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v Candidates are required to give their answers jo their ows words as far as practicable.
v Auttmpt Al questions.
v The figures in the marein indicate Fudl Marks.
»  Agcume suitable data if necessary.

R ceoat

W 1. _ﬁi’ritc dﬂ‘-‘-:} 11;,‘,:%3:&&1&1:&?3 of engineering geological sysiem. 5]
' 2. Méntion the major engincering geological problems in the lesser Himalaya with
mitiigation. - i3]
3. Describe the different types of aguifer system of Nepal. L . E4]
4. 4} What is site rvestigation? Mention (he diffcrent types of site investigation. 31
E{} Whai e the engineering geological factors to be considered for dem site selection? (31
-:c} Describe the varions geological problems oecur duting tunmel constuetion, - [31
5. a) Whatis the magnitude of earthquake hauard in Nepal? Differentiaxle between ialonsity
and magnitude, . E - [3)
b} Describe the geological hazard in Nepal due to GLOF. i3]
/6. a) The altitade of different planes are _g,ivcﬁ below, HS = 110%40°; B — 130°20%;
i = 1007407 )z = 200507, ¢ = 32% Design cut slope in;}_ination te be stable of
ziven discontinuities from different types of faiture. L ' [41
b) Define stereographic projection and metition the use of siereographic projection in the
different ficld of enginecring geolowy. F3]
¢} Describe the role of RMR svstem in underground excavation and support design. j{'_’i]
7. Mention the different requirerments for selecting borrow areas fot construction imaterial, 3]

L L]
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Examination Conirol Division ‘ngramme 1 BCE

03 TRIBHUVAN UNIVERSTLY Exam,
INSTITUTE OF ENGINEERING | Level

|PassMarlcs 1(
E AT

|‘ Fubl Marks | 40

2072 Ashwin _ . L Year/Pant T

———— = - ——

h___ N Suﬁjecf - Engmeermg Geolngy ]I E’EFJHJ .

' Cand1da1,¢..:s are reqmmd 10 give their answers m thmr Gwa wnrds as {ar as pramc&hlc

_ Atfernpt Al guestions. :

ke frgures in the margin md:care M

- Assume suitable data i neces.';ary
Weite main tasks for EGS in'de!aiiﬁi_:desig;n phase of civil engineering projects. [3]
Dé’&criﬁe mitigation measures of gc-:ﬁ‘.:iogi_ﬂ_al pro blt;fns in Himalaya. 3]
Mention geolegical factors for formation of hjfdr;:riﬁgiraj conditions, ' 2}
a) Deseribe geological critera fur selection of road ali gmmmt i3]
h} Haw do vou explam [setor of overhreak? ' 3]
¢) Describe geophvsical exploration. o 3]

: 3} What i4 factar of safety’? Describe er‘ength of Earﬂlquake |2+2}
J::j.. How vame classi ffed tandstide? Dxplain. £3]
c}r Differentinic hurrard and risk. - {1.5+1.5]
ajr What are the meaning of Rock mass clg.ﬁf;lﬁcatmn from RMR -system? 12]
I:n} How do you measured ROD in rock emesure and drilled core samples? f1+1]
¢} Mention conditions for wedge failure fwm mck mass, ' : [2]

d} Three bore holes were drilled 1o f{p& out stable pIas:e for dam foundation of
hydroelcetric project. Thie apparent tl]q" kness of quartzite was found 25 210 m. The

Autitude of Quartzuﬂ had was 220°/6% NE. Calenlate true thickness of bedeock. 4]
How do you estimate réserve for c:}nblrumh:ln materals fom soil and rock strata? [3]

* . Bk
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"N TRIBHUVAN UNIVERSITY { Fxam.

INSTITUTE OF ENGINEERING [ Level | BE {Fubi Marks | 40 |

] x  m I . | i
Examination Control Division | Programme | BCE Pass Marks |16 |
2871 Bhadra | Year/Part [ 11/1F Time {1hs |

-  Subject. - Engineering Geology 1l (CEss3)

¥ Candidates are required to give their answers in their own words as far as practicable.
v Attempt All quesrions.

v The figures in the margin indicate Full Murks.

¥ Assume suituble data if recessary.

Describe about the preparation of engineerng gecloglcal map In the field? - [3]
What is the engineering significance of major discontinuilies system of the Nepal Himataya? [3]
How Darey’s Law describes ground water movement? Describe characteristics of confining
beds? ; - (1+1}
. Describe maln purposes of site investigation? How do you make the site investigation below the
ground surface? : {2+3)

(TR ST

N

S Tn

Define intensity and magnitude of the earthquake. Expfain the different types of waves
generated during earthguake, [2+3]
1. What is mass movement? Explain why Nepat Himalaya is very prone to Landslide. [1-14]
8. What are differences between intact Rock and Rock Mass? Explain about the imporfance of

Rock guality designation (ROD) in Rack Mass classification system based on Rock Mass Rating

(RMR} in underground excavation. 12+3]
9. Discuss the stability analysis of the given planes. [5}
N8=1320%70°; F= 155"/68°% J1= 240%80%, 12=310"35%; J3=10%/85"% ¢=30°

10. How geomarphology, topagraphicat map & engineering geological maps help to searching of
construction material? {3}
LE 4]

W

Define overbreak. Describe peotopical parameters for evaluation of bridge site selection 2{1+3) .

]
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INSTITUTE OF ENGINEERING | Level | BE | Fult Marks | 40

Examination Control Division | Programme ; BCE i Pass Marks | 16 T

2070 Bhadra [Year/Part T7H T Time 144 hra, |

. Subject: - Engineering Geology 11 (CE3S3)
¥ Candidates arc roguired to give their amswers in their own words as far as practicable.
¥ Avtempt AU questions.

v The figures in the morgin indicate Full Marks.

¥ Asweme suitable data if necessary,

1. Describe the engineering significance of the rock forming minerals. £3]

Y. Describe types of aquifer with suitable diapram_ What are the different engineering geological
problems in the Terai zone of the Nepal Himalaya? [243]

3. Define Rock Mass Rating (RMR). Discuss the diffevent type and methods of site inveatigation for
the road in the Nepal Himalaya. f2+4]

4. How mass movements occor? Classify the landslide according to varnes (978). [2+4]

5. Explain the differeit effects of earthguake ang GLOF in the Nepaless context. [3+2]

6. What is rock mass? Describe the rock mass classification based on OQ-system and discuss its
impication for the tunnel support design, [2+4]

7. Discuss the different conditions for plane failure in the rock slope. [2]

8 Three boreholes A, B and € were drilted for limestone reserve calculation. Bore hole A lisg at
600m distance due N28"E from borehoie B. Barghole € les at 400m distance due 310% W from
barehote B. The tep and bottom of limestone bed wazs encountered at the fbtlowing depth of give

boreholes, .

Horehole Top (m) Bottorm {m} |
A 204 260

B 220 280

C 249 E 3000 i
Calcuiate the true thickness of the limestone bed. 143

0. Dscuss the use of topographic map and geological map for the survey of aggregates. £33

EEE
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INSTITUTE OF ENGINFERTNG Level BE | FullMarks ;40
Examination Control Division | Programme : BCE | PassMarls [ 16
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Subject: - Engincering Geology 1l (CE55)

—_———— d ok P oE e e ——— ——

¥ Candidates are required 10 give their answers in their own words as far as practicable,
¥ Attempt Al questions.

¥ The figures in the margin indicate Full Marks.

¥ Assume suifable doto i necessar)

Define engineering geological map. What are the main parameters for evaluation of enginesring

geological system? fL+2]
Describe the imporiance of Darcy’s law in groundwater movement. Explain the engineering
significance of major discortinuities system of the Nepal Himalaya. [2+3}
Describe the different types and methods of site investigation and write down the different
engineering geological parameters for the bridge site selection. 13+3]
Define Mass movement, Differentiate between landstide and debris flow. . f2+2]
Describe the mechanism of an earthquake. What are the differences hetween magnitude and
intensity of an earthquake? _ [2+4]
Merttion the different types of rock mass classification system. How do you measure RQD from
given drill core samples? . [Z+;]

Drefine reserve. Describe _t'he use of engineering geological map for the construction material -

SUrVEY. : [1+2]
The apparent dip amount of an inclined bed is 1212 and 1:16 along N30°W and N10°W
vespectively. Calculate the true dip amount and direction. 43
Diispuss the stability analysis based on the following data: (5]

HS=202%65", F=350%27°, )= t80%81° §,= 78%69" J,=21%73", 1= 293%52"




0s TRIBIAIV AN [INTVERSITY

MNSTITUTE OF ENGINEERING  [Level " BE | FulMarks [40
Examination Control Division_ | Programme | BCE | PassMarks | 16
2069 Bhadra Year /Part | [1/11 | Time 1% hrs.

o
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__ Subject: - Engineering Geology (CESSH

Candidates ure required to give their answers in thelr own words as far ag practicable.
Attempt ANl questions.

Phe figures in the margin indicate Eull Marks.

Assume suitable data if necessary.

Deseribe the engineering Rigﬂfﬁﬂﬁ]‘ll‘.:e of the rock forming minerals. £3]
Highlight the major discontinuities system of Nepal Himataya end their engineering
sipnificance. 3]
What are ditferent aq_uif'cr 3y$lem In teral, hills and mountains of Nepal? (2]
a} Whal are the enginsering peological factors to be assessed for the tumnel sl
seleciion? 5]
b} Write down the documentation process far this task. 4]
a) How do you differentiate P-wave and S-wave? Deseribe strength of earthquake. [2+3]
B} Define mass movement. Describe causes of landslide. [it4}

4) Bore B in an oil field is 5000 feor douc north of bore hode A and bore hole C is 13,000
feet due east of bore hole A. The tops and bottoms of a key sandstone bed &re reachod
at the following altitudes relative to sea leveling the three holes: A, —2500 and 2700
feet, B, 2800 and —3000 feet; und C, -3000 and —32060 fect. What is the attitude of
the sundstone and how thick is it? F5]

b} Sugrest the possible mode of failure from following figure. i3]
rYyay

Hill slope: N43°E/70° Bending: N 55°E/A457 Joint 1; N4AT*W/31° Joint 2: N77°E/36°
Joint 3: N2OPE/1(Q°

What are the major sleps involved in estimation of the consiruction materials? 31
#4%
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65 TREILNVAN LHEYERSITY W xain. [ 7 Regujar
THETTLLE OF ERGIVERRING - Level | BE | FullMurks | 40 !
Examination Controel Division | Programne |BCE | FassMarks | 16 1'
2068 Bhadra VeurjPart IO s Time) | 1hus, |

Subject; - Enproecning Geology _11 )

—_

R

ﬁ."an'ﬁdat-::‘; areE v cqmru:d n:» pive el answers in their nwn waords as far as pracicabls;
Hampt Al quastions.

The fieres i the m-ﬂrgm inolicote f‘uﬂ S arks.

Assume suttable data if necessary,

. Deline over hreak. Describe direct msthods of surfhce 11’!‘.-E*':-|.lg:ﬂ'.lﬂ]‘l. with reference to

seiection of road hhg:ml;nt m rack zlopes. . [I+3]
Begorile river channel morphelogy. Descrbe gcu]uglul! factors for formnation of agrifer
SVELEM iR TMoLntai. [1.5+2.5]
Write dowe oo mf:l:hﬂmsms al mess movermmenl, Discuse the control measures agains
landstide, . . _ [1-+4]
Diosorine condition of toppling faitore, _ - P i3]

. What are main paraneters of Englacering Goalogical Systam? Deseribe major geological

- harards inthe Higher Himalayan Zons, - [1.5+2.5]

9.

Bore hole A 1z T00m due notth of hore hole B and bare hole O 15 600m dues weat of bisre
hols B, 1he tops and bowtems of a rock layer are reached at the following alumdes
velative fo tha sea level in thrse Tioles, _ _ 18]

Bore hole 4 5 -410m and —430m
Dore-hole B : —-380m and —400m.
Bore hole C ¢ —430m and --430m

Fing theattileds and thicknaess of the tock kayer.

Deﬁne rock mass, Discnss gea-mechantcs classification of Tock mass, f1+4
What is mg]']eemng zoological mans? Dﬁ:sm‘l}e the j ]mpurranl:a of engineering ELDIG_GICEJ

maps in selection of Burow area. ) g [2.5%2.5]
Write shart notes on;” - _ . P [ax2]

"2 Ground water mevernent

b) Mechaniz of Fadhquake

HEE



W RN UVERSLY P T
INSTITUTE OF ENGINFFRING ~ [Eevel ___[BE __ [FllMarks [30 |

Examination Control Division | Freerawme | BCE FP*SE Marks . 12
2071 Bhadra Year/Part T/ "} Time 3 hrs.

Candidates are reqmmd to pive their answers in their own wards as far as practicable.
Artempt AN questions. .
The fismerey in the margin indicate Fufl Marks.

Necexvory firares gre qiisched ferewith,
Assiane suifehle data if necessary.

LAY

1. a} List down different building elements in sub-structure and super-sirugture. 2]

B) Diaw hatching pettern fur the following matetial representation. Use 5 em » 5 UM ares
for each symbal. F2]

i) (lassin elevation
ii}) Wood in section .
¢} Lixplain Floor Area Ratio (FAR). (2]

2. Redraw the given ground floor plan of load beariog stuctms by slmv-mg complete
dimsensions (3 byers) gnid, lettering, hatching ete. (Use 1:50 scale) {13

3. Mzke a2 detailed drawing of staircase as given in the attached drawing. Memtion the
necessary krvels, floor details (ground and vpper) and other Infermation. (UJse 1220, 1:10,

1:1% seale) {12]
Lieseription Taor } Windows Schedule

Wall thickness: 230 (external/interoal} Symbob Widih

Plinth Height : 450 DWWl 2600,

Floor Hc1gh1 2450 ni,.. . 10006

Slab Thickness : 100 2. -t

Piinth Boam - 230« 230 - 33 750

Floot Beam : 230 = 350 _ Wi 2000

Tread Width: 230~ W2 1800

Riser Height ; 175 _ W3 o9

Stafr Widih : 1000
Leanding Width : 1060

Note: All dimensions are in om.
T




moe WL oo

ulel .
b

[
;o
CE
= o
=
€
B

% -
P .
' -jm’

J‘.__.'_!

Plan

Section at A-A

—




Fxaminatien Control Division rogramme BCE
2071 Magh C¥earsPart P00 -~ Time . X kg,

- FRIGITN A TIWE RS Y I Fxam.

-

INSTITUTE OF LHGINFERING | Level - 1 0
" Pass Marks 12

o Fal Marks 30

_Subject: - Building Drawing (4rsse___

—
.

It-.'l

Candidates ave required o give their answers in their own words as ar as practicable.
Attermst All questions.

The ficeurey hir the muargin indicare Full Merks.

Necesxary firures are effached ferewiii,

Asszme sulable data if iecessary,

. Calenlate the permissible bnili-ap aren and number of storey’s that can be built with

plinth ares of 820 sy L The wrea of plot is 1360 sg. il ard ground coverage is A%
wihore FAR 15 mven 1.5 as por bullding hye-laws.

lake e Lguee of bohe piane apd BOW (nphl of way) as por building bye-laws 1o
constraim thg heighl of building,

Wrile shodt answers an: (ry twn)

a) Minimum Paraper Beipht of residence building 15 .

by One ropan 1s equal to .., R 4n, 1t

¢) Draw the symbol of MDD and 4 ganp of one way swilch.

dy What is soit hine connected o before 1t is connected to the soak pin?

Diraw CGround Floor Plans ol the building as shrown in the Fipure 1, swing approprizie
drafling techmigues, Refer to the deseriplion provided helow.

Ereawing uni : Metrie systom (AN dimensions in mm)
Seale < Lo
Clotwm sise c 230 =220
ofe spacing - »s show in figare
Wall thickiness : Exteries: 230; literion 10
Dronr Tl . © 1000 = 21004
Dipere 122 C OO0 = 2100
W W ©O TR = 12068
Winduw W2 COTO e | 200
Window W3 a0 = 1204
Yentilatign V1 o 0w )
TMinth Level ¢ 450 bove pronund bevyd
Timensiomng : - 3 laver dimenzion for floor plan
- Floor Leweds
Hatching T OB TEL e

Asswne v othar dntnensions are required.

Diraw siaircase dedadl (Plan and scetion ot A-A% with clelait dimensioms, labelling and
uming Appropeate drafting feclhnipes. inoscale 1:20, as given i Vigure 2. Llse the
descripiion given below: ;

All drmensians are in miflimeter. Assumne amy other Jimensions us reguired.

ft

A



Ulour Heivhke: 2800, Beam s 23000 300, Cobuger a0 230 « 2590 (ofe spacing - a4
shoowan in figure), Wall Thickness: 230, Piinh [evel: 750 above Cround Level,

Hlatr Steps:

16 visers i@ 175
Troad @ 500

Siadr width ;o 1000
Waist slab; 123

PEES

Siabh Thickness @ 1{)
Window sime 0 1500 = 1180
Linlcl Beamn size 5 230 = 100

Sill beight : w0
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INSTITUTE OF ENGINEERING Levl  |BE — TFull Marks |30
Examination Control Division | Programme | BCE Pass Marks | 12
' 2070 Bhatdras Year/Part |[II/IT | Time 3 Irs.

Suiyfcl - Bulldmg Drawmg (CES56}

v Candidates are required to give their answers in their own words as far as practicable,
v Altempt AR quesfions.

¥ The figures in the margin indicate Full Marks.

v Necessary fipures are aftacked herewith,

v Assume suitable data if necessary.

1. -Draw the hatching symbols in the box ufdﬂuaﬂ alls] " 121
' a) Brickin section : '
b] Concrete i section
¢ Wood ihsecton
d] Stone insection

2. Draw the figure of light plane as per huilding byelaws. Mentlon the rrght of 'way [ RDW] to conttraln the
height of buitding. 2.

3 Redraw the following ground fioor ptan as shown in figure. Make comglete dirension {3 layersy by showing

all informatign as required in scale-1:50 ' -[12}

4. Redraw the gwen wall section through pround level to parapet level. Mention the
necessary lavels, fioor detalls Egrnuﬂd and upper| ard pther reissing information. Uss seale 1:20. [14]

u’tﬂiumn [HE‘C] - 7230 % 300 - Risgr 1175
Wall [Brick) : 230/ 110 tExternalf Internal) Tread ;250
CiSabrthickness - - 1804RECH e A o LB
£lab projection 1750 Langing Width: 1000

Floar Baatm 1230 % 350 Cioar Angntigw Schdeile

Plinth Beam =230k 230 .o © DWW 2A00 x 2100

Floor Height ] s ' W2 ’?Tﬁx 1350

Sill Height T ) R - W3 1800 x 1350 '
%l Band 1 2302 50 ’ Wa 19D x 1350

Lintel Helght 12100 _ T WS 1000 K 1350

Lintel Band 230 % 150 D2 :500x 2100

Parapat Haight =i o3 E_ng 2100

Hhd
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06  TRIBHUVAN UNIVERSITY ~ ; Exam. L
INSTITUTE OF ENGINEERING  Level ;.BE . iFullMarks |30
Examination Control Division | Pregramme . BCE . (PassMarks {12
' 2070t Bhadra | Year/Part /0 ¢ Time dhws,
.. \Subject -BuildingDrawipg (CESSY -
¥ Candidates are requir ir own words as far as practicable.
v Aftempi All questons.
v The figures in the margi
¥ Necessary figures are
¥ Assume suitable dara ifne
1. - Orawthe hatching symbolsin 12]

aj  Brick In section

b} Concrete in section
t] Wood insaction

d] Stone in section

3. Draw the figure of light plane ag'per bijding byetaws. Mentlon the right of way (ROW) to constrain the

height of building. (7]
3 Redraw the following group floor plan as 3hown in figure. Make complete dimenslon (3 layers) by showlni
all infarmatlon as requlred in scale-1:50 ' ' -[13]
4. Redraw the given wall section through groundilevel to parapet level. Meantion the '
necessary levels, Hoop'detalls {ground and uppeyr) and other missinginfafmation. Use scale 1:20.  [14]
. Deseriptions: ' ' .
Column (RCC 1220 % 200 i Riser 1175
Wall [Rrick) 1230 f 110 (Extarnal/Interna Tread 1250
Siab-thickness f- - 100HRECH S R - 0
Slal projectiph : 750 Landing Wisth: 1000
Fioor Beam 1 230 350 Door/Windgw Sthedule
Plirth Bez 1230 % 230 DWi: 2200 x 21600 - .
~Floar Height -+ 2800 w2 TI00 x 1350
Sill Height :75¢ - W3 1800 %1350
© %l Band 1230 x50 Wd 500 x 1350
Lintel Height : 2100 T WS 1000 x 1350
Lintel Band 1230 % 150 D02 S0« 2300
Parapet Meight = 900 (1 E 3_5.9_ x 0D

EE L



. 06 TRIRHUW A NEVERETL Y j_Ex:!_m.

New

Bau!..{"ll(-( & Later Bateh)
i Full Marks | 30

INSTITUTE OF ENGINEERING jLevel 1 BE
Examination Controi Division | rogramme | | BCE

206% Poush

! Pass Marks | 112

[ Year /Part i

. I_Tlme

| 3 hr‘fi'_l

Subject: - Butlding I}mwmg rCE Jﬁ_}

AASENRNEN

Cd.ndjdates are required to
Atzempt AN guestions
The jigtires in the margin indicate Frefl Marks.

Necessary figures are attached herewith,

Assume suitable daa i necesyery.

¥ Wit Tk Rt it of fhé differionit Tars aPa bitlding 2k shervell i ﬂiﬂwhﬂﬂw

1 Fiquna -1

Ny
' LI

..-.s:r Fﬁi‘ﬂﬁ'ﬂaﬁﬁ!ﬁﬂfﬁff r:‘r‘ Tt

1

*_r_r'J HE Ay

; o
7

ZIve their answers in theit own words as far as practicable.

i1

. DU i srobligermre syl 6f BB, stoBe-fiasoney 8 Biickrsinicy nthe box size ScmySeom. [0:5:2F

3. What is the angle of lisht plane? Ifmad width is 12

height of the buidding.

‘i; mﬂﬁ ERRwing ground floprpfan with ¢ompfets dimensions {3 Tavers) by showing all information as requfred in smalsd
IEH- . . . - . f
Begerimtlon - :

BRI TETT: - £ 230% 300, - Dogrs opd Windows Scheduly .
walisigd ;230 {edemaigniina) " TYPE — WIDTH HENSHT
Slabthickress  ;ipofhkéey S A .+ | T
Elal:rpmjnctlun L P - - 508 iy
Paraget Helght s 7sd wi . Moo 1200
Beaire C 230w 350 Wz S o 1200
THimth AR . WEToeee—Imog - —= 12050

. Hoor Height . > 28m ] - - B
Higer . - 1.'1"?'5 . : o
Triesid, - .:'-gsu ; . STAIRGASE!
siti HElgf:t R i) Stair width 11% iy} hand Fall : 65 200
I_Inte!'l-le ) Zﬁ 1 waistslab 1 v] .F[E'Tghl: S0,

Hiinth Beam 23 v} Balustar ; 4|:rl:ﬂ“a

MiLarding Width - 1000

F.as

for any plot caleulmte the permissible maxinum

f1]

Jry”
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ANk 1 A

r— G;‘Dund Floor Plan

5. Draw elevation and vertical and horizontal detail section of a typical wood frames=glazed/glass window.
The size of window is 7°%4°6". Three papel window having ceniral pane! fix 'and two side pansls are

openzblz. There is no ventilator on window,

i) Elovation: {scale 17 == 2™)™)

11} Vertical and horizontal dezil sections {seale 1= 1°0°7)
§. Drwaw the shaircase dewil of givey ahove ground fooe plan

{1} Plan (sple; F:25) (1) seetion (scale [125})

£=]
[3+3]

W

&



f6 TREHUVAN UNIVERSITY Exam. .
INSTITUTE OF ENGINEERING Level | BE | Ful! Marlz | 30
Fxamination Control Division, | Programuze | BC 'BCE | Pass Marks | 12
2069 Bhadrn Year/ Part | FTER . Time 3 frs.

. Regular (20806 & Laler Batch),

Sub;e:hr - Eu:lqu Drawm* (CESS6)

LA At

ey

Tl

Candidates are required to give theh answers in thefr own words as far as practicable,

Artemn AR guestions,
The figures in the margin indicate Full Marks,

Neceseary ,'_':gures are aitached herewith,

Assiane .mffabfe data i HeCesSEry,

Explain the types of drawings, what are the mmnnum dmwmgs fara mummpahty pass
drawing sheet? 2]
Draw hatching for the following material rcpmsentﬂﬁon. Use Semx5Sem area for each
haiching a) Brck clevation (b) Cmmrete elevation {¢} Liquid elevation U:I} Gravel
elevation. [2]
¥ pround coverage is 80%. calculate the pmrmssxble greund m\farage area of given plan

figurz 1. ¥
Fill in the gap with appropriate words (use drawing sheet as answer paper) (G
a) Scale for Kathmanda valley's map is ..o (120,000, 1110 ar 1:10()

b} Draw ithe symbol of dome light (ceiling [ight) and single tube light.

¢} Exit (outiet) pipe frora WC/Pan in 2 ioflet i3 known as ................ pipe.

d) The name of drawing send to construction purpese at site is ........._.... drawing.

Redraw the given ground floor plan(figure 1) including walls, columns, grid lines,
dirnensions, hatching and all complete information. {Scale 1:100) [12]
Draw the french plan of the given plan (ﬁgure 1). Draw typical faunng ‘detail plan and
section of footng B2, {Scale 1:50) [4-1,+4

» The size of footing B2 and C2 are Imx«3mx2.5m

All other footing sizes are 2mx2myx2m

+ Wall thickness is 230mmn and 114 refer plan

d} & numher 16mm main vertical hars on pillars and Smum dismeter stimups @ 5" efn
e} Lowermost jali 10mm diameter bars @6"¢/'c both ways, grade of concrete Is MED
i ASSUIE TIECeRSaY daty if necessany _ _

*+4
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GROUND FLOOR FLAN

CHG (wall thickness s 230mm _E.i-:f;jé;t_:{tl spemfied)

Al dimensions are momm
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Candidates wre reguirsd (o

Zii8 aph-

Aitempi Al questions.
The figures in the maryin indicate Falf Marks.
MNeeessary fireres ard qltached erewith,

inatiogn Contro: Division

- 3 uf:,ré‘

. |1'|.

Lcwi

“,lr_mr r “an

[’rmu- TG E : r

Bu]idn g Draw

hla_,

HETI

' P.&:\.- Ira
, Thae

RER

Tarhn 0 10

give their answers in Leair ows wards as [ur a3 prasicable.

Asrume yidlabie o [ necessar):

a}
bj

for zach pattern,

i1 Wood in section

iiiy Stone in scotion

]

-

Bimiriv Cround Door plan 22 griea n fioerell Tosed ondeermptoes o0

Il_-h L.'Il'l-II

Diraw the fipure of ight plans

4. Floer 1:-:-.5-...

i. Colunm siee— 972 127
Z. A]l wall thickness o 7 ’Fuenm'f Tt srpa] :

3. Pliathheighi-2°
_914“ T

3. Slab thiceness -- 47

niention koilding types, based on stouctural system.

it}

vy Tile

Tfass tnoclevation

as explaz] in bye-laws. |

Draw hatching patteen for lne Zoliowing material representanioin. Use someion ares

Parapht Elcaght -

B B Dgors and Winunw Schedils L
S Tan] Sembel | Widdh | Height |

T o FE T

R pr T

—— 13 3 267 T
I I N I
T 7 S N

i W3 N £

Plinth beam — 5 x 97

9!! x 14”

Slab prajeclion — I'6"

6
?
&. Floor bowm -
g
14

- Sl height =37

ff.inke] hsngh‘c -7

12 I 1|\'f|:4 hand lhjl:[{m_ﬁ'ﬁ —&n RCL.
13 Riser nmyh‘— Fil
14. Tread width-—- 11"

Dimaw the slalrease with detall dimensior
drafting lechninues, in scaeie

Belaw.

R 5o

14 risers gm L8

Tread: 300

Stalr wiacdih: |
Wl sfab: 125

L0

HBRLN,

Fl

complzle
A5 giveie if

Foore 3
Lpull o,

fmbelire and vsing appropiiais

nased o

be des.ption given

=1

Jp—



Floor heigat: 2520, Peam size: 230<300, wall thickness: 230, Phinth leval: 600 [roin
ground level. -

{iround floer details:

a  Marble floor finish
o 20 screed

s TSk POC

*  Flat brick zolirig

«  10{mm sand filiing
= FHarth compactian

Frrst {loor Details:
= Marhle floor finish
s Mim .scrmd_
s Floor slab: 123
»  Cement plaster: [2immn)

Al dimicasions ave in miliimeter, Assarie asy other donensions as reguired.
R

Lieaw the corpicte section through he wirdow [Tom fooling o parapet. . Write the 7o
ot ail party and give the dimension also, Taloe the neerswiary date from question no. 2o
aesume the other noeessary data i reguired. (Sealz 17= 207

B

e
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Section ai A-A

32 detail
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[P

'\*\\‘\&'

—

I

.S'ubjecf Euﬂr_img Drawmg

f_ﬁ wdidenes are recquired o give lhc]r mnmers 10 Lhesr awn wonds ag Lu' AL ].'lr&l.. eable. |
Alrempt Al :,rua.: SEpms.

The figures ir the mu-pin indicare Felf Mariks.

Nevessary dritwing sheel are afiorfied hevewlih,

Assume suitable dute i necosiory.

Wiite down, the name af the di lferent parts af a building as shown in the figure below.  [004x4)

. _F_.l_ v

L._.L__]I_"l A |
|

o] g [
1 —= : o _@

. Dt the halihing symbal of Brick scotion azd Earth, Box size for hatihing i tem wdem, [1h 522

Y Hedraw ths piven pronnd foos plan <ol faeee 2 i deda) jnr,luding wzlf ine, ditension,

umidd lime, hP:chjng'a.ud internal infetmatioa. (Sealz 1:100] . [7-2+1+1-1]

© Radeaw the fwlu:lg dutaif of 2 colunn in detadl ﬂl:ludmg pillar reinforoemer) detail,

fouting remforcameat in plan, and section as shc:-.vn in the figure 3. {geale 110, .24,
1:20) _ _ [215+3]
- or .
Dtuw thz plen {with approprsts drafting teclsdques and labcling} as shown in the
fgre 4, In 1220 metrie seale. Assume sny dimenzions o5 required.
2y Cymplets the sanitary dra'ﬁmg showling e i'olluwmg pripcling network with” b
direciion; . [%5]

il Cn]d wter supply ].mv::
Y 5ol pipeline

0 Flub water supply Hnﬂ_
i) Waste water line
) Idenlifr the syvrmbels in tre elactiical kaveut of tianrs 4 T]lat are numberzd..: [2.5]
Y¥erioe short enswer, wsc drawing shosr 48 answes capy. : ) C[s x4j

a) Angle of light plane -
B) Set back from road zide ...

. &y D lne symbol ol e Ea.nb- wi wiy Swilih...

d If ﬂJ.'Ld arsa iz 1500 sqm and gmu.nd -cu:r'-remge i GU% Eal{-UJ.HL MaxImL Zous u:l
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W TRIBHUVAN DNTVERSTTY Ezam:
INSTITUTE OF ENGINEERING  (Level ~ IBE = | Pull Marks |80-
Examination Control Division |Programme |BCE | Paxs Marles | 32
H)T2 Avhoin Year /Part | OFI i Time . 3 hus.

_ Subject - Ihac:-r}f ﬂf Structure (CES31)

v Candidaiets ar: required to give r]:mr answers in Gheit Hwh words as far as pm:,tmahle
v Attémpt AH qrestions. :

v Thefigures in the morgm indicate Full Marks.

v Assume suttable data if necessary, . '

1 a;: What 75 prmmplf: of superposzhoui Hnw 15 it usefil in detemumiaon of deflection of

" beam? } . 4]
b} A E]m:: hingwad symmetncal parabch-: ’arch h,as a span of 40 m and rise of lﬂ . Draw

_II I for: . {12y
0. Horizontalthrust - ' ' :

-1i)/ BM at section § m from left support - K
iii} T1.D for normat thruset snd radial shear a1 the same section.

P2 ﬁ} Explain whal are conjugate beam_ﬂmmms? Prove them. - [4]

. e E] A uniform shatl ABC is simply supporfed in hﬂanngsﬁ ‘and B and overhemging to C.-
AB =1 and BC = a. When a transveise force P acts a1 C, show that the maximum

: 2 .
L deflection in the portign AR is pal’ _ : : [12]
L - : 9.IEI -
3. a) Ysphn what is dymamic mujt:p!xer and derive the fornmla for it when a mass falls on
! mid span of'a simply supported beam. [4]
77 by Determine the maximom force i the member CF and BC of the tniss ag shown duc fo

a live load of 28 KM/ Jonger than the span phssing over the m:s'é._ _ 112}

1 .o . ) :
Y 4@=6m=24'rq

L 4. 3} Show that there is no bc;nd.mg maimcnt at unj,r ser:‘tl{m of g parabolic arch (three
. hingad) subjected 1o load uniformly d:smhut::d OVEE hanzontal span, 4]

b} Dieterming- the deflection and slope at C in ihe ﬂvi:rhaﬂgmg beam shown in figure
below by nsing virmial work (unit toad) méthod. Take £ = 106000 KNo”. . 112§

R

L. 10m N - 1. T

mm——— mr——

e e ST

AT a1




e sy .n-n.'-'-ﬁi-'..i?g-:.:__.u.-_,"é:-_;_-m'.‘._g:'ai,t__,_i_aua._': et B T B
e e c. . . . .

3, A

Fxplain, how a straetural quantity (hending mament, thear force £1¢) can- be calenfated

from inflaence line disgram due to loads-concentrated force distributed load and
couple.

A sudpepsion bridge, 100 m span hiss fwo three hinged stiffoning Girders supported by-

L

two eablis with & centrad dip of 10 m. The dead load is a uniformly distribaseed load. of - '

40 EN/m for the entire span and in zddition, it suppérts thres pﬂmt loads of 200 KN-
cech placed along the eenier line of the roadway, dividing the spem in Som equal parts.

'Csluulatﬁ the maximnm tension and minkimum tension with their locations in the cable
and the length of the cable, also draw shear force and bending moment dlagrmns for
the gmiars )

2x

(10

T

———— .
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INSTITUTE OF ENGINEERING _
Examination Control Division ngramnm BCE

TRIBHUWAM UNTVERSITY

Pass Marks '{ 32

2072 Magh [Year /Part_ | H/1L | Time | 3 hrs.

Subject: - Theory of Structure (CESS)

LN NN

—_
"

4

Can
At

didates wre requoired 1o give their answers in their own words as far as practicable,
ript AT e stions,

The fipures in the margin indicodd 3l Marks

Assume suitable data if hecessary,

a) Buunciate the principle of superposition and explain with suitable ::xasnf.tle.
by A simply supported beam carries a point [oad W at mid span L. The middle one third

b}

. at

B

i)

nortion of length has floxure! Agidity 2 EI and rest two thind pertion hes flexueal
rigidity EL Dieterming the m,wﬂmum deflestion and slope al suppornts. Lise conpuyate

beai method,

A reetangular beam 25em=5orn (b} is smimply supporied oo a span of & m and
carries a ceniral doad of 100 KN. Calculatv the strain energy dwe o shcar Neglect scif
weight of the beamn, Take E = 2x10° kg/fomn® and G = 0.85<10° kg.-’cm

Draw influsnce Hne diapram for forces in members BC and BG and determioe
maximum lerce in memnber BC when uniformly distriboted loed 6 KN of Jength, #

M MaYes.

A
,7%?’ H g frm=2d m j

|

toee

Define reat work and virtual work for deformable sirochares.

A three hinped cireular arch bas spam 40 m and nisc 3 m. Make 2 shetck of U arch
and piven the equation to it. It cacries a concentrated load 60 K at § m from the right
support and uniformly distibuted load 4 ENfm over left haif portlon. Determine
bending moment, radial shear foree and nonmal tirusi at a section 3 m from the left

Pt
Whal is nzutral poipt in sn influenee ine diagrim of an arch? Deteernipe Hfine a tlees
ninged arch for sm 11D for bending moment diggram at a ssction.

¢ Detennine ihe vertical defection of juint I due to the increase in lemperaturg of 20°C

of merher (T and member CF being 3 mm 00 long,
"
' RN oo . Take E = 200 KN/mm®
' = 12:107%°C
Arr:a = 100 ym®
for all metthers

4

(12}

i4]

(12]

[

{12]

e

mIet. - L.

P—



B L -

3.

a) Dofine mfluence line diagram and eyplain how 1t 15 differemt from other stroctoral

)

quartity diaprams like bending moment diagram, shear force diapram elo.
A suspension cable having central dip 15 mosupports 2 three hinped stiffening girdet
150 m lomg which supports point kbads F80 KM at 50 m from left support and 120 KN
#t 30 m from the rgh sapport, ‘1he dead lnad of the gidder is 5 EN{m. Determine
Bending moment and shear force at a section 30 m from the Jeft support Also
thetermine the maximum tension in the cable and langth of cable.

T

).

[12}

——— . .

R
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At TREBUTTVAN TNTYERSITY TExam. | OLD Back (2065 & Earlicr Batch) .
INSTITUTE OF ENGINEERING CLevel E_P_F; i FulMarks &) __E
Examination Control Division Programme ;BCE  © PassMarks 1 32 |
2071 Mugh Year/Port 0L | Time b |

Subject: - Theory of Structure T (EGI62CE)
v Candidales are required to give their answers in Lheir own words as [ur us praclicable.
v Atiempt any Five questions,
¥ The figures n the margin indicate Fulf Marks,
¥ Assume suitable date if nocessary.

1. &) What is slrain energy? Explain with an example real work method to caloulate the

_ defection of a beam. {1+3]

. b) Determine the vertical detlection at point D of the frame loaded as shown in fpure
bl oo 2]

s 4 kNm’!
k=150 KN/mm’

2. a) State and derive formulae for conjugate beam method, _ (6]

b) Determine vertical deflection at D of the beam showa in fisure below by using moment
arca method. Take E1 to be constant. (0]

20KN
10 KN
A a— I:T C 4]':.
e B s

3. Determine the deflection ai E ol ihe pin-jointed Truss shown in figure below by using Virtual
work method. . L1e]

Take area for all member
to be constant

- A =400 mm?® -

E = 200% 10 N/mm®

.

[___j.[im fom dgm p T0m 4



. a} Tiraw influence line diagram for shear force at C of the overhanging beam shown in
figure helow.

. B
A o
7§ '™ ' £t
fm

b) Determine maximum negative and positive bending moment at section C of the
everhanging beam shown in QLN. 4a when uniform distributed load of intensity 15 KN/An

of length 4 m rolls over the heam from left to right. j10]

. ay Derive the formula for determination of neutral point io influence line diageam of
hending mament for a given section in a three hinged parabolic arch.

t) A three hinped parabolic arch having span 30 m and central rise 8 m is loaded as shown
in figure below. Determine bending moment, normal trust and tadial shear force at

section D. [10]

FORN . 1om 100 KN

. A suspension cable bridge has a three hinged girder supported by two cables. The roadway is
6 m wide. The girder has its self weight 5 KN/m?, The Jive load consisls of two concentrated
loads 200 KN at 20 m from left support and 150 KN al 10 m right from the 200 KN load. The
span is 120 m and central dip is 12 m. The live loadz are acting at the central of the girder.,
Determine shear force and bending moment at section 25 mm from lefi support of the girder.
Alse determine required cross sectional area of the cable if the allowatde tensile stress of

cahle material is 120 N/mm®. [16]

LLES
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INSTITUTE OF ENGINEERING  (Tevel . _TBE . | FuliMars 80 |-

e —

Fxamination Control Division Programme | BCE ! Puass Marks 132 |
: i

1671 Bhadra ‘t’enrf!‘nrl' B . Fime ) Rl

Subje-::f '1 henr}r of fﬂructure (CESS])

—_———— e = —_ e

¢ Candidates are required to give thoir answers in their own words as for as pmnhcal:rlt
v Attempt A1} guestions.

v The figres In the margin ndicure Foll Morks.

v Astume switeble deta i necessary.

1. a) Ulse influence line diggram 1o determine wost critical position of a stretel) of wnilom
disteibuted load and a set of concentrated forces to give maximum bending roonent at
a given section of a simply supponed bean, Assume the lenglh of the umiform
distributed load and the sol of concentraled furees 1w be less than the span of the
beas. [6]

b} Calculate botizontal displecemnent m“ the wuller Support and angular displacement of
the fixed hinge of the- grven portal frame by using unit load {virdaal work) melhod. .
Express the result i terma of sectional stiffness EIL [12}

268 ke

Ynr

w
g B8 i
2. 4) Define strzin energy and explain with examples the difference between gradoally and .

suddeniy spplicd direct boads, Dearive the expression For strain energy due to shear
forse in a beam in bending, : i

By A simply ap;igmm:d beam of span 4 m wilh an averhanp of length 2 m on right side.of
the bearn is [oadcd in the span with uniorm distribured load of interzity 2 kKN Tl
ovethang is loaded with a concentrabed force of magnitude 3 KN at the free end.
Calculate the dellection of the free end of the overhang and slope at the support. Use:
vonjugsie beam method. [1ZF]

3. #} Explain the charactoristize of structuml wicehanics and describe with avitahic
examples what are the two baste approackes of steuciural snalyses. [6]

by Dwraw a simple reclangulsr plape truss baving span ol fevr cqual bays and with
horizomtal, verlical and inclined members. Show rsquired dimensions of the (rss,
Draw inlivcnce line diaprams for forces in coe of the cach horizontal verical and
inclined members, Consider the given touss is deck vms, - 2]

- e




4. A three hinged symmelrics] parabolic arch of span 20 m and ez 4 m is with 2 point foad
of magnitnde 4 kKM at ¢ m distance ffom the lefl hinge. Firse, draw intlucnce live diagram
{iLD} for bending moment (BM). radial shear (B3}, and normad thrast (NT) Eor the
section where be pot icad 15 amd then caloulate the values of BhE BS and XT al the

section wsing the 1LY Also check thesc valpes of interpal forces at the section by firat -

principle using equilibriwm aguations,
5. Delormine the cross sectional area required for the cable loaded as shown in Higure below,

1151

if the permissible fetsile stress of the cable materiad is 1500 Nmm®. The self weight-of -

the pirder 1z 10 KN/, Draw bending rooment dizgram of three hisged stiffening girder
and also caleulate the tenath of cable. ) C

x ok

' 11.3]'




NPT [New Hack (2066 & Later Batol)

6 LRIGHLY AN U8 PRFIY
INSTITL VL OF LNGTNEERLNG - Claevel LT . CFull Marks
Examination Contre) Division - Programme BUE Tasy Murks 39
' 2071 Magh ' CWaredduet . 00T ime
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Subject: - Theory of Struelures 47735

Candidates are required Lo pive iheir answers in their ownr werds a5 far as pracricable.
Atterpt A questinms.

The frwres b the merpin bulicate Ful Marks

Ay suftalde date 3 e cosvar)

gl lixplain with sulable force-displacemieat diapran, fhe elishc, inelisfic, linvar and
noti-Linear bebaveoe of strcture.

1 A bar of 2 cm o diamewer and of 1zngth 125 em s suppocied migidhy in the wertical
position al e wg and js provided wilh o bolew falling muss sad a4 cedlar ar the
Eollom whick seppods a spring 10 o long, Tind the steess deweloped of the falling
wmess 05 4 oy and i fuls rom the heizhn of sne meler measured from the eollar g
Take & = $.81 ms’, stiflness of the spring (k1=49 KiNmand E = 210 G

gy llse vitwal work method 1o deterimine e med-span deflection for @ siuply supported
stec] beamn of depth 300 mm o carcving o stperiipgosed wdl of 20 KNAw gver 3 3pan of
5 oy, if the demperaiure of the iop surfaee is 40°7 and at bonom =urthee is 3090
Assume the lempuezalins o vary Daeacly over the deptir of the besmm, Toke coefficiant
of tlepmal expansion = 11.7 » 10740 Fo= 200 GNim® and moment ol inertia
| 3000 em .

b Lsug iwAnence line diagram prove thae tor o orilarmly distribued Towd shorer than
span, the hending moment ab a section = maxinum when e posinen ol the loud 5
such Lhat e sechionr divides the spam ard the [oad in the sames nase.

my Draw influence Hne diagram for bending momem and shear ree sl mid spen of te
beam of span 20 m and determine berdsg moment and shewr Toree 2! od section doc
B the loads shoan in fpene using the indlweoes lne diagzan,

40 RN -
'[«—:"-111—-.-J ) . 3 kN} I
' J} HI K Ram J;*—ﬂ
AT P TII T x

im m I

-! il —I

b Draw wiluence line Jiagrom oo forees in member FOoand BO of the truss shown in
fiprre below and determing nanimun forces in these mombers when o single
comsnmtrated load 190N ealls over U span of e Lruwss.

i
~ T
E i 5m
’.r"
a’uf{j

0 E i

{ 4m f 4 m | 4 an 1 4 1m 1

I I

{1]

[#(0

[+]

|



1. o the three hingsd parabnlic arch tonded as shown helora, de l.-:::"r_nim: reactions al suppods

and alzo st bending mement, normasl et znd esdial sheas [roe at sectios 12 73 m

Cfran A D inlluznee Doe Eagran for beuding memert and ool thruss gl el point
andt sprain derernine the hending memens 2ad pormal thrst 201 by csimt the i 139

200 KN4 ANKEN

PR 11 1 P L 3{-'“1.:.4,

I
50 a) Determine the deflechien al mid span of a sheply suppested Seam subjected to
uniformly distributed wd w kiNm on Lhe whelp spon by monwenl apsa. - [7]

w B Tim
34T Y

by Determine the verttezl didlectien and rodation at free end 07 of the ovethemaine beam

ARC leaded ay shown in Nigore below by using conjupule beany method. F¥)
10 KM
N 5 FNm - ¢
BT O i i S I T S .
A A
S A L e ANY
4, A cabie is saspended and Jewded as shoown in fgare, Caiculars: [1u]

at Lenglh ool caite
1 Hurizontal comporent of rengion in cable
] Macnitude and pasttion of e ension cccuminr o cablc

A0 E Ry

CALKIRRRARRNN SRR ARRUEARRORR!
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 Subjecr: - Theory of Structhure (CESS!)

Condidates are required to give thely answers i thelr owis words as ar e practicabls.
Artemyn Al guestions, ' .
The flgures in ife margfn budicate Foll Marks.

Assroere suitable date ifrecessany.

ASRSENEY

P a) Explain with an example, how would you nse method of supcrposition in deformimg
deflecions. Also, explain why il 1s necesssry 10 determine deflleetions in the design of
& sliuciure,

h} Find slopes al suppors and deflection at E of the beamn piven in figure below. Tse
conjupate beam method for deflection and sloge calculations.

:5 KTMan JEKN
’Iﬁ}ﬁn 5 T L 757 El

ke— = b2

Dctine virlual work method and rea? work method with neat sketches. What are
Enitations of real wod smethod?

1
£

I} Twa plastics bars as shown m fiire kelow are 1o absoeb the same amourt of enecgy
dehwered by the axial forces. Megloeting stress concentrations compare the siresses in

e bacs,

FYNE N RTINS RTINS

I “‘“*]\ 2A L;TSL

A L 7
: A DSl
| Y AR D

3. &) Use influence Hne diagran 1o delermme most oritical posilion of a siretch of uniform
distribution koad to give maxlinuen bending momen b o piven scclion of o simeply
supported beam. Assume the length of the wniform distnbuied load less dhan the span

of the beam.”

by Determine Ba, Bg. 5. F. at Cand BM 3t 'C7 of the given structirs a2 shown n fipnre
bulow using milesnces line diagmmn concept.

7

' 15 KNim (1.5 KN
o | - T @
A — _ G
r \G:m o ’ ; 3w __},
b

i
LY

i1-3]

[10]

4]

F10}

[5]

f16]



4, a) Determine DM normal fonsi, Radial shear & point £ of circular arch a2 shown in

figure below. Also deaw bending momens disgram. 1]

P,

23 K s
Sm
A e
4

L 4m 4 4m_

¥ h]
bt Faplain dillvrent types of arches wsed In varipus Civil kayineering strustures. )

5. &) Bxplan with & simple example the sieps invelved in derermining dispiacement of a
OBt in A sruchoral systen apphying unit joad method, 1]
I} A cable is hanpieg from two poinls A and B, 80 m zparl borzonlslty, lefl end A being
lower than the right end by [0 m. It suppocts 2 vnifoers load of 13 KMNde along the
horizontal span. Determine: 101
1) “ihe position of Qe lowest poind i il sagis 7.5 m
1} Length of the cable
11 Hartzonla! ension and densten 28 (e two ends.
hhw
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Cuandidates are required to give thein answers in their ogwn waords as far as practicable.
Avterment AL guestions.

The fFrurves in the mergin indicete Fufl Marks.

Assrrne sultable dava if necassary.

a'  Explain two basic approaches of strocturn] analysis, Also explain hriefly thtr non-linearity in
structural aralysis. [3+3]

b A three-hingued symmetrical cireular arch is of 12 m span and 4 m rise. Draw influence line
Y diwgram for benditg mament; radial shiear and normal thrust in the section at distence of 3 m
from the left support, Use the diagrams to determine fhese intemnal forees i the section Wl]L"[l
the 1 hall of the span s loaded with a onifurmly distibuted [vad of intensity 20 kNm™' and
a verlical concentrated load of magnitude AU kKN al a distance of 3 1 from the I‘Fg.f}é.&ugpﬁr[ 101

a} Wik down the fomula for delerminastion of total simin energy due to axial forecbending -
taomant, shear force and torsion in a structural system. Derive the HAprEssivn [‘nr engrgy duc
to shear furee in an element of 2 sl:ru:_tural system. ) 15

E} Lising conjugatc beam method, uakuiah: slopes at the iup-pﬂrti 'md at the points benesth thﬁ )
loads for the given simply sepported beam and also calvulate ﬂ'IE deflections of the ];mmls

beneath the loads, Take EI = 336 x 10" KNmm’. ) [16]
240 N i 160 kN
) i
o 2 ’ 3
e M EN:2 '.p.. a 4.5 m ' 4.5t ¥
i - A N A A
E}/Sfate and prove marﬁﬁ:ﬁl-.'afc&-thmrmns for dgetf.:r.mi;ﬁng detlections at any point of a beam. (6]
b} Caleulate the displacements in two_orthogonal directions and also the slope ot the free end of
the piven frame due to the temperature ¢ffeet as showwn. Take El to be constant for the frame. [16]
a} Explain with necessary sheilches the steps invelved in determining bending moment, vadial
shear and normal thrust in & three hinged arch by graphical method, (6]
b} Draw influence line dizpgram tfor the memhers LC, LK and LD when the load maves in Lhe
lower chord of the given fruss as shown in fipure. - _ [it]
N M L K j 3 H

6% 6= 36m —3

ﬂ, Explain. with neat shetches tower stiruetures as well as wind cahles and Hes. 6]

b), Lse influenes tine disgrams to deternine reactions at Lhe supports, bending moments and
shear forces beneath the applied forees @n the bram shown in Quastion No. 2(b). (11

LT
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Subject: - Theory of Stnictures 1 (CES5H)

{milidtes ane requived to mive sheir auswers m thelr own words a3 lar as practicable,
Aitempt ary AL guestiars.

The fgures i ihe marg: ndicate Fall Marks.

drrme suEabic data i necessary.

ay Dnfferentiate benseeq Brear and rom-linear hehavior of stachires and explain their
1525 I theory ol smeimes.

o} A cabie is supported ar twn points 20 apart at e same fevel 1 s wod 0 sapport
tires equidistant Joads, first Jead is 40 kM, second iz 30N and terd is 20 kN, The
central dip of the cable is .96 1n find the length of the cable required and its
sectionn) area it the safe tensite stress is 250 KNfnm®, Also give the geometry {hape
abgd Gipd of the cabbe when it is haning only svith it welght Swathout e given lpads),

ay Ticfine and explain siradn eparpy, se sivaim enerey melthod to show the defleclion doe

- ior shwar inoan ordinary benm caa e negledied y comparizon io the dellocion doe o

bending. Assume ratio of Young's modules to moiiles of roidity 1o be 2.4 smd shape
Eacror for shear 1.2,

b Detomine, wsing vinad work melhed, the voriical deflection af jent Lo The T/A
values for daponal and vertical members are 12 nun™ and Tor horizontal mermbers ate
Gmm. Take E=200%1F Nim® for ali wembers, (1) Find vertical deflection dus
loads as showar in fgare (i) Find the additonat defection i the 1y baom is subjected
I 4 lemporalore nse of 20°0. Take the vidue of cociBic of lineur expansion
(= 1L TF%0.

(]|

1 ',
TVENIRE RTINS
b Lidd: 14
. e LT

A nomizontal gieder of steel having wmtform seeticn 14 e long 15 simply supportad at its
end. ¢ carries concentrated loads of 120 kM and 80 ki b pomts 3 m aad 4.5 m from
the (wo gnds supports respactively. Cabonlate thexde "I;mlﬂ]hand inpce of the girder at the
pmn1 ander the Toads vz moicent area method. Take § ="186% 16" mm® and E - 210
kM/nun®, Ver !f_v tire resuits vsing comyugate buim methed ARG find nwaac_m:ludc and
tocstion of the maximim defleclion A THE béam, ="

A three hipged syrosoenical parabuolic arch has & zpan of 13 mosnd eiec of 3o Tt canses 5
concemrated irad of &G N at 2.5 m froon the eight sopmoc pnd 5 Jdistibuied lead of 3
ENfm over half penion. Determine the mnnent, @irust and radigbshear af each 3 m
Interval and draw their diagrams on hortzontal - X7 asis for Lh/;mffl

1]

18]

15}

[él

———

116}



sl For e overbemp bear: determine the maximum posilive and nepaiive hending
mewnent and shear force at D due to e three concentoated Iuade as shown in figure
which moves in exlier dirreiions,

-
20 b ?_-iﬁ [32h9 -
: ¥
LtZmL i . .
__T.. - JI‘ . I -
By A
. j
L . ;
Aom ¥ 5m im Tam

by & sarpension cable is suspended from two plers 200 m spart, left suppert being S m
atowe the other. Fhe ceble carrics a umibformdy disinbuted toad of |5 ¥N/m In plan and
has ks lowesst paint B0 o beloow 1he lonwer support, The ends of 1be cables are abached
7 saddles oo rollars on ton of plers and the backstays which may be assumed staijght
are wchned ar 60° o the verrizat, Detennine: 1) The Feopth of cahle (i) Maximam
tencion in cible and {liy Mavirsuo thrrst and rocment on e

TdFE
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" Subject: - Theory of Structures | (CESS1)

¥ Candidates are required to give theit answers in their own words as far as practicable,
" Attempr Al guestians.

v The firurers in the margin indicete Full Morks

],1” Assume syftoble dotg if necessary.

1. & Define strain energy and complementary sirain energy. Also derive relationship of
strain energy due 1o bending.

b Dretermine the verteal defleetion of joint H. All (he ﬁ}p chord members are subjosted
W wmperaties zise of 20°C dod all wvertical membors are 10mm ko long
Take awlixlﬂ”ﬁf“C E—?.[}[}K}Lfmrn2 Crogs secHonal area of each member is

1500,
Zlié?\l
E

dm

2, ) Deserbe the sttuctires based on materia) used ond methods of their analysis.

b} A suspsosion bridge of 120m span has two three hinged stiffening girder suppoded by
two cabley having a ceniral d!p ol 12, The road way has & width of ém. The dead
load on the bridge is SKN/m? while the live load is 10KN/n® which act on the leR

half of span. Determyme the shear force and bending moment in the girder ot 30m from
left end. Also find maxithum tension i the cable feor this position of live load,

3. ) Explain diflerence between moment areq method and conjupate beam method with
“suitgble examples.
b} Using conjugmie beam method, find slope snd deflecion a1 point () of following
loaded beam:

120K ’
. m

[61

(1]

14]

[12]
4

[iz}



4. A three linped parabolic arch hes a span of 160m and & rise of 25m. A wmfoemly

disinibuated load of intensity 30KN/m of length 60m rolls gver the argh from Jeft to the
nght. Using the influgnee line diagram, find the maximum bending nioment at 4 ssction
50m from the right support. Also find normal thrust and mdial shear at the section
corresponding to the maximum bending moment.

5. a} What is influence line diagram? Explain ils uses and advantapes in Civil Engneermg
feld.

bY Using influence line disgram, oblain member furcc m AB, CD, EJ and FH for the
following Inadad pin-jointed trass as shown in figure beliw.

6@3m18m i3]

ks

[16]
[2+2]

[12]
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Subject. - Thcﬂr}f ﬂf Strucmras. 1CESsEN

¥ Candidates are required to give their answers in their own words as far as peacticabls,
¥ Awtempt Al questions.

v The figures in the margin indicate Fufl Marks,
¥ Asvume suitable dafa if necassary.

1. a} Define strain energy and cdmplementar}' sirain enerpy. Also derive relationship of

2.‘9
b

1 A snspension bridpe of 120m span has 19 three hinged slilloning pivder supporied by

.-o—h__h
L

{

b)

sirain ensrgy due to bending. F&]
Determine the vedical deflection of joint H, Al the top chord members ane obyscted
to tempersitre dge of 20°C and all vertical members are 10mm too long.
Take a=12=107%C, E=200EN/mm®. Cross sectionsl area of each member is
1500mm’, . find

Describe the structures bazed on materinl used and methods of their mﬂ?sig. [41

lwo cables having a centeal dip of 12m. The road way bas a width of &m. The dead
ioad on the bridge is SKN/m® while the live load is 10KN/m® which act on the left
half of span. Determine the shear force and bending moment in the girder at 30m from
left end. Alsa find maximum tension in the cable for this position of live load. [12]

Zxplain difference between moment area method and conjugate beam methed with
suitable cxamples. L4}

b {king conjugate beam methud find slope and defleckon at point (C) of following

loaded boam: [13]
120N




- ERETETTETECATA AL S e —_

4. A three hinged parabolic grch has a span of 160m and a nze of 25m A wniformly
distributed Ioad of intensity 30K N/ of iength 60m rolls over the arch from lcft to the
right. Using the iaflucoce line diapram, find the maximum bending moment at a section
50m from the oght support. Also find norma} thryst and radial shear at the seotion
correspanding to the maxinum bepding moment '

5. a) What is influence line dizpram? Explain its uses and advantages in Civil En,g,nmbmng
field.

b} Using influcnce live dingram, oubtain mentber force in AB, CD, RI and FII for the
following loaded pin-joinved truss as shown in figure below.

[16}
[2+2]

[12]

35 3  _

1

_J
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L Subject: - Theory of Structure

' Candidates ars roquirsd to give their anewess o theu own wards g far as pragtcable.
¥ Avempt any Five guestiony.

¥ The figures tn the margin ingdicate Fuelt. Hﬂrﬁs
¥ Asswme suitablé dui f necessary.

a} « Determine the vertical deflechion of joint E of the tnuss due to (i) leading shows
{1) members CE and DY being Smm low lone and {iii) ternperatues of member CL
afonc 15 decroased by 15°C, Ghven: Crogs-sectronal arca of all members = IDIII{)mml,
young' modulus = 2 xk07NAmm®, and cosfficient of themmal expansion = 12 x 107=C,

[12]
- b} Explain the nse of mmputm‘ hascd mn:thnds im structural analysis. [4]
2. &) Forabeam having 2 rectangular cross-soction and subjectsd io lateral loads derive an
. exprezsion for the strain eneray due to shear deformation only. It
b) The bottom of the beam shrown below is subjected to a tamperaturs of 200°C, wlhile
the temperature’ of its top 1s 36°C. If the coefficient of linear expansiom
“o= 12 x 10970, determine the vertical dlaplacemmt of ils froee end B due 10
temparamra gradient. The beamn has'a rectangular cross-scction with a :]apth of HDcm (3]
;'5 o E EEE 30cm .
A B & = . _
. Im ' s Scm
* . L -
1, a} Lxplain moment arsa theorem with suitable  exampte. [4]
by Using vonjuguls heam method, culeulate ‘_-.IDFI'L and deflection at pmnt C, [ree end of
lhe hearn, loaded as shown below. B is constant, (27
10BN 53enim .
- 5EN
TT LT ¥ TYe & . ¢
D : e
4in g 4m f 2m .1121'=



—rma.

———as AT

e .

21 Tipgw (e dnlluence lnes for bend: nn mantest, ad shea- [o=ce at 2 segtion 1 e frmn
*he 12t supp art of a simply supparted bean af 25m bpast. -

" S — G
"y 19m .. 15m 1
——— -1 , 1

by Trraw inluerce line diagrams for the forces jrmembers AR, BO and BG of the truss,
The load moves o the lower chord of the truss, - :

S1m

E0m

4 (@ 15m = 60m

A three hinged clecielar arch has a span of 120m and a nise of 15m. Two point leads of
B BN wnd VXYM, spaced 10m apart, roll over the arch from 1efi to right with BEN load
leading, Using the influeoss line diagrarn, find the mavimunm bending moments at a
section 30m from the ieft supporf. Also find normal thrust and radial shear at the same
scetion corresponding to the maximirm banding moment.

A suzpension bridpe, 400m span, has two three-hingad stiffening pirders sug}puﬂed by
two cables with a ceatral dip of 30m. The dead Toad of the hridge is 30 KN/m. nn and in
additicn, it supports three point leads of 30HEN cach placed slong the centrs line of the
raidway and dividing (he span in four equal parrs. Cateulate the maximum tension and
minimim lension wilh their locations in the calle and the length of the cable.

LY X

(8]

[16]

F1e] -

.



k] 1) AN VAR LMIVERSITY | Exam. } .Reguhr

INSTITUTE OF ENGINEERING ‘Level BE T [Ful Marks

Fxamination Control Dnmnn Programme | BCE
26% Bhaira |

. Pa&s “vlﬂrks f32

—

TYear/part | U7

llme ] [ 3 hrs.

S}}hjecr' - Theory of Siruchire : ]

Ca.nd]d.itcs ar: :&qmred r-pive their unswers in t]',lE:]: OWR w-::urds as far a5 pragticable.
Atteimpt ampr Five questions.

The figuras in the margin indicals Fr:H Mar.ﬁ:s
Azsine m.!mafe dertiT {f?zeces,ar_p '

R R

[. a)-Drfermine the vertical deflectzon of joint E of the truss dne to (1) loading showar
{ii) members CE and DE beiug Senm oo Jong snd (1l temperatore of mamber € TJ
zlome is decreased by 153°C. Given: Cross- sectional avea of all members = lﬂﬂﬁmm

young’ modulus =32 xlﬂ’NMm and coefficient of thermal cxpansion =12 » 14 f"‘C

- by Buplain the nse of compuler hmed mathnda. in structeral analysis.

-4} For ubear having 2 restangular cross-section and subjected to lateral doad s, derive an
) sxpression for the strain energy doe 4o shear doformation only.

b) The botiom of the beamn shown helow is subjected 10 a tmni;:mimc of 200°0C, whils
the ternperature of ifs “top is S0°C, T the coefficlent of linear expansion

‘o= 12 % W0%C, determine the vertical dupla.ccmmt of itz free snd B duc lo
temperalum eradient. The heam has a ::Ltangula_r crosa-section with a dn:pT_h QFEDHEL

_ l,\//f/mmn..} _H

Am

\x‘.\\'

L
| %

#) BEiplain moment zrea theorarn wnh suitable, exa.mp]:

b)) Using conjngarte besm method, calculate 51.3;": arcd deﬂectmn at pm.nt C ﬁ’EE.' |::ml of
© toebeam, leaded as shown below. B is comstant,

1|:|K:\I 2R

‘ . cOSKN o
STETT TS L£ ¥ e 0

. - i O . _.-"“"" .
;EEEE 4m : "~ _1__2_131 y dm oy

m—r | R

[12]_

[4]

g o

Bl

(4]



¢ s

4. ai Jrrawr the infiicnee lines for bending momeat and shaar foree wb & seciion 10m from
© 1 the laft suppost of 2 shioply supporced boam ol 23m Span.

—Z\r‘-r — : :%f‘

1{m 1 i5m

i
[

Iy Dnaw infwence ine diagrams for the foroes jrmembars AR, BC and BG ol the truss.
The laad meves in the lower chord of ths tnass. S

C

4@ 15m= 60 -

A three hinged cireular arch has a span of 120m and a tise of 15m. [\‘.-u point loads of
& KN and 12KN, spaced 10m apart, roll over the areh from left to right with 8K oad
lsuding. Using the influence lne disgram, find fe maximury bending moments at a
section 30m from the Teft support. "Also find nonmal theust and. radial shear at the sama
‘: . seclion comesponding to the maxinmm bemding moment.

A suspenzion bridge, 400m span, has two three-hinped stiffeaing glrders suppotted by

two cables with a eentral dip of 30m. The dead load of the bridae is 30 KMN/m. nmoand in .

additicn, # supporis three point koeds of 300K cach plased aloug the centre line of the
madway and dividing the spun in four equal parts, Calowlate the maximurn teosivn and
minirmin teasion with their bocadons in the cable and the kengih of the cable,

' ' e :

1

A
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wandldates are raqulred to give their answess in thelr own
Totewens anp Five suestions, '
Tha figures in the marpin indigate Full Marks.
A zsuerme switadie dote i necessary,

_ Subjecs: - Theory of Sruchors |

. ) &
Emmzizts the fwo theorems fiom the moimen: area meHh
displacemeats of beamn apd explain it with & Smpls examp o]
A three-linged syrumetrical circular arch is of 12m span and 4m ez, Draw inflecnce
line Gizgram for kending moment, radial shear and norrmal thosr o the section si
distance of 3m fom the lef support. Use taz disgrars o determine these internal

Jotees in the sectien when the 12ft half of the span 25 joaded with 8 1mitommn distributed

load of iniensity 20 kNm™ and & vertical concenrzated foad of magninids 40 1V al )
distancs of 3m from the right suprort. . [110]

Writg down ke fonbela for determination of tolal stain energy dus to axizl fores,
beading moment, shear foroe and lorsica 1a a struclura] systend, Defive the expeession
for energy duc to sheer force n an oloment of & structural system. - (6]

Using comiuusic beam melhod, caloslste sicpes a! the support: and at the roinls
bensath the loads for the piven simply swpported bewmn and alse caleuiale the
defections of e polnts bensath the laads. Take Z1- 3,382 10" MNmm”. [1€]
RN [‘ £0 N
a. ' J
n‘#}'}r 2 3 «7117

2

6.0 M p L AT
A

F 3

l:
Eixplein with nevsssary skemhes the steps invelved ir defermining bending Tiomert,
radiak shear and normal throst ie a thees hinged arch by graphical methioc. [e]

Calzulate e displacemerts in two orthogonal diressions and also the shupe at s ree
cnd ol ihe given Tamc due to e ismnperattre efecy as shown,. Take ED 0 be consiant
Lot the Tame. - o _ [i0]

& IES -

_|J_14
A . J»
;T

fl




4. a} Use influence line diagram to det=rmine ragst critical oosttion of 4 gmetch ef
umiformaly distributed load to ive [nEximim bending mnoment at & given ssciion of a
simply supported semn. Azzume Lh= length of the 1_1_mf'0n iy distri bule:d l&ad Ie=s than

" span of CtlE hegm, . _ [&1

by Uise stain energy mwined (oo the ziven frame so saloulals the veitical dispiaccment of
the point with load 360 WM. The freme iz made of stez! rod 'II-"I'DCI]IJm Take

E = 2x 14 \.':urul _ [0
o4 ' fm !
Steed fa af( w0 mr———_ im
3 l : 2
oy kA

5. a} Determine the geemstry of the shape and caleulats the lenath reguired for a hish
teqsion lipe between any two towers. Take the span between the two towers and the
_ waight per unit kengsh or the cable to be € and ¥ respeotivaly. ) L}

-b) Use influenes Bne diagrams to deterttne reactions e the sapports, bending moments
and ghear forces beneath the applied foides in the beam shown in Question No. 2(b). (18]

4, ay Explain with a simple examiple the steps mvolved in detem’umng the displacement ol

" apoint in # struciural system applying unit load mathod. - - [G] -

by A symmetrical suspension bridge with a three hinged stiffening glrder of span 120m
and having 2 eentrat dip of 12m is loaded with two point fozds of magritude 260 XN
" and 300 %M at & distancs 25m a2l §0m respectively from the left snd. Draw bendieg
rooment dagram for the girder and aso caleulate bending morments et he distances
23m, 50m and $0m Fom the left zuzoort. - [ 10

£k
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Candidates are required to give their answers in their own words as far as practicable,
Airempt any Five questions. :
The figures in the margin indicate Full Marks,
Asswume suitable dara if necessary.

e e i
2} Determine the vertical deflection of point ) )sha\WP I;lln fig-1.
= = 200 KiN/ram” 1=30% 10° mm* Ny A

e — T

am] |21
. Fig-1

A
- Im
ik
L.

I
L
) Caleviate the vertical detlectian of free end D of the beam laaded as shown in fig-2 by

using vieual work methed. Take El as constant through out,

20K
¥

B
!

TR

4

- C .

A =
I 2101 IT1 1 m
] ] .

Fig-3

II\.:I

al Determine the slope at A and B and deflestion at D of the beam loaded as shown m
fig-3 using moment-area method. Take EI as consrant.

E Im s [OEN
A B
£ n C - Fig-3
12m , A '

1
] T T

B Determine the rotation at A and deflection at C in the overhanging beam shown mn
fig-4 by using conyugate beam method.

A N/m B
A ﬁ%c
- I
gt . A1 1 } Fig-4
i B 2m

a} Find the maximum bending mament at C for the heamn and loading as shown in fig-5.
S0km 7Ok BOkn Adkn '

#m# 2 QI e

m Im -~
pray ' C- P

_ = . e
= - - . .
T ———rr —————— T =5 A T, e ppp— i, = = T b raa T T Hart o a2 P AL L S ST TR e

[§]

(]

3]



b} Draw infiuence line diagram for bending moment at F (5t right of A) and for the
stress in the support BD of the structure shown mn fig-6.

A 20m B 20m C

4. a) Draw influrnce line diagram and calculate the bending moment at mid span C fer the
beam shown in fig-7.

A r * T YR
e .o e
! L

b3 Draw influence line diagram for members USLS ans 1,314 of the truss shown o fig-5.

Lia U oz Wi T
¥ ]
dm : .
. i i \ L FIE"E
T v iz L; . L L: = : '
8@ dm=29m o

3 A thres hinged parabolic arch as shown 1n £17-0 i loaded with ud: - Exem on the 2fl m
lenoth. Calcutare :

a} Direction and magnituds of rsaction at SUPRGTTS.
b; The pending moment. normal threst and radial seear 2t 4m fom keft enc.
¢t Draw bending moment diagram showing maximum positive and nzgativs va.ues.

2 EN'm

I F F sF53 C

. Fig-9

A. 4] A suspension cable of span L has itz ends at the height b, @nd b- above the iowes:
point of cable. Bt camvies a uniformly discribured load of w per uml mun of the spar.
' WL

Show that the honizontal reaction at each end is given by H - ——————
2(h, +/hy)

. h) A cable is swetched over a gap of 300m and carries uniformiy distributed ioac of
300 kg/m horizonwally. If the central dip is 1.5m. Caleunlate the maomum tension io
the cable. Aiso find the length of cabie.

4

[8}

(8]

;:Dl_i.

[8]

o
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Candidates are required to give their answers m their own wm'ds as far 8y prdcucablc

Attempt Al questions.
Tha fipures In the margin indicate Full Marks.
Necessary tibles are gttocked herewith,

Assume suftable data i necessary.

Mention shd discuss the significance of .ﬂat[st?l:s in engineering. In a moderstely
asymmetrical distribution the value. 0[‘mcm1 and median are 20 and 24 respectively. Find -
the valuc of mede. : [3+3]

Deﬂnn conditional pmbablhty A manufa.-:turmg firmi pmdlms sl‘.f:el pipes in three plants
“with daily production volumes of 500, 1000 and 2000 units respoctively. Acconding ta
eiperience, il is known that e fractions of defectivé outplt produged by the three planis
are respectively 0.003, 0.008, 0.010. I 2 pipe is selected from a day's total production and
found to be defective, find oul the probabiiity that the pipe might have come from plant I

and NI {6}
What #iré the chatactmshcs of H}-pcrgeome:m: pmbabﬂﬂy Distribution? How does it
differ from Binomial pmhahllrt}r distribartion? _ P32

It iz found that a CI‘II:]{E'IEr hit 2 century in a game is 25%. He declared that he will tire

from cricket after 6% contury from now. By nzing Negafrve Eumm.ﬂl distribution find the
probability thar (5]
i He will lose nope of the game

i) Ue will lose.only game '

iti} He will lose exactly two pames

iv) He will lose &t least two games.

Define standard normal distribinion a.nd write the condition for normal appmxlmaunn to
the Binomial and Pmsaun pmbabﬂny dntnhutun . _ i51

OR

ke pmb-abﬂu}r d::n-ail}r [‘mu::hun uf & randoni variable is gwen by
f [ x} kx3 0£x<l ' '

= l],_ _nﬂ)emse
Find: _
i) Thevalie ofk
iy PO-2/3)
1) P(1/4-<X<3/4) and mean of disuibution

Incomes of a group of 10,000 persons were found to be nermally distributed with mean.
Bs. 1,520 and 5.d Rs 150, Find the oumber of persons whose incomes wit] be (5
i) Betezen Bz 1400 and Bs. 1520

H) Mote than R 1600
ili) Lawest income of richest 1600 persons

P A e e = e




139,

7. What do you mean by Sampling Distribartion of a $tatistieal and Standavd Ervor?

8. From a population of 5 members 3, 6, 9, 12, 15 draw all possible randomn sample of size

. 3 without replagement.'Obtzin the samoling distribtion of sample mean apd calculute

expectation of sample mean. .
9. Define partial and multiple correlations with cxamples. Write d:mn the propertivs ol
partial and multiple correlation.

10. The foliowing data gives the experience of machipe operators In years aﬁd thelr
petformance as given by the number of pood parts tumed out par 160 pieces.

[ Experience (). | 16 |12 18 4 13 118 |5 112
Perfarmance (¥) | &7 186 189 |68 | 48 |80 | 715 | &3

perforrmance 3T an operator bas 8 years experience.
H) Caleylate 95% cauﬁdenne interval: for the regression nmfﬁmmté: ., slope}
R
%Lﬁﬁmld survey on Tl‘.lﬂﬂthljl’ cxpendlture on food yield fllowing dis’
"~ [Wiorihly expenditure(160 R5) |10 113 120 125 130135~ |40 |
Moathly income( 1000 RS ) 2 4 3 7 f f 3
Sixe uﬁlm ﬁamjl_t,r T- 1i] J B lI T4

’ET? Efeht ﬁ mu]hp]c deter mination aﬁm&ﬁ? .

L Ihfferentiate between (a} coutidence level and significance level (b Type I and typa 11
- ertors of hypothesis testing,

oR
-~ Describe the procedure of testing of hypothesis for single men for larpe sample.
Ii. The fallowing table represends the sales of three salesmen in four dlﬁ'erﬂnt dlsmms

L ]

Dhrsinicts Salex fimme
A 14 {20 |16
B |12 123 |15
|c 10 120 |iD
E; i 12 |12

Petforsit Analysls of Vesiance (o test whether there is any sngm_ﬁcunf d]ﬂ'armm in the
sales of different district at the 0.05 fevel of s.:gmﬁcam.c

13, A study shows that 16 of 200 tractors produced on one azsembly ling mqmre:d exiansive
adjusiment before they could be shipped, while the same was troe for 14 of 400 tractors
~ produced on another assembly line. At the 0.05 level of significance, does this support the
claim that the second preduction line does superior work?

{5]

[3i

51

(51

iy Fit tho regression equation of performance ratings onexperience and estirtate the prohahle

{3]

(3]

(5]

T

— T iy

- e e e -




Ay

(4. To defermine whother there is really rciaﬁmsh:p butwetn & amployes's perfo;tuﬂmc im -
the imining propram and his ultimare soecess in the job, it takes a sample of 400 cascs
from its very extensive files and obtains the result shown in the fiollowing table:

Performance in‘!.rai:::ing PHOETHM

| Below average | Averdpe | Above dverage
Foor 23 60 29
Successin job | Average 28 79 60
} Weaygoed | 9 [ 4 | 63

Use the O. US level of significance 1o Lest wlmthur perftmmance n training pmgram and
suocess in the job are mdependeut

15. & Emdy was doue on a diesel powered hght 1:11.113.-r plckup truck to see if humidity influence
cmisstpn of ritrons ovide. Brmission measurements were faken at different ames, w1t]1
?ar}rmg m’-:penmentni mudrtmns The data are-g3 follows:

Hi oxide | Hupudity

o0 Fi.4

o.M . 41.6

0.95 343

0.89 351

100 tl].'f'

1,10 129

1.15 8.3

1.43 201

0.7 | T2

1.07 240

> L.07 23.2

- 0.94 47.4 -

1.10 31.5

- [.19 0.6
Ed 5 110 11.2
o], 733
087 754

{78 8565

52 {074

.95 548

-2} Find the mean and variance 5f given dats,
By Calculate degree of mlalmm!up between them -

3 ' b} Calculdte mfﬁmem Uf determination and interpret the gwen data.

LLE ]

&3

L3
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FEN i
' ) Appendik A 737 P
TanLe A4 Chi-Souare {f} D:stﬂbuhnn
_ Azea bo th: Kight of the Cnfmai Value .
© Degreey ’
. of . ' . . o .
Freedum | 0995 699 05 0585 . 090 010 00s 0S40
. .e-.__ ‘?L: -
a3 1 — — a1 0004 BElE 2706 3841 SOM 6635 TE9
i .' 3 0072 0115 0216 0352 RS% 6350 . T.8LF - QM8 T HIME - 128 '
: ! 5 0412  05% GBI D145 1610 . 023 11071 1288 1s086  1&7s0 :
. . 1
I -l -\.i: 1
2 7 0929 1230 16X XFET . apdd 12017 14057 - 16012 IRATS 20078
B =¥ o
b 9. 1715 2088 2700 R3S 4068 14684 16919  1902% - 216660 23580 |
pi Lo2es sest. 3Ble asvs  sSm  17ars 19675 Jisan.  24ps. 2675 -
DU a U TUNEES . 407 ¢ S009° 5K 104 I19E12 22382 247%  TTEE "2?319_" ; i
TUUIS ] EG0D - 5239 6262 T2G1 - 8547 - 22307 | 2A09K  ZTARE ANSTE - 3LB01 |
17 SA07 640 - TSA4 REVR OPES 24769 . SRT . 30IO0T 334, - 35TIS ' |
19 GO TED  BS0T  10U1Y V165 0204 3044 FEZ 60% 0 3BSER ' |
[
i . } -
2 _Jisd IR N
2510520 1524 13320 4RIl 16471 43T 31632 GGG - M3L4 4698 i
-4 . L 22 1606 22810 I3 16151 1840 36FTC 40133 43094 46053 40643 ‘ l '
i
N 2% {13121 14357 1607 CTII08 19768 FART 42557 ARTRY 95 513’3& N ’ :
" dr - VapT07 IasA . MM433 26509 79051 51805 SSTSE 50.M2 lfﬂ.éi:‘l ﬁﬁ.?ﬁd | |
P2l 15634 37495 404827 43198 46450 T4y 902 83098 - B3ITO - 91952 L
80.. 1 31172 S350 47083 60591 64278 90578 10087 Mhoad 112339 116331
i 00 Tozose. 70065 W22 7AW W3 L1BATE 14342 R9E . 1SHD DOt
Frart Dozl B. Crver, Amidineok nfjmwn! Tiehlex, &1362 Addisor-Wesley P:thshmg Ca, R:amﬂg,MJL Repnatad with [.'l.'ar:’i‘th-
shan of the pubdisber, ’ . ) )
Degredd of Freedin : : :
H—1 ’ ﬁmmmmmkmh}pmhﬁummthammmdaﬂaﬂmmm !
F - twmﬁﬂmuﬂa;parhmnmatgmﬁm-ﬂﬁiﬁkmﬁmﬁ
{r— e =13 ox chitmgenay kbl wilh r rows wne ¢ cclumna
. =1 fogkruskal Wallis logt with ksamples
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Landidates are required to mve their answers in their own words as far as peacticable.
Aften! AN questions. .

The fizures in the morgin indicate Full Marks.

Necessary tables are gitached herewith,

Assumme suitable dita if hecessary.

What swe the chief measures of central tendency and measures of dispersion? The mean
weight of 100 students in a cerfain class is 32 kp. The mean weiglht of bays in the class is
653 kg and that of gicls is 30 kp, Find the number of oys and girls i the class,

A b cortaining 5000 1T chips, of which 1000 are manufctared by company A and the

rest by company B, Ten percentage of chips made by company A and five perccntge of

the chips by company B are defective. 1 we select a chip at a random

1) What is the probebility.that the chups chosen is defective?

i} if & randomly chosce chip are found to be defective, what is the probability that it
cornea from company A

Define hypergerometnic probability distribution with an exarmnple. Deseribe, honditons.

for the binomial approximation to bypergeomene disiribotion?
In & eertain factory Wrhing out eptical lenses, there is a small chance, 1500 for any [ens

ta be defective. The lenses are supplicd in packets of 10 cack. What is the probobility that
a packet will contaim

1} Mo delevtive lens

i) At least one defective lenses

iit} Al most bawo defootive lonses
- OF

Define mathematical: cxpectation of a discrete random varfable. A probability
distribution 15 givien o .
_X=x | 011 2 3 4 a1
PO | 026 | 025 | @Y1 | 002 | 025 [ 11
Fiod (2} F(X 2 4% (b} PO < X < Ay () VX = 4 X = 53 (d} F{3)
Define Gamma Distribution and wiite the chief characteristics of it.

24

[2+4]

{6]

(23]

{5]

-]
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10.

92

In a photo praphic process, the developing time of prints may be looked upon 25 a wndom
varigble having the oormal distritetion with a mean of 16.28 second and a standard
deviation of 0,12 second. Find the probabilily that i will wale

i1 Anywhere from 16,00 to 16.50 steonids to develop one of the prints
i) At least 16.20 ssconds o develop one of the prinds
iii} At most 16.35 seconds to develop one of the prints

OR
The dismibwtion of amount of the pravel (in ton] zold by a particular construction sepply
company in a given week 13 comtinuous random vatable X with the probability density

fimetion
Fx) = [ ]{x +0  forl£xz!
0 otherwise |

a} Find the cumniative distribuiion koclion of sales
by What is the expected value and variance of sales

Define sampling distribution of proportion with suilable example,

8. A population consists of the four numbers 2, 3,4, 5

1 Write down all possible san:ple size of two without replacement
u} verify that the popuiation mean is equal {o the mean of the sample mean
iii) Calcniate the standard error of the sampling distribution of the sample mean

As pant of an industrial training program, some trainees are instrocted by Method A,
which i siraieht teaching-machine instroction, and seme are instrocted by Method B,
which also involves the personal attenfion of an nstructor, IT randow sample of size 10
are taken frosn large group of trainecs instucted by .each of these wwo mbllmda and the
seores which they obtaioed in an appropdate achicvement test arc

Method A i 71| 7565|6973 66|68 ] 71| 7468
I Method B L 72 | 77 | 84 8169 7|77 73 R 1 TS

Use the 0.5 level of significancs to test the claim that method B is more effective,

Holel's manager In Kathmandu wants o know the hotels averape deily repisteation. The
foltowing table presemts the numbers of guest registered each of 27 mndomly selected
days. Calcnlate the saraple mean standard errors of mean and 95% confidence limats of
population mean.

(6! [ 571536065 {57 ] 54 58] 63,

61 | 30§ 59150 | 6hi 37 | 58 | 62 | 63 4
G | 54 [ 54 [ 61|51 ; 53 [ 625760

_ or
Shyarm and Ce. produces three vateties of products: deluxe, fine and ardinary. A Teeent
market zarvey s comducted for preference of producis. The preference was found as
follow-

[ Produet Pm-ductmn
Meluxe [ 15114 | 19 [ 18|
(Fme |17 12§20 | 16
| Ordinary [ 16 ' 18 | 16 | 17

Is there'a significant difference in lbe preforence of pmdunts using ANOVA test, 1Tze
e =5%

22

151

5]

[5] -

51

15}
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Candidates are roquired (o give their answars o thelr own words as lar as precticable.
Attempt wany Sever questions selcctfiug Fowr fram ronp A and Three from Growp B
Mecessary tables are atfached kerewith,

The fleures in the pargin indicare Full Morks.

Assume suitable dota if necessary.

Gronp 4

a) Write the differences betweent diagram and graph. Write the Impartances of
disprammatic presentation of data | :

b} Following is the distribution of menihly wages of employecs of two factories. Which
factory pays mors money to the cmplayeos and in wiich factory the monthly wageq is
moic coisistent?

[Wages | 200- [ 400° [ 600 | &00- 1000- 1200 1408-
(Ks.) 400 | 600 | soo | 100 | 1200 1400 1604
Factory A 4 8 11 & 5 3 | 3
FactoyD | 7 [ 12 ) 4 4| 3 i

a) Define the 1erms:(.i) Exhaustive event (i) Favorable event (iil) Mutua]ly exclugive
cvents {iv) Cqually likely events and (v) Independent events

b) Fwo third of the students in a class are boys and rest arc pirls. Tt Is known that the
probability of a girl geiting forst division asky is 025 and that of boy pettiap first
divisicn mark 13 025, TFitvl (ho probability that & stadent choscen at randam will got
first division maik. 7 .

a) Differentiate between diserete random- vanah]e and continuous randam variable

- wifh cxamples.
b) In a garbling, & man is paid Rs.5 i he gets all heads or all tails when three coins are
tassed and be pays out Bs.3 if either one or two of head shows, what s his expocied

gain?

) What arp the diffcrences and similarities berween binomial. distribulion and
megative binemial distribution?

)] A-qsurmng the probability ol 3 malc Birth 15 14, find o how maw of 160 familics
with? children each would you expesi 1o have .
L al least one boy
Il at [east one bay and one girl

(6]

5]

L

(51

f5]
]

i8]

(51

LY R,



5.

1) Define normal distribution? Also state its imporiant properties.

t) The breakdown voltage X of a randomly chosen diode of a partieular type is kitown

10 be nommally distributed with p = 40 valts and o= 1.5 volls
(i) What is the probability that the break down veltage will be between 39 and 42

violis

(i) What is the probability that the break down voltape will be betwesn 40 and 43
volts

a4y Define join! probability mass function and marginal probability mass funcrion,

6]
5]

1) The Josint probability distribution of the number X of car and the number Y of buses

porsignal eyele of a proposad Jeft turn lane in displayed in the accompanying joinl
probability lable:

y o
EX.¥) 0 i v
0 | 0025 | 0.015 | 001
I
7 17025 | 075 | 005 |
I3 o1 .09 .06
s | o | owe | amdT
5 ] 045 | 0413 0,02

ii) What js the probability that there is coactly onc car and caactly ens bus during a

cycle?

{iY What is the probability fuat there [s at most onc car and 2t most onc bus during a

eyels?
{itl) What is the probability that there is exactly onc car during a eycle?

Group B
a) What arc the estimelor and ¢stmates? Doscrbe the ariteria for a good estimator,

b) A quality eoatrel mamager needs o cstimate the average hours of life of light buibs,
Tho population standard deviation is known to be 108 hours. A andem sempls of 64
light bulbs indicated a swmple average life of 350 hours. Sot up 95% and 5%
confidence fntetval of v average life of bulbs.

a) Deseribe the types of cmor that arses In tsting of hypothesis, Describe the tost
procedure of test of sipnificance of mean for Targe sarple,

[6]

(6]

(8]

B} The sample avorege unregtrained compressive streppth for 45 specimens of 6]

particular type of bricks was computed to be 3107 psi and sample standard deviation
was LBE psi. The disribwicn of unrestmined compressive strength may be somewdat
sewed, Does the data strongly indicate that the tue average unrestrained compressive
strongth 1z less than design value of 32007 Test using 1% leve] of significance.

3]
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Condidates are required to give their enswers in their cwn words as faras pra-c:!.u.-abIL
Atzepmi AH questions.
The figures in the margin indicate Full Marks. -

Nfcmshg toblex are afacked berewith,
Assume smitable dala i necessary.

‘What are the differences between messues of centm tendency and measures of
dispersion? The mean and standard devistion of 30 items iz found o be 10 and 2
respectively. At the time of checking it was fonnd that one item 8 was incorrect. Caloulate
thc mean and standard deviation if : {a} the wrong item is omitted (b it Is replaced by B2,

f2H] 5

Differentiate between equally Hkely events and mumaily exclusive events with sui-té.hlc._ '

cxarmple, A consulfing firm rents cars fiom threc agencics, 20% from speméy D, 20%
frorn apency E, and §0% from agency F. If 10% of the cars frorn D, 12% of the ears from
E, and 4% of the cars fiom F have bad tires, what 1s the probability that the ﬁrmwﬂl gﬂla
cor with bad tires?

Dicfine Mepative Binomial Dlsmhmmn Write the conditions for MNegative B:m:-nua].

Dhztnbution. _

A shipment of 20 digital vaice recorders contains 5 that arc defective, If 10 of them are
mndomly chosen [or ingpection, what 15 the probability that 2 of the 10 will be defective?
Adso, find the rmean and vadanes of the distnbutioo

. Defige  Standard Normat Distribution. Wrin the nomal approximation ® the

(a} Binomial Distribation and (b) Poission Pistribution
. . ]S

A collepe professor never finishes his lecture before the bell rings to end the period, and
always fimshes his lectures within one mimre after the bell rings. Let X = the time which
clapses between the bell and the cod of the lecture. Suppose that the p.d.f. of X iy

)=k 0gxs1
= 0, ntherwise

a) Find the value of k

b} What is the probability thet the [ecture ends wilhin 4 minule of the bell dtging?

c) What is the probebility thet the lecture continues beyond the bell for between 15 and
30 seconds?

Jd} What 1= the probability that the lacture contineons fior at least 40 seconds beyond the
beli? - )

Suppose that the pH of soil samples teken from & centain gecgraphic region is normally

distritnited with mean pH 6.00 and standard deviztion 010, If the pH of a randomly

selected sof sample from this region is detarmnned.

#) What is the probability that the resubting pH is between 5.90 and 6,157
by What is the probability that the resulitng pH exceeds 6,17
c) What is the probahility that the msulting pH 1= at most 5.957

What iz sampling dist}bution? Constrke! Irequency distibution table of sample mean in
populztion 2, 4, 6, §, 10 with sample zize W, Also prove that snple mean 15 unhiased
estimate af poputation mean.

- - -

il

T2€3] -
[5]

(4

[4]

(5]

(4]

- —m———
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10.

11

13,
14,

15

Trefine Cemral Limil Thooem. An awdilor fixr o large eredit cord company, ks that,
on average, the monthly balance of any given customer is $112, wnd the stondard
deviation is. $56. If rhe suditor awdifts 50 randomly selected zccounts, what is the
prohability that the sample pvempe monthly balance is (2} below $100 () between 5100
ars] $1307

An article in the Tapp Jouma] {March, 1986) presenied data on green liguer N&ﬁ
concenttation (in gams put e} snd paper meching production (in tons per day). The
dats {read from & graph} arg shuwn as follows:

y | ap [ 427 49 a6 | -44 | 48 | 46
x | 25 | 830 | 890 | #95 | 890 | 510 | 915
¥ 13 53 52 54 {57 | 38 -
x| 960 | 90 ] 1010 [71030 1 1030 [ 1050

[2+4]

18]

a) Fit a a-xmpl-a linesr regression model wﬂh }* areen Hquor Na;_S concenimation and .

x = produdtion. _ L.
h} Find the Sead vajue of ¥ mrrespundmg m x =911} tons.

4714

The following show the improveroent fnin in roading spaed} of sight suldﬁntx in a speed-
reading progrn, and the number of weeks they have Been in program.

Estimate thc paramcters of a simple Bncar repression model with No, of wwkﬂ as
independent variable.

Define the comelation cocfficient and mention its important properics. What does the
cocfBcient of determination measure?

. Deseribe the provedure of the test of significance of two means for smail smn]:rlc.
12,

As part of the investigation of the collapse of the ool of 5 buildmg, a testing laboratory iz
given all the avatiable bobts that connected the sieel sirvcture ot three different posttions
an the roof. The forces required to shear each of these bolts (coded va]ue.&} are as folloas:

Position1 | - 90 82 | .79 | e | 8 | 9 ;
Position 2 105 89 9o | 1M |89 | %5 ge
Position 3 23 89 80 o4 - : .

Perform an Anplysis of Variasce to test at the 0.05 level of sipnificance whether the
differences among the sample meeti2 af the three positions arc signfficant.

Define point estimate, Wrile down the propertics of good cstimator with cxamples.

In 40 tosses of a coin, 24 heads were obtained. Find 95% and 99% confidence limit for
propoction of hoads.

. The following tablc shows the mumber of hours 45 hospital palients slept following the

administration of a cortain anesthetic,

Fllolmf4 877317831
2inl3s s 11 [nlwld
ENEEEEEINEERERENFEE
BT T T[T 33 ][5]5s
31 {71477 I8 ]

g) Find spmple mean, s?:mpl-.: verunee dvd sample standard deviation.
b} Cornpoe o value thiad moasures ehe amounl of variability retative to the valuc of rovan.

*Ex

No.ofwesks | _3- ] 3 2 ; 6 5 1 3 4 _‘ '
Speed pain . - i
( minte}’ 26 118 48 193 164 232 T3 1O

i3]

{8]
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- Subject: - Provubility and S:zi_Li‘th::i_r‘:f;ﬁ?)

Cupdidales arg peavived te mve thelr answers in their own words 38 far as practicable.
Al AR guestiones.

Vhe Yorures In the morsin fmdicate Fufl Marks.

Nicessnry tnlifes vee aftecfod ferenith,

Auxpme syilahle data i necessary

What are the differcnecs bofween mcuseres of ceniral fendency and messuees of
ispezgion? The meen wnd slondan) deviation of 20 Goms 13 fourd 1o be 10 and 2
respectively, A i lims of cheoking i was found at one (em § wus Incoress, Caloulals
Lae gy arwd wtimslard devintiore 30 : {2 the weong Jlern 3o ez (b 10 vy raplacedd B 12,
Differentiate bebween egually Bkely evonts and mutuatly exclugiee events with sudablbe
exarple. A vossalting firm fents cars foom three opencies, 2% Tom agency 13, 20%:
from seency B, anaf 6% flom apeney F. ITT0% af the cors fooon B, 125 of the cars from
E, and 4% of the cars From I have bad tices, what 13 1be probability that the [rm will pet s
vy with bad rires? -

Drefine Mepative Binotneal Disnbution, Write the conditions for Mepalive Binemnal
TAstmbution. '

A shipment of 20 dipitat veice recordes conlaing § thal are defestive. 17 100 of them are

randoinly chosen for inspooizen, what is the probability tha: 2 of dee 10 will be defoetiee?
Alza, find the meanr and vananee of the disiobation.

Define Standard MNommal Disgibution. Write the narmal approximztien to the
() Binomdal Drziribotion acd (b) Poission Distribution.

an

A vablege professor never finishes g lecture befors the bell dnpgs Lo vnd 1he perod, and
Always fimiehes his lectures within one 1mimte alier the el rings, Let X - fhe fime which
clapses between the betl and the cnd of the lecture. Suppose that the pd f of X is

fixp=ta®, B=x =
- 0, oiherwise

2] Find the waloe of k
bl What i the produbilidy that the lectere cods widsn ¥ mioute of the bell ringing?

€] What is the profebility thet the loclure contimees beyend the ol for between 15 and

30 seconlsT
Jdb Wt 35 the probability e e dectore vominees B al least 490 scconds beyomst the
peli?

Suppuse thil the pFl of so1l sweoltes wsken from o cenain geomaphic repion s nomadly
distributed with mean pH G and smandasd deviation 41,10, 37 the pl of & randonly
gelected soil smple rom thiz ggon 13 detcnmined .

a1 What is the probabality thit the resulting pH is between 5.0 and .1 57
) Wl s the probability faat the resultiog pH exceeds 6607
¢] Wher is the probabilily thai the resulting pH is at mast 3.957

What 15 mampling dismbotion? Consuuct Tequency disnibution mble of sample mean in
pepulstion 2, 4, 0, 8, 10 with saagile size two. Also prove thal semple mun s ealbdased
eslimale of populdlon mesn,

WA o ime 3

[744]

151

{4}

[4]

(5]

14]



g

in

Dhefine Central Limil 1 hezorsny, &n aaitar f2r a larpe crediv cand comppemy, koews thit,
vn avemge, ke monthly badanee of any piven cusiomer is 3112, amd dhe dandad
deviation is 356, If the anditor andits 50 ;endomly aieotsd acconshs, what b5 e
preshabilicy thin dhe seeesle average moothly balznee is (o} hefow 100 (b botwoen 5200

end $1347 :

An aticle in the Tappi feomal {March, 1986) presented data on grevn liguor Mgk
concestration (in mrams per liter) and paper machine production (in toes per day) Fhe
dusta dresd ITem u granh) are shown as {ollows:

Ly 40 77 42|49 . 48 4 % ;. A6
Cx ;825 | %30 | %90 | gus | ww0 | 910 1 918
_y el s | oEy | 3R
f_x_* ga | 9e0 [ ymig @ 1osn | 103e | 1oso |

uy ki oo simmla linear regression model with y = prean liguor NasS coacentration and
x - production, '
B} 1nd the fitted salue of ¥ coarresponding to x = 91 wes.
R

The fotlowing show 'he improverent [gan n reading speed) of cighl siudents in o fpwed-
reading propram, and the number of weeks they have been in propgmn,

Mo, of weeks |3 5 I ! 6 e T3 14
Spredpain | we oypg foaw | 193 | ted-t 2§73 | 109 |
(word‘minute) SRR A DS el B B

Cslimate the parameters of a simple linear regeession nopdel with Moo of weelks as
tdepensdant wariable.

L Define the corredation coefficient and mention ite important peopertics. What docs Ui

cocfficiont of dotermination measure?

. Describe the procedure of the test of significance of two means for smatt sample.

. As part of e investigation of the collspse of ke reof of a building, a testing laboratory 1=

given afl fhe available bolls bt conmected Ge steel stracture at three diEoot posinions
on the roof, The {erces reguired e shear vach of these bolis {eoded values) aw: as follows

Positiva i ;_ 90 | %2 [ 70 3 98 [ 43 21 -
Position2 | 105 89 53 16 9 45 ko |
Position 3_____#3 i T T - -

Perform an Analysis of Vananoee to test at the (003 leve] of siprnifieanee whether the
difterences amonyg the sample means 21 the fhrec pesitions are significant,

. iXefing point eatimnta, Write down the preperties of goud estimalur with examples,

I 49 dnsses of a cein, 24 -heatls were obtaned, Find 5% and 999 confidence [imit for

proportion of heads.

. The 1olfowing tzhle shows the wmber of heurs 43 hospilal puients slepe following the

sdministration of a certain anesghetc.

a

| T 0T8T 4738738 |3 i
TR EENE 1 T (13| & !
00 O 0 A 1 00 D I -
Bl i3] T 177314 5____:3__4-
i3 | (Flw [ a7 177 1]]%"

a} Find sample mcan, semple vananes aind sanple standard deviation.

by} Compuode 8 value thal measunes the amouet of vadability relative to the value of mean,

T

|2+4]

fe]

14]
[4]

6]
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i,

Subjecr: - Probabiliiy und Slatsues eSi/582)

Camdiglsis mre regquined e gave their arswersin Uwed oven woads 08 €1 65 preglicahle,
Atfempl A griesiive,

The fimeres i the mergin adoore Fuff Adaeks,

Sepcestury fpdles gre amtacfied fievgwith,

Assume suitahle data i necesyary

What are the chiel measures of Central tendency? Also describe the lechnigues to measare
the congisiency,

Five colms ane Wsmed 320 lopes 10 cone e enfiased congtroet the pealabildy
distdbation table of fhe resuii. Aleo Bod amcan ond varismes ol the piven prodfubizily
distriburicn,

Ereline Hinomial proaubilily distadbution with ity tmportan characterizies,

[l hes been elaimed that 60 of all solac-best insailations the sidily bl will be
recdoced by ar lenst one-thind, Accardicply whal are the probabiliGes thal the ety bl
Witk e reduced by an lewst one thind o ad Gar of G fnslallaions () at least for of five
instalialion:? :

Define coniimaons randam vacable und prezabiluy Gousiy funetinn, The probabiiiy
4
. A . - . A U TR T ¢ A
Cengily netion of 3 nmdom waviphle iz L A o BImd owenn sl

- 4l alhorwise
vitgane 0f the variibde

The lime {or a saper plue Leoses can be lreated s g randem variable hadng o nermai
distribuliog with mean 30 sevonds, Find it standand devration 15 e prasabilng is 020
Lhal 0wt kuke e valoe greates an 3492 secoods.

Ox
Tles elasly eomsarmplico o water inoa cerdane place Tellow o geani-disbidctaon waly
paraineters oot D andd o 301 e datly capacity of tius eaty s 2 wahon gallon of aaray,
whal Ls the probability that oo aes given duy the weter supply 15 madeguate?
Nedrpe samphing dismizalion. Write the ddbyencs hotween populaton and sarepie, A
avpnlation comatals o 2070 D10 15 Ceasider all possible senples oF size tace which can he
v withoul replucement lram this popuiation. ¥ind populalion maan aad popalation
shureclared devealion
Skl oentral immdn Weorezos U0 D wallen can ol painl covers om the averags 20300 gL
wilh a eranciaad devianon of 0% 59 00w b2 the seefabilite thiat the penpls ooenn srea

covered T g seenpris o 19 of Viese Voo cans b aizsw one e 5 0 on 520 447

Mo Peorsenian’s correistim coetficmm, Weate deawr oo oitffarsoes betwesn
correlation aad vepraasion coef et

| 4]
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[, e sulleadne gee she measnemuns Gf the aip celouine and cvaporadin coelial of
Faratiee Sl doeplztaan aninpelae cocine, - :

-

i veinlity Srsea (0GB T el TR T A TTER | Sed [500 ey ot

X% A n i T T : . —a ! - s .\
Foiuy SRS e P s TR age | etk s

—————— e

iy i ; ) : ) : i ' : i

Fir the strmght line by omethad o Toast souare aaed Dind she valee o7 svaperalion
cocicieul whon o veloeity is 200 emdsce. .
: 3. Wi sown the aeps Lo teating Ly potbustz o diference belween o popalagon tieans

; [ the larpe sample sl .

I A cminetion was siven o 30 wsadzma at eallege A wmd G stodzn: & collepe T AL A
et prmdie s 75 with stansdand deviatien o0 % AL mcan prisde weas 73w s oaandard

deviagion: o T Is there sipnifican diforerce bebween e peclonsmee of snadams af A

el Uaessee at 13, given thas «o = (1057

{8

sickenye are fsf on three flerenss dnets, Eaxch precp
pains durng i eoecy ml porind gl i dte as

Thxee rendoreTy goicelod preups oF ¢l
conEiate o five chickeas. Thieir

Ialisas:

=

Dielll j 6 |3

Test L hyprolaesis hat mes goins of wergll dae jo the e diers are equzl.

Woerie e prepemies of pood esinualess with 2sammles.

. I randur sinple o 4080 weluslal socsdents, 12 was Joos Jiag 257 werg dee 1o at least
pactindly 10 unsato working conditicas. Cansoaet 9% and 5% conlidenes imuervals Fer
P comesponding: o properiien.

13 Ad aiele o conoputer ard industial sogineerieg deseczbes the oone-failore dala {in
hemes] for jut enpnes, Beare of the Bata elaervad are prasented nolos.

.

_Enping - Tailure Tioe | Luping -_{"ﬁjJLl.ﬁ:.T.iJnk’" |
P 1541 13 E
2 ST B T TR

S B G 13 77 !

P4 TR T i
s : R T

BRI S W o it et

Lo 19 L

R R T i

R 179 :

I T B T B R T

1 187, 1 Z3 0 i6s ’

13 197 2: Ciss

U T S  | 2

a1 Finel samenle moan, saogpe waiioees and semple stncand dovialeon
Bl Limesloader rime iveemnd s il agedd CAITIPAY i) '_|lu_':_ﬁi,n_
el Anabyae Hoeresel Cadand fhe Draw vor corclasion.
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Candidates ure ru[uir{'d n give, ﬂlei| answers in their own words as for as |:-mctic::1hlc

ﬂffe'.s.mn tiubiey are n'rmf(_‘!rm' .erz'm!.f:
The figurcs i the margin imdleate Full Marks.
Asgrenre sulradle davq i vecossury

Group A

a) Wrile the differances between diagram and praph, Write the wupartaices of
diggrammalic prasentation af data

b} Folicwing is the disteibetion of monthly wages of coployees of lwe faclones, Which
factory pays more money 1o the smplovess and in which faciory the monthly wagcs i
meie gonsisent?

Weges 200- | 400- { 600 | Bo0- [ TJ0POT | 1206 1 ido0.
{Rs.) 400 | oean [ 800 1040 1200 1400 1600
Tactory A 4 2 11 6 5. 3 3
l Factury B 7 a2z | 9 4 4 3 I

#) Drdine the terms:({ {) Exhaustive event (i) Favorable ovent (i) Mulnally sxelutive
evelts {iv)y Egoally likely cvents and () Independent events

b I'wo third of the stodents in a class are boys and rest are girls. Tt is kogwen that the
probability of a girl getting first division magky is 0.2% and that of boy getting first
divisinon mark is 0.28_ Find the @ nl*.-ﬂnhry thata smdelit clioscn of randon: will get
first division mark. ? .

a} DHffcrentiate betvween diserabe random variable and continuows random varkable |

- wirth examplres. _
b} 1o a gamabling, 8 man s paid By & #f he gols all heads or all tails when three ¢oins are
tossed and he pays cul Bs3 il citber onc or two ol head shows, what is his expested
gain?

a7y What are 1l 'dii'ﬁ:zc.'mﬂc\s and simailaritics betwern kinomial | dismribotion and
rrizgrative binomial diswiaion?

by Assuming the probebility of a male bircth is ¥4, find i Bosw may nf [Z:14] fmmlms
with4 children each wonld you cxpeet to have * :

1 at least one boy

{8 at least ome bay and one girl

[a].

151

(8]

15
16

[6}

(5]
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:-!I

B -

a) Define noremal distrilintion? Also siate is i'm.pc-rfﬂllt_i?rcpcﬂilfj. ] E {r]

b}.TJ::Iﬁ breakdown volizee X of 8 raudomly chosen dicde of & par_ﬁn:uia:l' type i koown i3]
to b marmally distriboded witk 3o — A0 wnlis and o = 1.2 volis
(i) What is the: probability 1lust the Treak down vollage will be betwecn 3% and 42

violis
(i) What is the probability thar the break down velage will be between 49 and 43

volts

a) Drefine joint prababitity mess lunetion and margina | prohabilin mess funclion. '_ 16]

b} The Joind probability distribotion of the nombes X of car aud the mumber ¥ of bises

per stgnal cycle of a proposed Teft tuen lanc in displayed in the accompanying joinl (3]
probability tahle:
o A
pay) |0 ; 2
n 0025 1.015 0.01
1] 00s | 063 | upz
[z [ o125 | oors | 005
*137 oas 005 | 006
4 |7 o1 | ooas [ T0047
s [ 0o ooz | 0w
(iY What is ithe probability that there is exactly one car and exacily one bus Juring a
lc?
(i) ‘.c}‘-;at is (he probability that there {s st most one car z2od al most one bus during a
crele?

{iif) What is the probalilify that thers iz exactly one car durier, a cyvcle?

Crroupn B
a) What ace the estimator 2nd estimates? Describe the critevia for a pond estimator. [¢]
1) A qualify confrol manager needs to estinate the average bours of life of 1light bulbs.
The populaton standard deviation s knowa to be 100 hours. A random sampie of &4 [&]

Light bulbs indicatcd a sample average life of 350 honrs. Setup 25% and 5934
confidense inberval of true averape Lifc of bulbs,

a) Deseribe (e 1ypes of ermor thal arises in testing of hypothesis. Describe the test fa)

" procedure of 1est of sigmificance of mear for large szmpla,

B) The sample avesipe tumsimined compressive strength for 45 specimens of  [6]
particulse tvpe of bricks was eamputed @ be 3107 psi and sample standard deviation

was 183 psi. The distibution of unrestrained compressive stremgth may be somewhat
sewed, Idoes the data stronply indicate thai the toé avernps wnrestrzined comprassive
strongth i loss than desizn value of 32007 Tost using 1446 fevel of significance.
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Candidates are required to give thair anzwers in their awn words as far as practicable.

¥
¥ e AN questions.
¥ The figires in Hhe margin indicae Fufl Aforks,
v Mecessory raliles are aifoched kerewith,
¥ damme sutteble deota i mecessary. )
I, What aie the reenls and demerits of positional averegs median? Caleulse mean, median and .
trcedes from the following data of rafofall. [&]
Rainfall {in mm) 230 Idi) d0-30 S0-60 670 i
Mo, of days i3 16 20 24 . i5
2. Defise schdition theorem of probability, In & growp of equal number of men and women, 2090 of : '
meen and 3% of wones are unemplioyed. If s persan selectad is random, . ] [g] ¢

a} What is the probabibity thiat the selected persom &s an emplioyed?
by What iz the pmbnl:lTrty that the salected persan is mon cmiplayed? .
3. Write down the differences between 2 binomial and & ntgative binormial d:mhunnn with an
example. _ [5]
4. Tn acertsin factory torning owt optics| lenses, thers 5 2 small chenoe, VSO0 for iy demd bo be
dofactive, The lenscs ame supplied in packets of 18 each. What is the probability that a pw:kcr witl

————— i T

comtain [51
g hodefective lens i} .nllm:;twndr.fwiv: 1¢ns¢s © o) el ol two defiective lenses

5. Define the nonnal disinbution, Give the condition for normal approximation of bnomial
Jistribustion. o [2+3]

&, The mean weight of products i5 65.22 prams with varience of 10.% grams. How many products in
a tageh of 1000 would you expect (4} i be aver 72 grams (h) between M and 72 grams (o) balow

&5 grams? . 53 |
_ o OR N :
A eollege professor never fevishes his lechme before the bell gs 0 end of the period, and atways
finishes his lechure within one minute after the beff rings. Let X be the tme that elapse berwoen
the bell and the end of the leedurs, and suppose tho probability density femetion of X i3 -
o e=xsi '
0 Otherwise

a) Find the vatue of k. . o I
b} What iz the probability that the lecture ends within 20 seconds of bell ring<? : g
&) What i3 the probability that the lecture continbe beyond the bell for between 30 10 d{i

7. Define sampling di_si‘.r'thminn of prosportion wilk tx,ampls. ' . [4] i
B State the central lifisit theoretn, Write two applications of it. 4]

o T |

9. Write dow the piroperties of cegression coefficient and cotrataiion coefficient. [5] &

10 The following data xives the cxpericnee of raachine operators in years and their performance as L

given Iy the number of good perts tomed out per 100 picces. [31 - -

Expedence(X) | 18| 12 | 18 a ] 3 1 1w ] 3 1 :
Petlormance (V) | 87 88 | & 58 [ 78 | s0 [ 78 83 :

i) Fit the regression equation of porformance ratings of experience and cstimats the pobable

performance if an aperator has 8 years expericnee.
b) Caleulate coeffictent of detarmination and intsrpret i

M e e e s e 1
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aR :

A sampis of 10 values of three varables Xy, X; and X were obteined as
EI;-IE} LK_I" Zl:l ] EX,=3 -
EX) =20 ¥, = XA =170
Dﬁ xz ]U EKJ X; 15 EX; X] =

Find:
1) Pzrial cormelation tn:twn:n 3. oand X5 ehmmatmg e eftect of X;.
b Multiple correlaion between X, X  and Xz assuming X, 23 dependent,

11 A company produces automobile tyres, the manager of the company want to calimate the limits in
which expecicd woad L of his tyres will probably Lie. A test sample of 64 yres was taken and a
test run showed the aversge trend it of SC000 miles. Find the 95% and $9% copfidence Hmits :
for popolaton rocen. Given fhat populalion standard deviation 3 3008 miles. (4]

12, The following date repressnts he units of production per day turaed out by three differemt brends
of machincs vsed Fry thee mechanists: [el
Muchites |~ Prodnefion
1 15 14 1 19 § 18
2 17 12 0 16
3 16 | 18 16 | 17

Using ANOWVA test whether the differences in performances of the three brands -:.tf'manhm are
significant. Uae & = 5%,

o ' oK .
The averipe hourly wage of sample of 150 workers in a plant *A* was Rs, 2.56 with g standard
deviation of Rs. (08 The average wage of o semple of 20¢ workers in plant 'B* was Rz, 2.57
with a standard deviation of Ks. 1.28. Can an applicant safely assume that-the ourly wages pabl
by plant ‘B* are higher than those paid by plant “A"? Usc a = 0.05.

13, Diefine gritical value and cnl:cal region. A sunofichwer chimed that at lease 93% of the ponps
supplied to the ARBC compery confirmed to specifications. However, the production mansses at
ABC company wasri't satisfied with the claim ol the manefacturer. Henee, to test the claim, the
mavaper examined a sample v 250 pumps supplied last month and found that 228 pomps as per
the specifications. Can you conclude that the production manager is right to dould on the :‘.lsm:u of

the manufachare? (2 ~ 0.01} 15
14. Deficte chi-square distribution. A sample of 500 workers of a Relory according To gl:mlur and
nature of work is follow: _ (3]
“Iif,ﬂ].ll'e ufwarl.:_ ] hdale Femele
Tethnica] 200 (1]
om-technical 50 30 _

Test at 5% t-:vsll of significance whuﬂmr there caist amy relationship l:ll:twbm gm:l:r and nanre of
wirk.

13. The heights of malo and fomate sudents are piven below, ) . 18]

S, of the person
Bedght bake Female
145-150 {0 3
156-155 s i
155-168 L C1s
_i60-165 17 12
65170 | H 4
1H175 10 ]
175-180 2 g
18{-185 2 B _

a} Calculate mrean height for male and female students.
by {aloulyte sampia standard deviskion and semple yanance for given data,
c) Which data for height {3 consistem?

Fkh
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oo Subject - Probability and Statistics SH559)
¥ Candidaies are required to give their answers in their own words as far as practieable,
v Awempt Al questions.
=" The figures in the margin indicare Full Marks.
v Necossary tabies are attached berewith.
v Assume suitable dara If necessary.
L
. A civil engineer tesied six samples of aach of three types of briek for uze in a pariicular
construction preject, The follewing daka are the compressive strength of bricks in psi.
Typel | 2900 | 3105 [ 2550 | 2859 | 3155 | 3132
Type it ! 2805 | 2985 | 3067 | 3204 | 3250 | 3119
- Type TN | 3207 | 2835 | 2836 | 3222 | 3121 | 3218 |
i) Calculate the average compressive strength and the standard deviation for sach iype. -
— i} Which type of brick is best and why? [2x3=6]

- ]
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. Bimie "Bayes” iheomm for conditions] probability, A vompany produess cenain fype of sophisticated

ftents by three machines. The respective daily production figures are: Machine A 300 uniks, Machine
B 450 units and Machine " 250 units, Past experience shows that the percentages of defactive in the
three machines are (01, 0.2 med 0.7 respectively for the machines 4, B and.C. An fem is drawn i
"mandom from a day’s production and i found 1o be defective, What s the probability thet it s not

produced by raachine € 7 [1+5]

3. Pefine hypergeometoe distoibution.  Wnite downt the Jifferepces between hypergeometnic and
binomial distribution.
[2+2]
4. Write any two conditions Iﬂ'uat a function is a probabilicy mass functon, 1§ of 18 rew buildings
in acity viokate the t}u1ldrﬁg code, what is the probelility that a building inspector, who
randomly selects 4 of the new buildings for inspection, will catch
a] none of Lhe buildings that violate the building code. £2H2-F2]
b} at least 2 of the new buildings that violale the buitding code.
R,
Define Paisson probabilty distnbution with the condition for poisson distibution
A loea! booth of Nepal Telecom receives on an average 2 calls per minoie. Find the probability
of (i) no phone call (i) exactly 4 ealls (i) at [=ast three calis.

5. Define standard normal distribuation with area propersy, (4]

L

6. The Yength of life af 600 dry batlery eells are normally distributed with mean 12 hours and standard
deviation 2.5 hours . Find the number of battery cells thal are expected to have lifiz () maore then 15
hours; U Between 10 and L4 howrs @) [ess than O hours, 1]

OR
i X has a probakility density function:
Akl =T For -L=x=]
_ims 1  OMherwise
Fmd (i) k () POOLS=<x<1) 171} Thee distribution limetion of randoin vaabie £



i le, parameter et statistic with cxaniples. a2+ 4
ﬁ?&ﬂlﬁp:ﬂﬂhfgh ofan clocti bull oray be ﬂiﬂuﬁd 2 random variable with mesn 1200
hourg and stundard deviation |50 hours, Using te Comead Limit Theowem, find e probability that the
sample mesn, of the Hifstime with  sample of size 36, s between 1100 hors srd 360 hows. (41

" X p )

From & popubation of ;}mmhtrs 1, 3, 3 draw glt possible simple randam samptes of siz: 3 withaut
taplacement. Obtain the sampling distibuthons of sarple medn and trom it calcutzte expectation of
Sampis e . il
9. Tho sineple cormedation coefficiont between Fertilizer (X 1), seeds {X2) and producdyity {23) ae
rp=0.69, 1,=0.54 and r=0.835. Caleulale the partie] correlation coefficient 13,5 and moitipls
worrefation B, ;.. ' ) 41

g0 22

10, Ten Steel wires of dinepeter (0.5 mm and leapth 2,.5m were gxended in a Iaboratory by applylng
verical forges of varying magrindes. Results are as fioll vws:

Force(kg) 1s |19 125 135 Jdz  [4% 53 (56 [e2 [&a

Inercasc nfength(mm) | 1.7 |21 |25 ;34 130 |49 154 |57 |66 |72
Drtermiing comelstion coefcient and eoctlicient of Getermination betweea fores 204 ine ease in

’} isdplbeard irerpret the cesult using cofficiem of doferminarion,

[&]
R
. Supparse 3 MadsTics profisaoe B inlerest=d in poedictipg, Tinal oxam sconc (Y ) From RAT
 [SATscoreX [ 440 [465 [282 [ 521 ]535 ;554 [ 572 1590|607

| Final Seore ¥ |40 |47 |43 |54 (&4 "5z |59 &R |44

{1 Dretermine e regression équalion for predicting scores aa the Gnal () frem E_-AT sedre ()
(i1 Froma 3AT scorc of 5060, predice the score on the {inal.

15, The following are the Lifetrhnes o Lhres types af fites in miles, . 18]
!:T_'l_[‘?_l__ Life rimes( (043 milcs
| k! )74 128 ____]1'.']'
] N PR R TN N F YR . -
H1 27 . _|2B4 [2%6 §35 ; S

Canstret ANOWVA table and test for equetity of the rmeanlife Gimes. )

o . oR . i
Twﬂeﬁ"ﬂ critical value and st stulistic value, A moped manufaciurer hypothesizad that the fhean miids -
- per galion for its moped is 115.2. it pakes the samples of 49 moped and e the sample mean i be - -7 77 400
117.4 per galton. If the population standard deviation is known (0 8.4, test the hypothesis that the e 5w

mieAn miles per pallon is significantly mroater than 1£3.2 wsing 003 significance level, B

12, Daoscribe the procadurs of test af significance hetween two population proportions. R P
13, The distribation of number of error page was iiven below as. ' 8} S e
No, ol eror t r 2 1[4 [ __5 S
‘Ma. of papes 27 138 75 T 4 |1

Using Chi-square test of goodness of fit, verify whether the distribution of sror Follow 3 poisson
distrabutigr )

14, In & fectary, 2% steel rods were Fount defeative in a ol of 2000 and in anather factory,2.3% steel
rods were found defective in a lot of 30Krrads, 1o you find that the rods in the seeond Tactocy arc
significantly infetior compared to the rads in the first Saceory? (Llse 0=1%) R




4

15. An article in computer and industrial engineesisi déscribes the fime-to-Taiinie data (in hours]) for

j®t cngines, Soune of the data observed are presentsd balow: [3+3+2]
“{ Engine - 'k Frilore Time | Engine T Failure tme
TR 13 213
P T m
13 15 197
iy 4 - | 200
LS .. |17 7 [e262-
" LE T [25
| ass
+ 20 L
lar o
21 | 232 ..
; ISR Y T3
cfad T ]2y

o

T K 2 ) -:._ .
2} - Fitd sgpld

by 'Eiﬁluﬁc:'t'i'jé':bnﬁ%t 5ix data and compute {&) again.

&) Aralyze the resubts {2} and {b}. Deaw your conclusion.

LELJ

can -S;_:E.I'!t‘pFl::h‘-'aﬁEm;é and samiple standard deviation.



b}y Cnoan average 1 1 house | m 1000 in a certain distict ras a fire during a year. if Li“*“re AT

diffct‘"nce that it has with binom ial dispribution,

ECICI{} houses 15 that disiric L indicats the pxuha'h ity that:

i ]:.-mmly > houses will have » fire during L yoar.
1) Me houses will havea fite L]mmu the yaar.
ASTy & ieast ane house whll havs o firs © Uricgs e year

1¥) At the mas: 3 Zouses will have a firs ﬂur,ng e year.
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INSTEIUTE QF ENGINEERING i Level. {GE | FullMarks ! RO
Examination Control Division | Programme | BCE, RME ] | Pass Marks | 32
: 2068 Jestha - E__-‘;'-Eﬂr,"Pdrt l_]_]_lf"];_[' “_-_ _!_'_I'irne | 3 hre
L _______Sifhjgﬂf 'PTDb&bﬂlt}- and Statistics o
2 :t]:l[l‘d’ltE-'E are requirad to give their answars in \reir own words as far as prucricebla.
v fjra'gm;i'a?!} F?FEFI questions sefeciing Fourfrom Group A and Three from Group' B,
v -The figures in tha margin indicate Full Marks. '
Vv Negcessary-tabley are attached hes wpeitlr,
~ Assume suitable data if necessar,.
. Craup A
[(6+5)xd]
1 a) What do vou mean by measures of conlzal tendency? Describe brielly the :equlmtes of
-4 good measurz of céntral tendency. .
© ) Twao attoratic ﬁl}mn machines A and B are usad to fill lea in 500gms cericas. A
random sample of 100 carlons on each machine showed the following: -
Tealoments: | 4o ang | s00.495 | 495-500 | 500-505 | 505-510 | 510-515
{] ] ﬂm&-) . -
~ :
No. of {affm 12 1% 20 22, | 24 4 |
Cartons . - . —
lled by | MR gy s 24 20 18 13
Find:
i) Which machine is better?
-11) Which machine hasg a consiztent performance?
2. a) Define the folfowing lerms with a sujtable Exarmple:
1} Mutually exclusive events
it} Indeperdent events
111} Exhaustive cases
B} Suppose that in 2 parlicular city, airport A hemdles 50%. of ali zurhnr., traffic ¢; and
airports B and € handle 30% and 20% ruspectively, The detection rates For &
Pasyenyer for carrying weapons at thi three aimorts are 0.9, £.5 and 0.4 respectively.
If a passenger a1 any one of the airports iz selected at random, what 15 the probability
that he or she carvying a weapon? If he or she i3 found carrying a weepon ghrough the
boarding gate, what is the probability that passenger 15 using airport A7
3. a) InfTereniiate diserets and centimuous random varizbles with suitabls examples.
b) A box contging § good hulbs ard § defective bulbis. Three bibis ars dyawn-at random.
I Tind e probebilily distibution of the nuember of defective buhs drawn. Also
caiculete mean and vaiance of the distribution. '—'f'.-‘ﬂ _
-4, w) Define nsgative binomial disnibution. Tlmough a suitghle cxampld, indicate the

Limt e



L

) Taefing noreal digsribution. Slntethearea properties of a pormeal some

w1 L0 candidatzs appeared 1noa lusl The average wmn: I 11:: a1 19 end Slandand
dovoeton s 2.5 Assuming the cormalizy of the disiriatien, I'm
iy Tng probalbility that ac: Tandidule galected at random will qcorL above Lo

iy Flow muny cas ]thl:':u e wnurs helween P2 amd 137
11) How mhany scors below &7

3} DDefine juint probability mass fenedon and marginal prebability denay funetizn, Give

pwi examnoles inwhich ke cazs of joint distribelion arise.

b} If lwo candom variables X oand Y have the jéint density

— - | |

%E{x +¥) T Oe<x<l O=y<l

clsewhere,
TFind:

1) Marznal density function for X
iy Marginal cumulative distribution function for Y.

Group B

T [(6+6)x3]
. a) Explam the cnncupt of pomt E:at1rr]aLmu :mcl imterral estimation.

b)) A random sample of 900 mernbers has mean 3.4cm and standard dawdtmn 26lem T

lbe population is notmal, find 95% and 98% confidence limits for papulatmn medn.

. .a} -Explain with illustrations, the tvpes of error that ariss in testing hypothesis.

b} Inm @ random sample of 400 men, it is tound thet 200 men consume brand “X* of &
commedity. On the other hand. in & randern sample of 500 women, it 18 found. that
325 comsame the same commeodity, Test the hypothesiz thil-the data shows a
sipnificant. difference between men and women so far as the propurimn of the
cormmadity consunier is cancemed, [Uss ‘r% level of significance].

rnnderlying t-test.

) Diffirantia‘e between z-test and i-test of hypothesis. Also state the candltmns

b} The following table gives the aptltude test scores and pmduuuwt}r lFu:LuE& of 19 -

b} The reans af two random samp;le;s of size ¢ and 7 arc 196.42 and 198.82 respectively,

I'he sum of squares of the deviaticns [Tom the mean ars 26 94 and 18.73 respectively.

Can the samples be considered 1o have draswn from Lhe same ncn::nﬂl population’? Test
. the h}patﬂasm at 5% level of slg*nf ICHTICE.

10, a) Define. correletion between two variables. Adso e}{piain the sig__niﬁca.ucr:: of the study

of corzetation in statistcal analyzis?

WOIkE:TS selected at randoimn:

-t

.......... | g8 f&;z' 65§ [ 72 ] 48 | 53 |55‘|
| Prode tmt:r' Tndex (Y} L 6B ;60 62 | B0 {45 | 40 1 52 ﬁz 60 | Bl

Finid the resression equatmn of ¥ on X and estimaie the pmductmty index oI -8
worker whosg lh-bl grore is 92

it |

ok

N

s
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¥ Candidates are required to give their answers in their own words as far as practicable.
¥ Aditempt Al questiony,

v Thé figures in the margin indicate Full Marks.

v Necessary tables are gtiached herewith,

¥ Assume suitable dita [f necessory.

. Describe the methods of construetion of pie disgram. Compute the coeflicient of variation
from the data given below. .
X 10 |10 [ 12 113 | 14
[ Frequency | 3 | 12118121 3
Okt

Write the importance and apblication of statistics in the field of enginecring. Following
are duration in minutes that a petson had to wait for a bus go to work on 15 waorking days:

10,1,13,9. 5,9, 2, 10.3.8, 6, [7 2 10and 15,
Find the mean and variance.

2. Defioe mutually exclusive and independent events. A manufacturing firm produces steel
pipes in three plants with dally production voluwmes of 360, 1000 and 2000 units

respectively. According to past cxperience, it i3 known thas the [raction of defective

owiput produced by the three plants are respectively $.005, 00008, 0.010. Tf a pipe is
selected from & day’s total production and found to be defEane blnd oul the pmbahlhtv
that the pipe might have come from plant 11

' Define Binomial distribution. Write the condition [or Binomial distribulion.

Lak

4. Suppose that we arecinvestigating the safety of a danperous intersection of a road. Past
polive teconds Indicale a mean of § accidents por month at his inkersection. Suppose the
pumber of aceidents is distibuted according to & Poisson distobution. Calculate the
probability m any moath of exsctly § and between 2 to 4 acridents.

3. Define Contimuous Probability distibution functiom. Write down the properties of
continuons probability distibution function. -

The proportion of people who respond 1o & certain mail-order mhcjmtmn is a comtinuons

random variable X has the probability density function.
) M Jox <l
fix)= 5
0 glsewhers

a) Showthat P(0=x<1)=1
&) Find the probability that moTe that 1/4 but fewer than 1/2 of the people gontacted wuli
respond o this type of goliciation.

5

[3+3]

- [3+3

[2r3]

5]

[2+3]
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INS1TUTEOF ENGIVEERING © [Tewel | [BE |~ |[FwUMarks [80
E.’idﬂlll‘l"lﬂﬂﬁ’Cﬂlﬁl’ﬂrnﬂ‘ﬁlﬂn It ]’r:}gramme- EF-I_F"I"B‘-.J.E | Pass Marks | 37 '
2068 Bhadrs M 3 fPart i [Time Ui
- Subjeci: - F’mbahht;,r and Stafisies L 0 .
S Eandmaxz.s avz Toquited to ' give thair ans®ers in their oam w-;rds a3 f’u’ as prau:tn: big,
v Attempd AN guestions, C. .
¥ The figures in the Wargin e Pl Marks™ 0 e S
¥ Necessary tables are m’i’ucfwd hevewith,
v Ar.mm-? st b;a: data- i necarsary,
1. An erginesr tested ming samp g5 af each of three d&&-:l,_—:,l‘.ls of a -:'rl&.n for DEF‘Jan B new
elevtrical winch. The following dala are the numEer of howrs it téok for each bearing to
tail when the wineh moter was un contizucusly at magimnm outpud, ‘m.h a load an the’
- winch equivalent |, © times the jntended capacily. | 12x3]
T Allslta[s3 |17 ]2 3021 45
B 18 | 27 34—. '3!.4 2| 19 34| 17 ;043
C Ly 20 [ 17 23 [ 32 121 [ 18 31 | 28 [ 19
i) Caleulate the mean and the median for sach group
iy Caleutate the standaed deviztion for cach group
iii) Which dv::ﬂxgn 1s best and why?
2. Define I]'.ll.lT.Ildll}- m:chlswe and independenl sveals wih cxamples. A manulai.mnng .ﬁnn
prodaces steel pipes in three plants with daily producton vehunes of 500, 1000 ard 2000
unlts respeclively. According to past expericnes, 1l s koow that the fracBon of defscive -
ouwtput produced by the thies planis are respectively 0.005, WOUE, 0010, IF a-pipe is
selecind from a day’e tatal produstien and found #0 be defective, find mut th., p‘n:rbablllly
that she pipe might have corpe from plaat 11 and U1 (6]
3. Tefine Poisson probability distribation with the condidon for Peissen distributic. A
shipment of 20 digital veice rocovders contains 3 thas are defective, 1f 19 of them'are
randomly chosen for inspection, v.rha_t_is the probability (nat 2.of the |0 witl be delectave?  [4:6]
T : . OR . :
Which prnhablht}r dmh'ihut:crn 1= most likely the appmpnate cue - 1o nse fuI following
variables: Emnmml, Poisson?
a), The surnber of muto passing trow a tlbooth,
b} The number of defective tadios in a lot of 100.
¢} A box contains ¥ good bulbs and 4 defective hulbs, 3 bulbs are :Lawn at randam. Let
X be the random variable deviting the number of deflsctive bulbs drawh, Find thﬂ
) probahility distribetion of X. What arc (he mean apd vananeo of 17
4. Write down the [our | impunant properties of narmal dishibation. o ) ' (4]
. . : F)
oR )
Define ganima-di siributicn. Wrils ils Lwo apph::aimns _
5. £X a3 3 P-t"ababﬂlf}’ l:llmmt}’ function: R B (6]

i) =ke™  fry K =0

0, . ftheredse . ..

R ..

. Tre boming time of an cxpenwlen ta] rocket 1= a random veoabls having 2 nomoal

ﬂlﬂh'lhl tiem with mean $,76 ‘se¢”aad standard deviation .04 se6, What is (he prebability
that fiis lidd. of Tocket will b {11 lpss then 4 &85 sed {u} tores than 4.8 sec

_ (1157 Betweez .7 to 4, E sco



Ly . | i
. . ‘W’"ml fl-:\ yrad srreart by The sammpliog l;llj"-d';,_l,:?'I]TJ,\_.'u.'l of ';211:]:&1& r"’IEF_"'J e )
-

- SR Apop J.E.IJJI" mnmsls wlx 7, 115 Condies r all possl *\lr: EH rples of size v wnu,}. zzn
Ee dzawi xm.h_uu. ru_:r],u::mr,l. lrorma s papelacn, Fiad: ' fexd

. 4] Pupu]aﬁnn MrEsEn awrl';m,r_*.ularfnn standard deniation. : o -
by Bzan of samwpling disicbution of mesn,. : : _ |
oy LSlandard crrer of sampling distribation of nicar. :

Ten steel wire: of diamater 05mm and ongth 250 wers extended o a laborzrory by r=
. a‘nplvmg vettieal-fornes ol varving maﬂ"lj,'l.'lffe.‘{ T amalts are gy liows: ' 5

_ =1
" Tomee (ko) T 38, 47 | 48 [ 337 56 [ 62 lﬁ_': oo
- e e e == lOrTezEs In Jensthmen) [ 17 | Bl 2 5 At | "“5*'1,-‘#‘“9 ["5a 55} 66772 | T
a3 Bstimate the Tarametars of 2 -:.in]p]a Tiriar gepression model with foree as the !
explanatory variabie, _ . ' -
a) Yiod 95% copficones limits for 1k slope of line. : . v
' OR _ ,

The following concentration ol pollotants wers recesded ot eight stations of lhe = I

CT © rromitering system for pobintion coniro] Jocated in the downtown woed ol Milag, Dely. |
NOx(pgfmy | 150|130 | ils | 120 1 i35 [ 142 [ 60 | 116 |

COmgnr) | 29 | 44 |36 [ at 33 | 5714z 73 ~

Determine comelation cosfficient aud cociticisnl of Ell?‘t"ﬂ'l‘ﬂl‘lﬂtlml hemwasn T.hl;‘. podl Jt&nt‘i :

.. .. andinierwet the result wsing coefficient of ctetenmnahuﬂ Lo - :

5. Distngwish between correlation and regression. Writs down the ihpoytant pmper‘"m Df "
J:Errrf:lailun cocflicient aml regression cocffizients, =1

14, D_1scas:-. en type I smmor and type 1T eror of test of hypothesis, The mean of two large. =,

sarnples of size 1000 and 2000 are 67,5 and 68 ragpectively. Test the equality of means of o

twe populaion mesn with siandard doviation 2.5 at 0.01 level of significance. o)

11. The outpui of three varictice of wheat each prown on 4 plots of land iz given below. =~ !

Andlyze the data and setup an ANOWVA wabls, State if the vadety diffurences are i

Slgmf'cam: at o =105 level. ) - o (8] |

j i - |_Varietizs &f wheat -Yiild tones! hache X ' R P i
o T LA e T3 [ b s .
DL : B _ 3 3 B I A I

) - 12, Whrite divwn the steps for tt:stiﬁg'h}']:ﬁthq:sis ofpopulation for the lares sample siee, - 14,
; 12, A random sample of 700 units from a Largs cuub:g:mmﬁ ghowed that 200 warc ddmug::d' - I
Find $5% and %9% <confidence linits for the proporlicn of damaﬂrtli unit in the 1 '.!
. eongiphment) - : (51
4. The following messurements were taken of the hurizommal Yeps * and vertical legs v ol - |
numereus welding jomnts for stecl buibdings. The mein objeclive was to make the legs T
equa! w omm. A part of the resulis iz Heted below in I"J.lﬂ.lﬂlEtE“"b : [2icd| |
x= [ 55 | 50 | 56 ] 60 [ 7.0 | 52 | 55 | 53 | 64 ﬁ.ﬁj "
25 1 o | 55 177 '35 |60 " 56 |30 55 [ 85 |
o I 601 &5 | 55 | 5% . 55 | 55 |-65 | 65 | T0 ] 55 - !
CyE 68 @5 | 85 | 7.5 0.4 i | 50 80 | 67 |78 | —|
NN B 5.5 | B4 8.0 6.3. &0 G| 60 | 35
|65 | 60 7 60 [ 60 | 50 | 63 | 65 | .60 | 60 | 63

Find: (i) ZX, T%°, mean of leg X (i) o F‘Y mizan ol log Y (&) oy,

mca he-:' Y {w}'iﬁfhm]" ]sg 1 Gangks

e:u*”

. ‘.‘*a. ceoea

m Gn. forbeg X



Ry TRIBZIN AN UNVEREETY Exum.  _ Wegwlar/Back
NETTVIITL OF ENGIERR NG Level "BE o FullMarks js0
"Examination Conireol th-zmn _Prawramma 'BCE, HMLE | Pass Marks [ 32 N
2067 Mangsir Yeur [ Parl . [1/Th | Lime |3 hms

"i’uhjﬁ‘t - l"'mbabﬂ ity and S“ llktlm __

Cendidales are required 16 mive thell arswess i the’r oan words as far as practicable,
Aftempr qry Yeven guestions selscling Four from Groug A and Threc-‘_,l"mrr Group B
Thae fzures in the morgn indicate Eulf Marks.

Necessiary chards are aftacfed herewith,

R L

1. a

bl -

_/

Awyume suiinsle data i necessary.

Group A

Crscuss 128 baporiance and limitation of staLm tical chart, Writs the procedurs of
cengtruction ox ple charl, -

“The fDuCN.-lﬂg are "he anual aximum flows inmbs in the Lu]ura:]n over at black
canyap for the 11 year pariod from 1990 1w 2000 -

1980 1130 3120 2120 1700 2550 500 3260 3960 2270 1700

1y Compute mean maximum flow of the 11 years
i) Comptate the wanahnn of flewd -

Z. f’Et&tﬂ Bava 5 theorem a_ud wiite the suitable exam: ]E
Hy

"

4 R
I_‘_JJ.,
50l

) Ehrders fur d COTpuier ate susenanzed by the optionsl featnres rhat ars raqu#stﬁff s

follows:
Eropuriion ol unders
y optional features 0.3
zme optional foature 0.5
mmors e e opticnat Falure 02

iy What 1s Ty probability that dn order raquests at least ons optional feature?
1) What is the probability fhat an ordser does not request more Lhan one optional
feature?

.- Dislirgruish Detwesn probab? 11tj, mass function and probakbility d(.‘,l'l,bli}f fidfolion with

arle exanple each.

It computing woels, [ sl gol on a bus near my houss and then wansber to seconc
bus, If the wailing Eme (in mirnse) ar each bus stop faz wnifonn dismbulion A = ©
and B =5 Then it can be shown that oy total waiting lims Y [as Pldbdblhl}" dersity
frciiog.

[y = {125y ford < v =35

=(2/5) = (1251 ¥ for § < < 10
11 Whal iz tbe orobabitily that waiting ime i 8l most tres mintes?
i) Wit 1s the probability that 1cial waiticg Sime is at most 8 minutes?

- Taefine the Faisson disidbudon wita saiible example. Discuss the limiling cass of

Poizscn digiobution as Binomial distibution:

Sunpose that we sre nvestigaiing the szfely of 2 dangerous irtarsecdon. Past police
records indicste 2 wean of 5 accidents per mondh ot Lhis irtersaction. Supaose the
vumher o arcidents i3 digitibuled sccording to a Poizson disirbuardon. Calerlate ke
probability 171 any mosh of cractly (1) Zero () More then 1 (ED P2 =2 £3),

Explzin the area peoperty of nonmal discicubion and give the conditiaos for Binomiei
distribuilon #eads 1o noamal distributior.

1]

(el

51

1]

(5]

f0]
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A) -

[EX

L}

An induste:ai engineer has found that the standagd hoossaald light bulbs pooduged by

4 e memufectiest nave & ussful life that is rovmally disinbutled wi th a mean af

223 hours and a vasience e 4016

v %har iz the procabilily thst & mndomiy sclzoied belk Gom this poduction peocess
will 1ave & nsetul lde in =xocss of 300 fHouzs? .

4% Wha! i3 the probubilily that a randoenty selected balh from Bz produstion process

~owiill have 2 uselcl lifc between 190 and 270 kovra?

3.0 What I3 the proBabilivy that a sapeorly select2d bl frorm this pmductmn PIuCess
will have z usemul lifa of oot sxoecdnyg 260 hour:" -

Lrefire joinl marginzl probe r\1|1"~r mass melion and jeint marginal prokability deasiy

functicn for ravdem vainasles X aad Y.

If carg rancom vaziabies Xound Y have the jomt density
fla,pl—iZ—ve-u vENgl Ouyal

] atheperse

Find the

i) marzinal protabilivy densivy function for X,
v;/ mear 2{A YY) foy X and Y

Ceoup B

Wiltal ure lhe coeda fu:ur h«, best estimatei? Find the maximum helibocd esrmarl:ur
foor the fimetinn fx) -

The hreaking soengih of ware vsod momeauibclunny doapesy ooareczl s raquired ui»
a2 al lenst LG psi. Pesl ceperenceo has indicatzd that rroskeng srenath s pormaly
diziribuoled snd “har o — 2 psic 2 sandor sample of rine specimens 15 bosioid, dne e
svrregs broaxing atrength s fownd fo be 98 pul, Fluc a 933 two-sided cen=dores
interval for the true mean bresk'ne sireagb snd inkor e resqll

Explain the foliawing -2rms 1 ceanectioon wila lesting of hyvpethess:
11 null hypahesis Y oalernae lepnth-*-iib, L1} arinca: region

M omample of heishoa of B, 400 Faglishmen has a _I:Ilt:in ol 67,85 inches and standuni
deviaticn 9f 2,56 inuhss, while sampie heighls of 1500 Ausibsns hss a mean of 68.35
inches s standand doviation of 2.52 inches. Do the dats indicere thw Austrians are
20 ar aversze teller than Enolishimen? T2st the \-FIOEIES. sat *% level of signihiczace.

Degeribe brietly the procedure of i-rest for the diflereee ol me:ms

A sluedy snows thes 12 wozleers using Desion A heve a ooan aEs&ml}i}' dme ol 3070
RECOMEF wiTh slimiare daviation af 2 szeoarcs and that 17 wavkers weing Desogn 23
taee mesn and stpaderd dwvialion of 537 and |2 scconds resozsuvesy, Test whemner
ALIFina T fir ez Aas less than het for Despn Boar 3% Jovel of sigriticezce

23 AVTaL s L1z linear regrssson analyns? Wols the m:r".h SOT 07 toZessinr anaivals in

~ eziasecing Gele, s SENTTINE ol losis with ene st e example

Ao oarnele nothe Jowmal of Ervicoreesse Uncneenas (v V13, Moo 50 288D,
o0, ECE ST repoited thie rasubs of o seudy o
la surfaz: stearys morendal Wlweds Qzizad ULe fobewing Zzez omrz chliorde
coilzinteet o oy Oin o millarems o2 ite) and roadwas sisa L the warmsaed xo(in

Fcarrenes v sl asn e lorids

X 24 f.5 |

il

C1n
C

o i
5 I !
1 1

4 0

Y Am | omas

inad e eame enor voelibcienl and vosilicient of qotonnimaicn of givea data and
AT VET Sy zaon '

R

[5]
1:)

L8]

)
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Subject: - T12 shility ard 3ratslics

< Candulales AT pequited 10 uine {hisir angwers 1 thoir owT woTds u3 Fav as pracilcanie.
S Aempl @ denelt grias iy selecring Koy from Groug 4 and Thres from Qraif £
¢ The figurzs in e wriraies FrbiCElE Frodd Marks. '
v Appesgary tables are artached ferewiti

X,

I.
i
1
=
=
"

srabie dat tf AecEssary.

Geoup A

-

1. q1 [iroims (R sig-j:ﬁ-::mt i iforents2s T v redian and mons. 1 uet af
data, pne wf them by ey TR, which sanlral reasuis iz suitanie and why? e

b . The msans of twin' se=nples of wre 30 and L0 respemivcly are 541 2t S0 ana b
clandard devialions are 8 and 7. Ohtain 1 srandare deviation of e sample sizs 130

obiained by comoining the twe SATTIPLSS. (3]
3. @) Sheeund peovs Buye's theare?l ' o g (6]
by A vshand: and wite EpPEAE n an JnIETVICW for the wn vagangies i the SamE post.
= The prchability.o{ husband’s sclection is 147 gqict Tl of wifs's salection is 115, Whis
s rha poohasaty That n [5]
iy dune ofthem wilt be selscled
B unlz ons u chpepn weili be galested
i) bosh of e aril be gelecied
3o Taehas probapsiity w433 [unzilan for a ranferr vanele . A ranslom wariabils e
(me Urilewing arnoabiily {roucon: : A1
T T
—t—
i I P
oK i
m [2zhe probazilily deasity of a rannom vipabie X 15 given by rs)
'| wo for dexal
'rj}:‘_}_—elz— T T 2
bou alkersise
Thanths s urTEanAMGITE pmpulatyes Glsnibios Sapntion and eorrpe
PR TO R R RO, i PIE e ad
1) gy W aemberites and Hesimilacities Zehwacil iroral Jiminuiion and Tesshys
Fnar! Jpetribuod. =l
wy uopess M sog g the Dryclass cque! czorn Tiew TR TR Cohfomis 18 dehrviizd
vt £ fays 2er peillz majjed. [F 20 pietss of Frsi-class mail ats il framn DEE
5 nmte o CaLinried. : ' i I3

S tpe poobHbILTY iai ol leasi 1F pizees of ] wirs FIR 5 diys af the
Al g gte. :
oo e pfrr-hubl'r'_tjf dar L0 oAT Smver piecsd =7 Al azivenaesT pran ooavs 2EET

5. ¢ ehne tpee Moriaal Jistrution, and standara > ammdd R tin (N L WiE e the propeTlizd '
o dia mubic 1l




£k

b

A cosimcant serees three fasd peice dinmers sosting 87, 9 and 10 Tura randomly selecrsd
o Ly L] L.
CLML S lina 2L this I?:T’*‘IF‘T-‘ et ¥ =zhe coet o she man's duner, Y = chs LI o WOTET Y

Jizer. The fowt s Sool ' oand Y ois given n lhi: leallawinng tak'c; i<l
— e ”
ELETT I - -
A )
! T EREEIRE
| =« [T9o Tods  am "a;
I [ G 2 v I e s B I [

0 ompule Hie prargingl prodakbicioe mazs Famclivns 274 and .
A3 What is e expseced torsl Zost of the dinner e the s pespic
i1 Are A oAt Y indesendens s

Tach [l livs o0 2 peicaler tpe of suzomobile s supposed 2 be Nled w0 4 prossere of 268,
'?.u|_p._.5.;- e sclual 3z | BSEUAE L2 2805 tud iz a mandern wariake X for the right ure 20d 7Y for

: 4]
oo A0 A =30, 208 w50
. OERET A
T Wit Isthe vl 081
4r What i3 the probsbilily that beih tires are under-1led'?
1) 'f1\- hat is the prosability -ha the dillersncs & air " masurs beseeenn the Lwo ties s 2z moat
Ipsid
Group B
7. 27 bxplain she wmas (0 the smzacard emar of cstimate =0d the sample aiza (i) point estimetio
and satersal esiimadion SNy confidence level mue sied caase iovel, ) [5]
by Find the eaxiziwn ksboossd sdmapr. foroaoand o® o hom a nomial- disinbulion
0 b et | L ) o
flan o )=m——t """ mayee . - - [&
[T H
8 &1 Whatis astatatical Evnochesis? r"ll.\'_ll‘-h IR 5]!:1]_15 ipvsheei qn lesling 2 ||'-'i:{:ut11Eiis. lJ‘:u]
B) A welevision masufrenrnr claims Dar ac most 250 mcroamperes of n.uTmJ: ars nasded to
atzin a reriwin brighisess sovel with 5 pateuls: tyze of zot A szmple of 20 oz veilds 2
sareale average W= 2573 clel wodenisie the Ime svarddgye cwfrent reesIary 1w achieve the
-j.,_51]'{:h brighitness wits sors of this tpe and assume titat pois the mean of normal sz'[l'ilbhl':'ﬂ
D awih o' 15 ' . _ _ 7]
7 Lestat cvcl 2 = 0.0 ths ol hypnthcs Fraer s o m-:m 230 zgeinst the 2porupriate
aivemarive. : .
i T =280, what i the probebility of type 1T armer’
O & Distmguish wetwesn lzeze zample and small ssmals desis of sigeilicance. Alsa list the
wsIwnpticns mate Sor lsfge wsmrle lesis, [6:
t}
it 21
ks

A stody was ponducizd W oirvesigate the ofest of owe disss on The wright Zain of a

Td-vea: old chixdren soffzng from malowtricion. Ten children wers suliect to dizt X and rinz
L okl . The aain je weight ovor aaice momth peried sre shown none ehle below: i)

lﬁ' S 13 ;'_:T': CJF0 [ ez - 2ra
MietY 142 g ] 82 1108 | %3 0 sl

[Tar *he detz to Ceerice if 1[1::!:‘ is E‘-'id-:nc-:, fz tndicats @ dillerenne between the mean ggin

D".. I‘-'l

mowenig L e chifdven fed oo tmadiely, {oee &= 0.03)
Wiite cawn the peoperties 0f corssiation cosfficient roand disense the ap"nhrn'r]i:n af it im
engierting fisld. £]

The Frllewing table shows the moes ¥ and svstedis B0 vl | wonon, Determine be lees
EA} .

red o oresaine lian of v am x. Saimate the BP LS winsnsn whosa z

RO iR R
ARG 3k T4z | TP 9 L &3 | 47 [ 85 | WA TR
L mTn T aEiian AR NI I
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Subject; - Probability and Statistics

Candidates are required o give their answears in their own words as far as pracucasble,

Aitemet any Seven guertiony sefeceing Four from Grapp 4 and Three from Grenp B.

The fignmres in the margin indicale £l Murks.

MNecoieary tables are altached Berewith.

Assume switable date I necessary.

o) What are the sounces of statistica 7 'Eﬁscus;. thn: Jmudrtan':c of diayrammatical and
eraphical represestation of these data ” . :

bi The Milowiag ure some af the particuld i!"n‘*ﬂ'ne dm*nhyzmsh, fF weights of bews and girls in a

clazs:
| No. of Studerrs . 1wy 1]
"’ﬂ'mrl Wc:ﬁr_hl 1 Al ke A5 kg !
Y ariance | 9 4

01 Find the mean and atandand deviation of combaned laia,
i) Which of the two discributions is myre verable?
a) State the axioms of pmbablhw Defire with examples the conditional prebabilities and
* ind »pan-:lanr cyraots, . . L
b Srate Ba}': g theorem. A test shows trit Y- of time it cne has plzzae virus znd shows
" positive 10% of time it has oo vires, Asswms that anly 1% of the populacion has vivos.
1) What i ¢he probabilily thar the tesc will show posicye?
ur If a rapdemly selscted person is rested znd the resu]t is EICI:JT"-E: what iz the probability
that the peeson has the vims? . i}
g) Define the discrete and conlinuous randcm variahles and sheir cnmspﬂndmg prhabilities
distriburions with exarnples.
b A campruter store has purehagsed ¥ eampatess af & cestiin pe o S*f]D taiecs to sell at 1000

anjece. "Uhe manofacturer has aprzed w repurchase any ansoll somputers at the 2nd of ovo-
memth period ar $200 apiece. Lat X — the nomber of compoters sald ard hos the pent as

HE S

® ! 1 2 3
| plad | 01 0z 0.3 [

LI Iy S, —

L‘cmpu'l:s.: (13 mean sell (iiy veriance af the sel? (iii) the expected prafit.

a) Define the binommiel expersment and the binomial prebabilisy distribution of a discrete andam
variable X, Slate the basic differences of this distribution with the hyper gesmetele and
negative hinomisl distibution,

. f — =t Jaxwl

by Lot a condnuonz random variable X be defined by fla) ={'2ﬂ *poa UEX o

’ }_ n . oatherwie

Show that {(x) is the probability destribution finction of x.

Alza comprz: (1) the density function Bx) {30} POR25 < x < 0.5) (ili} th& Freesas 1L

5ooa) Defige the oommal dismbution, Deseribe in bricf its charactenstics and applications.

—

Suppase that the pH of soil samples waken feoen a certain peographic region is narmaily
distributed with mean pH 6.0 and stapdard deviaron 0,10, If the pH of a randomly selecred
soil samyple from this region is determined

U What is the probability that the resultiog pid is between 3.90 and 6,157

ii] What is the prababiliy that the resulting pH axceeds 6100

i} What is the prabability that the resulting pil iz ar meat 5957

k

o

51

(5]

18]

(6]

(31

" 4]

(]

(4]

T
o




6. a) A testaurant serves thres fived price dinnets osting §7, $9 and £10. For a randomsly selected
pouple dining at this cestaurany, lat X = the cost of the mans dinger, ¥ = the cost of woman’s

dinner. The joiut paf of X and Y is given i the foilowing Lable: 5]
I g -]
i i ¥ .
L LA O N I ) -

7 005 | 003 | 016
x |9 . 003 [ 01| 035

4 | n.oo ! o200 | B0
v Compute the marglaal probabifity mess functioos of X and Y,

it Whas is the expeciod total cost of (he dinner far the rovo people?
iy Are X aed ¥ indepondent?

_ _ . . o
. L i1 LT T Y O B -l
S e et L W e R A el

by Each front tire on & pactienlar type of sutomobils is supposed to be filled w4 pressure af 2617
Suppoae the actudi air pressums in each rive is a randem variable X for the right tire and ¥ tor
the lett tire with jeinl pad.f ]
(Kix? +¥%) , Wex£30, 20£w 230
Seyy=1 o e
i o . utherwise
—_
1 What is the value ol K7
iy What is the probapiliy that boch tires are wdee-fiiled? _
iii) Whar iz the probability that the diffecence 2n alr pressure betwoen the twn tires = at mesi
lpai? o -
Group B
7, u) [Cxplain the terms ; (i) the standard ereor of estimate and the samols size {3i] paint sstimation .
and interval estimation (i3} cenfidence tevel and sigeificance Jevel, - o [e] —
. by Find the maximum likelihood estimator for iound oF from ‘a mornt- disteihution
1 e R . a - :
fl:):',pl,ﬁz} - ;_ I:-_ac—u;-il-m_-’: e _a7 . i ) Ilﬁ'_- I .
T IT ) -
% ) Whu iy 4 statisrical hypotheais? Thscuss the steps invelved in testing @ h}‘pﬂ'lllES]'S. 4] :
bl A elevision manofacturer claims that st mest 250 microamperss ol cuffdid are needed o -
attain a vermin brightuess level with a partisular type of set. A sympls of 20 sets veilds a
sample average ¥ — Z37.3. Let pdenote the triee average current neccssary. to ashisve the
i dezired brightness with sels ol this toe and assumes het s the mean of cormal popalaticn :
) with ' = 15. ) 4] -
i} Tast at lawvel o = .03 the nall h}'pnth_csis that |1 i3 at mast 23] ageinst oo EIDMWOALLE
alternative.
; i) 1f p =241, what is thz probability of pepe 12 serary _ -
' 4. ad Distinguizh betwesn larpe sample and small sample tests of significance. Also list the .
wsswmpticns made for largs sample tests, . [4]
- —y
b} A study was condocted to investigats the effect of two dicts on the weight gein of a
: tvesr ofd children suffering from malouttition. Ten childeen were sulnest to diet X and nine
i todict ¥, The zain in weight over a nine menth period are shown in the table belows: [A]
et X | 140 | 112 135 130 ) 192 , 224 38 [ 30 [ 051 48 =
et | 054 | 1le | 182 " 128 | 195 1 131 | 212 ) 115 | 133 ¢ .
Tise ithe data o deterraine i there iz evidence to indicate a dillerenpe benwaen the mean gain l
in weight for children fed on two diets. {use = .03
10. a) Write down the propecties of correlation cusficisns © and dissuss the aﬁph‘ua:iun af i in |
engineering fleld. ' (6] i
E) The following tahle ahows the ages x and systolic B ¥ of 12 women. Determine the Joast
- squazes pepresiiem Hne of v on x. Estimaee 1he BY of 5 worman whoae Ao i ds :r'l?-ﬁl': h e] .
. - Age(x) | $6 | 42 | 72 [ 36 | 63 | 47 | 55 . 4 | 38 | 43 | 6% : B L~
i B BR{yy | 147 [ 125 [ 160 | 138 [ 14% | 38 [ 1567 145 [ (15 | 140 | i52 « 153 :
' t‘; ’ . L T3 |
L - |
; =
Y
- N MY
. - : S
1.
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Subject: - Probability and Statistics
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v Necesyary tables are pitached herewith, '
v Aszume syitabie daig i necessary.

i

a}

Group A _ _
Point out limitations of statistics. Explaﬁn how statistics is liabie to be misused and

- how can the wrong uses of statistics be avoided?

b)

b}

Sﬂﬂples of le}"thB]lE bag& frora 1wo manufa.cm:as A-and: B are tesled by a

[5]

prospective buyer for bursting prc-ﬂ.‘lmclum and the rc:sults AT 88 follows: 6]
Bursting Pressure [1]:-} | 59 | 10-14 13- 19 20-24 § 25-29 | 30- 34 '
Number of A 2 L9 20 54 ©o1 5

| bags B 1% 111 4 18 4 ar 27 13

Which sct of baps has uniform pressure? If prices are same which manufacturs’s bags

would be preferred by the buyers?

Eiate and prove Baye's theoram of prﬁbabi]ity. [51

A urpversity has to select an examaner fom a list of 5¢ persons: 20 of them are

woreen and 30 men, 10 of them: know Napali and 40 noot; 15 of them are teachers and

35 nod. What 15 the prﬂbablhty that a N*‘p.-,.h knowing woman tt:acher is selscted by

the university? {6}

Differentiate discrete and continuore random variables with relevant exaﬁrples.

¥What do you mezn by probabilily distobuation of a dizcrets random vadable? Threse
defeetive qjoms are mized with zeven good oncs, Thave itemns are drawm at random.
Fird the probabiliy distribition of numhber of defective iicms. Also, find the mean
and variance of the distribution.

Define negative binomial distibution and state conditton of applicability for it How
does negative binomial distribution differ from binomial distribution?

The probability that an. individuzi suffers from = bad reacton fom a particular
injeciion is 0.001, Find the probability that owt of 1500 mdividuals (1) exacthy teo
{1:) none {ii1) at 1east one {iv} at mogl two wiil suffer Eom a bad reaction.

Dizfine pormal Jdistobution for a2 confinuous tandorm varisble. Discuss the arsa
nropeity and importance of the normal curve,

A corporation mstalls FOO0D eiectic lamps in the streel of a city. If these lmups have
wn averzpe life o 1850 Laming wours with a standard deviation of 200 bowrs, what
number of [amps may be expected o burn for (1) more than 2900 hours (i} less than
1600 hours (i) between 1540 and 1800 hours?



2y

b}

Tre rember of a group of 10,000 peeecns was found to be normally disidoated with
mzen Bz, 750- per memh and slandard deviatior &s. - Find (i) the narcber ol
nersons wilh noome oss chan Ra '."G"“ - por ooath O} the number of persons wic

imcames between Bs, TR0~ and Be, 8007

: per oty

At | cerlain exemination, 0% o the stpdum who appearad far the péper Ll statistics
et fess than 30 marks ard 97% of the medens ont fess than 62 marks. Assiming (he
distribution to be norczl, And the mean 241 slandse n::lewahpn of |7 distihution.

FinZ 230 dhatfxy = Tay T =

Tf two Tandoim varizhle X and.

denaty fmenon, fix, yb=

A

(]

‘;"
1
Tty

agve for X =

—

cFgr ey < rand-l l‘x i}"’

= v =R will beay mhabﬂ:lmdt:u e functien,
- % and Y =¥, lhen foint probabiiity

Dhedve margm:—al distribution of X and Y. Purrher colaln the conditional dislozaticn of
¥ for X =x and also thet of X 51*'&:1 Yo

S ﬂ:l

I::_:.'I

1, 2}

lzvel of confidance. Fow large 3 sampele wonld von require?

Grm;.g L
DieErc poinl celimate and interval estimate with sultablecamptes,
Il has neen estimated by cable compandes that £0% ufall Nepaleze households ar:
wired -receiva cable 1.V, You would like o testthis claim within 3% errat and 5%

An adugation claims that the averzge L0, of a city eollege stud=nts iz at mes: 110 2nd
that in a study mads io tost this claim 130 colleze sudents; s2lecled ar randoc:, haé an

average [0 of 111.2 wih a4 standsrd doviaion ol 7.2,

1 totest the clmam of ecncatiog,

T

Lige o leval of signmificacce of

rendom szmipie of 1008 perscns Jrom town A, 40% were found o he consumer of

mice, In ancsher rindom semple of 1600 persons from lown B, 50% were Siund to be

corsumers of rice. Tho fhese datu rovid a

TiGs COMSUIGETS I 11650 DA Lo

Two types of baleres

" oatainsd,

siomilficeot differencs

No. of samalas

Yamanern

TypeA -

9 -

- Mezn dife i hs.
Bt :

121

 Type B

B

640

144

Iz theze a signifieant difterence in the two means?
In a marvfaeturing compeny the new mﬁdevn rianazar it inoa heliof thal musio
" enhaners the ]J'Ddul:t“f'liw of the workers. He made obiervation-on six workers for a
week and recoréed the production befors and after the rusic wes fnstalled from the
data balow, can vou conclade that the productivity has indeed chatged due 1o musis.

n the proporiion.cf

ave tegted for thair length of 1ife aad <he followang deta are

| Fmplover

- 1

2 2]

A

g

&

MWerk wilhosl music

219

233 276 ¢

133

209

314

. Weex with muasic

235

136 1 240

203 -

321

205

b
!

Define regression lines. Write about the propentics of regression coeflicients.

"ha production sioservisor of 1 Brighem Container Company 3s convinesd of ths need

to assign strenuous johs - according lo ase He randemly sslecled 10 wikers and

rreasare the smount of thine they were akle fe miaintain 2 staknons l’>¢r1r g capzeily.

&leor |1I3 L'I.} :"I‘.I'I T"_'I.'EE‘?

Age T s

3 7 | i T a4 | & e ;3
az | 27 | 38 | 23 [ 2 EHECEIEREER
11 Dheyclon the E{”T“HL‘III whick desc==es the best r»mnms‘m Latmesn acc and

activaTy,

eavsical strionny.
i Hew leng miet a 30 yeas old man e

i

expected to meinuein sliesucns physical

I -
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Suebject; - Probability ind Statistics
7 Cendiduies are raqaivad to glve their anewers {v their own words as fas as pr;.u:u-::u'l:u S
o Attgmgn gt Seven guastioun seleciing Foar fom ronged-sad Thires o Grapg J’:r.
¥ AN guesticns cary eqval marks S N N
Vv Meppssory floares are affacied herowill, Ty - T
¥ Assume swuable dot if necessary. § ' 7 v
______ 1 K
i
Ne. of wotkers i a0 150
Averagr wage i 2ah rel
Wariancc of wage disthibutcr IH - C 121
Cailcnlate the np_zggj_:qjgl;j{aﬁ'aﬂce f al? the W‘Drkers-takentﬂ?ether. .
LY Lhe Lives of two models of eo'Hgeratons in 2 recen| susvey ast _
Clife (Mo bfwrs) | 2 14 45 | eF | &0 | 512
Medsi X - 5 14 15 0§ -3 q i 4
- Muodel ¥ z T 12 1 19 N L
| 1wt RN e FL L [t iRt e
2. ap Sizie and proef Daves’ o— P M POy
WA Tackry produccs 2 oomain Bvme n::f ougput vy three wmachings rpeing. Taity
produelion luires are. Machine 20 3500 viets; Muacking ¥ F 2000 i, Macame 2
43040 anis. Past experiences spow that 1,536 of the outpar ]arn-:"'._'c:d oy Machins X
2% of ine pulpus produced by Maching ¥ wnd 2.2% sooduced by Machine £ oass ;
defactia. An item g dvawn & randcon, what = the pmﬂabﬂ}hr t]";:1 ammes from the
owput of Machine V. .
3. 2) Adieis throwe 6 tinss. TF getting an odd number is a sueeess. What s ke probahbility
of perinz (i1 3 successzs {10 £t ieast 5 successos (1330 al mosl 3 saccssses”T
b A manalbzeurs fuu]:- “hat the avezags cemand par day for tre maeckamics fu repais his
pew prodiact i 1.5 over z pericd of orc yoar and demand per day is dizmibides as
Foisson vardle He employs iwo mechates I how many days in one year (i) boi
b mevhanies wanzld he frze i) same demand is rofuses
i. i

— | g —

Aozomoirucus random varahle X hes e poobahiliny dEI‘L%:'t}' fumetion f2) - A 0 By,
DEx 2l 0 e mean ol the dostributicn 1s #%; find A aad 3

3 A entinuous Sisminuticn of a varlshiz Xis defned by

Mx) = C{iex L —juxx-l
) la ’

;_I_Lh -'2'}:2.?]; —1=x=1
Lt

=—T32aT;
it

y PR S smos e dhe sezva L oty
it Find the mean and varicios I:.'-fT.h-:: above distribodicon.
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ki

4]

B 8% sl maanples tesied B trace elements,
mniliis

rII"‘ HE'RES I LE.E HHA
rams, with a standard devialon of 4 :m;l]: ame. Find a 90%

sl a b -.u[rpl:r wis fovnd o be A2
. % and 59% confideace

nzreag [ar the Imue mesn copper canteat in e bl_!:lb. from wincl 'lI,r:sE samplag were taien.

Freainhe fxtlowing arms: Pex Lo

i Erztistic and paramzter
iy Levelofsignificanss
gy Cntical repian

A taeling shop iz intzested 1 detecmining a meazdre of the cairers year's

€ A5, A

o

ST, I TR Ny T LN
-

P e P

:/'p 4 '_-u'_.,';:i'/)

salas revenue in

anier @ sompavs i with-knews results fom Sasl year TFrom the 9682 salzs invelcos for the
cuuznt yeac wslale, jhe anagement I!allljl.'.lllll_'r' s o] v nices el Eroan eaci rr:._::u:nh:[l .
the sslos revenue per invoice. Us ing the following dzta sommzry, tzst che hypothesis e the
Ircil evers per nvaies s $G33, the SEME 25 Im WOET, VOTSHS LhL altzrrative Ly pothesis that

Dhazi Scntiary:
a0 “n

n=d0D Y %= B3GAAD

tost of Sl*"mfln_dru:

T inesslivale a possiafn:

fo =16,156.728

|\:'j/l\l Cwjpisa the agsumnption of ©test, d]stuwu:.kh ceacly Eelween locpe s.m.'l,p]t ..:nn:l sizsabl S;.lrm'&

Lt Fiusly Tavers per -nviive s dillerent Srom 32,37 wibia =00, o= 005

buih-in™ 5o bldb in & gradmgie schos| esimnce examination, 50

-ngie and ¥ fxuaie yradeate stodents’ who were iated as abowe averape geaduate students oy

ey professers were selecad o participatz in the study by acwally taking this tess Their est.

rzsalts on iy examinaliog aie summarized in dhe [ellewing ahls.

C oo Males | Femalss |
E R R Emmr—mmil R T enn
A e % 720 593 Sy e
B 04 SR R &
! :: 1] I Sl L-j'f'"f-"‘.'.’;

oolese Tl

A hids

IMECET

abilisy v Liw =017,

Prove that ihe woazl 2zarson's cnelTiod

Taz Weour, “refuee ceved i evalvariza in an Tncist ol Spreace: - <5
derrese fuel [R5 heet ool 2

L LeIn ar e g Al on s - Yaoefuse
Ior cortain Lesites, :

=z thal ieales will, on ts aszians, =

abve e copeag aa ot
AL 22nipen g 25,

Srhz eslinaled 122105

COiE

cler tnen Nemuites ol he z2ins

-

et el correleiion cannot cugaed pe Laits -1 < s

thar Huier izporicd

vl Y = 0 0l LRI
T ” o . T T T A
L S r i,
TTE o wew | sk fri | T6
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Artempt Al guestions. . .

The figures in the margin indicate Full Marks.

Assume suftable doa ifnecessary. =

INCNRAEN

- A Rorizontal pipe 60mm in diamster caries oil of specific gravity 0.8, The pressure .-
: b .77 -differanice between two sections Skm apart is found to be 200 kPa The wil fiowing
IR " through the pipe is collected in a tank. It is found that 1962 N of oil is collected in 4
e -+ - . oinutes, Compute the dynamic nscasﬂj' of the ofl. Assume the flow to be lanninar ‘and
verify it. Also, find the velocity at a distince of 20 mn: from the pipe wall. [4+243

- 2. Two reservoirs are connecied by a pipe 1000 m long of diameter JGEI mm, The pipe
" ‘pesses over a hill whose height iz Sm above the level of water in the upper reserveir, The
difference in water levels in the two reservoirs is 13 m. If the absolute pressure of water
anywhers in the pipe iz not allowed to fall below 1.2 m of water in order to prevent
cavitations, caleulate the length of pipe in the portion between the npper reservoir and the

hil} summit; and also the discharge through the pipe. Assume the ,I‘E&E:WGIH arg open to

- the atmosphiere having atmosphetic pressure of 760 mm of meteury. Take fiction factor,

ER = 0.032 ang neglect bend losses. (8]

3. For the thice reservelr system of figure below Z; =29 m, L; = ED w, &2 = 129 m,
! L:=150m, Z;=6%m and L5 =110 = Alf pipes are 250 mm deIl’lE't"’i‘ concrcte with
roughness heaght (.5 mm. Compute the fiow rates. Tak=w = U226 m s, You are not
— allowed to nse the Moody's chart. [1tH]

)
]

4. Explain the water hammer phenomenon and mention its causes, Derive the momentury
equation for unsteady fiow through pipe. [3+5]

| 5. Define the following; non-perismarie channel, spaﬁsilj;r varicd {tow, hydraulic slope,
gradually varied flow. ' [

a} Determine the most econgmical section of a trapszoidal channel with side slope of
2:1, carrying a discharge of Sm's with 2 velacity of 0.75 m/s. Take Manning's
n=0.025, For copveying the same discharpe, if a rectangular channel 1.2 m deep and
‘. 3 m wide is providsd, what would be the saving in power per m Englh of channel?  4+2]




N

P ———

'sing Manning's squatibn, show that the depth of flow s equal o 94% cf the

diameler for the partally filed most ecomommical circular chamnel considaring
maximuwn discharge.

7. A trapezoidal channe! of base width 6 m and side stope of 2 hodzonwt 1 verical
camies a flow of 6 cumecs at 2 depth of 2.5 m. There i a smooth transition to a
rectangular section 6 m wide accompanied by a praduel Iowenng of the channel bed by
0.6 m (i) Find the depth of water in the rectangular section and the change in water
suface level {ii) In case the drop in water surfece level is to be restricted to 0.3 m. Wilat
1s the amount by which the bed must be lowered? Assume no losses.

B. 'a} Sketch the flow pmﬁ]e

by Justifv-analytically the naturs of surface profiles in eritice] sloped chanmels.

9. "3@ ater in a horizontal channel accelerates smoothly over a bump and then undergoes 2
i‘l}'dl‘aullc jump esin fipure below, if vy = 1 m, ¥s = 30 cm, estimate v;, v3, ¥4 and bu:mp
- “height'h, Negleal friction.

o R
o

3]

10 2) Ex.plﬂ.u:l the Tractive Force Method of dmgnmg Mobile boundary channel

b} Desicn a regime chepnet for a discharge of 75 m"s and sofi particle size of 0.65 mm
using Lacey's method, Assume suitable side slope of ::hannc‘f

L

.

{4}
[6-+6]

[3}

L3]

L3

@

13]
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Necssyary flpures are afached herewith,

Assume sultoble date I necassory

Water flows by gravity in two apen stand pipes shuwu m fgute Est:m,ate e rate of
change of water level in left standpipe. ) _ [2]

. . D

! T d=T3mm L1 . .
T =03 mm v oo

S L=dm .

Water from a main canal 75 miphoned to a branch camgl over en embankonent by means of
& wrowght dron pips of 100 mm diameter. The length of the pipetine up to e summit i
30 m and the toial length is P00 m. Waler surfoss clevetion in the branch cagal is 10 m
below that of main canel. Take £= 0025 and consider i losses, [4+4]

a) If the tofal quantlrjr of water required to be comveyed 15 0.05 m’is, how many
pipelines are needed?

by What is mastimum permissible height of the summit above the water level in the main
cama] so that the water pregaure et the summit may nol fal! below 20 kPa absolute, the
barometer reading being 10 m of water?

Verfy whether the following suggesmd distribution of discharge in the pmehnes -of the
network shown in Ggure below is satisfactory by using Hawdy-cross method. If aet,
Gotermine the proper distribution. If the elsvation at point B is 50 m and pressure head is

.40 m and the elevation at 1 is 40 m, find the pressuse at n. : - 1842}

Tine AR |BC |CD DA TAC
_Szasﬂitidﬁi“hﬂfg?{“"im 58|47 432 JI8 |20

T unit

20 unit =

=30 unit



4

£ =) In the fpars below, wats fewing swoopk @ cipe fom the veservalr s cuddealy
siapped by closing 5 valve at point B Draw prossure-time diagram at the 203 L form
valve of ile mee for ope oycle of wave moston, 2]

— ]
R=servmic ot _ » Wi ho
B
N | E

by Water flows through a 25 ¢m diarneter 1500m long pipe at rate of 75 ps. The statie
pressure of water in the pipe is 200m at the downstream end of the yipe and the
ihickness of the pipe material is & mm. If a valve at the dowmnstimam end closed in
3 sec csfimate the stress in the pipe wall. Take Bulk moadufus of water = 2 Exlﬂg Wm

and Young's madutus of elasticity of steel =2.1<16"im®, [6]
S. Define the following; Hydraulic depth, Enerpy slﬂpc graduoally vared ﬂaw and spatl.all}r
varted flow. [4]

6. a) Tnazpartally full chaonel having a trienpgular secticn as shown o figure, thc rate of .
. discharge Q = KARY, in which K = 2 constant; A = flow area and R = hydravlic
radins. Deterining the depth at which the discharge is maximum. [31

i I
L ff_.:-\"_"-L

‘ C
by The velocity distribntion m a channel] seotion may be approximated by the equation

P u=u {d/d,)* in which o i the flow velocity at depth d; wy is the flow velocity at
. depth 4o and o = a constant Derive expression for the energy and momentum
. coeffizient. [5]

7. 2) Dafines specific ererry, Show that the flow s erifizal when the dizcharge is maxinum
for the given specific enerpy. Water flows at 2-depth of 1.8 mand velocity of 1.5 m/s
in 2 3 m wide rectampular channel. Find the widih at contraction which just canses
critical flow withowt a change in the upstream depth, [144+3]
b) Anopen rectanpular chanmel carmying a discharge of 4.235 m3fs is flowing at a depth of
1.15m with epergy of 1.2 m and 3 width of 3 m, The flow epcounters 8 Smuitmeous
gradual coniraction to & width of 1.5 m and a smooth downwards step of 0.6 m. With
these flow conditions, determine the ckepth of the dowastream flow. , 4] .

8 #) Skemh the flow profile: _ . 41

Sluies gate
#/'

E) .Jusl'.'r_f'}f analytically that A; curve mects the ¥, line and channcl hottom normaliy. 4]
" % 'What is hydraulic jump? Why is energy principle oot applied for the analysis of the

i, . . jump? Water flows in 2 5 m wide rectangnlar chennel at Froude number 3.5; the dopth of

i : o flow i8 1.2 o I waler undergoes a hydeaulic jnmp, what is the Froude number

% - dowmstraam of Jump? FI+i+4].
__,_.'_________.:_,-__,______,_.h_lﬂ._Expla:m the, Tractive Foroe Method of designing Mohils-boundarychannel. Show the—— —~——- -
T - shea.r-stmss: distribition e the AThivial chares] bormdary with values, - [3+3]
- : i
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" Moody diapram provided
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1A g 12 liers per sec of aif jo pomped theouzh 2 pipes mooaallel, one 12 cm in

diaieter and the ciher 16 om o dienerer, Loth papes SO00 ne leae. The specilic gravige of
oil i3 485, average roughness keipht is 626 mm for bolh pipes and kinematic viscosiiy is
9 crafsee. Culeulate the fow rate through each pipe, and power penerated &y pumsp. 1)
20 on} Smetl swimrnens poa! b droined with velocity of 82 mfsec using » pipe with koze
dismoeter 20 wam, length 30 m, and absolute roughness ¢ = 0.2 mm, Fimd e water
chepith ™ af instant shown in fioeee below Lunb]dcnr't nEnor b Juss coedlicient
ennance K =13, L5]

iy
.

¢

8] Draw HGL and ECGL disgram fior the flow gvstein showr a the fipure eonsidering all
T jOT- ] Eamr Iopsses, 1E.5+1.5]

Apnack a L“

d,

d] l'_L. = 1’_.1

1 a) What do you understand by hBrancling pipe sysiem? Expdaia. Describe the seheden
procedhmes for (hree possible difforent casey of three rescivels pronler. | 4]
Bp A pipe network 3 shown i fgpeee incwhizch O and b represents the discharge angd Tiead
lasges vescectively, Ielerming heml [uw.b el discharge indicales] by A question
mirk, forr this pripe network, i1]

Che, = 20 h‘\ {h = 30; by - A0 = 2y="7




Wasor 35 Qowing [rom; o reservnir inoa pape o 800 e diametcr, 20001 long and Ganm
ek ail a vedoicy of 3.3 més. Assennng the value of boik modulos, of elasticiny fo wone
an 2006 (i, modiius of @lesticily for’ pipe material 206 GPa and welosity of presswe
wave JA08 mls, Draw presswre-time daprams at fosation 1200 m dfrom reservein 6 rhe

valve loeated al the oms! af the piers i clused o1 weoomd ) - %]

=

f1.

efie Led slope, budrndic alope and enarpgy sfope. Why fnd non-weform low, hboes
slopes arc oot paralizl o cach othce, expiain with neat skaich, (43

ay Pzove thal for cumipouad open clianned, veladns disiribation coclhcient {memestun

¥ & iz

. . LAy . - « b .
surrecning factory = —iuiem, s where K, = Convevence Bwlor of i meczion,
{2 B
= s el v o i speri 4
A= Orpes seglion area ol 1 scoion, [4]

by For piven chanosl seciden shuwn In the fgure below wiln bed slope = D0LO00TY,
Ranming's 1onghness coclticient -~ 9.018, discherge .57 m™/s, and side slope as 111,
determing {he nommaal denth of Dew Ler vriboom flaw, i
s +

Y

Ele'!;1m’| ) =1m;2|"|'|l

A reaangalar eharne] wicl a bottom width of 5 m, bottom slope of $00076 and coergy
conetion fartor of 1.0 has a discharge of 183 mis oa Crradually varied Livw b this
section the depih o cerloin locatiug s found 1o be 025 m, comsidering Manning s
reizghness cocllicient ax 00165 delermine the type of OVE profile. How far upstream o
dovwmstream wil the depah be (0900 5 from slepth 0025 m Use dinec slep onethind asing
increrment equabs to 005 oL ' |8t

af A5 o roctanpolar chananck caorics diccharpe of 4 m's of water at a depth of 1.2 m.

T ke width 35 resfuced 1o 2,0 m and bed raised by 0,15 mo, determaize the deplh of ew

dl qudiwaal gection amd opsream o ibe reducsl seeiion, ' [
Bl Find lhe exprassion for the specific force. Show that the flow is crifical when dhe

sproilic [orge 5 mpnhparn, Bxplain the ase of this concepl in opea channel Sow. [4+2}
A vectapitar charae! with width 1.3 o darrying 8 Now diucharee of 7.2 oofs changes s

bed siope from 0065 1o OOORS. Show thal the bydianlic jurp oeours szl 10 5o find e
lacation o jump. Teka Manning's roughness as (0.025. [4]

L Deline an alivvial channel and incipionl molion, Find the cxpression for the shoear

rednetion factor “K™ and explain the: physical meaning of this factor, [ 1+342]

EE )
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Subject: i I}dn]uh(} E A3

1
Camiicliies are 1"qL.]|w_d1u Oy Thesr g i Thein awen wecrds a5 1Rros E“a._.;n“:l,ul,_ {
Artetred AN qaiesiions. .
The fpures in the arergrin aedivente Fudf Marky, !
Neeeeyeinry Moody s dimieram iy aftoed cd frerewjil,
Agreeree xairohle darg i Receasar )
!
Esploin Prandr] Meaing fength shensy. Shives e che velecity distibution in pipe {ar :
lerbulem fhaw as 5.ngﬁr!1h|hlt. Drerve v zapressian ol kel Jogs 10 sadden expansion of
Tipe. 2343 0
Whater from & main canal s sistwned 10a brach caral over my embackment by mears of '
a wraughl iror pipe ol 1% am dianccter. The langs of the papetine up ma e sanmit s '
30 m1 amad the tutal lengeh is 30 om0 Waler sorlece elevallon in the branch canal is 10 m i
el that of raain canal. s |
;
. . . . . 1 :
al I0 the dotul gueelily ol waler segueirad W be oconveved 38 005 mdn, how mzay !
pipelipes arg nesded? .
b} Wl i3 the maximurn pemissiole Tweipht ol Lo semimit abowe e wetzr tevel in the
main canal ao that he ssater pressire 21 fhe sormil ey ool [l below 20 Eps
ahsalute, the baronzwer vesding being 10 of wated?
Toke £=3.025 and consider 21l losses.
z ;
g XUERE e .
a] Erelve o capression ol correctay facter A0) - -=-- for sedotion of pipe .
5 iz i
nobwork using Hardy Crose pvthed, Whetler v s resistance ceefficient of pips and € X
15 intee? assnrned digelunme. F2
in Determine the plegomciric bead 21 T3 for the followmp thres sesservoir pnblem. [

FF".’S' o L0 m

n
- SR S WELITOGom

. 'Ir'i'lll.-rr,.ln_l —
.."] :la __' :'34
Lt . bt _
M-.._\_\_\_ ) L ‘Ju -
. -F |}'l“' o |;“|_'|'!|
MFN 5 UL e &
__t et

i_(" ] y TR Elof =508 m

Where, [is e ielive facrar of e Rarge =W oivbach equation awsd 12 Muedy Jdiaemin,

A steel pipeling (- - DaMA mird o0 o in diemasir al 32 kmoene dischergss tresdy al
s lveer e woder s head of A el Wt seater-baroner [rEsse vl clevesien): il er
valve ol the ouils were cloged 2 see™ 00 seet? Wall 1hickness = 0.5 e Dor el cose af
cragure. Commpete 1he steess 1h"|T woonell Sewzlon 1 ke walls of the pipe near the valwe, I
lhe working sress ol we? ﬂx T &5 lu QL'-J pi. whis vezald e the amivmamm e o
gafe elosure ? Constder ];‘L.}_.f. =20 v 1 e and T L TR L%




4.

-d

a.

L.

Ciive e bwo practical exzmpies ol 5 Lewing Do v

s e e forme o
dally vaaied Do, prachially vaoed T

CHapien spocifi veerpy shiagram ond show Qiel oo mIERIeD speciEie SaeTny, e Plreoe 1

o
critivys, A peclngalos channed 2o owide has a Vow of 2 e we  depth u? LI
1etermine 1f erilic:] bepik Sers (o1 i vt where o Fgenp cef gt = 20 oyl iy
fnalulted auross 1he hed, (B & side wall congtriction (e hump reducisg e chonnel wiith
P 1.7 o, e () both the oump wrd s3de sl sorsteiction comzined "d e e apstrez

depch e affected Iop vase (o3 a0, pe whal exdeer? Mepiood Dieel losaes o F the hamo and
cansleic o eaied by Toctioan. e

Wlat are the conditions ol omilem Jaw o oopen Chanoel? A gspeeeidal channe loaap
- .= L. o " ' - - . ..
wide slopz of 121 ke ey o B ol 3 a0 The besl siopee i 1 oo HEXE Ohoae'= O s
45 if the channed is wolined and 79200 he chaane! 5 med wirh conemete 15 cosl er n”

. . . T . e . . .
of excavation 1 3 Umes casl per o ol Tning, Fed which arrangene g fs goonvnecal.

Skerch possible walcr sarface prefzles for the ehannel in Jame belem Firsd fecaie and
razek the contoi pomty, then skelch be predlles, marking eaedh prolfle with the
apprngitiate designstion Show sy bydraelie umgss chat seoo

Fha depth ol vailors flow ua reclangular chanas! is 5 onowads 0 - G075, i) 0
N . A fow dam faises the wuler dopth of 2w, Fing whetlor o bedraclic up lakes
paave arsl 1 so al whal dislines upersam of e dam.

A atrcamn has 8 scdiment bed of medan iz 035 o The slepe of e chamre: i

. 1 - . . . . .. . L
id = 107 Rucam is considored a3 diapesoidal with bass owideh 3o s sidy glene
IR

-1

wp I he depth of Now i the claenel is 3350, cxaming wherher e bed pariiclus will
[n I maedon ot nol, .
b1 Caofeadors airinomy sie of ovaved wbar Wil ool move in e bed ol chanrel $is

04002
SN VR

LR

sraparical wsnation ol cmineal shear stress az 2N m ER

1

W
e

sant el cer o |G+5-2-

=)

]
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Attempt All questions.

SN

Where:,

Y =Mean velovity
V¥ = Shear velocior
R = Radius of pipe

Sihject. - H}rdrauli:}_s. (_(_555}-5)

The figures in the margin indicate Fdl Marks.
Assume suitahle data if nacessary,

Fa .

Show fhai for narbulent flow in rough pipes ?:;I =573 g[

K = Average height of surface protrsions

2. Liguid {sg. = 06, v = 5.0 x 107" m¥s) is dravin from a tank through & hose of inside
diameter 25 mum (see figure). The relative ronghness for the hoss is 0004, Calcolate the
volumelric Jow and the mintmtim pressure in the hose, The total length of hose i3 9 m
and tha tength of hose te point A is 325 m. Neglect tuinor losses at head entranee.

lm

Hlq

A

S

R

5

}+ 4.75.

Candidates are required to give their answers m their cwn words az far ae practicable.




i

Throe reservoirs A, B and C asc interconnecte by three pipes which all mect at junctions
). The water surface of reservoir B is 20 m abeve the surface of C v.hils’f the surfate of A
ts 40 m above the surface of B, A fow comtrod valve s fitted just before fonction ) 1n pipe
Al

The head boss hy, through pipes and coraponents can be written as by, = Y where 1 is the

resistance coefficient. The vahee of T for the valve and the pipes are ry = 150, g~ 200,

Ter = 3, Gyatye = {400TF.

Where 1 is the percentage valve opeping. Find the value of o which will meke the
discharpe into reservoir £ twice imho reservoir B,

) Lxplain the importancs of surge tnk. Drescribe the types of surge tmk. 1!

b A 300 mre diameter pipe of mild stee! having & mm thickness camnes water at the rate
of 200 Vs, What will be the rise ln pressure if the valve at the downsream end is
cfosed instamtaneously? Ccrmpam tesults assuming the pipe 1o be rigid as well as
elastic. What should be the maximum closing time for the computed results fo be
vahd? 1ake pipe length as 5.4 km, Moduhes of elastivily of pipe materizl #5 2.25 »
10" Nim®, Bulk modubis of dlasticity of water as 2.0 x 10° Nim',

Explain GVF, RVE and spatially vatied flow with appropriate sketches.

What conditmn mizke open channel {low uniform? The ares of ctoss-section of Jow ina
channel is & ni°. Culculats the dimensions of the most efficient section il the chonnel s
{a) tangular, (b} rectangutar and () trapegnidal {2:1). Which has the least perimeter?

3] A flow of 2 my'/s is carried In a rectangular channel 1.8 wide at a depth of 1.0 m. Will
critical depth occur at a section where {a) a frictionless hunmp 13 cm high iz installed
actoss the bed? (b a frictionless sidewall reduces the chanmel widih to 1.3 m? (o) the
hurng: and the sidewall construction ats installed together?.

b} Define conjugate depths. Sketoh the specific foroe curve showing comupate depths
and the zomes of suberibical, critical and supercritical low.

’f\ A motempiar chanmel with 8 bollom widih of 4 m, tottom slape of 0.00075 and enerpy

corection factor of 1.1 has a discharge of 2.0 m'/s. In a Gradually varied flow m this
section the depth at certain location is found to be 0.2 m, considering Manning’s
roughness coefficlent as {1016 determine the type of GYF pmﬁiu_ How far upsireatn or
downstream will the depth be 0.40 m from degah 020 m. Use Graphical Integration
Method usine increment equals to 0.1 m.

}_( For 2 hydraulic juntp in a horizootal trisngular chanmel show that 3]:1-12 =T I:l' _l}_

r? .1

3 _
where Fr? = 2L and r= 22,
EY by

10, Write down the design procedwrcs of mobile bommdary channel using maxinmim

permissible velocity method, tractive force method and regime theoty approaches with
approprizte expressions,

¥

(19]

S5+1.5]

{4

[2+7]

[142]

18]

iG]

{6}
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Subject: - Hydraulics (CERS3) }
v Uandidaics are reguived to give Eheir apswers in thelr Gwn words as far as practicable.
¥ diiempd AN quesiions,
v' The figures in the maroin indicete Full Marfs
+ dsiume suitable dara I necessary
1. Show that in both smooth and rough pipes for turbulent flow S = 5.?5101;{;;] £1.75
v
Vhete v = mesn veloelty. v = point velocity ot distance v from bouadaey, v = shenr
waloelty: B = Hadius of pipe. [8]
2. Calendate the magninade and divection of the manomeier reading when water s flowing
walh velocicy of 4.5 mfs for lipure below, Considar mitor lasses atso, (]
,._.___‘?r___
i 4\
24m
¥l ——3m
low —8 h
B _,_5_,_- B- —
_ I
i, !
17 dis=75 mm 09m
=002
LA
] k3
For the three roservoir syslem of sbove lpure, 70 = 29 m, Ly - B0 m, 2 = 129 m.
To=0Mim 7z =09 mand Ta = Ll m, AH pipes are 250 pm digmeter concrete witli
roghness heigiic 05 man, Compute e flow nues for water, | 10§

o
r-



=

z) Duelime water batnmer and wiite down u:lllllnmi:r LQIATION did MOmENTum ejuation
[or nnsteady flow in pipe.

b A wvaiue is closed in 4.5 5 ot the down stream end of 8 3200 m pipeline curmyiag water
ai .7 mfs, What 15 the peak presswes developed Iy the clustuee, I the wave teavels
with velocity of 1000 m's? Determine the length of pipe subject 10 the pesk discharge.

Givelr a practical cxample Tor cach of the following open channel flose: {2} GV (0 RVE
{c) Spusially varied flow (d) Noo uniform (low.

a} Prove that for compoud open chiptnel, velocity distribution coclent (Tnergy

SE
=al

EK.J

. h .
A= Cross socelion area ol 1 seclion.

carreclion fhotor) o = , where k; = Conveyance facior of i™ section,

by St up a penecal expression for wetted petimeter py, of n trapezoidal chaaned in terms
of the cross-sectional ares A. depth v and angle of side slope &, Then dilfercntiate p.,
with respect to ¥ with A and 4 held constant, From this, prove that 1 = v72 for the
seedon of srestest hydraulic ellivicney (v, smallest py for 2 given Al

%hat ace the diHorent conditinns w be fulfilled when flow is criead opsa chamnel? A 3m
wide rectanguler channed cardes 3 mYs of water at a depth of 1 m, I the width is to he
reduced 1o 2 m and bed raised by 100 cm, what would be the depth of flow in the
contracted seclion? Whal mesdmum tise In the bed level of fhe conlmeled secrion is
possihle wathool alfecling the depth of flow upstream of ifrunsiben? Meglect loss of
gnorgy in transition. What would be the change in waler surlace elevarlons if the rse in

—-
LS}
[y

£

[4]

{4]

{t]

bed 1= 30 cm? |3+3534-3]

The cloan eacth {n — 0.070) channet in figure belvw i 6m wicde and laid on a slope of
0005236, Water flows at 30n3/s in the clannel and emess 2 eeservoir so that the channcl
dopth 35 3 m just before the enoy. Asseming graduatly waricd {low, caleulsie the

(fjstﬁncﬂ I.
l\ —— _ N
—_— - = -".
a0 .

Reservoir

Waler in a herizontat channel necalerates smoothly over g bump and then undergnes »
hydraulic jump, as in figere below, IF v = T m and vo - 30 omy, sstitnge w, v and ye.
Neglect fiiction,

(0

{2}

lump

— (4)

(3 :
L TENE

A9, Deseribe the application of shieid diagrun [ur designing mehibe boamdary chamnel,

da:k

.|“

]

fel

4]
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Sudiect - Hydraulics «0R53
Cardidates sec requiresd 1o give thew mswers in eir o woreds 35 [ur 3 praciiceble.
At Aft guesifons,

The figures i ke mengrin jadicaie Frll Marks,
Necossary Moodp s digsergem [y aftached hercwith,
Ay suitpble date [ uecesearny

Lixphin Prundil Miziog lenpl cheory, Show thal e velocily distrilazion in pipe tov

Lurbsbert Tlow b Lopantionie, Drerive an exprassion of head Pose 1o sudden exponsiva ol

pipe.

IWarer from 2 main canal i siphoned 1o a beanch canal over an crabankment by means of

a wronght ion pipe of 100 mm digeeter. The length of the pipelineg 1up to the surmat is

A% m and the total lenglh 15 80 0w Water saidace clevat:on in the brunach canal ts 10 m

bolow Uil ol mwit vanal,

at §F the total quantity of water requirsd to be comveyed is (0B mYs how many
fi pelines are neoded?

hy What is the maxirmamn permessiple Leight of the summi above she water Tevel in the
main cansl so thal 1he water piessuec ol the summit may not ol below 20 Kpa
shsnlude, ihe harometer r't:eidirlg Perimg 10 ma o wentert

Take - Q025 and entsider wll Tosyes,
EN G
32,0

nebwork wang Flavdy Crass enethod. Whelher 1 s regisinnee coefTeicny ol pipe amd Oy
is fruttad assumed discharpe.

At Derive the enprassion of corpeutivn Lagtor AQ — — Fer solition ol pipe

b Determine the plezemelric hrad ot D for que following fhiree rescrveir problem.

WS E 100 m

Where, Fis the triclion factor of the Dercy-Weishach equatinn tsed in Woody diagranm.

A steed pipeline (o = 0046 men] &1 e in diamese: and 3.2 ke iong, dincaneces freafy at
e fower end under & bead ol 61 m. What waler-hammer pressure wairld develop i a
valve #l e oothet were chosed o4 sec? G0 sec? Wall hickasss 0.3 o Jur bolh case of
elosme. Compate the stress that woald deveop in the walls of the upe neas the vaive, If
1he werrking stress o stes] s taken us LG pi, what waay|d e the odnimuom lime nf
safe elomarc? Constder By, = 217 » 107 M4t and Bp= 1.4« 1 mAm

[2=3+1]

]

12

{8]

i



3 Greethe two practical sxamples of inlowing Dove regimss, i]

ay anitarm and noe-onionn Qo
2 apacially varied Do, geadually varied Mow

fi. bxplain speeilie pneegy Hazgres ad sl Hhiat al npeinnn spazifis snorgy, the fow &

el A mpetangular channel 2 oo wide bas a flow ol 24 m'vy ac e duph el L0 o

erenmeie if critical dopib oecnrs 007 w0 Lie seclion whers a hump of A7 2hen high i

insalled across the hed. (b o side wall comslSeticn {no herph redicmp the chankel width

Ly £.7 m, soed () bath the hemp aed $0de weafl constictien coonlaned, Wil the apstrcam

dleplh be wéfected for case {c]? If an, to what extert? Meglect bead tosees of the T and
comsiriciion cawsed by fricticn, cxpansion and crstzaetion. [A-2i2-2]

7. What arc the eomlitions of uvoifonn lew o open chonnel? A lrapecoilsd chunne] having

side alope ol L:1 has lo carry a Jow o' 15 m7s. The bed slope s Lin 2000, Cheey's C@s

45 if the channel s walined acd 2050 e changel s finad wilh coneretz. The cosl per m’

of exeavation is I imes cosl per ™ ol lining. Find which smanpement is econpmical. [2=8]
% Sketch possihle water surbace profibes for the ehimne] in fpore elow. Pirsl docate and

mark Che ¢omyteal  poenta, then s<etah the praliles, maaking each peolls with the
appwopclate designation. Shew any Fydraolic lumps that ocor. 13

D, The depth of vnitorn dosw ina recrangalar chunnel 35 3 mowide {ro= 502, Sao- 0040 55
0.5 m. A lorw clam raises the water depth of 2 o Find woethor a hedraclic jung fakes
place and if %0 al what diztance wpstream of the dam. [

HE A slosen bes o sedimenl bed of median siee 0.35 mm, The skpe of the clarnef is
£5 x 107 Hiresm is considercd as tapeisilal with bast width 3 omomd side sleps
L3101 v : 14

wi 10 the deplh of fow o the chanoet i@ 025 m, cxamine whelker the beil paritcles wil!
bu in motion or not.
b Caloolsle minimene size of pravel thal will nof mowe inothe bed of cfennel. Cae

T

empirical cquation ol evitival shear stress as: T, (Ne b 11554+ ;
(T+0,177d;]

S

e ]

b1
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Candidates are required to give their answers i]’l thelr own words a5 far as practicable.
Attewpt A guestions, |

The figmres in the margin indicate Full Marks.

Asswpne switele doia if recersary:

LR NENES

I "Describe with apprepriate expressions z&,ﬁaﬂdﬂ s mixing length theory (b) Hagen
potssenille equatton (c) Mikuradse's experiments and {d) Colebrook-white egpation. - 3]

@i Pwo pipes have a length L cach. One of them has diatneter Djand the other has digmeter
I, If the pipes ars arranged in parallel, the loss of head when a total quantity of water )
flows throush them is H. If the pipes arc arranged in sedes and the same quantity (3
lows throvgh them, the loss of head is Hy. T Dy = 02, {ind the ratie of Hy to Hy,
neglecting minor tnsses and assuming same I {81

3, A weservoir A discharges throuph a pipe 450mm i diameter and 900m fong which is

connected to pwg pipes, ope 1200m lodg leading o reservoir B 30m below A and the

other 1500m Jong leading to reservoir C 45m betow 4. Caleolate the diametess of fhese

two pipes if they heove equal discharpes which together equal that of & 450mm thamuter

pipe of length 2100m connected directly from reservoir At reservoir B, Negleel alf

lasses exce those due 1o Mction and ossume that the fricton factor £ the same for ali

pipes. (107
A Derive’ an expression for the prossare rise dus to inslentansous closure of valve

considering the pipe to he slastic. From the derived expression fﬂr elasm: plpf', obtain the
pressure e for 11gid pipe. F7+1j

3, Explain Gradually varied and spatially varizd flaw with one practical example for each, [fi],

f. 2 Develop fhe relationship betwern Chézy™s couflicient, Manming's coetiicient and

Darey's poefticiend. T4 -

by A rectanguiar chanee] Sm wide snd 1.5m deep has a siope of §.007 and in lined with
smiootl plaster. It 33 desined to enhanee the discharge (0 a maximums by chapging the
dimension of the channel, but keeping the sawe ampunt of lintng, Work out the now
dimension ad the porcentsge ihcrease in discharpe, Take rouphness coefficient
n=0013 141

T. What i3 specific foree? Prove that for a given specific force the discharge in a given

channel section iz maxdmum when 1be flow iz in the enticul state, A venturiflume in a
rectangular chaone! of width of “B™ has the throst width of ‘b'. The depth of liquid at

ctitry 13 H and at the theoat 3z h. Prove that fellowing relation exists for the discharge and

width ratio. _ 1 [Z+4+3H3]
h a3 I

_ aiap B
) =3.13bH (Hj

§-A()- A



T TR T T T T g -

M/Demrﬂ the dynamic equation of Gradually varfed flow {G‘FF} and convert the derved
equation for the case of wide rectangotar chamgl, llsmg Mamung s equation, iHte
following Forrg:

dy _ Soll- (/9]

a Y Where Sg = bed slopes Yo = nomal depth, .= éritical depth,
LA }rq. ¥

9. Doaw g hydraulic jump profile and indicats depths and energy loss using sp-mi.ﬁ;‘: eIETTY -

and specific force diagram. Also derive momaptum 'équ:umn for the hydraulic jump in
rectangular channel, -

10. & trapezoidal channel 1.5m decp, 10m bed width, with 2:1 side slopes is excavated in
gravel of median size of 60mm. What is the meximuem penmizsible channel slope and
what discharpe can the channel carry without disturbmg its slabl.hly? Take angle of
repose(p} = 37" and K5 =

LER )

bobl T 1i8g

18

161
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-
VoG :mnl*ﬁ'm £ ere Iequired 1o give (e answars o Theds cwm w 'wrrj: ivs 1ar a5 practicals,
v Attempl oy Five fiva queshians, :

- . - .

¥ Thefigiires in the morgin fndicate Prll Mars,

¥ Assne st Ble data ifneces sy,

L. ay Obtain o f!!s.p'":.:.mn for presstice rse due th hl:}burﬂ of valve st he end of fhe plpﬁ Tna

="« when the'vilve is instantanecnsly cinsed. i8]

1

B A Ddw of A0mis ds cared in a Arpy weide recluneilis channel at a depin of Ll Finsd tke

o slops necessary to susiain anifoer llow st this dopth if o= G012 What clinze in -
roughness would produce unifeor eritical How al this discharzc on Lhis given slope? [%]

2. Ay Tierive an ewprzssica for (e momenmm squation in the case of hvdrauliz jumn in the
reclangular chsanel. lience derive the refalicn beiween initial and zequert dapths. [&]

By A rectangular conercls chanme] dmoowide ke a slops of & = LR casties o flow of
18nr's und has & depth of 2.2 ar one section. Dy wsing the divect step method amd
taking one step, compule (b depth 3{m downstrearn. Take o = 0.012, %What 15 the Gpe
of suzface curve obtained? _ [3]

3. a) Differcntiats betweesn mebils toundary and ozid beundary chamnel, lence dafine cyitical
rracrve gtress angd Incipient motion congditicon. bl

) A reservolr A with surfhes leve] E0m above datum sueplies to a jurnction hox theough a
- Ao pipe 600m leme, From e juaction box, S300mo and 200mm diamelzr pips:
“fanch oI, The A00 mun diameter p;pe 1s fHm lonz and connested to 4 roservoir B ol
leviel 48.19m while 200mm dumeler pipe is 200m long and i3 eorrected ta a reserveir O

of leve] 45 %%:0. Find the discharge inte or Jom e reservoir B and O Vake f== (.03, . 710

4. a) Berive the dizcharzz equation for the lrapzeoidal weir, Discuss alse the impact ol
dpprouch welocity zid snd contrasiion while Serving snch squation. | . [2]

b} A smealh pipe carties 0.30m*s of water dischargs with & heed loss of 2m per 100m
~ lengih of the pipe. Tietennine the dlameter af the pipe. Tlac friclicn faclor equadon lor
' 2221

H -6 1 o
— and assume — =197 m T ®].
Rezlz.'l? .

P

5. & Prove that ths condition for most seonomical parnally filled cirenlar chanrel szelion fior
imaxirpmm velocity 35 b = 0810, Where 1 = depth dbr maximvrm velocity and D s
diameter of the ¢hemel, [

soaolh pipe a: £=0.0032 —

T Tizes of S0mm diameler are to 5 used 1o siphon water from a main canal to 2 branch’

" cangl, the differences of water level betwean the two czaals beme 12, The longth Foon
the main cenal so the swmniit of the pipe Hnc is 1En. the tomt lenglh ol the pipe heing
A3, Determing the swimber of pipes sequized to discharge al i2ast G0 lters/see W the
brarch canal. Find also {he maximmuarhizigh of ke sumsnit abovs the water f2vzl of the
ain canal Ao that tha pressure at {be sninbmls ey 1.:::: fall belowr 20TCTa [hsalule) Take
F= 0.03. Tgrors minor losses. . [#]

b, ap Derive Darcy-Weisbach scaston for the fiiction head Joss m B pise. Whal ar:
Hydranlic grads aod TLLEIJ.E-H‘:‘Ig}‘ lincs? : [&}
1) Far e purpose of discharge mwasiement, the widlh ol a rectzazvlar chapsel s reduse2
from 2,75 moto 2 and the Coor is oaized by 0.3m ax w given section, Whal rate ol o
is mdwated by a drop of 013 m in (he waler surface clevafion 2t the contractzd secrion
when ihe deph ol the appreach flow 1= 2 m? (&)

FEE
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’ S#bjec.r: - 1ydraulics

Candidates are required to give their answers in their own wards as far as“pract:lr;ahlc
Auermpt AU questions, .. . o )

The figures in the margin indicate Full M’tzrk.s
Necessary fipure iv gttacked barewith,

Assume suitable data if necessary.

. Explain Trandtl mixing length thenty, Sturling from the expression [or turbulent shear

stresz  derive the wvelocity disfribution in the region of tarbuelent flow  oear

*
hydrodymamically srnocth bowndanes in the foto i* = 5.?51@3“:,[ uD}'] +35.5.
u

What size of tew cusl iron pipe is nosded to tansport 400 1ps of water for 1 ko lang pipe

water (LG 4 Pa B,

Bezervoir 4, wate: surface elevation 12[)1:1 iz connected to tescrvoit B and O having .
surfuce elevation 7o and 50m respectivety. A pipe line t 30mm dlameter and 400m long
connects reservoir A W Junciton D Beservoir B and © ars connected to Junclion 1 by
Timm diamefer 100m long and 100ourn dizmeter 230m long pipeline respectively.

Assuming friction factor [ = 0.04 for all pipes, catimate the vate, of low for sach pipe,
reglecting minor hoad losscs.

A 2 long, 75mm diameter, steal pipoline, wall thickness 6mm, carries water bom a
latgs rescrvoir tank, held at a constant head of Gm. Discharge is 1.022m3/s through a
vanable speed valve positivned 10m fiom the supply tank, Dischargs iste a second
conatant head tank held at 2m head as shown in figure below. Tf the valve closure [s
instantaneous, determine the theorstical magnitudes of tne pressure wawvs propapgated
away from the valve under frictignlcss conditions. Draw pressume (both stcady and
unsteady) time curve ot point Sm, 2.50 and 0.5m from the upstream tank. Take K=

© 2x10° W and B = 204x10° Nim’, R

s

~7 Gm
=

2rm

1fm © 1ien

.

o

J

r

na_

D1£fnrentmte gxaduallj.r, rapidly and spatl.ﬂly vamf:d Oow with neat sketchos wod
exemples, What iz ensrgy slope?

Find a exprassion for the theorclical depth Bor maximum velocity in a closed ciecular
channel in terms of the diamever 47, Compare the discharge at mavimm velocity with
that when the channel is ruaning full, assurming that the Chery’s coefficient is unaltersd,

© and the preseure remaing aimospheric,

O

JWrite algorithm and programnie coding in any high level language (C or Fortran) far

calenlaring uni lorm depth for tectangular channel.

Daw ant explain the velocity profile in a cross-sechion of rectangatar, triangular and
trupezoidal chantie] shapss.

with 2m hoad loss? Take roughness ‘hmght of the pipe is (.26mfn and the viscosity C
3 8]

.e

-

[5%2]

[2+5]

(3]

-
e ="



E Why the critical depth varies for the constriction [low analysis and does not var}f iy the
haop flow anal vsis? A rectangular channcl 2m wide has a flow of- 214 m’/s at a depth of
1.0m. Detarming i crideal depth ocours (a) a'scotion where 2 hump of AZ = 20om high 13 e
installed aeross the charme] b, (B} 2 side wall consigotion (with no humps} reducing the
cheante] width to 1.7m, and {c) bath (e bump and side wall constachions combaned. Will
the upstreaim depth be affected for case (c)? If so, to what extent? Meglect head losses of
the hamp and constriction cadsed by Fiction, expzmsmn and contraction. [1+1+;+3+1]

0. A rectanpular channe]l conveying a.discharge of 30 566 i5.12m widc with a bed shope 1
' in 6000 and having Manming’s n = 0.025.-The deplh of flow at & section iz 1.5m. Find -
.. how far upstreamn or downstream of this section the depth of flow will be 2m. Find alzo
..... .. dhe types -l profile. Use direel.step mothod for ca}mllatmn and. take, enly . bwo s}cps [et

ealoulation, e [F+1] |

10, Aweide chimnel with uniform rectangular séction has g ch:m ge of slope from 1 in 95 to ]
in 1420 and the flow is 3.75m%s par m width. Determine the nUmLal depih ol [ow
eomrespanding to cach slope and show that a hydranlic jump will ecour in the region of
the junclion. Caloulate the heipht of the jump and sketeh the surface profiles between the
upsirean and downstream regions of uniform flow, Maming's cocficient n = 0.013 and 5 :
it may be assumed that the channel is wide n comparison with the depth of flow, =o that L ey

the hydruulic mean depth is approsdmaicly equal to the depth of flowr, 6]
R .

Find the pre jump snd post jump heights of the hydrautic juenp formed at fhe toe of the

spiliway, Neglect enerpy loss dusto flow over spillway. . _ 161

* Height of the crest above [/S hed level =
Discharge = 80 m'/s
Width of the canal = 10 0m
Head over the crest level = 2.47m

Explain the [ormation condition of repelled and submerged fump for the ahove flow
eorhElinT.

1l & chanmel which is to carry 10 m'/s through moderately rolling tupography oo a slope of
0.0016 15 to be gxcavated it coare alluvivm with 508 of particlzs being 3em ormere in
diametsr. Assyme that chunnel is to be unlined and of trapezoidal 2ection. Find suitable
value of hase widlh and =ide slope, Take 9= 34" and XK, (ratio betwecn bed shear EMV
and critical ghear stress) = 0,73, Use tractive foree method, 1"/[5]

ELE ]
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Subject: - Uydranlics.

-l ad awd wd

+  Cenididales are required m cive their answers in their gwn vm:rds as far as prautmab]e:
" Artenrpt iy Firee Free LFHESHOMS, . "o .
< The figeres fa the nrargm indicate Fril m'h!fks R
v Assume suitable values of MECessary. 1':;,_, L
4

B .. }I-"_ . i
1. a} Descobe the vadation of pressure withilime near the valve, with neat sketches, when -

flowing fuid-in the I::un,r_, pipe is brou gi‘t! to resi b}r the valve at the dowastream end ‘Df
pipe. © : ; . _ [+

'i:
D:simgmsh between most coonomical 'rng.rld mmost eﬂicient channel szection. Show ihaL
the most of economical trapezoidal chagmel section has ity side slope equal to 60°. - [E

2. @) Starting ffom dynamic equation of G %P, prove that the flow profile slope for w:de
-rectanyular channc, using danning's eiuatwn will be: '

Where So = bed slope, ¥, = nonnal depth, v; = crmcal depth ' (2]

-l oel. el ol

B
|
|
|
f,

b) Derive the equation for jump height caleulation ﬂm:rugh the specific energy analysis. [OF

¢) Thereis apressuIB loss of 300K N/m” when water is pumped through ap:pE]me Aata.
_rate of 2 m'/s and there is-a. pressure loss of 250 K N/m” when water is pumped: ab-a-
rage of 1.4 m*/s through pipcline B. Caleulate pressure loss which will occur when 1.5
m/s of water are pumped through pipes A and B jointly if they are connected (i) in -
series, (i) in parallel, assuming that junctmn losses may be neglected. In the latler
tasc calculate the discharge through each pipe. : . : [6]

Wh}' the critical depth vares for the constnetion flow amelysis and Jdoes not vary for

the hump flow analysis? Describe the specific discharge curve for the sudy of -
consincilon flow analysis, - ' . i8]

b} A pipe line 30m long connects two lanks which have a difference aof water level of
12m. The first 10m of pipeline from the wpper tank is of 40 mm dizmeter and the next
20m iz of 60mm diameter. At the change in section a valvé is fitted. Calculale the pate
p af flow when the valve is fully open assurming that its Tesistance is newlipiblé Apc-HrEt
452 £ 1oL batipipes is 0.0216. Jn order to restrict the tlow, the valve is then pamall}’
closed. [f K. for the valve js now 5. &, find the pereentage reduction in flow. LE]

Why it is necessary to include kinatic enargy cormeclion faclor (¢0) in Ber:nuI]J 5 -
tquation und Momentem correciion factor () in nmmmtum squation for Lhe tluid

flow unalysis? Derive the expressions for Kinetic snergy comection factor ‘and :
.
momentum- commection factar, =

T SR TR RN GRS S SR S
(Y]
=

)



b) TIsiig Hadry-Croas method find the ‘hgcharge for each pipe us shown w figmme below,

2)

b)

<)

1
li

L
3

{3 =75 umnit

Define ﬁlﬂhi]ﬂ-baundarjr charmme!. Expiéjn the use of shield diagram for dcsigniug
mobile boundary ¢hanne], ' -

A wide rectmmpmlar channa! hawine a bottom slope of 5107 has conaant valne of
Chezy's costiriem egnal to Ta IF discharge per umt width 1s 4.5ms amd charmel
ends as a0 akompr drop, fnd e jemth of surfece curve, Use dirert sep method teiins
mianTeaTm of S Ermns '

Wit is Mondvy's ctemt? Descote: i, dfferem flow zomes 0 Mogdy's chart wih
NECEesSary oAVenTe equations. '

Diztingrish batwesn major and mmer head losses. Find the expresgion for minor head .

loazes.

The ‘bebavior of 2 gver with disctaree of 2000 ms is requined- o be stucdied by
waking distored model havire tedznmal scale ratio 1/1000 i vertics? scale mtio

_lflﬂ[}. Emdfjﬁtairj’dlﬂgn erf thesmrerded

% e

I SR B
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v Cand:d:m:s are required to give their answera in their own words as far as pmctlcabie
v Atfempt AY quesifons.

v The figures in the margin indicate Fulf Marks.

v Assame suitoble data if necessory.

1. ) Explain the procedure of computation of omitted measurement, when two affected
sideg of traverse are oot rdjacent.

b) The following observations are made it a {raverse ABCDA.

Traverse Leg | Horizontal Distance (m) | Triverse Station | Horizontal Angle ;
" n 1 1]

AB 71.5 A 78 [41 125

BC 420 B 101 {18 {38

cD 70.0 - C |89 |39 14]

DA 1565 2 H_Jo0 | 2]

Bearing of CD = 314°5804" Coordinate of C (500 m N, 500 mE)
Complete the Gale's Table with final adjusted length and bearing of sach tine,

2. 8t Describe about the werking principle of subtense bar tacheometry and derive subtensa

' har formoula for computing hotizoptal apd vertical distances when line of sight is
inchined upward,

b} It i3 regoired (o determine the height {cleat) of 2 Flnnd light lowieT in an arena by

using a transit theodolite and for this zenith angles observation teken ot 5 m and 2 m
height or 8 target vane held om the plinfit level of tower were 87745 and §8°30

S respectively. From the same instriment, 2anith anple abserved at {op of the 1awer was

.. fenmd as 67945 if the RL of the instrument sxis was 1200000 m, Caleulaie the elear
, © hoight (plipth 1o topy uf thetower. ©
3@ EJEFI' WIE‘W wn‘iﬁm imierval, hurlwntal equivalemt, index contour and the
: csa.pf contour with appropriate neat sketches.
_wmg are the co-ordinates of thiee known station points whesc darmhmls ars
served- fmm the wknown imstroment station P.
. A B [
Eastmg {m) 5000 1 10,000 | 15,000
Nouthing {m) | 10,003 | 15000 | 10.000 |

' Ifobserved horizontal afe APB =45° and BPC =52
Detormine (i) Length and Bearings of AP, BP and CP (ji) Co-ordinstes o P.
Derive the expression that in 2 parabolic shaped vertical curve, RL of any curve point

. _ z
P'is cqual to y, = BL 8% L BX b1 GrRve
Z00L M} :
Where, g and g are percentage of grade of two tangents, L is the total length of
curve and % is the chord distance taken from BVC. Also find the formula to determine
lowest and hiphest point of the curve.

- {6]
[10]

|2+4}

(10]
{8]

(8]

{6

—*-m!“*-‘"""‘ e

AT 1 e
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b} A road 8 m wids i to deflect through an angle of 667 'with the center line mdius of
300 m, the chaipage of intersection point being (34+505) Km: A transibion curve i3 to
be used st saich end of the circular curve of such & length that the rate of clange of

tau:hal a:ce]emhau it SrJ cm."sec when the speed of design vehicle is 70.Jmuph, find

i ; 1} Length oF traiition curve

TR : i} Super elwaimn

iily Chainage of tanpent points and juncton points

iv} Deflection anples for first two pointa of transifion catves and cin;:.ﬂm-' curve,
- 1 m and circular corve =20 m,

e

Take peg interval for ransifion curve =
5.. Atempt any four: [4=4]
a}  Feahue of tofal station and its importapee T
b)) Woring principle and components of GPS™
)  Field proceduns’of aetial photugmnﬂm:lry _
" dy " Application of remote sensing in engineering and mappmh
c} Cﬂmpanmts of GIS and its application

XM

< e s L

[10]

Y em——— .
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Candidates are reguired 1o give their answers in their own words as lur as practicable.
Artenar Al srestions. :

The fgures in the morgin indicare Fall Marks,

Asvume suitable dara if necexsury.

AT

a} Describe consecutive and independent eoordinates. Explain the plotting method of
traversc by grid eaotdinates. f3+3]

b} It a four sided closed traverse ABCDA the following informations are given. [10]
Sidc | Lempth (m) | Deflection angle | Rearing Coordinates
AR 1 28000 ;7 A -
_BC 36000 |- BI00'Left - | - 7 ?
- Ch 32000 135" Left ? L=2300mE, 2300mN
L DA ? ? i . ? i
I} Compute all missing fipures.
ity Compute the coordinates of other points with respeet to C.
2. a) Develop expression for H, ¥, and R.L for the tangential system of tachometry when
the hoth sightings are angles of depression. 14
by Determine gradient and besring of PQ. The stafl was held vertical, K =300, C =0, [a6f-
[Inst. 5t | Staff [ Bearing 1§ Zenihal | Stafl Readings (o) |
5t i tApgle |T |M |B
i R P S60°E | 7928 236|185 L2y
i Q S30°W  f9s5°08' 2.94 {212 1.30
&) The top (O} of 8 tower weas sighted [rom two stations af very different level and in

same vertical plane with (. Find B.L of the top of tower ftom the foliowing obsorved
chata: [6]

st 5t | Hi | RL | Tgct__@al@&!ﬂ

—_

P 1.57 m - Q 2159
R_[16dm | 11278m | Q | _08%2 |

The distance between instrument stations P 2nd R is 12000,
The angle of elevation [rom R t0 7 %) above the 1oot of the steféheld at P was 15°11°
3. a) Dxplain the factors fat affect the contour interval. f4]

B In 3 jigonometrical levellings a 1oil station "P" wag sighted from bwo mstmmcnt
station A and B which were al very different jevel bul with 2ame Hne of sight o (bt

of target and following information were noted. fa}
[ Inst.st” [ HE{m) | Target j Zemnh : _ Angle Distence
B | _FR Lo ]
A 142 | P 6518 | 304%3f 120,00
B 147 |- T 69°52' | 290°00' | (st' A le 81" B)

A | i4r T RU§09°57 1 257018 .F

Determine ihe KL of B, if RL of ground point B was 128000 m and vane height while
sighting from A o B was 2,50 m above Lbe foul of the vane.

fr]




. a}

b}

c}

gy

Tt twor point resecnon problem, iF two known points 4 and B havieg coordinates
(6928,474 mi, 7464 418 mE) and (5363.275 N, 3002.054 mE) are gven. From two
pointz C and T} located south acd west of AR, angles obeervations are
£ ACH = 7035dBY, £ DCA = 52725357, 2 ADD = #5%27313" and
£ BDC =32°16'42". Determine the coordinates of resection point "C"

Derive the formula for deflection angle (e) in transition eurve, £ = 573 F/RL, minute.

Caleulate the R.I.5 of pegs on a vertical curve connecting two grades of -0.5% and
H.19% ad the interseetion pomt which bas chainage = 1000 m and B.L = 300 m. The
rate of change of grade is 0.1% per 30 m. Take peg intgrval =240,

Compute the data for seting owt a simple circular curve by Rankines deflection angle
method from the fpllowing informations:

Angle of imlerzection = 14570

Chainage of point of indersestion = 1380 m
Degree of purve = 5%

Least count of the theadolite = 107

Peg interval = 30 m

. Wrile shott note on: {any four)

a)

Fizid procedure of aerial photogrammetric

b} Application of remete sensing in enginesring and mapping

<)
8

£)

Working prindple and components of GPS

Components of GIE and 1ts application

Fealures of tetal station and its oponionce
LEL ]

16} -
4] -

6]

[4]

[4x4]
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- Atramim AN quegiions,

Candidates are requuﬂd to give their : answms 1o thc;r oWl wurds as f&r .

The figtires in the margs mdicote Full Marks .
Aszume suitable data i HEEE?T&?}' '

angd besring of EF.

[ Tine | Lcugth Bearng |
AB | 61080 | NBIVE
BC | 51000 { NI3*%VE
Cb | T130.00 | S §50°10° W |
DA | 45000 | § 15930 E |

Stae he principle of sadiz- techeometry and describe the ﬁeid prmedmf uf :

tacheometry surwey {or preparing topopraphic map. '

b} A tachometric survey was done to find the gradiens between X and Y. Tﬂchmmf:ter
congist of an anallatic lens was used and following observajions werg made from
section B on vertival stafll :

Inst. Stn. | Staff point | Stadis hair readings | Vericsl angle Hearing
R }{.__., 0915, 1 750, 2.585 13% 3. dast
B Lt {.760, 3.240, 3.715 it LT MR I S

a) How can yoo measure the horizontal distance and elevation of an indtcessible nhjcét
when the Instrament positions are at very different levels; instrument stations and ﬂ'IE.' :
efevated object ave in the same vertical plane. : '

b) The co-ordingtes of three known stations Swa}'ambhu Dharara aud Chovar temple i is
given balow.

[Known station Huriz.untal anple Easling Morthing
| Swayambhu(S) | SSExD=41°2021" 1627464718 | 3066028.47¢ -
! Dharura (D) | ZD < C=975¢'a1" T 629602054 | 3065363.275
| Chovar Femple (C) | 2C « 8 = 220742'58" 627611753 3061479.468

A theodolits is set up Over an untknown poind X. Calculate the co-orditiates of station

X wsing the Ticnstra metHod,

B

e




e et

- 4. &) Describe index oot and explain indirect methed of mmuunng for field L‘nntm] :
b A road 8m wide is to deflect through an angle of 60° with e penter line radive of

[1+5]'

300hm, the chainage of intersection point being 3605m. A transition curve is o be'used =

at each end of émn,uﬂar curve of snch a lenpth that the tate of gain of tﬂd:&l
" acceleration 15 .5 m/s’; when the speed iz S{}klm'h Iind ot _ L

1) length of transitiog cltive
it} superelevation -
i1y chainage of all tangent points and junction poims

iv) Calculate the first two deflection angles for transition m:rve am:l ﬁﬁt twca
deflection angles for circular curve. 'Fake pep interval = 10 for Imusman r;:mi:: ami...:_ R

2m for cm:ular CUrve.

A, Wntt_;-. shert sotes on: {any foush

a} Woking principle and components of GFS
b) Relief displacement and its expression
. ¢) Application of remote sersing in civil enpineering

N i3

d) Feanrres of total station wnd ils imporlance . E . PR

c) Componient of GIS and its application

FxF
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¥ Candidates are required (o give their answers in their own words as far as practicabie.

v Attempt Al questions.

¥ The figtives i the margic fndicate Fudl Marks.

¥ Assume vuiteble deta if medessory,

1. 4 When would vou sugpgest a theadolite traversing by the method of deflection angles?
Explain with neat sketches. . [&]

b} The following dals refers to & traverse ABCDE. Determine the hearings of the sides

DE and EA. ' (107
{Line ap T "BC_[_CD _j DE | EA
* Length (m) 230,50 —j 250.20 210, Rﬂ i 24030 | 265.40
‘Bearing | N36%5'L | SBZUR L | §J0°13 ? ?

2. a) The co-ordinates of stations § and A are (130912 m E, 117050 m N} end
(1523.43 m E and 956.87 m N) respectively. Calculate the co-ordinates of point B
wlhich has bern located by interscetion from stations $ and A observing the Doltowing
engles. <BSA = 837389 and ~5AB = 55%5033", (3]

b] Calculate the elevation difference and gradient between stations A and B from the
given data which are observed by a tachcometer from station K. Siaff was vertieally
held a1 A and sublense bar at B, The subtended angle between the instrument and 2m

long subtense bar was 00°42°15" [3]
Instrumment Elghted Bearin Zenith SLaffreEEﬁEg - ri::;lthtensen_];
ﬁutmn | £ ungle (m) . bar height
R A _L 345%000 | 96°30° | 0.650, 1.250, 1.850 X
L _E_. B | 225%0" | 500" | h 1180 (m)
3. a) Explain the direct method of contouring and write the uses of contour map. [6]

b) In a road alignment a falling grade of 1% is followed by riging grade of .5%. The
chainage and RI of the imersection point are 300 and 350 m respectively, The rate of
change of grade is 0.1% per 20 m. Caleulate the necessary dala required for setling.

out the vertical curve, take pey interval of 30 m. 10
4. @) Txplain depree of cwve with neat sketch. Derive the formula of Tangential angle,
o= ?GRC and deflection angle Ay =8 — 8+t + ... — 8. i8].
r

b} The top of temple was sighted from two stations A and B at very different level. The
ohserved vertical angle from A and B to wp of wmple ‘P were 30°368" and 20°12
respectively. The verticat angle B ta A to a vane at 1.5 m ghove the foot of the vane
was 4915 The height of instrument at A and B were [ .47 m and 1.42 m. The distance
belween two instroment stalion was 112 m, RL of B wag 1280.00 m. Tind tha RL of
the top of the temple. Also apply the correction for refraction and curveturate. [8§

3. Write short notes on: {any four} [44] :

a) Working ponciple and compoenents of GPS

b)Y Importance and uses of photogrammelry

¢} Application of remote sensing in Civil Enginecring

d) Features, importance and uses of Total Station

e} Component and subsystem of GIS and its application
2L
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¥ Candidates are required to give their answers in their own words as far as practicable.
V' Attemnpr AH questions.
v' The figures in the margin indicare Full Marks,
v Avsume suitable darta if necessary.
1. a} Write the field measurements required in theodolite raversing and explain closed and
OpeR traversas. [4+4]
b} Balance the fﬂ]lﬂwmg mnrdmatﬁs and ::{umpu{.e: the totsl coordinates for & Iink
traverse XABCY using Bowditeh’s rule, The given coordinates of X and Y are
(1877.51 mN, 129020 mE) and (1626.50 mN, 1578.87 mE} respectively. If
permissible closiog etror is 1:500, justity your assessment. Other observed data are as
foliows: (%]
Lines XA AB BC CY
Lenigth {m} 120,00 111.50 132.40 97.60
Bearing 135°00° 119°3 17500 70
2. ) The following ubsanranun were made with a tacheometer. The staff was held vertical
{congiants are 100 and 0). 18]
Inst St | Staff St | Bearing Vmica] angle |  Staffl Readings
R P 160 +8°2 2.60 1.85 1.10
() 200° 273 2.50 1.91 1.32
Find the gradient between F and ().
b) Explain the method of ngonometrical levelling to determine the elevation of
inaccessible object when the instrument stations and the object are in difleren veriical
plane. [8]
3, &) Explain about the ¢haracteristics of contour lines with clear supporting sketches. i8]
b} Explain any one method of analytical resection. {8]
4, 8} Prepare atable giving all necessary data for serting out & vertical curve, [10]
In a road alignment a grade of —£.5% followed by +3.5%, R.L. of I.P. = J000 m
chainage of IP = 1500 m connect the two grade by a parabolic curve 200 m long. Take
peg interval = 20 m.
b) Determine the expression for the scale of vertical photograph. [6]
5. Write short notes on: (guy tweo)
2} Write the working prineiple of GPS, its companents and uses. [8)
b) Working principle of total station, its importance and uses in surveying and mappng. [8]
¢) Write the components of GIS. 8]
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¥ Candidates are required to gve their answers irf their own words as far as practicable.
¥ Attempt All questions.

v The figures in the margin indicate Full Matks.
v Assume suitable data if necessary.

1. ayExplait in brief field procedure of irangerse survey between twa known stations. [a]

E} Below given table lists measured angles to the right for the traverse. The bearings
A-X and E-Y have known value of 139°05'45"" and §6°20°47"" respectively. Adjust

this traverss for departure and latitude misclosure, [10]

| Statns | Length | Measured angle |

A | - 283°50°10”

" 104550

B - 2561718 |
1007.38 5
€l 98°12'41" |
89781 | ;
D - 103°30°34 |

2. a) Tn what situation reciprocal trigenometrically levelling is conducted? Derive a relation
* for determing the reduced level of a hill top when two instrumne stations and Larged
peint arz at different vertical plane. ' 6}

A2 m long subtense bar was placed -above station.B-ond the angle subtended at
station A was read us 02740207, Intepnediale level information was later recorded
using a theodolite with tachemeiric comstants 100 and O at station C and the staff was

heid vertiesl. The following data were recorded on to stations A and B. 10
Inst st” Sighted (o Honzqnjg circle | vertical angle Staff readings (m}
C A . 0000 00° 0581000 1.458, 1 649,.1.839 |
| hi=155m | B 8072420 +10°23°30” -, 1235~
Find the difference in elovation and distance between A and B, ihe horizontal angle ACB
was 60°0°00"" Jchre
3 ab“rhal 1% mean by contour interpolation? Whick method do you suggest for contour

mterpolation in large volume of work and bow would you applied it? 6]

'a
b) A, B and Quare visible stations in a location survey. The computed sides of the

triangle ABC arc {lﬂ m, BC = 1442 m and CA = 1960 m. A station 0" 13

established outside th and its position is to be determined by 1esection on A,

- B3 and C, The angles thi Gl halg 45930 and 52715" respectively. Determine
S ke distances,of OA #a0c, t10]
g, d} Diescribe eiementh of transition Lurve (6]

b) A road curve of 180 m be set out to co tangents. The maximum

speed of this part of the road wi 13 gmfsec I Tansit es are to be introduced

é‘.a wp cach end of the curve. Find a = gth of tf‘ﬂﬂaltlt’,‘f e and circular curve
- ncfuding the value of tirst two def] gles of each curve. [10]
B, With the heip of neat sketch describe relidf dlsplacﬁm on a vertical photograph. o]
‘)*Explmn im brief GPS field procedure. L [5]
i iy [“ es and advantages of satellite imagary. 5]

'-w\- o
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v Candidates are required to give their answers in their own words as far as practicable.
¥ Attempt All guestions.
v The figurey in the margin indicate Fall Marks.
v dsswme suitable daia if necessary
L. a) Toraclosed traverse ABCDA, compute the missing data. 8]
Line | Length{m) | Bearing
AR 10000 N45° 3 W
LGC &05.00 M5*30E
Ch | 95.00 N 88° 2iF E
DA |7 2
b) Whar are closed and open traverse? Fxplain consecutive and independent co-ordinates
with examples. 18
2. a) The following readings were taken by a tacheometer with the stall held vertical. The
tachcometer is fitted with an anallactic lens and the multiplying constent 15 100, find
<t the horizontal distance from A to B and gradient of AB. {10}
Instrutnent station | Staff Station .J_Elﬁﬁal angle | Staff readings Remarks
BM : —673) 1.100, 1.153, 2.060 RL of BM
A B l 0w | 09821108, .18y | T070-00m
b) Derive an expression to find the R1. of an inaccessible object when the instrument and
the object are not in the same vertical ptane. [5]
3. a) What are the methods of contouring? Explain briefly. Write the uses of contour maps, 8]
B) What is analytical resection? Derive an expression to find the co-ordinates of
unknown points by observations to three known points. £1;
4. g) Calculate the RLs of pegs on a vertical curve comnecting two grades of +0.5% and —
0.7% at the point of intersection. The chainage and RIL. of intersection point are 500m
and 350.750m respectively. Thie rate of change of grade is 0.1% per 30m. (%]
by Find the elements of simple circular curve. 4]
gy Drefine: (i) Tiled photograph {ii) Side overlap (1ii) Principal point {iv) Flying height [
5. @} What is GPS? Write the components and working principle of GPS. 18]
b) Explain the working principle of tofal statfon. Write its importance and uses in
[8]
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Candidates wre réquired to zive thejr arswers b thelr oW woTds a5 far es pracncah 2,
Artampt A guastions. . '
1?1&f3uv'es in the morgin ndivate Foif ‘Irf;,_riu

Arsuma suitabie data if necesyary. .

y

i}

)

a}
B}

What are slosed amd vpen ravarses? Explain trarsit rute for balanving the travarse

Balance ths coordinatss of a bnk traverse XABCY wsing Bowsdizck’s mle, Tha
coordinates of stations ¥ and Y ave (13162 510N, 775.250E} and (1043030,
10436108} respectivaly und permizsiblz closing error is 1300, Oher obsorved data
ere miven belows :

Lines XA | . AB BC [ oY |
| Lenpth{m) | L20.00 | 11150 | 13240 | 97.60 °
Beaings | 135°00° ¢ 119°30° [ 175900 | 77°30° |

"What is contour gradient? Write characteristics of conton:s with suitable sketches,

The following obscrvations ware talken [rem the traverse stalion A and B, The staff

-was beld vertical. The tachometer is fitted with acallactic lans Muluphcatwe

COHETANT — II:JU

; T T
| Lsrtaa:zic : HI {m} ' Staff Stau-:}n Bearing | Verlical angle Staff reading
I .- . [ —|
| A 1.50 C 158147 5" 260 1.ES 110
B 1.53 D Lt HEFY 250 1,91 132

Tndependent coordinates of A is (300, 1300}

Tndenendent coondinztes of B is (250, 25000
Compute the length #nd heanng of CTD,

What i3 deerés of curve? Duscriba the floments of simple ciroular curve.

Year/Part |T/T_~  “[Time — |3he '

Design a composite curve with the following data; Deflection anple -- 607, Maximum ™

spaed of wehicle = 44 ﬂw'hr centrifugal ratio = 17§, rate of change of radial
sceeleration, = 0.30mdsoc” . chainage of TP = | 150m. Alsn caleulale the aLlllng ant data
of virculsr purve by R&Iﬂi..n s melhod. Take pbg ieerve]l = Fm,

What is GPS? Write about the priniples of GTS and itdcomponenls and apalications,

Explain any one method of unelyiicsl Teseelion to I:aJDu}aLc ihs pobmou of Instnument
slalioa.

Writs shorl noiss on: (any toeo)

by
<}

Companents of GIS and applications of GIS in Civilexgreering
‘Frawires pitoda] stafion and it's oporalions
Remote sensing and it’s applications T

ke

(5

[¥]
g
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S‘m:fjfrf, ‘wuvewm fis

Cardidates are coqmired to zive thelr umgwe:s 10 thedr o words a5 (a7 as practizan’s.
Aftampd conyw Five goesi o

Thg figures v vhe margn indicals Fufl Morks,

Lreyme Juirabie daig iFnacessan

=)

Fl

ay:

1y

2)

) 'J.:I

a)
‘.-_';.')

21

B

SAai ame the Reid measureirants o mRzELy 10 eodolie raversingt Explaly Sowcinch 'z s
2o halancing the frevarss,

e four sedac cloged tavers: ABCTRY, the (llew e Lifdrmations are giver:

P p—

i Lr.,netl Cedleciion | S, | Coordinstes . '
Side | (o] angle ! Besnng . I Northine 5 CsEng Remarks I
A3 | 160 7 sAFGr W ;. 7 1 7
ElS 340 [ 116°00 Ly 7 265000 1 22400 Coordinates
on e cbeee iy | T | 9 R of B. ~

DA ] 7 7 T - R I R

Fiud “he missing data.

Digsenibe the sorking principle of subtense bTr. Derive an sxprossien- Lo find the honzostal -

Zlstancs ared hzipat differsnce between the wimoment station azd staff point in t]'u: case of
dxeel hanr method, Jme of sight iz inclined = nf siaff Feld verticel.

SA tzzhometer 8 oclaced of a2 staian A aod resdin msoon & stell peld upon s DML of

Rl = 00000 ard slaton B osre 061D, 3200, 37460 and ""I!'J:'[} 2120, 4230 tospeciively,
The engie ol degressian of i zlesconps by the Zuss caze iz - 629" and W oo second casa
Y42 I'md the horizental disanes from A 0 B oand RL uf e stzticr B. (Conslenls ars
H:.ICI arg .3 ' ' _
Dezoriba the uﬂmc plz characteristizs of esnmour lines with supoorting sketshes and uses of
TOT.EEr TEEp.
The tah 472 Hill siztion P was & _,_1teJ Fromn swo stacions & =od B st o different level and at e
sape vertical prane with the turret The zexith angte from A to F oanel B o 2 were 38715 and
£3745° regpectively. The zenith angic from A @2 B 0 & vane 1.5m above the food of the vane
was 103230 IF the heiglt of ‘ascement of A and B were  45m and L35 respechvery and
distancs torwesn A and B owas 1590m, and BL of B was (2000w, Ficd the TL of w5l stalon
df mEroetis 3l above e ground), ' '

Dienrve the exoressios of the thoes point anzlstics! reszozon.

Booi
wn langents whick detlzot at an angle of 3 5"15' are to be comnected by o nimalar cures of
2000 radius with'a mansition survs 2t eber ond 'l he chainags of Jae poinl of interzeciion 15
(35540 20) charae, Frad Yhe ahniiaees ol the b:r'nn.n: snd 2pd nf the Larez curves and draw g
ble ol the deflzetion ansles oy chocds of 15m oo sach transition survs, Assume velogity =
100 sy, rate of change of radial acceleration = 4, Sises’, shain used was IGm leneth,

Nefine verticzl and horizenia? cantial. Descritbe ke process of measuresent of velsuity ana

Hlovar o wimmam,
A dowa grede 0f 3.5% 3 followed by an uppgrads 7 4.5%. The recueed leve] and chaiaage of
TP are $00.00m and 2450.00m respectively. 4 vertical perazotic cwwve |30 jong 5 fo be

03]
b

D]
L3
pa—1

[

inrroduced to connedt fis twvo grades. The pews zre <o be fined &t 20m irpervals: Caiculate he - -

BLE ol curve moints ncluding 1awes? poinl

Write shorl netes on (any tao’

a]
b}

2y

Ciabal T'ostticning Systerm

Phoetogrammeny Us linmitaien and usss

Location efscending peintin hvdrorranive suevey '
Seudng autwetical curve
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Candidates are required to give their answers in [hmr own words as far &3 ‘practicable.
Atrempr ey Flve questions.

The fivures in the margin indicare Full Marks

Aszume snifabie data if necassary.

al Whatistraverse? Explain in brief abgut traverse computation: process.

B Given the following latiludes and deparimres of tmaverse ABCDEA, the Tearings of
AR and CA having peen omitted.

" Line Latitude I[m} Departure {m) . Length {m)
[ AR ——- : 1970
-1 BC +541.11 —336.71
CD =877 | 31174
DE =T00.60 ~T2T.88 _
Fa ——-- ' ' 1181

Detertnine the bearings of AB and ‘f'ﬂ-.
a} What is the use of subtenss bar? Write the working ‘ermn‘t of subtense har.

b} Discuss Importance of ‘mgnnomﬂtrlcal leveling. Derive an expression to find the R.L.
©f an inaczessible object when the instrument stations are in the different vertieal
sprane.

a} ‘Discoss abour the principal charecteristics of contour lines with suppoming teal
gs}cetches .

[ ‘.1" he following ebservations were made on & vertivully held stall with a tackeometer
“fitted anatlactic Tens huving nluLLupljﬂng constanut ot 100

i
Instrument | Heishi of Staff | Bearing § Zemith . Hair | Remarks
Station " " | Instrument- | &tatien | - ' | - Angle " - Readiay | :
. 155 . A i iy \ 5730 | LE5, 1735 2235 BE of
B ] gseae | aprmise |11.250, 2000, 2.750 | 0= 450.80m

C&lculatf: the distanee AB and Rl of A and E Find ‘the: c"rmi!ent of the line AB.

ay’ Derw-: the expre*samn fﬂr three pumt Tezection prﬂhiem '

by A down grade ﬂf 4.5% is foilowed by an upgrade of 3. 304, The IE.’dllEi-.l;] evel and
chainags of the point of inwersection level and chainage of the point of intersecion are
GO000m and 450.00m respectively. A verical parabolic curve 180m long is to ou
inteaduced fo cennect the two grades. The pegs are ty be fixed at 20m miesvals,
Calculate including lowest point ulso.

a) Descripe about the setting ont techniques of Aghs hand side compasiic curve.

b) Two straighis AB and BC intcrscet at the chainage {1+400) kilometer, the deflection
angle hemg 40°00", it 15 proposed to layout a circular curve of-400m radins with =
cubic pargbala of 90m lsngth ar =ach end. Pog intervais for circular and ransibon
curve rs 20m anc 30m respectively, Caleulaly lingenlial angles for Srst two points on
rirsition curve, deflection angles for wo peinls on (e ciroular curve and chAIDage i
1he beginaing and st the 2nd of this composits orve.

Wite shert nules on arvy twve:

ay {ilabal positioning system [CPS) by Locetion of suunding poirts

«) Remote sensing and its applicaticn

R

14]

(10]

1]

16

[14]

(8]
(6]
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Cundidates are Tequired to give their answers in £
Attempt anv Five questions.

The figures in the margin indicate Full Marks.
Assume suitable data if necessary.

"B ac pracéticable. -

a) What are closed and open traverses? Explain '
traverse,

b1 The following data 1efers 1o a traverse ABCDE, Determine the bearings of the sides
BC and CD. '

Line” | Lenpgthin {m) Bearing
AR . 306,00 164700
BC 432.00 ?

. CD 32400 ?
DE 302.40 323°00
EA 1 62943 265°06"

- ay Write working principle of a subtanse har. How precision can be increased by using

substence bar for compueed distance.

. b} The followiiig observations were talien it a tachetmetric survey from a stanon A of

ok

F.L. 1084.550, the heighe of mstnement beirg 1.385m.

4‘ I
ingtatioim I[[;Is?r%uhrtl:rft l S?:;{;n | Bearing chith_ol Stadia Reading
: A 1.385 i E 18700y T1%5Y 1,265, 1820, 2345
| L ¢ T 127 . o500 | L1G, 1.990,2.570

The instrument is fitted with an anallactic lens and the multiplying constant is 100.
Determine the R.L. of B and C and the gradient of the hne BC. :

a] Write characteristics of contours and illustrate with suitahle sketches.

b Explain the method of determining the R.L. of an in accessible object when the
instrument stations and object are in different vertical plane.

a) What is degres of curve? Find the elements of a compasite eurve including sketeh.

b} Two tangents intersect at chainages 1190m, the deflection angle being 36%, Caloulate
all the necessary data for setting out & curve with a radius of 3(Hm, by deflection
angie method. Taks peg interval of 30m. Also provide check to support the
caleulation duning setttng out.

a) Derive the expression that the tangential angle for points on the circular curve is equal

1o 1718.87=C/R and also express about the deflection angles for laying out of circular
curve.

by A 2% down gradient meets 2 3% up gradient at a chamage of 2600m, the RL of the
point of intersection being 1200.00m. A vertical parabolic curve is {0 be setoul 1o
conmert two grades with pegs at 20m interval. The rate of change of grade is 0.5% per
20m chain. Tabulate the chainages and RLS of the station pugs ingiuding lowest point

on the curve.

Write short notes on {any twoy:.

e

£5]

(10
[Ex2]
8) Analytical resection’ b) Under water mapping <) Global Positioning System (GPS) +
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Candidates are required (o give Pheir answers in their own words s for'as practicable.
Atterpt AR qricstions. )
The figuras in the morgin indicare MMurks

Necessary Ing-seale and simple graph popers are provided.
Azxume suitable date i mecessary,

Y

A Explain briefly the different Civil engincering and infastrmpetwre development problem
B related o soils. f2]
' 2, Sapdy soil in 2 borow pil has wnil weight of solids as 25.8 kKN/m®, water content equal to
11% and bullc-unit weight aqual to 16.4 KN/m’, How many cubic meter of compacted fill
could be constructed of 3500 m” of sand excavated from borrow pH, if required value of
porasity in the compacted A8 is 30%. Alza ealculate the change in degree of saturstion. NE]

3. What ia the purposz of c]asﬁtﬁng soils? What are the basic requirements of a =0l |
elassification? Draw the plasticity chart incorporate in Indian standard soil classification I

syaiemn and give growp symbols of vadows regions in the char. [1+2+53]
4. Describe the types of posstble soil strectures. [4]
5. Whatare lhc fuctors affecting compaction? How will you mntm] the compaction in the :

field? . [Z+4]

ST 6. Obtain the expression for the crifical hydeavlic gmdient necessary for a guick condition to
develop by using cffective stress approach, Why is there mote likelihood of quick
o condition in sapds than in clay? For a field pumping test, 2 well was sunk through a [
' hogeontal stratum of sand 14.5 m thick and underline by a clay sialum. Two observation '

wells were sunk at horizootal distances of 16 m and 34 m respectively from the pumging

well. The initial position of the water table was 2.2 m below gronmd lavel. At a steady

state pumping rate of 925 liters/minete, the drwdowns in e observation welly were

Tound to be 245 1 and 1.20 m respectively. Calculale the LUEfﬂGl‘E!‘lT. ol permneability of

the sand, 121-144]

7. What is unconfioed Hlow in seepage llow? Show the process of calewiation of u;:-]iﬁ foree
at base of concrute dam due to seepage flow botween dam and impervious lager using

flerw ned. [244]
£. A water tank is supported by a ring foundation hawng outer dismetar of 10 m and [ mnr.r

diameter of 7.5 m. The rng foundation transmits sniform load mtmsuy of 160 kN/m®.

Compute the vertical stress indueed ad deplh of 4 m, below the center of ring foundation. 8]

R ce e .
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9, ‘What is the poverniog dilferantial cquation in one dimensional consolidation theory?  [34+3+4]

The results ﬁf a laboratory eonsalidarion test on a clay sample are piven below:

Preasure P {(kN/m?) © . voidratin.e
23,54 ' 112
47,88 : s
95.76 o . | o 1,080
191.52 - 0.985
383.04 0.830
608 . - - . 0.731

iL.Deaw an e-log p plot. _
il Determine the pre-consolidation pressure {g.).
iii Find (he compression index {e).

{Provide bog scale graph paper)

14, Two identical soil specimen were tested in 8 Uaxial apparstos. First specimen failed ot a
devigtor sitess of 770 kNfm® when the call pressure was 200 KN/, Second SpECimen
fafted at a deviator stress of 1370 kNém’ upder a ceil pressure of 400 kNAn?. Determine
the vatee of ¢ and § analylically. 1 the same 201l is dosted in a direct shear apparatos with

a nurmal stress of 600 ¥N/m™ estimate the shear stress at failure. [i0]
11. What types of slope Eulurcs are commen in soils? What factors proveke slope fatlure?
 What methods of analysis are used to estimate the factor of safely of a slope? [T+2+3]
far

e e
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Mecessary fog-yealr wnd simple praph prapery wre provided,

Agsume suitable date | necersary,

I whart way does the knowledge of =ail methunics Help in civit caginecdng praciice? - [2]

A groject sngineer receives a laboratory report with tests performed on conlral matcrial
thT.i.ug laboratory, TOE, Putchowk. The enginesr suspects thal vne of the tieasurements is
in error, Ace the enginesrs suspivions commoet? 1 30, which one of these valucs s wrang
and what ﬂhuuid fe its correct vatue? [8]

¥ = unit weight of saraple = 8.4 kN/m®
s =Bl wsight of solids = 26.1 kN /im’
W water content = 4095

¢ — voids ratio = ] .12

S = degree of saturation = 95%

Compare the Plasticiny chart pqu’ad hri] claa.szfv flne gmmed sl in VIRECSE, T8RCS and
BSCS. f8]
What 35 the effert of lncreased surface area on the propesties of sails? Tlustrate Ly
schernatic dizgrams hows the clary winerals Kaclinte, Mlite and Montmenllonile ane
lormmed.

An emhbankmient for @ hiphway 30 m wide and 1.5 m compacled Whickness is o be
constucicd from @ sandy seil trucked from a boirow pil. The water content of the sandy
soil in the borrow pir is 15% and itz void mtio is 0.60. The: specification requires the
embankmen be compacted 10 4 dry unit weight of 15 Kh."m Digtermine for 1 km length
of mnbaﬂlﬂnﬂnr the followiepe: |242+42)

1 T’ha weight nt sandy sail from the horrow pit requiced 1o eonstruct the einbankmenl
it} The numsber of [0 m” truck loads of sady smil tequired for the conslouclion
ini} The depres of soturation of the sandy sofl in -site

[14+3}

Dl:tcrmi..rié_.‘th{'r cffective stresy at 2m, 4rm, ‘oot §m and 10m in a seil maess having
o= 21 KN/m’. Water tubc i= 2 m below ground smrlace. Above witer table there is
capillary rise wp to ground surface. Alse drew tolal siress diagram ap to 10.00m. [1

What 13 a flow net? Deseribe its progerties and uses. Prowve that the discharge theough an
- earth mass i5 given by, g KF*FCI N . [1420:5]
¥ - cuefficient of permcability
I = head
I = number of flow ¢hannels .
M = Number of cquipntential drops

cE—a
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10.

1.

An elevated structire with o rotal weéight of 100 KN is supported on a Wwer with 4

Jegs. The legs test on piers localed at the corners of a square 6 m on a side. What ia the
vertical siress incremenr due to dhis loading at pmnt T m benesth ke center nE the

strctare? )
A building is cgnslrubted ib site !'un img 4 m thick clay layer, The effective stress o mid of
clay layer i= 60 KN/m®. Tha oedometer test smn[_vsm gives peeconsolidalion pressire of

clav s 100 KN/, coefficient of comprossion $.32, cocfficient of recofpprerssion 0,12

und intial void ratio 0.27, Caley date the setthernent due to consotidation i

:) Building cremse 30 KMN/m® atress at mid of elay beyer
i) Dailding imercase 80 N/ siress ar mid of clay layer

8]

[345]

T a typical stress-stiain and vobame change charactenslics curves for loose sands and

depse sands from consolidated dmined test, Ar onconfined compression test was cured
aud on o sajurated cldy sumpie. The maximum lead the clay susiained was 127 ™ and the

vertical displacement was .8 mm. ‘lhe size of the semple wes 38 mm diameter and _

7imm long. Detetmine the undmined shear strength, Dreaw Molu's clecfe of siress for the
test and locate undrawned shear strength {2,

Deline factar of safely. How can you caleulate e fctor 0T sefety 1'1.1 C-& analysis?
24

[3+7]
[1+5]
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+ Candidates are roquired ta give their answers in their own wnrds s [ur as practicable.
v Attempt Al questions.

¥ The femires in the erergin Indicode Full Mar.k.!r
v Assume suitable data if necessary.

I. Compare the soil classitication criteea {or fine soil in Indf{ae standard s0il classification

syslemn and wmilicd suil classilication system. EAl
2. The following vesults refer 1y the liguid limit test 5]
No.ofblow 33 1 23 ) 18 [ il
Water coptent 39} | 41.5 | 495 | 515 | 554
The piastic Limil form hao tests were 23% and 24% respectively. Detlenmine the plasticity
index and toughness index for the soil, -
3. List the types of sofl depending oo 115 [ommation. Dcscnbc tha ]Jﬂ&ﬁlblﬁ' soif stectieres in
nateal 501 mass, {2+4]
4, What 3¢ the effect of compaction cn lhe engineering propertics of the soil? How would
voir degide whether the sail should be compacted the dry ol the optimum or the wet of
uptimum? 6]
5. For the subsgil conditions as shown in fgure below, plot the tolal, neutral and effective
stress distbution op (o be batlom af the clay leyer. [ 1]
A A X ;l,—'——'—nm—-_..b_b- ——
Sand 4, =304 G- 2.67 Im
: e=1{.0
— — J— —_— —— T —r- —_ a— . ——— anu— — _— -
. . Satrated fm
Capilary #sc -
pley i ™ v
Clay : Yo = 20 KN/ A
: 41
fr. Derive ap egustion for topreost flow Jine'in cage of 2 homogeeeons earth dana, {8]
& rectangudar arca 4 mox 2 m is unitoemly loaded with a load intensity of 104 Kt ai g
ground surlacs. Determine the vertical pressure s a dupth 30 helow a point within the
lvaded arca 1 1a away froun the shordl odpe and 0.5 m away Tom the long adge, Use
equivatent poine foad method. 4




:3

10

A 25 mm ihick clay sumple was used in oedomcter consolidation test. Thariap best it takes

one month for 30% consolidation, I same elay of 5 m thizk is in belwesn mock Jayer and
sand layer m site. Colenbatc the time required for 90% conspiidation o sic aller
copstruction of building o site. o

A copsolidated vndrained tost was conducted on 2 clay specimen and the fn.iinwing, rosult
wire obtained. :

Coll presenve (KNA) T T T o0 400 G0o
Deviator steess (KN/m’) L 118 ¢ 20 352
Pore water pressure af failure (KN/m™) 0 110 ] 2200 | 320

Delermine the shear strenpih paramerer with tespect (0 effective siress,

An embankment is to be made from a-seil wilk C. = 20 ]s:Nh'n?, Py = 207 and
v =20 kamz__ Wa factor of safety of 1.5 with respect 1o shear strength is cequired for the
embankment slope, determine the limiting beight of the slope, iFbuilt at 8 slope anple of
25°

FE

[6]




03 TRIBHUYAN UNIVERSITY [ Exam.
INSTITUTE OF ENGINEERING  [Levet " {BE i FullMarks |80 |
Examination Control Division | Programme | BCE Pass Marks |32
H71 Magh Near/Part [ToT TTme [ Tbs

i

 Subject; - Soil Mechanics (ks

Candidales are required to give their answers in their own words as far as practicable.
Attempt AH questions. ’

The figures in the margin indicate Fufl Marks.

Assume suitalle data if recesyary,

a)

b}

b}

. a)

b)

Define Soil Mechanics and write its importance. What type of Geo-technical
prablems may aggur in Civil Enginvering and Infrastructure Development, deseribe in
brief. [2+3+3]

A elay sample, containing ils natural mwisture conrend, weighs 0.333 N, The specific
gravity of solids of this soil is 2,70, After oven-drying, the soil sample weighs (0.2025
N. The velume of the maist sample, belove oven-drying, found by displacement of
mereury 13 24.30 em’. Determine the moisture comtent, void ratio and degree of
saluration of the soil, %]

What is compaction? Explam the sulient features of modified AASHTO eompuction
test. How will you contrai the eompaction in the Geld? [F+2+5]

A permeameter of diameter 2.5 mm containg a colamn of fing sand 460 mm long,
When water flows through it under congtant head at a rate of 191 ml/min, the foss of
head belween two poinls 250 mm apart is 380 mm. Calculate coefficient of
permeability. If fatling head test is made or same sample using & stand pipe of
diameter 30 mm, in what time the watcr level in stand pipe will fall from 1560 numn to

1060 mm? [4+4]
Define phreatic line and write down the procedure to construet pheratie line on any
[arthen Dam with neat skeich. i8]
A point load of 140 kN is applied at the ground surface, Constrect a pressure bulb
when the stress Impesed becomes 20% of the applied load, R

Define shear strength of soil. Using the result of triaxial test, denve the relation for
major principle stress {o1) in terms of minor principle stress {g3) and shear strenpth

. parametets (1.c. ¢ and @) i8]

b)

. i}

b)

An open layer of clay 4 m thick is subjected to loading (hat incrvases the averaee
effective vertical stress from 185 kPa to 310 kPa. Given m, = (L00J25 m¥EKXN,
Cr=10.75 msz}raar, determine [3]

i} the total settlement,

ii} the setilement at the end of § vear,

iii) the time n days for 50% consolidation,

iv) the time in days for 25 mm of selilement i oceur,

Draw the void rasio cffective streag diagram and define eocfTicient of compreasibility

and comnpression Index. Define Normally Consolidated and Over Consolidated Clay. [3+213]
An infinite slope has an inclinaton of 267 with the horizontal, It is upderlain by a firm
vehesive soil having Gs = 2,72 and e = 0.52. There [ a thin weak laver & m below and
parallel o the slope (¢ =25 kPa, 4" = 16%), Compule the factors of safety when (3} the

slope is dry, and (i1} ground water flows paralled (o the slope a1 the slope level, [%]

$%
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v Candidutes are reguored to give their answers in their own words as far as practicable.
v Ariempr Al guestions.

¥ Yhe figures in the margin indicate Full Marks.

¥ Asvume suitable dalo i vecessary,

1.7 a) Define sod] and suil mechanics. Also define flow index and toughness index of soil, [2+2]

B A sampie of soil thh Jiquid Hmit of 72.8% was found o have & liguidity imdex of
1.2% and water content of §1.3%. What are its plastic limit and plasticity index? L3
2, A sample of inorganic sofl has the folliwing grain size churacteristics. ' = T8I

* Bize (nuw) Percent passing

0073 (No. 200) 53

‘The liquid limit is 30% and plastic hmit 40%, _

Classity the soil according to ﬂleAA?HTU classification systemn. <
3., What are soil structure and fabrics? E?éi.;lﬂin electzcal charges on ciay mincrals. 4]

4, Enlist the reasons for the tnawimum dry deasity obtaimed in field not being equal 1o that

obtained in the laboretory, Also prove that the cnergy ‘applied inthe modified pmctor test

is 4.56 Umes greater than that of the standard proctor test. . [a4+2]
5},, a}: Mentmn the eftect of the seepage flow on the eﬁe«:tw; SLress, f‘_‘]
bY A tube ‘well is dviven in a confinéd aguifer of 24 m thick. The aquifer is met 25 m

below ground Ievel, The static water table is' 15 m below gmund level. The discharge

of tube well is found to be 6000 1n3a’da§.r when the draw dowa in the well 13 12.25 m.

Tind the diameter of the tube well when the radivs of the circle of influence (R} is 300

. Take the permcabitity 24.5 m/day. for
@ Derive an equation for topmost flow line in case of a hnmugenuuus earth damn with
" lorizontal filter at the base. _ [8].
7. What is significant depth? Draw the stress contour for the significant depth for a smgle
concentrated load of 1000 kN acting at the growmd surface. [2+6]
8.-2) Lxplain the factors that affect the degree of consolidation. [4]

b) A stratum of clay is 2 m thick and has an initial overburden pressurc of 50 KN/m? d[
its middie. Determine the final settlement due to an inerease in pressure of 40 KN/m’
at the middle of the ¢lay laver. The clay is over consolidated, with a pre-consolidation
pressure of 75 KNAD®. The values of the coefficients of recompiression and

compression index are 0.05 and .25 respectively. Take the initiz] void ratic as 1.4, {6]

9. n) Explain Mobt Coulomb favhure criterion. State rnﬂ_]ﬁ]' pnnmpIe plant, mtermﬁdmte
- plane and minor principle plane. [5)
I’ Explain with figure the procedure of triaxial shear st 3

10. 8} Explein the various types of facior of safety related in stsbility of slops. Wate
diffizences between finite and infinite slope. [241]
b} Explain friction circle method of stability of stope. (31

FEE
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Candidates are required to give their answers in thmr own words as far as practicable.
Attempt All questions.

The figures in the margin indicate Full Marks.

Assumie suitable data i necessary.

. a) Explain the types of problemns that geotechmicyl cngineer faees. What are the types of

clay minerals of engifieening miterest?
k) The fellowing results refer to the liguid limit test

No of hiows_ T3 23 ’Fls B _11%
Water content {%7) § 41.5 | 49.5 | 515 | 55.6

The plustic limil [rom two tesls were 23% and 24% respectively. Determine the
plasticity index and toughness index for the soil.

How do vou identify the fine gmin a0l in the field? Explain the process of the
classification of the line soil with the help ol plasticity chart.

. &} What is difference between compaction and consolidation?

B How will engingering properties of soil be improved by compaction.

State quick sand condition, A sand deposit consists of two layers the top layer is 3 m thick
(p=1800 kg/m”) and the bottom layer is 3.5 m thick {psal = 2500 kgfmg}. The water table
is at a depth of 4 m from the surface and zone of vapillary satursion is [ m above the
water table. Draw the diagram showing the varistion of total stress, neutral stress and
effective stress.

Stale the flow net in 8 non-homopeneous soil mass. Prove thal the stream [unction

satisfies the laplace equation. Explain the protective filters for prevention of erosion. [2—

a) Mention the process of the drawing the pressure bulb,

b} A strip footing of widlh 2 m carrics & load of 400 KN/m. Calculate the maximum
stress at a depth of 5 m below the center line of the fooling, Compare the resuits with
2:1 distribution method.

Drive the general equalion for the calculation of settlement from one-dimensional
ptimary conselidation. How can you differeatiate log time method with square root of
timne method?

a) State the Mohr faihure theory and derive the Mohr Coulomb equation,

b} Ina CD test, & specimen of saturaled sand faﬂs under an additional stress of 250
KN/mn® when the cell pressure was 100 KN/ m?, Draw the Mohr circle and determine:

i} Angle of shearing resistance
it} Inclination of failure plane with the horiontal
iii} Values of shear and normal stress on the Failure plane.

A grarular 30l has Yo = 19 KN/m®, $=35. A slope has to be made of this material. If a
Cactor of safety of 130 is needed against the failure, determine the saft angle of the slope.
iy When the slope is dry
ii} If the seepage occurs at and parallel o the surfhce of the slope
F

(2+4]

[4+4]
(3]
[3]-

[2+8}

4+2]
[4]

[2+2}

[6+4]
[4]

(6]

[6d
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¥ Candidates are required to give their answers in their own words as far as practicable.
v Attempt AN guestions.
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v Assume suitable dda if necessary,

. 8) What is soil fabric? Why are the space betwzen mineral pamcles Emporianl for
‘geotechnical engincers and what 15 it calied? [4]

by The reaglts of a particle size analysis are shawn in the table below:

Sieve sive, (ma)y 63 |357.5 | 19| 132 |05 |67 (475 238 118 | 06 | 0212 ] 0078
| Mass retzined, (3 [0 |26 |28018 |30 |49 {s0 |37 (46 |31 |31 [s0

The total mass was 4622, Plot the parrcle size disttibution cutve sod determine the
coefiicient of umfemmity, coctticlent of curvature and s0il description as per BSCS
and AASHTO. - i8]

2. a) What are different fypes of soil stocture which can ocour in oature? Describe o biief, [

b} The moisture content of a specimen of a clay is 22%. The specific gravity of solid is
270, (1) Plot the vagalion of void ratio wilth degree of saluration and calculale the
void ratio end wet densities ot 30% satration. (i) A sample of this 20il with inidad
degree of saturation of 50%% i (solropically comprosscd to achicve a void ratio of
(.53, Caleulate the volume change in temns of percentape of the initial volume. How
nwch of this velume change 15 dug t0 the outward flow of water from the sample? [8]

3. a} How would viou check whether the desired compaetion i3 achieved in the field? 18]

0] Forihe subsoil conditions shown in figure betow draw the total, neutral and effeciive
siresg diagram up 4 & depth of 3m. Meglect capitary flow. [

{’If?& I JH:.‘E:EF""' e =6

-3 : Moo L
samel . e (W

SR Gi=2.65
clay '

4. a) What are the basic assumptions in Dowssinesg’s theory of stress disirbution in sojls?
Dictermine vertical pressore disttibulion on 4 horizontal planc at piven depth below
the ground swface due to point Joad applisd at the ground surface, [8]
B) A Dow net for seepape under the shect piling 15 shown in fpgure below. Eslimate
appreximately the guantiy of seepage in cunfday/m length of the piling, if the
pl:mmbi.hl}r of the sand 1s FxH T amfs, If (e ssturaled unit weight of sand is
19kN/m?, what is (he factar of sélity against piping in frant of the piles. [3]

3




I Shestpile DE;.TUM
Y

025

4.5m ! ~ Sand stratum

G

. Why do we need t carry out consolidation tests, how are they conducted, and what
parameters are doduced from the tesi esolts? What factors determine the consolidation
settlement of soils? ow dre time of settlement and comselidation settlernent saloulated? 1

. What arc the differcnces behween drained and mdrai_'nézd shear avengths? Under what
conditions should the drained shear strength or the undruined shear stréngth parameters be
uscd? What lzborstory and field tests are wsed to determine shear strength? What are the

differences ammonp the resulls of varicus laboratory and field tests? [8]
. Explain the factors that can canse the failure of (he glape. Explain the different types of
“lope Tatlure. [3+3]
£ bl

:l"-.
f—

oo
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Candidates are required to give their sswers in their own words as far as practicable,
Atterprt AN guertions.

The fliqerer in the margin indicate Full Moarks.

Assume suftable dota if necessary.

i. a)
v

J

TDefine the term “soil” and “sell mechanics” Wrile down its imporlsnee.

A sampbe of clay was coated with pardfin wax and i#s mass, meluding (he muss of
wax was found te be 697.5gm. The sample was iumersad W water and the volume of
ihe water Afsplaced waz foand to be 355 ml The mass nfthe sample without wax was
£300 m, and the water content representative spoohmen was 18%. Determine the
buidk density, doy density, void raio and the degree of ssivration. The specilic pravily
of the solids was 2.0 and thal of wax was 0,89

2 @Dtﬁmﬁbﬁm the '{tﬂl'tdﬂrd and modified proctor lest. Explatn the rele of waler ih Lhe

b,r

vompastion,

A fire sopd deposit is lecsted betwe-n the groond-surface to.a deﬁth of 1, The sl

" has an averspe veid matto of .70 and spociBe pmvity of buhu:_i.; of 2.65 The waler
table is found &t a depih of 4m below the pround level, Albove the waier talle the
degres of satwrabion of sand iz 55%, Determine the lolal stress, pore water pressure
and effective sirces al & dapth of B m below the sround suclace, Caloolsic wso the
chonpe in the effective stress U the soll weis saturated sp to 3 height of im ahove dhe
weater table duc o capillary aztion.

3. a)y How can the soil be classified by the textural sof} classificotion syetem” Explain it

H

with ieat diagrams.
What are the various mincarls in the elay soil? Describe thew,

. _af Describe the propenties o {low nets. Explaio the process of fluw oel eeasiruction m

s

at earthen dam,

3} An elevated strocture with a towal werght of 10,000 kN is supporied nn a tower with 4

e

b

leps, The beps rest on piers jocated ! the corners of @ squace 6 m o a skde. What s
the vertjical stress increment due o this loading al a point 7 o bencath the contre of

*loe straciore.

.83 Disenys Teredn®™s theory of consalfdation, sistinpg lhe vamous azsunplion and their

valicily.

aleslite the finat Sﬂtﬂﬁinﬁ,’]f of the clay laver shown i figure KLIC ey an wncrcase of
mussune ni 30 kN at mid-height of the layer. Take yu = kN

2]

- [E#]

(4127

15+5)

i&}
(47

[3+3]

L1
[4]

1]




f.

-

LI

: e

Sand r, = 20EN/m’

_-__“'_:'_".h.\.:v—--—'

clay

.=1

R
fm

Y e
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EP What 15 Mohr™s st theory for safls? Sketeh rypical srengih envalops For & cluan

sand.

L} A scnies of diresy shear test wes conducted on a soil, each test carnied o wll the
saenple fEiled, The following results were obfained,

Sauple a0, | Norrnal stross (kM) | Shear stress kN/m?
I ! s 18
2 30 =
3 45 3z

Determiae the cobesion inlcreept and the ang le of shearing resistance,

What are the assomption Lhatl arc generafty made in the analysis of slopes? [Hzcuss briefly

their wislidity.

Hkd

S

4

4]

[6]
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" Candidaies ara reqmrtd to give Lh::h Enswers 1 thelr owel wor d-r. as far as pr mr*cah e
¥ Attempt any Five gquestions, . L.

¥ The figures in the mavgin dicate Full Manfs

¥ Assume suitable data if neCcessary.

1. a) .The satarated umil weight, m[ of a soil is19, 51N/’ and the sjnrxlﬂc gravity of suil

solids is 2.63, _ : L[5+

1) Derive en expression for va in tenus ¢f v, v 2nd G..
_ 11} Using the cxpression derive in part (i} detenming the dry umit weight of the soil.

b)) A 1000cs coutaincr was fiflod with sand in its donsest possible state and the densest
possible state, The dry weights of sand orcupying the cantainer space wers 1520em - -
and 1830gm, respectively. The sand in-situ has 2 void ralio of 0.64. If the specific
gravity of the sand particles i3'2.63, delermine the limiting veid ratio and rtlahvc
density in-situ.

2. 3) Defime rading of soil? What do vou mean by unilormity cosfficient md coefficient

(8]

of curvatiare? Explain consigtency limits, [2HE+4]

b} Enumerate the different methads, of apptying compaction to a seil in the fizld and in
the laburatpry. Give an sccount of the differences in scil charactenstic: such as
stncturs, permeahility upon saturation, shear strenglh, stress strain  behavior,
compressibility and swe]lmg wilen it is conipacted oo the dry side uf OO and wet

side of OMC? R, o o C[2+E)

3. a) Diffcrentiate between cc:nﬁn:d and wconfined aquifer. Derive an I:}f_pn‘.SSlCln for

detenmining & coeificienl o pormissibility. by falling head methodl. (345

b} A sand deposit consists of lwa kayers, The top laver iz 2.5m thick {p = F70%, GTk,g,-“mj}
-and the hottom layer s 3.5m thick {pear =2064. S?:kg.fm ). The water tatle is at a depth
of 3.5m #om the suface and the zone of capillary saturation is 1m sbove {he water
table, Draw the diagrams. showing the vacistion of total stress, meutral stress and
gffective stress,

a) What iz a llew net? Descrite its properties and applicatiou. Prove that the discharge
ﬂu{:ugq an ‘varth mass is given by g = k*h* ey, wheore nr:r{atlt}ns carry their nenal

it

meanligs. - . [112+S .

b} An cicvated structure wﬂ:h a lota) weight of 12000 KM 5 suppoctad on 2 tower with 4
 Yegs The l=gs rest on picrs Yocated at the corners of a squars &m 2 side. What 15" the
- verticsl stress ineremert dus ta-te loadiag al & point 6m bensath the centre of the
et ye? L - L e

(8]
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a) Define Waolr-conlomb, theory on (ke basis of effective sirass ]:lnr'clplv::"’ Flowe triaxial T
compTession tgst 13 conducled in ldtlD]'ﬂLI:r} t defel*n:m ih-ear gtrenglh. of 0117 Write —_

W' procedurc. . _ . : (2184}

bl A clay soil, tested ic a uf‘l‘l"ﬁl'ldﬁ"ﬁ?fﬂ" X mwed a decreage in veld radis from 1.20 o :
110 when {ke Prassure wasg increazed from 0,25 o 050 l{gf.-'mu {alculats the -
coefficient of compressibilty and coefficient of volume eorffressibiity. If the
cuelﬁv:vnt of consolidation detstmined in the fest for the given increment was

1 fyar, caleulate the cozllicien: of ]’!--arTHE'thhtj,f in crifeec. If the sample (ested ot =

the site was taken from a clay layer 3.0m in thickness, delermine the' consoljdarion )

sett’oment resuliing from the giver Slress increment. - : ' f1+l’.+'2+3]
Write short notes oo ' _ - N

#} “Hisiorieal development of soil mechanivs
By Onick sped sonditicns . P
¢} Detcrmination of coefficient s conzolidation hy [og tims mcthod ' o T
d) _Lﬁum of slope instability and types of slope failure

e

ST
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Subfens: - Sl Mechanics -

o Cancifares ate requivad ta zive their pnswers 1o (heir 0w wvords as 1’*w as prmu .::la.
.FIEIf’.?T ,l:'l. A{fqn:-:-':.fmm : )

A noiufions ore az il : ' s

\/

?,

« Femi- .’ﬂc-' piagl pooer wm’ he prﬂv:r’f;!"f
g

v Assume mizahle data i necessary.

—a

i) Explmn the dilfersnl modes of soi] formatian, Diffsrensiate | bhetween ‘residnal’ aad

‘rimeported” soils,] Whal s ulay mmeral? Meation the types of clay miverals and
explam any ane of e with neat sketch.

by Two soils A and B are inixed doy in pmpumun ol 30%:70% by mass, The spmﬁc
© gravity of soal A and B are 2.60 and 2,70 respectivety. If the bulk dansity of mixed
zoidiz 1.8 gmfee at F3% water content, determine void rato and depree of satmration.

dooa) Why classifiestion of soil iz togoited in Civil Fngineering? What arc COmmUT;

classification systems? How do you classiiy a soil by the B8, clussification syslem‘?
Explzin with meal sketch.

b} A pumping test was made n a medinn sand having deplh of saluration 20m, where a
bed of clay was encountered. The nommal ground water lovel was-al the surfaee.
Ob'ir:nahc-n wells were located &l 4m and : Om from the pumping weit, Al u Jdischiargs
of 2m¥/men fom the puraping well, a sicady staie was attaiped in 24 hours, The draw
divin 2t dmte wekl was Imlc and at 10 mtr was 055, Draw nea: sketch and compule
the parmeahility of s0il, If draw down js.6m o the main well snd dia of tube-welt 15
30ctn tacn what is he distancs belweon ceater ol well 2nd zero draw dowm,

3. z) Tkcine Flow act write its characteristics and derdve the expressiom for scepagc
dizcharps throuph any carten structhire m tenms of My Mumber of potential drop) and

t}

L&)

[4+4]

M (Momber of flew charnel), k (cosff of permeabilizy} and H (head o wates). - [XH214]

b) The following resulis were obtained from a standard LOmPACTION test:

I*{E_nwsofcommctedsm] a | 1920.5 [ 20515 [ 21385 ¢+ 21470 ‘ 2120

Density, kgfm® | 116 1zl | 128 | 156 [ 1a6

The specific gravily of the selids is 2,63, and the volume of the compaction moald is
1000em’. Plot e compaction curve and obtain the meximam 2ry density arid
vpLimumn masture conient Plat also the 0%, 5% and 10% a1 voids curves. Al {he
raximm dry -:1&*151[;;, calealsls the vold patio, degres of saturalion and ait content. 15
the matural meisure conteni in the feld is 11.8%, what will be the passibiz maximam
dry densify 1F the snil Iscompacied with itz natora moinur:s COT BT

.y What are the differeqayslandand. Igaxial shear tesly with respect o deaindge condilions?
Caxplain with reasoms the sivfefions for which each lest iz preferred, Explain ths Malr-

Comlotnh stzenge: goveiope, Skeich and explain the stress-strein telebionship for denss
and Inces sand.

20815
163

18]
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oy A ral foundetion of 8o diamicier is planed on the sronnd sugface ansd caros o]

19600IGT incindiaz seif weight, A Zvn thick scfl clay "a'-'“r eR1sis 3n% helnw the

the zentra of clay lover nsin £ Boussiz wq"a thoovy, (1% Congniidaion seiloment of 7oy
layer. Take = ]::. i

ﬂ____,.-Dumc tha Er]}"es-;mn ta ohiain comsoldation E'r"tt‘c'"u“ 7 of 42y cohesive gg,l.éfpc:n

Bigving initig? thicimesz Bo, inidal yoid malis, &, Initial Uver baizden PrEsEils, o,

eompiession index (Co), 15 tiorz i8 increase in effeciive stress of Ax die W he
construstion of bilding,
I} Detsrmice the fclor 'of safcdy for a1 vertical to 2 Aovizorlsl slepe So: high using 2
tal tos circle fox which X, = 4.3m and Y, = #1u a5 shown 1o the fignre below. The
cross seeliomat area of the sliding mass is 40.22m" aad ils centroia is iocated 2.9Gm o
th:s right of the cenler of the trial circic. The sail properiies ars: O, = 18P, &, =
i :

e ' y=18kNm, ]

T,

r¥x

ground surface. Take m, = 3% -’1 KIS, Crszrpetes €03 T'lf* ‘-f'ﬂrt-m] AtTETS frereraent al -

Tozd ol

-

=3

L—
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Aiempt anp Flve questions,

the foures in the margin indicate Fulf Warks'.

-
o
¥ Assume suiteble data if recessar)

1 jy Using the phase relalionship disynarn prove ihat
B = W

i‘ nr :;’ l_tiw
W v A J e

Where notalions carry their usual meanings.

Candidafes are Iu_qurr-::d o ﬂ'"l. ¢ their answers 1o their own words as far as pra.ctu.,aala

- nglululafmﬂfk L _i
L Fall T'fIaqu T

! Pass Marks - 32 }

U imezhe |

f4+4]

‘/}" A 1H0ce core cutter weighing 9465 80em was used to find out the in-silu wmil weighl
of an embankment. The weight of core cutier Olsd with soil was neted to be
277160, Laboratory tests on the sample indicated a water content of 10.45 pereent
and spevific gravity of =olids of £.25. Dictermine the bulk unie weight, dry unil wesight,
vold ratio and depres of samrstion of the sarple. If the embankment beconmes
sulerated due to rains, celenkate the watar condent and the satprated unit weight

[

I
shrinka eﬁ’?

\B!-/FU‘ d fretd 'puu]pmg test, & wel! was sunk through a straium of sand 14, 5m thick

(assume there is no vohame change i sampla on saturation). Uee phase diagram.

J/D1ffc:1'f'11t1atc between soil’s physical and engineering propertics with cxarzples.
eacribe the Neld idenlificution (sl for fne grained setls, Does “EL[ldj.- g ] experience

(&)

[G+a=T;

overlying an maperwious slralure. Two wbservation wells were supk at a horlzontal
distances of 1oun and 34 respectively from the pumping well. The milial position of
the water tablec was 2.2m holow gound level At a steady-state pumnping rate of
425, Hiresfmin, the’ drawdowns in tee observation wells were found Lo be 2.43m und
1 30m respectively, Caloulate the coefflcient of permeability of the sand.

3. a}
ditnensional flow throwgh solls,
b

cfine flowneis. What arc its spplication? Prove Faplace’s cquation for lwo

[1+2+5] -
For the sub soil conditions shown i figire helow, calculate the clfecetive stress valoes

L&}

at 1m, Zm, wmd 4m depths? Draw the stress distibutions dimgram for total, effective

and nextral stresses.

-

afeuh o auvrfocd
]

T
Copillary sctUr&ation
-l o e ——— AP B 6
.
Sand
w9 T
= =
:  z2e
T ®0 6D
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ad Store the azsumiptions mads by Houssimesg to detenmine the verical =tress in a2 soil
dug Lo a paint load and-discuss helr validisy, YWhat 35 (he asts o) the construction i
. the “eow zzath’s influence chan? How 151t ueed? [2-24+2+21
b} An wnconfinsd compression fest was ¢onducred on an undisturbed saenple ol clay, Com 3
Tl sample had a-diameter of 37.5mm and was &0mm long. The koad at failure :
icasured by prowvife sy wes 28N and e sl Jeformauon of tue sampde an failors
S, was Limen, Doteniing the nnconfined compressive sienpth and the undrained shear -
Wienelh of the clay. ' £
3 yﬂnw do you comidnet direel shoar test in baboratery ae its top 2od bottoam. Explain. |8

© b} A uley laver 12m thick Hes holwoen two froc dmini.ng- s laveps. The final
setlement of clay duc o Toading was caleulated 1o be (n3m. The coofficient of

- consolidation is 10 *ain’/sec, Determine | _ : Py {5}
‘11 bhe time needed to veach e seltlement of 0.Lm .
; . 11} The settlement after 5 years of cossolidation o _
'_ (& "Wiite short notes on: {any four) _ _ _ [4x4]
) Historieat dmrelomnem'of s0dl mechanica ﬁ o

by COuick sand condition . R

s Classification of triaia] legls secording to drainage :':uml_i_l.ii:luu{\ _

4y Log time métfiod for the détermination of coefficient of cotisolidation
. ;}"'Efi't:lfl of compadtion on engimeering properties of snils :

R— P
.'_.'.L fie o R - .. :-_|_' R _ - _ J— .
SRR T . S, . - s
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R 'Cf_.n.ltr_arw are t‘aquf'f' tn give tilu-ll- a_nmt:rs in lhulr D‘-’Hl wc:u&_ EE m.r .j.aprt-:,uw’blf
U dtampt any Five questions. : S . .
¥, The flewres in the margin ingdionte Fall Marks, : s - ‘

v Azrume saitelle data i recessany

i, a) Derive u relubpnabis bolween the ndd ratio, wasr conten:, specefic’ pravity of soil’
particles and depree ol satiralion. S I%]

B A pycnomneter weiphing 640 gms wes csed i the faliowing measurametits on samples

‘At and B of the seme ol Sample "A7 was ovén diied and B owar completely

selureled. Welght of pyorometer when Jlled with water oniv was [495 gms. : [31
quplﬂ __" N ; A L B i
W ighl of deﬂpl“ ooy {gms) ooy 3544
‘P~ cighl UfEl’EI‘DI‘lBlC’ fuzll of soul sample anﬁ "A-‘lTEl I Y 22040 '

Find: 1) the specilic graviby af th & anil
i) the water copt=nt und void rats of sampls B

2. a}. Describe what laboratory wsis shoaid be ronducied 1o delurmine ‘he vlasseation of
7 snils acemting to the Upified Soil Classileation Systen (LSOS) Doaw a sieeth of

Plastiesty Chart and denals ®e symbata of the different lypes of fine grammed sotl in
the-chart according ta IS5, i;':t{pls_in lhe basie of gvinbclizaton o the chart. 244 3

bt From coosisteccy lod! tests on a Gne prained sofl, the {ollowing Jdaia has peen
obtained, ) [2+7+2+2]

-

Weight of crumbled thresds of Siue diameter = 20,11zm
Weight of pven dried snif threads - 14,84pm
Liquid fimt of scil sample — 64,2%

Tteterming <he plastic limit aad plassicisy index of the soil. Tlerermine alse the
clasiificauon ol the suil assording ta he TVECE, slale also the 1I5CS symbel far the
z0il. If the natural water contert of the soil s 37.2%, deterrnive the liqnidily index of
the soif. 1s the consistonoy of the =qil in its nabaral state z3ff or 0fl? Lxplzin yoor
apswer, The equatioqn of the A lineis [p = 0,730, — 20),

3. @) Prove that the seepags force ]:-u:' anit volume 33 equel o the produst of e hydranle
Erradlcm .md the umit weizh: of water. What are the faciors hat elivel percganilily of
a0 [5 2]
R A sand slrzem iz 19m thizl. The water ts=le 1= 2o below the g uru. lpwel. Tae vl
weights of zand layer abowe yed below water tabizoaes 17 KRS ! zng 31 W
respiulively The capillary mise ahowe waien taple s Lo, L rhe effentive stress,
e woaker pressoe A total siress diagrams Zor lhe sgnd stralum. 1¥]
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Subject: - Hoit Machanics

Candidarzs ars roquited to give their answers in eir own words as far a5 prclicable,
Avtempr any Five guesiions,

b}

5]

al

El

AN yuesiions carry egual marks.
Aszume suiiabls date if necessary,

Defin: the term vold ratio, speeiis gravity of soil particlss, degras of satureiion ard
dry uait woilght Differzniiate beswaan:

iy Parcentaze aiv voids 2 air conter:

i) Specific gravily of solids znd mass specific gravily

iy V{ud ratic and porosity

i) Tiry siove analysis and wet gleve aralysiy

A szmpre of clay weighing 704 ems was coated with parafin wex. The comkined
waight of the elay and the wax was fand to be 708 yms. Toe volwne of the dispiaced
water when Hie soil was immersed in warer was 3435 ml The sample wes thon broken
open, The water contea? and specilic gravity of the s0il samgle was found 1o e 13%
and 2.7 respoclively. Caleulats the bulk umit weight, weid ratio and- degrie of
satwration, Taks spetific gravity of parafiin a3 (.89,

Dezcribe brielly the Unified 3e1] Classiflcation Sy stf;-n Llht the various factors upsil
which this classification systam is bazad on. .

The following index propertios ware detemmined for the two soils Xand ¥

Property X ¥
Ligmd limit (%) 62 34
: Plastic imit (%4} 4 9 4
| Water contnt (%) 1 23
Specific graviey IS
[Jezres of saturaton 00 3 100

Diererrin: which of these spils:

Y Contains more clay particizs
it} Has a oreater wet dessivy
118} Has a greater dry density

i¥Y Has a greater void ratic
5ive Teasong Ul Yol answers,

Descabe the procedurs of determining tha coefficiant of penneabiiity ol a soil using
Variable Head Methed Derive an exprossien for finding the cocfficiant of

 parmein oility to Be psed inthe experimeant.

Ia ordar to determing the average coefieient of permesbitity of 2 bed of sand 4 meiers

tick, overlving on Unpermeable siratem, u weli was sunk tirotzgh the sand aod a
purmziGy lest wag camiad ol After 2 cetialn interval the discha:gc was fourd o be
12,4 |itars per sacond. The draw downs in the obssrvation wells at 16 meters and 33
meters away Fom the pumping weli wore found e be 1.7%7m ard 1.453m
respectively, IF the GWT was ofiginally 2. 14m below the ground surfave, find {a) the

neemeability of the sand layer und (h) an approximate value for the eflzctive grain
sk
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v Candidates ars roguired to give their answers in their own wards a5 far as practicablc. e
v Atiempt any Five questions.
v The fipures in the morgin indicatc Full Marks.
¥ Asrsume suitable data if necessary.
1. 3} Describe the importance of soil sechanics, (8]
b} Describe the method of determunation of {iedd density of soil by sand replacement, [B]
2. g} Describe bexiural soil classification s ystem. ' [#]
b} A sample of 501] wilh a ligwid Himil of 72.8% was found to have 2 bguidity indes of
1.2] and waler content of 8%3%. What arc ils plastic limit and plasticity index?
Commment on the consistency of the soil. I2]
3 a) How dooyoo controlesmpacting in Geld? _ %]
8 Tora field pomping test, 2 well was sunk through a horeoual sieeiem of sand 14 35m
© 0 thick and onéerzn by o ol sirdluin. Twe obse vatan wolts weds stnk. a1 hongmmza]
distances of 16m and 34m respectively fram the pumping well. The iniiat positon of
the waler 1able was 2.2m below ground level At a steady stafe pamping rate of
Q25 litres'min, found to be Z.45m and 1.20m respectively. Caleulate coefl. of
perfgahi lity of sand. (8]
4. a) idescribe vane shear test [t]
b} The results of a series of CU dests on undistarbed samples of an over consolidated
clay were as helow. (10
Cell pressure (KN} e | 200 | 400 [ 600 ]
Deviator stress at fuilure {Kmez:l 300 [ 410 | 610 | 850
Pore water prossure (EN/m*) —43 -1 50 L10
Dgtermine the shear srength parameters in ienns of effective stross.
5. Explain any four: [4=4]
"z} Differences bebween standard and modifed procior test
) Determination of pre-consolidated pressure
¢i Types of waler which oeeur in a sotl mass
d) Causes afslépe movemenl afid filure
¢) Quick sand condition
fy Desipnof filler
& a' Explain remedial measires againgt shpe failure probloms. 6]
'hj' A vldy soil, tested ina cﬂnv:hdnmc'm shup e &dccrcasq m,xmd ::ﬁim frove 1, 10 1)
1.10 when the pressure was increased from .25 to’ 050 kgfiem’. Caleulate the
coefficient of compressibility and the cocflicient of volume thd.ﬁ}ﬂ: T ke mefﬁcwnl
ol consolidation delermined in the test for the piven siress increment was T tyear,
calculate 1he cocfiivient of permeahility in cmvsec. (f the sample tested at the site was
taken fram a clay layer 3.0m in thickness, defenmine the consolidation scttlement
' [10]




