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Comstruct a general btock diagram: of a conteol system showmng the different blovks,

ariatsles and havnes briefly pobnt out thelr maaning.

4]

Effect of distarbance in case of feedback cunirod svstem can he seppressed by increasang

the gain CH{S) and £ or HIs).

{4

¢) Following figure shows a mechunical vibratory system and the response when 10 th of
force is opplied to the systent. Detgenine the reansfer fusction and value of M, Drand K.

The displacement x is measured from the cquilibrium position.
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Show Lhat using the velocity feedbuck tachnigues shown figure below damping sativ and
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sing F-H criteria, tetl how many rools of polynomial is in riglt hall s-plane, in lell hatf
"s-plane and or fw axis and also comment on stability. [4]
5+ 35" +48" + 68" +35° 428420
30 @] For the unity  feedback  system with open loop  transfer  lunclion  {(OLTH

Glsy=————,
s+ s+
v, =—24 135, I yew, use mapnilade criteria to select the appropate valoe of pain

use gagle cowria do check whether the raol locus passes from naint

parameler, |4
g , d . x, [—‘t -] x, Irl X, )
Far a system given by - 7 =i e u;}f=[§ 2] . detemmine the
dll_;’i.._._ Ll ¢ sy (0 %,
" seros and the polés of the systen, £4]
¢} The open loop transler function ol 2 controd system o5 given hy &3
AT =I5+
Gislis) =K, oS-
(I 55 55—
Skeich the root locus tor 4K <= and Jolermine the breakaway point, Lthe angle af
departure [rom comples poles and the stability candittons. Alao (fnd value of ¥ that gives
poles at -0.3550.6)
4. ay Design 2 suitable compensator for a2 unity feedback system with open [oop Eranstir
Gifs) = " JIs.Ll'::h that the settting lime wilk become 2 secands withour changs in
L1 KA
ovgrShont and velocity time constant will be 257, [12]
h} For a compensator transfor funckon piven by G {s) = FhE . nive the condition of [ead
s4+47
: compensater. For the given value of ' what is the frequency that feads 0 maximum
mee-ange lead. {4}

State the Wyquist sahility criteria for aegative feedback control system. Using this
concept determing whether Lhe following system represented by fipure helow is stabie.  [4]
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L Sub;gci - Control System (££662)

¥ Candidates are required to give their apswers in (heir own words as far as nractigabie,

¥ dttempr Al guestions.

v The figures in the margin indicate Full Marks.

¥ Assume suitable date if necessary.

1. a} What is control system? Draw the block diagram of a closed loop control system and  © s
briefly explain the function of cach block. Mention also advantages of closed loop o
system over open loop syskerm. 8

] COXAS) . _ PR

b} Find the tapsfer function, S tor the mechanical system of figure below, Also F

draw the TV and F-T analogy circuit of Lhe system. 8.

xit} X3l \J\ i

—-—.' . s .

-::I$- I

M[ I.1 .Ii

J///////// ST o ﬁ
m e ; -.apg.

2. &y Discuss how the dynamic responses of contrel system are aftected h}; g tead back. 61 = -

2 "..! .
b} For an open loop transfer function with unity feedback ((S)= I where £
s(s +28m,)
£ < 1, derive an expresston for output when unit slep input is applied. [4]
¢) Using R-H critecia, tell bow many roots of polynomial is dight half s-plane, in left half
s-plane and on jw axis. [#]
5%+ 28° +88% 41257 4 2087 +168+16 =0
3. &) The open loop trangfet function of a control system is Eiven by
G(S)H(S) = 5
{5+ 6Ms" +45+13)
Sketch the root locus for ¢ S K £ o and determine the breakdvgy point, the angle of -
departure from complex poles and the stability conditions. (10]
b} Discuss how a Bode plot can be used to determing transfer function of the system.
Explain with au example. 16]
4. a) Construct the polar plot of unity fecdback system with G(S) = S5+ IJE.IS+]) .
Then, upgrade the plot to make it. Nyquist plot. Henee find range of k for stable
operation. o [3542)
b} For given state equafion and ourput equation, find transfer function 'ES; [8]
a 1 0 10
' X=[n D 1]3{ +[ﬂ]u and  y=1[1 0 0O]X
-1 -2 - ol . . - -
Design a suitable lead compensating netwark for G(§) = T kﬂ i—j—)tﬂ mmeet the following
8°(1+

specification Ka= 10 sec”

P.M 2z 35° [16]

Hkh
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v Candidaies are required 1o give their answers in their owal words as far as pragticable.
¥ Attempt any Five questions.

v The fioures in the margin indicate Fall Marks.

¥ Assume suitable dota if necessary.

L. a} Forammature controlled separately excited X motar, idgentify the neceszary differential
equations poverning its behaviors and hence derive the dynamic madel of such motot (8]

. by Determine the transfer function ;:S; for the following syswem, %]
.y
M G
Ris) : = Cis)
G; 4% o G » »
Hi
s E}Dmvtbe-ﬁw budymwmmmﬂnmmmmsmdﬁudﬁ:mmm
taitfér function of the below {1
ka b F(Y
e
; : 7" ' -
LG .?t:"f.l"ff .-'.I'Jf.fff.’/ff!l.:’é;}'.-’!!!—'!!(/!ff
Fo(s) for the following nchlrudc [6]

b} D‘mw the block d‘lagmm and reduce it to caloulate T
g

X




3. a) The unit step response of a lingar cantrol syslem iz shown in figure betow. Find the
transfer voction of a sceond order system to model the system. (5]

C{fj &

125
1 bt

] tisec)
0.01 i
b} Check thie stability of the system represented by the following characteristic equation
given below 0sing R-H criteria. i8]

S atf 107 L 16ra S0 =0
4. ) Find the Gain Margin and Phase Margin using Bode plots for the foliowing transfer
. 1
function:  G(s) s{0.1s+ D625 + B ' I8
b}Ar engineer is called in to consult on a control sysiem in a pigee of equipment in the
field. No one can find the design report or test remlts from the eriginal design of conirol
systemn. The engineer therefore decided to take a frequency response of the system. The
tesulting asymplotic frequeney tespunse is obtained as below. Determine the transfer
function. [81
" k! .-
4p-

Ame o MR

£ dividee.
[y r
cmem =30 Ao,
(LA
e 0 B,
5. . n) Deaw the Nyquist plot {Er the: following open loop transfer function [10]
Glz). =
(s)-8(s) a4
b) Discuss in brief the wse of P11 controllers in control system. [6]

6. A system of which gpen loop mansfer function Gf {s}: T 4 %)’ It ig desired to design a
£+

cormpensator so that the static velocity error constant K, is 20sec, Pliase margin is at least
507 and gain margin is at least 10db, [16]

Kk
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*  Candidates are reguired to give their answers in their own words as far as practicable.

¥ drtempr AN questions.

¥ The figures in tie morpin fndicate Full Marks,

*  dssume subtable date i hecessary.

1. {a) Fingd transfer function for the following mechanical system considering displacement

of mass M, s output of the system. Adso develop force current analogous clreuit.

1A |
j——fﬂm— M, -

fle) —m

e F

]

E

| o

Es

.Mg

{b] Reduce the following Mock diagam model 1o obtain its overall transfer functlon.

Gd

. + + o Gl

Bish 3 _

H3

LH

—» (5]

L4

Hz |

| =

fe) Ilow can you characterize a controd systern in term of (1) Speed (i) ascuracy (1) Stﬁbilit}r

explatn,

1. Iz} Fora sacond order systern 25 belmw G5} =

wi

prowE and Hs] =1, find expressicn

for maximurm avershoot on its unit step response where w, [s natural frequency of
osciliation and £ 15 darnping ratio at underdamped siuation,

. R(s) I .T? i' o)
Hfs)

> Cis)

ft} Discuss how a feed back control systetn reject the disturhbance mput.

4

B3]

fc) Find alf static error constant for a unity feedback system with feedforward transter
Evaluate steady state error if systam is excitad with

LA

function G(s) = i g

Ht) s 2+t

(6l

. SO

— e v L



1. ) Obtain Nyquist plot and comment an stability using Nysyuist Criterion for a unity
. (543 .
{s+12(F--1

{b) Discusa how Bode plot iz veed for determining relative stability.

feedback system with feedforward teansfer Function {g) =

(c Discuss the application of 2 P confrotler with suitable example.

4. {z} Obtain characteristic equation for the system having given state model
) _ -5 -6 2
7]~ [ 3 _1][1'2] + [5]”
x
=t 23]

it} Besign series lag compensator for the snity feedback system with feedfordard

transfer function ¢{s) = m. The velncity error constant is 30s™ and phaze

rmargin at least 33°

5 {a) Graw Root Locus for the system that has open-keop polefzero plot in s-plans as
below in figure. Also estimate the systemn goin at the poirt where the system exhibits
eritical damplng. Jur -

*a

P
=

; {H The open koop rransfer funcilon of a closed lenp system |5 {5) = ﬁ%ﬁ . find
maEximum passible | for which the poles lie on lefr of point -05. '

xti

B

(4]

14

(22

(%]

(81
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Examination Conlrol Division : programme ! E;;“EL%FEE( [ Pass Marky : 32

264 Chaitra Yﬂ]r.’l“ﬂ“— | /1 ; Tll[l[* - 1.}”.\'..___:

Subject: - Control System (EES02

Candidies are required W pive thelr answers o thew own wonds as B a3 practicalle.
Astempr Al guestings.

he flgures in the murgin indicate Foll Marks.

Ande plor and rormal graph paper wonld be provided.

Assume surtahie dara if necessary

RS

. Siating an example of 4 system that you see in everyday life, explain what do vou

undersiind by closed loop system and the importance of feedback in ir. [4]
X Wnte wthe differential equations povermniop the mechanival system shown in fpure below
37
and nm:El a 154y
Ma) o
o ey = %y
Bi: B; R‘
ry N
= | ——
. H—A =] My - M; N
o \/ A Ry TR
[~
— K1z Kz |
.. P i R i
B,
Also wahulating the necessary amalopies draw the Force-Current and Torce-Yolags
cleetrice! analogous sircuit.
ay Comeert the given block dmgram to signal flow graph and determine the overai:
\/ trars fer function nsing Masson's Gain Formula [6]
Gyfs)
|
i
' Ris) ¥ Gist ] Cis}
His}
b} Consider a unity feedback system wnth @ closed loop transfer  function
Cis) _ Ks+b 61

R(S} s +as+b

Determine the opem loop transfer function G{S} Al=o mmpum ihe gleady slale coror
with unit ramp mput.




4, The characteristics equation of a system s given byS% 1367 145" + 68> + 531 + 3542 =100,
Comment on the stabilily.

. . I K , .
3. Plot the oot toci for clased loop system withG(8$) - ——————. -, H(S) = L. Also
L,'Jr _ RIS + 454+ 5)
" determine the dominant ¢losed loop pole wilh £ — 0.5,
48014 5)

. BPraw the bode plot for transfer function Gi{8) = from the

s ME + 381+ 0,302 + 025}
yraph determine (£ Phase crossover frequency {ii) Gain crossover frequency (ili) P M {1v)
(M {v) Stability of the systemn.

. 7o Dosign 2 suitable cascade lag  compensaior  oetwork for the  given svstam

s} = _&
S5 554 10)

Such that the requiremment of velocily cmor constant of 30 sec” and phase marwin of
= 457 gre mel.
B4 systern has the transler funclion Yis) _ — 22
Uls) & +65° 111526

Fimt the state and output equatien in matrx form and icst the coptrosiabifiiy and
obsacvability of e system.

ix

112]

[

L]

%] .
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Candidates are required $0 give their answers in their own words as far a2 practicable.

Atfempt Al guestions,

. The figures in the margin indicate Full Marks.

Asstme suitable dota if necessory.

1. a) Find the transfer finnction e {S)'ei(s) of the given circuit,

Ry
Ry
AL
T +
.ll. r !{-‘1
& - =1 .
1

€7
=

t) For an elecuromechanical sysiera shown below, denve an exprosyton for V) (8)
vonsidering #t as armature controlled de molor.

bdotor: 1) Moment of intertia = I, (11} Frictenal cocfficient = By (i) Torsional
{.oad: Ij Moment of intertia — Jo, (Ii) Frictioral coefticient = T, (iii) Torsional -

C(5}
R(S)

—— by Bleck disgret reduction technique.

[6]

[10]

(8]




R(S)

by Apply RH criteria to determine the range of *K' for a unity feedback systern with
GiS)=—OHID o be stable,
S5+ 3H%+T) .
Ki5+1}

(S 28+ 2)(5* +28+3)

i, a) Sketch the root locus For the systemn having ({51 =

b) Estimales transfer fmetion with the belp of following Dodes plo,

»
dB ;
204

4. =} Wreile short notes on following:
i} Gein margin and phase margin
i) P and FT controller o
b} Determine TF for the system whose state space repi‘:seniaﬁun 18 given by:
-

M EH

Xy
y=II 0]
Az

5 Design a -suitable lead compensator for a system having open loop TF
G{3)= LS such that Lhe compensated system should have phase

S(1+0.15¥1 + 0.0015)
margin of at Icast 45° and static velocity error constent of at least 1000.
: - ha . -

(8}

{1t

{s)

[422]

(8]

f16]
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2068 Baishakh

Subject: - Control System

Candidates are required o give their answers in theit own words as [ar as praclicable

iy
+ Antempt AN guestions,

¥ The fipwres in the margin indicote Full Marks.
¥ Semilop pruph pepoe will be provided.

1

. Sraté whether the following statements are true ur fiulse and justify them.

a) Inwoduction of feedback on the syslem makes the system response faster,

b} Effect of dislurhances can he reduced by increasing the gain of forward path TF.
¢) FProportional controller makes the steady stale error cerg,

d) Trerivative comtrollers are always used with other contraflers,

2wy Wrke differentiz] equution and abtain tansfer funclion of the machanical system as

Exam. __ Regular [ Buck

Ewvel _ BE [ PullMarks [80 |
Prugrammc EEI BEX. _il"nss Marks 32 I.
Year{Part 170 Thme T T ]

[(1:+3)4]

shown below considering By #x onlpul. Atso draw rorgue voleage analogy network, [6+2 ]
5 ¥ i Kz Qs K
DA D
T B; B>
b} Fiad vverall teunsler funclion of the systern as shown below by block diampam
reduction technigae. [8]
R + + A
A ar " G2 ) G3 .t
—_— — + " -
| El q
H2 3
3. a} Thc open toop TF of 2 unity fecdback control syslem is given as: £sl

Gis) L

"5 25+ AU E 65+ 25)

Deterrmine the range of gain K. for the system to be stabte. Alse detormine the value of
K. which will canse the sustained oscillation and concsponding osciliation frequency.

—

[——



b Write state cquation fgr the system as below shown, Consider vollage across 2F
capac:tor as outpud, ' :

1K
'5W

1 ohm

+ —— p—
v fF %1 onm| 2F
s .

4. a) Skelch approximale polar plot for 8 unity fesdback svstem with feed forwand transfer
fanction G{z) -

7 and oblain gain margin.

sl5+1}

by Draw  bode plot of a system having open loop transfer  function,
Gy = —  HEtrd)

-, Also analyze the stability.
f34+ 20! + 25+ 4) e i ¥

5 Design a lead  compensator for 8 system o having  open loop  tramster

s[5+ 2}

- 4 :
bunetiom as - o such that the designed system should have %Mp £ 16.23% and
settbing ome () = 2 zec, '

"

SR T

(%]

£

8]

[1et

Pomrbm b T AT Ll et o e O YRR T T M

1

—1

—1

—1
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Canctidates ure roquired to give their answess [ thelr 0wn words #s [ar as prachicable.
Atternpr AN questions,

The figures in the margin indicare Fuil Morks.

Sesi-forr wnid mormal sraph paper will be provided,

Assume suitable dure i mecessary, '

AR R A

8} Find the transfer function 20{SYF{3) of the mechanical system shown in figure 1,
Alag find the force-voltege sbalory of the same mvsten, [B] .

— F{1)
"’H“l{t}i{ I xall)

1
I'I"I[ —th . MZ-

—

'?"'f’f} f.z AR I/f;}?f—.l

B0 Bi=0C
R Flgurel '
b} Represest the mm.hamc:al systf:m of ﬁgure, i mth siate equatmn and ouiput cquah-::rn, .
if owdpul is x;¢t} in the Guure. : - [8]
2. 2) Dvaw signal flow graph for a system .whn&é bluck dizgram 1s shown in Gguce below
and determine C{SYR{S). [8E
— .
G}

GiSH— ————1G:

i
iy
.
o
T

HYE)

I

b} A step loryue T{) iz #pplied mm a system shown in figure bcluw Find the percent

overshont, settling tirne and peak tme for ouput Balt). i8]
T(ty Bt} Bt} %
1 kg—m’z "y i ﬁrmm'-

! 1 M-ryivad g
- I“quf'rad




3. &} The open loop teensfer fuocton of a umify [zedback sysbem 1s piven by -

Gy = _?j: where “EC i3 e gain conslanl sl “T7 i3 time conatents. With the
81 1]

piin mithipiicd by a factor Ky the maximum crvershent of the systes 1$ invesesed fom
259 o 303 Determnine K.

. - {&]
b} The epen loop wansfer funclivn of a unify foedback system & wnven by
- ] . . .
U{s) = — . Tind the static srror costficions and steady sizte error
SE4 {50 1251 8) :
of the syztem when snbjected 10 an input given by ot) - 2 + 5t+ 205 _ - [E]
4. 1) For a unity feedback  syslema  thal has  the forward iransfer  fuachon
GEy — M : [R]
(5% —45+1Y _
1) Skelch the poot locus,
1) Find the mmaginary axis crossing,
it} Find the galn K, at the jw axis crossing
v} Fird the break-in point.
b} Exacnine the clozed-loop stability of & system applying myquist ¢ritérion whose open-
. 5]
Teap transfer function is given by G{EH(E) = o—t. —, {#]
given by G{E)H(5) BITELY _ .
:- The open laop transfer finetion of 2 unify feadback is G{%) :L It is reguired
51+ 0.23) : .
that B, = 20 eanl gad Phess margia (g, == 447, Deztgn o lead cumpi:msati.nf-; wetwork to - 0
subisfy the required specifications, + " ' : [15]

e B T T NI EETIT



e

L el

)
£
22 TRIBHLY &N INTVRTSTTY | Exam, | Regular / Back
[NSTITUTE OF ERGINEERTNG . i Tevel | LBE | | Full Marks |80 3
e e ] R e e T T
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Subject: - Control System

+ Candigates are required to give their answers in their own words as far as pracricable.
v Adempt ony Five questions. : : '
v The figures in the margin indieate Full Marks.

¥ Aisume suitahle ditu i nécesrary. '

—_

a) What iz cpett [oop and vlose loop vorirel systems? Draw the block diapram of closed
loep comtr] systent and explain the 1oz of each block. ' [&]

b} For the mechanical sysiem showa in fig 1{b}, draw body diagram, write cornplets
differential equations and identity che transfer function X;(:)0Fi(sy. - - C e [B)

Fig.1(h)
3, a) Reducetie block dispram of Ge.2(a) and find the cverall trmsfer funetion C(s)R{s). E&]

. Fig-2(a) _ _
b For the system shéwn'in Fig2(b), find J and D to yicld 20% overshoot and a setting
time of 2 seconuds tor & step fnpul ol Lorgus 10t} To the figure B{Y) is the ourput. _ (2]

TR o b
K =& M-rfead ;

i

- Fig.2(1)



I.I'h

a)

b

bl

8]

sing R-H eriteria, tel} how many toots of polynowmial is &1 right helf plane, [ lsft

half plans and on jw-axis. T{8) - &° + 38+ 587 +487 - 34+ 1.

Sketeh the toot locus of o upity fsedhback control system with open loop transfer
e+ 4)

5 aind [1nd the ranges of ¥ for which the system will be
s +2z 4 2)

function, G(s) =

slabiz. . _

Tlee Nyquist stabiliey critena to evaloate tae stabitity of the systam with cpen loog
. ) 10 '

rangier function, G{s)— - _

s + 2=+ 4)

margin from the Wyguist plot,

. 1dzntify phaze crozs-over fraquency and 2ain

he apen loop trsusier funclion ol 2 unity aepative foocdback syslem 1s piven by
Gz} = -— . S
S(0.55 = 1)z + 21

-calculate the gready stale enor dus o joput ©(t) = 6+ 5t

Mintion T, Land I? controllers, Alsn explair ths role of PI and PP controllers on
tracsLent and steady state performance specification. -

by Evaluate the percentupe overshoot und peak tme for the unity feedhack sysrem with

The open-loop .transfer functicn of = wnity feedback control 5-}'§T;EJ..'|;]:- iz g]vcnb}f

(&)= Diesign a lzad compensasor such that velosily emor constant, K =10

5
afs+4)

open leop transler function, Gis) =

T S(LF028y

and phasc margin - 507

e

. Cileulzie the satic ormor constanls Lot dus sysmem. Also .

[16]
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Candidates are mqmr:d o give their answers in their own words as far as practicable.
Atterpr Al qreestions.

The fiptires in the margin indicate Full Marks.

Semilop oraph paper will be provided,

Asmime suitable data [ necessary.

1. a) Draw free body diagram, write complete differential equations and find the transfer

2,

function X, (SWF(S) for the dynamic system shovm below,

——ex - |2

K| . . k - - KE
-qnmmm——iEJYféﬂ_ﬁ, M
" i “

18]

b} The open Inop transfer function of a unity feedback system is given by 5]

G(s) = :

SEFNE +25+2)

Calcutate the statie emor censtants for fhis systern and find (he range of K if static

error is less than (L5 for input o(E)= 10 + 501 [§]
a) Evaluate the transfer function Y{S)R(S) for the system represented by fnllﬂwmg

block diagran. [6

Gy
B{5) — Y- YT;'S]
= [ N
i Hy r*i'

by Discuss the advantages and Hmitations of state-space analysis of control systems. Find
the transfer function for the syster represented by following state-space model.

e Sl
e +| o ]
X, 19 O |x, 0
)= 11 ﬂ][:‘}

2

Also evaluate the stability of this system,

114]



b}

by

b}

For a process copirol systemn showo below, [ind the range of K for which the roots of
characteristics equation are more —ve than 8§ = -2,

_1.

Ks+109) ] ¥(S)
(S +13) :

R(S)

Draw root locus for a unity feedback system with oper loop transfer fumction

G%) = % Also determine the range of X for (i} overdamped response and
5 4. + -

{if} vnaiable system. .
Diraw the assympiotic Bode magnimde plot of the unity feedback system whose open

loop transfer function is given by;
e p— 125

S{8° +108 +25) -
Use Nyquist stability ceiterion to find the range of K for which the wnity feedback

. K .

syatemn represented by open loop transfer function G(8)= ————— 15 stable,
¥ pre ¥ open loop ion G(S) SE G
Discuss in brief the use of PI) contrallers in control system.
1he open Toop wansfer function of 2 uniry feedback system is given by
A S

85028 +1)

Design alead compensator to mest the following specifications.

Apceleration arror constant = 10
Phase margin = 35°

L LT

[6)

[10]

[e]

[19)

[6)
F10]
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+ - Candidatos arc Tequited to give (their answers o their own words as fur s pmcuwhll:
¥ Antampe AR questions,

v The ﬁgwes £x #lie mcerin becicaie Falf Morks.

v Sumi-ln i paper witl by idfrd,

¥ Assimie suitudie dase i necessary,

oy Draw the close loop conmel system confipuralions showing major companenls.

Dscuss the advatitipe: and dizadvoniags of ciosed loop sysions. #]
\BA;W: the tansfer funclion X(5)F(8) lor T systert shown below. [5]
¢
A
K, %
I=™1n,
|
.l:.l f.l'} Bl

l M
xait)

Fiv)

3 \3,)/1;1_1111 the 1mit sicp FeRpons of & unity Meatlback syslem whosze open loop transfer

&
fitnetion is gwe:n by G{sH(3) = - ——
- s(s +2)

-\E}/ﬁm‘ivc the overall ranaftr function Yi{sYR(s) for e system shown below uaing block
" reduction bechmique.

1B

f5]

1w The open loop fransfer fmction of 3 ity focdback syseem iz given by )
4 .
A His) 2 ———
3{z)H{z) 5?4 43 + ) .

ijnd the static crvor constants and calenlate coor due to input vty =4t + 1.
\}B/me the ol locws Bor the sysiem with npen loop transfer fiuclion: [11

GiaHfs) = - ——-
(FIFee) = w5 +14s. l-24]

Fiom the rool locus, [ind Ui gwen (k) wnd comesponding oateeal [cequescy ol
sl lati e whet thes larmping tation is .7,
4. gy Draw the Nyquist plot for the fol lowing cpen Loop transfer fnetion. [8]

. 42
i) = s(a+1](ﬁ I- X}

!‘/mfﬁiscuss the advantoges of state space representation. Find the staie cquation sod
culpul eyuation ol slale space form For Lhe syatem represenled by frafsfer Doction, 5]

25 1 3s 0 1
stk St r BE+ T

Gl ==

3. Desien A lead compensator Tor o swstem with open loop transfer tanction Gis) = _'zf_ﬁj
Els 1

tor the specifications of plase narpin = 30° gad scceleration etmor consiant, K, = Seee
Alse draw the bode magnitude sl phase plows afler compeusaiv,

Wk o

H

LG]

G
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andjdates are requsmﬂ to pive their answers in their own words as far as pmc:tmabl:
Aftempt Al questions.
The figares in the margin indicate Full Marks.
Asswme suitable daia i recessary.

Edit the following:

Twn pastors are standing by it side of a road holding up 2 sige that reads. The end s
near turn aroond Row before its oo laieh A passing driver yells, ®you guys are nuts!™ and
speed past them. From arcund the curve, they hear screeching Iyres- then a big splash.
{ire of the pasicrs says to the eiher, do you think we should joest pot up a sign that says
Ttidpe broken instead?

Study the following paragraph carefully and interpret it in your ows wonds: _
The prevention of free inquiry iz unavoddabte so long az the muopose of education 1s 10
produce belisf rather than though o commpel the youmg to hold positive opinions on
doubiful matiers rather than 0 let them sec the donbtfulness =l be encoumaged Lo
independance of mind. Eduvcatien cught (o foster the wish for trafh, not the mnvifmim
that soape particular cread bs the traih,

Study the following text carefully, prepare notes and convert il into summary:

Cme day in 2003, while on her morning walk in the park, Valsvolkar felt a shape pain m
heer fch shoulder. The pain soon subsided and she decided to go abwoat her chores.

Mt a few hours later, the waves of pain retiened when she was oot walking agan, this

. time to sec the neighbourhood dentizi abour a2 cavity, 1t was moch than in the worse

moming. Overwhelmed with nanses, dizziness and shoulder pain thet grew more intense
wilh overy step she ook, she et too weak to move. Anyhow, her hasband and son being
wway 3t work, she assumest it was spondy 1itis and got in touch with & family fiend, an
onhopedic doctor, whe insisted she see a heart spectalist immediatchy.

At workhardt hospital scon afterwards, it became ¢lear to the medies that she was having
a myocardial infaretion, a heart attack cansed by the blockages- in Walavalkar's cese of
three Hood vessels 1o the heart. One of them, & key artery, had a 95 peroent blockase. An
angioplasty was performed and a stemt inserted 0 open up the blocksge. Her medical care
had been so swift, however, that there was no scrious damage bo the bean muscie.

Since then she badn't been without trouble, bul a cardiac rehab progrome she cotersd in
2006 has helped her lead a normal life, "1 feel fipe now,” Valvakar says, looking back.
"Perindic check ups are essential and fortungiely for me, lhese have revealed no
problems. | am very active now. | even counsel olher heart paticnds fo help them slay
posifive.”

"Women have different risk factors for cardiae discase thap men, bad here is such Litle
avareness, " says Dr.'Wanita Arora cardiae elecitophysiolowist and associate dircclor at
the Max Health Care Superspeciality liospital in New Delhi.

Answer any two of the folldwing guestions:

g} Poin! oul weaknesses of steam boilers and sugpest any other better option ofsnumc of
energy in confext of Nepal. Tell why you thirk that could be the better oplion. (Steam
Boikers)

b In recent years we Mepaless have seen cotorful adverdisements In newspapers almnt
multi-storeyed apartments from differemt housing, companics. In medation w this, talk
about the suitability of the text "Piles for Foundat]ges."

¢) Deseribe the various feaburss thal contribute to wisdom with reference to the text
*Knowledge and Wisdom™.

[3]

5]

[545]

[5+5]
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8 He, along with his teathers, v playing. (s, an:}

.. b The prmupal and acmuntant_..-.,.._..-.nn Iea'u'e {is, are}
. It ,.&.u.'.;-.._ ..... a Iong tinie since he taliephnned me. (s, has heenl
d. rzhightime he .eoor RN | T j::rb {gnt has g{:t}
e.. “Had it not been a hot day, WE eeecerar e 0L, Ihad worked, woulg have

worked) _ o
f.  Should that happen, | ..o S ,.rhe job. [should quit, will guit)
T o 1271, D— vou whatever happens. (for, by}

h. Thee project i TEDIME .o s Jinancial difficultias. {withy, indo)
. The passhe voice of “1 remeraber him teaching me alRebra”™ is cove—e—. weme ElrEMEmber

belng taught algebrafl remember 1o baing taught algebra by him.)

J.  The passive voice of 1 saw Rim crossing the road® s oeew.
crossing the road by mefHe was seen 1o be crossing the road.)

. (He weas seen

Comvert the following AFA siylc imo MLA and MLA it AFA:

a} Sanloz, Richard. "Tax break?" The New Bepublic. 12 July. 1998: 24-40
b} Scatts, P.Ceusorship, Rending and Interpretation (2011) Stodies In American
Obfincation 61-70.
¢} Feller, Jape. "Critical Feople Canse Office Fireworks™ {2010, June #). The Providence
Journa, P.AL.
d) Prepae in text citaton for: -
Wang, P. {1999, Tuly) Fund Watck. Money, PP.49-54,
Azsume that you have been appoinied secretary. of a committee compsing mamagement,
saff and wotkers representatives 10 advise the company (o prodece a handbook
contaipdng infrmation abot conditinns of service, nies and ropelwions of finge
benefits and other related matters, Write a potice {0 call a meeting o discuss above
malizts,

Suppose you are the chief consuhant of Road Expansion Froject beisg launched in the
capilal city Kathmandu. Wnie the second quartetly progress report i omomo style.

Write a brief research article on aﬂwm-::e:tnlmts made in the Jast decode 3n your field of
engiteering,

10. Most conmmumities dn oot have a place for sclemists end citizens %o meet 10 discuss

11,

important issues. Yoo have 2 way 1o meet the necds of cilizens whe Jack access Lo
seicntilic experlise by bringing togellwr svienlisis and non scientists o adentify, discuss
and resolve izsucs of pablic concemn. Therefore-as a matchmaker for goomps and respurces
write a proposal. Include an introduction stating the problem and ils sigmrficance. Discuss
the propased outeome and include 2 time table.

Imagine thal Governnicod of Nepal has formed a commitlee under ycur thamnnnshlp fur_

the prrpose of studying the cffect of noise polimion in the indusiialized wwns in Mepal.
Frepare enly the {ile page, abstract, table of ¢ontents and rccommenddalicns scotions of
the rcport hat you ure poing to submil shortly,

LYY

r - L A R
..1.9., \._.-.__.n F b ot Sy _._ AR !
. e S

Fell up Lhe following blank spaces sclecting the correct words from the brackers: [0.5=10]

[4)

[6]

[10]

[10]

i




2 TEIBUUVAN UNIVERSITY (Exam. 1 OMd Rack (2065 & Earlier Batch) |
INSTITUTE OF ENGINEERING ~  Level, | B Flt Marks [40 |

Examination Control Division | programme | o0 P | paws Maris | 16
2070 Chaitra Year/Part /1 Time  1Wihes. |

Subject; - Communication 1] (English) (EGsoasH)
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ANENENEN

—

Transform the following sentences as indicated in the hrackets: [4]

a) Sunita is differend fromm her elder sister (AmE)

h) Sit down. (Very polite English}

¢} Poople believe that the leaders will sign the agreement. (Impersonal English)
i) The meefing will commenes seon. (Informal English)

2. Answer any {wo of the following questions: 1€]

a) How is ‘beauty’ losing its charm day by day? (Beauty)

b) Why should a technician be wise? (Knowledge and Wisdom)

¢) “Customs have a great impact on our life™. Justify this with reference to the text
‘customs’.(Customs)

3, Write a description of the processes invelved i pelling a document printed out in a

lap-lop. {4

4, Prepare a fifteen-minutes’ technical talk on the problem of noise poilution in your own
town. {8]

5. Imagine that you are the secretary of a sacial organization and the fifth meeting of the
© same organization has been held recently. Write minutes of the recent meeting. [6]

6. Suppose you have conducted a research on the ellect of recent carthguake in Nepal.
Write absiract, methodology, conclusions and recommendations of your report. 0]

¥k
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v Uandidates arc requited 10 pive (heir answers in their own words oz far as praclcsble,
¥ Arcimgy AN questiors.
v The fiqures in the marpln indicofe Fall Marcks

r

v Assume suitahie data il wecesary,

T. Edit the te=t piven helow: {s]
Ircessant practicas went up, and the day came wheswehad 1o deavie 1o fmerica Lo study at an
advance institute, Ahwvays my father was there to guile me, Today, I'm quiﬁ a successful piamist,
bty fathar dees not stop saying practice more. God ymiles and the perfection just gltters
when progtise tourhes the 'fop. | pow know meich than ever that ceaseiess effart is the ey of
SUCEERS,

2. ‘Read the following tewt carelulty and interpret it so a3 to make the meaning clear: [5]

The rezson why this book has been specially prepared to smake it enjoyable reading for osople
to whom £nglish i a second or foraign tanguage is that an English writer never thinks of aveiding
unusual weords, 50 that the learner, trgng to read the hook 0 its origingt form, has to tem
freguently 1z the dictionary and 5o loses much of the oleasute that the bosk ought to glee.

3. %tudy the Toflowing text carefully. Prepare its note and convert it into summary. [uen

We ars-wel dedanted. with the fact that men and women are different in terms of appearsnce.
Whal many people do not reafize is thet they are also different in communication technlque.
Generally speaking, ren and women falf into two categories when dealing with comnmunication
technikiues, Wher men tzlk, i is for giving Information, This informative speaking |5 7 report
talk®. * Aeport2alk” it dafined as " public spesking®. Wornen on Lhe othe hand, use ™ smeall tark”
to commumicate.” Smalf talk™ i a conversation which is usually considered te. be shoet and
meanmingless. This communication technigue of women is * rapport-talk”. * Rapport-falk” in
oiter words is * private speaking”.

Without belng aware that we are suppased to be different, men and women are at oelds with
each other, The reason why we becemes angry or frustraled with the opposite sex Is bega s we
have forgotten this fact. They want their opposites to © want what they want * and ™ le¢l what
they feal, This very amtitude makes a path for disappolntment srd prevents them o lake the
Necessary time to conwunicate oving about theit differsncss.

Mén mistubgnfy sapact wommen 1o think, cernmuricale and react the way men do; wemeh
izl akenly exhgm men Y fopl, communirate and respond the way women do. That is the trme
when unpeccssany friction and conflict gogur. .

Individsals shoukl be aware that you could e differatc styles of canversation te fit the
fnformation that you are trying to present. You shoold alsn newer assure Lhal the opposite sex
15 going to enderstand what you are trying to say. You should never criticize others win
coramitni¢ate differently than you. Men and women are suthiess about crtoring the apposile
5y,

i s tan 1ate to incregse the lave in your e You only need to learn & naw way. Whether

You -:ﬁ#h'q therapy v not, Hyou-want 10 have more fulfiling relationship with the opposite
temfFis miserttial 1o learn new and healthy ways of relating and EoMmunicaling.
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#. Change the fellowing bibliographic references as indicated in the brackets:

LH
1L

Answar any two of the following mquestions: . B . . : (5321

7. “ Even the besl lechnicians shouid alse be good 'citizEns.’:'Dcl you agree? Moyes, why?
f knowledge and Wisdom ) . ) :

b. Hew domodem Boilers function? | Stearm Boilers )

. Whatisthe central theme of " Civil Peace “7 [ Ciwil Peace |

£ heose the corect woends from the Frackels and fill in the blanks; [0.5=10]

g} Look ... your healtk (to, upy

By B Jeel the oo YT, T o)

o) 10T v, U wionld mot doa, (e, weemed

d) 1 heard lum ... . Marayan {topal s sonp (singing, sinp)

£] She cannol park ... her jewels {Trom, with)

f)y Bedied...... T.Blast pear. (with.of

) She walked a5 iTshe ..., @ bon, Celponk, fiad drunk)
I} He as well as his comradas . oast (15, are)
iy Theteacher said that ............ are momiad [wae, They)

3} You alone canorelieve me e, Wis 2nsiely (om, of)

3, Jones, Leo. { 1998 ). Cambridge Advanced English, CUP: New Delh, | imte MLA |

b. Sasikumar, 1 and Gurnshekhar, #, Spectroom, Detend Longman: Mew Oelhl, 1977, {into AP&}

. Leeeh, G, arid Swartvik, 1. A Commuenicative Grammar of English. EL8S; England, 1975, { inic
ABA ) :

- d. {wirk, Randolph and Greenbawm, Sidney, { 1973 ). A University Grammar of English, ELES:

Englanid. { into MLA |

Writc minutes of a recent v conducted rmesing regardinge swve the Bupmali River. [%]
Suppose you fove cecently visited o publishivg finm. Wilte s trip repont ahoot woor
observations. B
Write a proposal on the cstablishiment of "Ihinking water scheme of your logal VO town)
including only Abstmcl, Introduction and Methodolapy. [1])]
Write a bricfrosearch article on the Importance ol fores!d vonservstion m Mepat, . rm
Asmene il you ure asked w prepare a Anal report of a power honse constractien prijeel.

Write emly The Following parls: Tile page, Abstract and Bocommendaticn. i Ilj]

L

4}
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¥ Candidales are mqmmd 21 gw._ thisir amfawers i there g words &y ﬁ!r as prracticable.
¥ Anemp AN qugstians,

¥ The fipres in the maegin indicate Fuif Murka

+ Arrume suirehie dala if RecerseTy

1. after taking mles, wrile s sirmanary of the Bellowing passape in akout one third of the
words ol the oripinal, {5+3]

From the dzte of the intreduction of fhe gtreavn Tncomntive about 130 years ago, there was &
coptinuing morcases i the size and weight of trains.«This necessitated engines ab preater and
greater power.jIn order to achieve this increase In pdwer, much liigher strcam JHESSRICS WeRe

wired, 1] rﬁﬁ:'[ém steam Incemobive |s capable of penerating steam presmames often in
exgass of ?{!III} Ibin®, apainat the S0/t presqure of Stevenson's Mocker. THnrmaH].r ihe
biniler of a steam locomotive is qtncﬂ}r limited in size Ty the dimension and-lo. L aapariy. nf
tﬁ.gh!'_aﬂwajr track which 1 H wuﬂ-.s an. Tt is T]icre!'hm necessary to have 2 vm’y large hesting

surfam—"ﬁTE‘n Thl, E’Gﬂﬁ“ e T

"¢ There are two ﬁm hﬂxcs inzidc the boiler, an inmer one and an cater one, which extend a lun,g
way forward. Yhe inner fire-box 13 finked by Llubes to the fire-plate at the front of the boiler.
Practically the whole of the heating surfaee, which includes these Bre-tubes, 1s surmounded by
wanler{‘A high rate of evaporation m the builer 15 esseniinl, in onder 1o peocrie the large .-f,-ﬂ
quantities of steam which are reqmmd) or this purpase a powerfa) draoght of air is hlawn *'
over the fieey The steam which is cvelved tz passed through a super-heater, which raiscs s
temperature and makes it as dry as pcssit_:l;?’i{apld cvaporation @t the heattng surface tends to
mike the sieatn wel, 'This use Of wot stcam neeessitates excessively high pressuves in the
cylinder { Super-heating the steam cnabics to requisitc power o oblained with considerably . -

liovwver pressunes. =~ e
x

d'l:u: supcrheaied steam is passed te the steami-chest whick is attached 1o G cylindogd I'mm

the stcam-vhest 11 is intreduced into the cylinder & (be approprisic moments through poris.
These portz are opened and closed by slide vabves, which are actumted by the rotaton of the ~ &
leomodive épankshaft. l{be steam is admitted under pressure to one side of the cylioder, and  ©
drives the pisten forwards, e indet port is then closed, and a second charge of steam is ~
admitted ar the ciher sid€ of the eylinder 10 drve lhe piston in the reverse direction. The
exhaust stcam trom the first charge is—driven gut into the aimospherc thmugh blast p1;:c_‘__]
Thiz is done in onler (o inereasc the draughit over the firg, fhe m.]prt.x.,al:mg aclion of the
pision is changed inlo & rotativnal movemnent of the wheels by a connecting rod and conk.

- 2.-Read the following text carefully aad interprel it so as 1o make the meaning clear: (5}

A Briish survey found tbat 44 pereent of the firms, which started 1o use robols, met with
imiial failure and 22 percenl sbendoncd Hem alfogether. meindy because of insdequale
lechoelopical knwvwhiow and skills at all jfee levels.

3. Answer any twa of the Following Guesions bricfly, 1522
1) Describe the contribution of Rinstein fu the modern seientilic world? (What Einsiein
[hd®}

i) Why ddo (e ordinary non-technical people find the sords 'oxveen’ and intelligenes’
confusing? {Hrakght and crooked thinking)

M Foplish language necessary for an cngineering studers in Nepal? Justify it

5




[ T .

. machirie operalors i crdﬂ:lh,r:rtd SpEies,

. o \J/.- ‘Balat the Ioﬂowmb passage u.-hmh containg 4 pond TRy STToTs,

Certain jobs mosity simple ot hazardes one are jretrievably foses loo roboties: Thus -:pnt
welders press -oporatols, Spray painters cleaners, machme lu:uaders' grinding zid pﬂhshmq

-

(5]

TR T
'c/_'i/li','hwst: the corrict wi.rrd:. itom the brackets: ) ' {I ," T [0AwlDY
’ ' ¥ PN
8] The minisicr, along with his relatives | . RONE 1 apan, [haq-’havc]' !
.._J:z}--fﬁ&ﬂiﬂr af g e gong 1o atlend the pm;:rmmnt {isarc)
::-} THi3 QUAle WHEIT v, deeember. {fnr farm} . r‘"
Fil 8 Yﬁii alone can relieve me . !lm. anxiely. {fruln, iﬂ}
_,.,.r'-"'r_'-
e e have nnﬂung - aboul. {to have worried, o be worried) R
- i
Tf1 Tremember .o to the: sadarjuay Mugeun by my fuber, (o be takem’bemg mken}
pHpA
“_}, ﬁMwb YU L « wou will b punished. Jonct pay, payj I
V,h}f _lfu ............. you, 1 would not de 1. (b, wcru} :‘:'_‘_*_;"’/.' "’zl
LA Bhe was mude cloths, {wuash, 10 wash)y E
)] 1 heard him ... ... Warayan Gupal's sonp. (zinging, sing) : ¥ o
15 Lhange 1Izc ﬂ}lluwmg I:ublmgrapluc H:ft:i'ﬂm.f:h- [rem APA style inlo MIA ' [4]
&} Elhs, R(Eiiﬂ'ﬁ} Haow collumally appru]mate is the communicative spproeck? EIT
Journal, 50 (3]
b Goodsos, I (2001), The prircipled professional, Prospects, o £2), 1R1-188. )
¢} Huphes, A, (1959}, Testing Lor lanpuage teachers. Cambridpe: Cambricdge University "-.ﬂ
Press. H, '_ =
d) Munamo, D. {1989, Understanding langusze classroom. UK Prendce Hall, ,_:"7 ':I
7. Suppose you arc the Manager of a pm_]c-ct related 1o micro hydro -powect pmduLhun plarﬂ
lomeched In voe of the temole villages in Nepal and your projoet &s going (0 feminate
soon ws the work has already Deen sccomplished, Write sbstract, wn@l
mx:r.hpdg'l_a‘:gy and findings of your repotl giving just the culline of The remaising pans. [10j
i/ﬂﬁppq}y: you are the secretary of 2 social opagiration in your dowin and the scvenih
meeting of e Exeeutive body has been conducied recemtiy. Write the minuies invemtiog
peceszary apenda and details. . ',:_,}_a'\‘a_ 53
E_‘_,- sswmc that you are requesied (e write 8 proposal on catablishing rugincering collsge in
Kathmandu Wrnke the lollowing parts with the cudine of your pmpu.ml ﬁb_sg_iim_,__
statcmmi wal prcrb]gz anl pwu:dln S . ey T Lo ' [1a7
ll;t/’ﬁ..frjtﬁ a lef reqearch arl:cle on unpﬂm nee of computers for the :‘]evﬁnpmmt o Wepal a [H}j
ft. Tmagime that a project Jclatr:d to the canstruction of & lab of yoeur EJJE_ZIHBL“HH_FL-E#]L 1 [_’”
gomg on in adecal povernment office. Write the firsr monthly Jinegress report on thie same .
project in & memo formate, : - {o]

3w

.LL' 5
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Subjact Commumcatmn E;nghsh (SH 6:?1)

v Csndidates are reauired to pive their answers in their own werds as far as practicable.

v Attempt Afl querstions.
¥ The figures irr the margin indicate Full Marks.
¥ Asrume spitahle data [fnecessary.

1.

.;kflertaldng notes, write & summa.ry of the following passage.

Since it i exvential to secote rapid and complete combustion in the cylinder of
un internal combustion engine, the fuel and air mivicre must be tharovghly
mixed; and further, it muat be in the cotrect proportions for alf renning con-
ditiony of the engine. This is accomplished by means of 3 device calied a
carburettor. In this carbarettor, 1 stream of air blown over & jet mizes Inti-
mately with u spray of petrol demwm out of it. The jet is imserted into a choke
ormmﬂinﬂminukemniﬁ}}d,mdiqmppﬁxdwithpmﬂatmmphuic
pressure.
Dunngﬂumuiunmhofthepnmn,th:prumrcmthzmukﬂmmnﬁnld
mbeh:w:mpbmn,andmmmduwiﬂmughthumahmdmth:pt
As there is a further drop in pressure ot the venturi, the pressure difference
prodhiced is large enough to draw petrol wp out of the jet and ctomise it. The
leve! of the petrol in the jet is keot constant by the Hoat apd peedle valve in the
ficat chasnber, which acts 4s a reservoir for the fuel. Above the venruri there is

athmtﬂgnlnwdbgrthtmndmmrpﬁm, whu:hmntmlnmemmmt

of mixtere admitied to the cylinger. -
Howerer, this simpls form of single-jet mburctm will not give carrect

mixture atrength for all engine apeeds, The chicf difficulty encountered Is

that, at high running speeds, the amount of petrol taken up st the jer will m-
crease fanter than the inceease in air-flow. Therefors a carburetior vet 1o give
cortect mixtures at Jow speed will give a progressively richer mixture as the
spred increases. To compensate for this, a seoond jet fs provided, fed from a
well open to the atmnasphere and supplied with petrol from the float chember.
Omwing 2o the fact thet this compenrating jet ir farger than the main jet, it can
:upplypctmlataquiﬂnrmwﬂunthumﬁnjﬁunulthuwﬁmunpﬂnd.ﬂa
the speed is increased, more and mote of the potrol required is Erswn from
the main jet. "The compensator jet can row supply enly ss much peerol 26 can
paas through the amall compensator orifice in the Soat chamber, :
Angther problem to be nolved in thet of starting. In order to obtain the
zich mixture required for starting, the throttle must be almoet closed, A the
i velocity ir then very bte in tha veatun, manfficicnt peoot is defwn cut of -
the jet, This difficulty is overcarns by the provision of an idler jet in the wall of .
the intake manifold pear the throttls valve. This jet will unl]' function when

the throttle is nearly dosed, When it is opened for faster mynning, the suction - .

round the edgeof thethromledecreases, and theidler automatically ceascs toact,

f5+3]
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2. Answ:r the following que.auans briefly: (nn}' ﬂm::]

) What is the 1mpurtame of reading books in ovr llf'c? [ﬂfstudles}
) Write o summary of the text © The mother of a Traiter”. [The mother of 2 Traitorl

¢} Descrbe the bmportance of science with reference to the next “The -scientific .

 Attitude’. {The scientific Attitude)
d) What are the factors responsible for faflure in suceessful communication.

4. Transtorm the tollowing references {rom APA style o MEA style:

a) Perkin, H:C. {1975). Air Pallutign. McGraw Hill: NewDelhi,
by Iiall, Dauglas. (198%), Digital Circnits and Systems. hzcmillan: Neum_,rnrl:
o} Morgan, JH. {1960} Cathodic Protection. Macmillan: Mewwork,

dy Slabough, W.IT. {1934}, Mechanism of Filiform Corrosien. Oxtord Umversiey Pross:
USA,

5. Write a short research article on the effect of noise pellution in urban areas in Nepal in
aboint 300 words.

6. Edil the foltowin g passage which contains a good many crmors.
Aristotle the futor of Alexsnder the Great was bom in Stagira in Macedonie in 300 BC. -

Together with Platn, he 5 regarded az one of greatest phidosephors the word knpw,
Aristotle was a tme academic, concerned for Physics, Aswronomy, Rhetorfe, Litersuee,
Political Science and History. His teachings lise laid the foundation for modem scientific
thought.

7. Suppose you arc the scerclary of @ newly formed comeites of Public Health Cﬂre
Society. Write the minutes of the first meeting held recently inverting the agenda.

B, A large nmnber of deaths are cansed by earlbquskes. To minimize the loss of lives vou
want to do a study. Write a brief proposal to an organization sticking op t:-h]!er;tww,
procedute and rationale.

9. The Minister for Road and Transport is concemed abowt the rapid increase in the number
of road accidents oo the highways, As a newly formed commission chaimman, wrile 4
—-t71eT formal report investigating the causes and supgesting measures' 1o conlrod the-rond
avcident.
10, Write a monthly propress repart 1o be auboijtted to the Cheif Frginger, Departmont of
Bunds op the constroction of & Begmati Bridge near Thapathali, )
ok

- 3. Choose the correct words from the brackets: o [0.5x10]
ay Either youorl ... suppnsud to do it. (are, am)
b The guve:rmnmt' _..decided to increase the salary of their civil servants, (have,
has) . .
€) The teacher said that we . _..._mortal. (are, werc} )
d) She says that she . .........moce food. (wants, wanted)
¢} Thig notice.............altered. (has been, have been)
fi Aot of the work ... by Lhe studems. {is being dooe, are being done}
g) IfIhad enough meney, L........ this car. (would have bought, would buy}
) Unbess you.. . hard, you can’t pass the exam. {work, don't wek)
iy He died......... T. last year. {with. of)
¥ She ahways takes.............nods in her olass. {up, down}

- [4]

(RAH
[5]

[5]

(8]

o

F5]

S

-1

-] _r 1 _}

1



TATET VAN UNIVERSITY - TExam, T Hegatar [ Back

-
L . |
TUSTEIUTE OU BENGINAER NG Levul J BE Full Marks |40 |
Exammaunn Control Divisien :  Programme | | ggff BEX, Pass Mearks | 16 |
2066 Bhadra _ FVear/ Part | TL/T — Time | Ui |
o Tubjecr - Commuxmatmn I (Engh&.h)
¥ Candidates are reqoired lo give their answers in their own words as far as practicahle,
v Attempt AN questions.
¥ The figures in the marein indicete Fulf Marks.
¥ Asrume suiiabie data ifnecessory,
. Chanpge the following sentences as indicated in brackets, [4]
a] Oneneeds to express oneself more clearly. {ARME)
I The government is going on with its spnggle against inflatiom. (Fonmal)
¢} MM well we could have another holiday. {Written)
d] When will vou be mecting him? (Familiar)
I, Avswer any teo of the following questions: . (2]
ay How did Monoa Mardons prove herself to be a citizen and a mother? (The Mother of a
Traitar}
h} Why might il be imporlant Lo und:rsr.and gepects of other culearss™ standapd?
{Cragtonns)
‘) What arc the advantages of wisdom over knowledge? (Enowledgs and Wisdom)
DNercrihe the processes involved in digtillation of watzr in abaut 150 words, [4}
4, "Write a note for 3 thisty-minute techoical talk on “Glacicrs;, enc of the water rescurces of
Nepal™. (2]
5. Assume the three apendas, and wrile the minutss of the mesting relating to constuetion
of a water supply schens in your v.D.C., (6]
6. Write a report on The Damages Cansed by the Kosi River including vmly the title page,
preface and conclusion. [19]
*5k
o —

- _
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Subjecr: - Communication [} (English)-
v Candidates are required ro crwe their ANSWETS n 1&1&1r WL vmrds as far ag practicable..
v Attempt AR questions.
v The ":gures I the margin indicate Fult Marks.
¥ Assume suitabie dow if necessary. . ]
L. Transform the followimeg scmences as nstructed i erackats: i)
a} “What Joha bought last weels was an oid car. {spoken)
b} May [ help you? {informal}
¢y 1 beg your pardon! (BiE)
d) Mo, [don't want any mare. (polite)
2. Answer any twao of the following questions: - [3]

4y ‘What change m attiiude do you think the wriler wants 1o 1::1'111-ijr abiut 1n hﬂr raaders?
(Beauty) _
summarnze the urgument of the text "Fnowladge and Wisdom'.

)
¥ Aszmmne vourself as the mother and express your feelings towards your son. (The
Mother o a Traitor)

o

[}

How do “ou cozrate 4 wicphone? Wnta a simple procesy descption. [+

Assume that you have been appototed as a Secretary of a committes formed to advise a
Company to produce a handboek containing information dbout the conditions of services,

Miles and regulation, and benefits. The committee held its ﬁrst meetmg Draft a three- |
point agenda and the minutes of the meeting, - : 16}

Write a wrﬂplete manuscnpt of a ten-minute taik on “mportance of rafer'mcc matevials

- amnl theiri 1mpunance _ _ : : [£]

You are writing a repart to the dircetor of tha Ceatral Instirute of Environmental Studies,
as the regional representative, Kathmandu on fhe problem of woker pollution in your
region. Tnehude the following parts only. , - [i4]

Title Poge, Abstract, Content Page and Recommendations

LEL
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Sub;ecr - Lnfnmumcatmn IT (l"ﬂ gllsh)

Caﬂdlﬂﬂt% are fﬁqulﬂ‘d to give thm* ATISWELS 1 LheL own words as f‘ar as pracncable
Atterpy AR questions. _

The figures iy rhe. m.::rgm ma’zcme ng.-: szrﬁs

Assume suitable data if necessary. .

< {f\"x' 1 )

1. Change the following senfences 2= indicared in brackets: ' {43
hr‘;i}' Candidates ars Tequired o give thelr angwers in their own wurds {Spoken)
‘b)) How do you do? (Informal)
L;?x’ ou simply must read this book. (AmE}
“SHit The door. (Poliiey

2. Answer any two of the following questions: (5]

)" Summarize the argument of the text “Use and Misuse of Seience’.

b) If beauty is a source of power. why does the writer object to wornen's striving to

attain it? {Beauty}
What was the conflict in the mother's mmnl and how did she resolve 1t"’ {The hMother

ol a Traitor)
3. Prspare a maote for a talk on ‘lmpottance of inaernt preseatation in techmnical
coﬂmumcanan lasting for 30 minutes,

4 ﬁussuma that your have reesntly taken ovar a8 the sacretary of 2 publie Jimiied company.
You come to know that the gggmtlrpuf_thﬂ organization has heen hempersd because of
ﬂ‘&quan;_;mkes by lahours, Invening necessary details, write & notice glong with a three-_ "

point agenda to call an mgent meeting.
Lj/%i::e a simple description of & "paper clip’ followed by picture iliustration. [4]

ment of mformation
ﬁ/Prepan: a cover page,préface and conchusion of a report on ‘Developmern 10]

" Technology in Nepal'.

[%]

LE L]
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Subjﬂcr.‘ - Communication II (English)

Candidates are required to-give their answers in their own words as far as practicable.
Attempt Al questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

AN

1. Change the following sentences as indicated in brackets, ' [4

a} Their house is different that ours. (BRE)

b} - One cannot succeed unless one tries hard. (AME) *
- ¢} Tt is necessary that every mermber should inform himself of these rules (AME)

d} The congress insisted that the present law continue to operate. (BRE)

2. Answer any two of the following questions; (8]

a} Why might it be important to understand aspects of other cultures’ standard?
L b} Show advantages of wisdom over knowledge. ' _ _
- g} ‘Is it she?’ ‘it is she!’ what does this exchange (cll us about what the people thought
of her? What did they do when they saw her? Wiy?

3. Write a brief description of a mechamical too! that you frequently use in your field of

- . enginesring. (4]
4. Prepare a twenty minute technical talk oo “Causes abd _eﬂ'ects of vehicle smoke emission.
at bigh traffic load hours™. 8]

5 Assume that a body is formed to improve teaching learning situation in"}_roui- CAMPUS. As
the secretary of that body write a notice along with three agendas to call its [irst meeting, (6]
6. Youare asked 10 prepare a 1eport on “Price hike in Nepal'. Write only the fqﬂuwing parts
of that report. _ : : -
- a) Preface
by Acknowledgements
¢) Conclusios

[10]

-
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Candidates are required to give their answers in their own words as far as practicable.
Attempr Afl guestions. :

The figures in the margin indicaie Full Marks,

Assume suitable data if necessary.

. Change the following sentences as indicated in brackets.

a} The mesting will commence at 4 PM. {informal)

b} Would vou please accept my invitation? (familiar)

c) My book is different than yours. {BrE)

d) The govemment is planning to enforce the mles stictly. (impsrsonal)

Answer any two of the following:

2) Describe the effects of customs on the guests of a trader’s wife and a youth from
China. .

b) Who is a better person according to Russel ~-a knowledgeable man of @ Wise man?

¢) What was the conflict in the mother’s mind and how did she rzsolve it?

1. Write a simple description of your campus library in about 130 words.

Prepare thirty minute’s technical talk causes and effects of air pellution in Kathmando
Vallay. : .

Suppose you are the cocrdinater of a seminar dn ‘Scope nf Electmnics_ Engineening in
Nepal® to be held shortly in Kathmandu. Diraft a letter for calling the meeting,

You bave pot a contract to constract a new boy’s hostel in the campus premises. Erep;lj‘e
the title page and write abstract and conclusion of the report that you have to send to e

concerned agency.
ek

[4]

[8]

(4]
(8]

[6]

[10]
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Subject: - English
7 Candidates are required Lo pive their answers in their own worids as far as practicable”
v diempt Al questions.

v The figures in the pargin indicats Full Marks.
v dssume switable dola {f necessary.

i : ;
p/Tramfurm the following sentences as instructed in the brackets. 4
a1 After his dad's death, Peter had to change his job. into F_arm&l} _ .
) The congress insisted that the present law should be continued (o npmtt. {mt> AmE}
Y What is your name? {into Polite] .
t,‘.'r}/ Non-stop sownd of the blower made Pete’s ¢ld woman hit the roof. {into Common
Corgl
Answcr in brief any two of the followings. [2wd]
47 Explain the meaning, “if cthical principles deny our right to do evil thax good may
come, ara wa Justifisd in doing gnod when the feresesable consequence 15 eAl? (Usa
- and Misuse of Scienca) N |
.. X% Do you support the decision taken by Monne Marignna? Supparl your opinion with

, references from the test. {The Mother of 2 Treitor)
- ¢) What is Christian concept of “beauty™? Compare 1t with that of Susan Sontag's.
\ /Prcpum 4 “technical talk” on the computer and internel s vt m shout 200 words, ]
. .,: #,JKW? a short minute of ¢ FSU meeting based on the following aganda. | (61
%] Extra-sctivities programme

B Launching ¢leaming-up campaign te keep the campus environmsent £lean
¥ SAARC institutional tour
di) Publication of a journal :
Y Shifting of wrucn office from Block ' A’ o Elock “B°
5/; BEZNe vou are a chairperson of 8 Gve-membered commission formed for investipation
the causes of the nalional black out for 2 days in Nepal. Prepare s shost report o the
i findings on the investioation. Include only the foliowing sections: {10]

cover, acknowledeements, coniants, conclusion
<. Describe the tocation of your campus. 4

A

_y _+

1
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Subject: - Communication I {English)

Candidates are required to give their answers in their own wards as far as practicable.
Attempt ANl questions.

The figures in the margin indicate Full Maris.

Assume suitable dota if necessary.

Give the variety label of the fotlowing sentences with reasons. (4]

a) He announced — the plane is landing soon.

b} Would you piease help me to solve this question?
¢} He asked me what is your name please.

d) Tt is better to retgn in heli than to serve in heaven.

Prepare a cover page, sammary and conclusion of a report on role of Techmical Education
in Nepal {0 be submitted to the Miniatry of Education. [10]

Answer any two of the following questions: [2x4]

a) What was the conflict in the mother is mind and how did she resolve it? {The mother
of a Traitor)
b} How are women made feel inferior? (Beauty)

¢) Do you like to prevent misuss of science? If yes, how? (The Uss and Misuze of

Science)
{}p behalf of the secretary of Engineering Association, write a notice for 2 meeting along
with the agenda to be sent to the members of this association. (6]
Write a short introducing remarks of a technical talk. - [#]

. Describe the moming scone as vou see ear]y when you come out from your bed-room. [4]

L5
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Subject: - Cormmunication I {English)

L

10

Cendidates are required {0 giv:; thelr mswers in thelr own words as far 25 practicahle,

Attempt ALl quashions.

The figures i the margin indicare Full Marks,
Asstme suitable datg if neceszarw.

Tdentify the veriety label of the [olivwing sertences: [4]

ab Have vou goten the tickets for the mateh?

by She longed for 2 friend in whom she could confide.

c) Well I've just come back from Janalpur,

d) Please could I have your addresy and telephone membar?

Answer any two of the following: f4:2]

ay Compare and contrast youssall with the bmtor of “The Mother of 2 Traitor™.

b} How can you make the right use of scaence? {The Use and Misnse of Science]

2y Make a list of the customs of your society that you don't Like and deseribe 2ay one af
them.

frite a stmple physical and process descnption of 2 hammer. 4

Prepare 8 complete manpsenpt of a ten-mimte tals on “Importance of rope wavs” in
MNepnl in ahout 300 words. i

Assume that you are the coordinator of s cammuitee formed to vonduct s sminar ox
*Hydropower in Mepal’. For drawing datail plaa of the serunar you are going ta conduct

the first meetine, Draft a notica dlong with & three point agenda to send o all members, e

Prepare the title page. table of contents and conclusion of the report entitled "Lee of solar

enargy inrural arszs of Nepal' o _ Py
ek
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- a) Maywe smoke in here?

.
[]

v

b} Corne in and sit dowm
¢) What did she arite it with?
d) She stays in Germany from April through June.

LR L

: ;_szm L . Repular{ Rack :
TNSTITUTL OF ENGINEERING Plavel G BE ) Fall Marks 4‘{_!'_ L
- Eaxamination Control D“’lﬁlﬂﬂ Fmgramnw S}E!-} BEX, Pass Marks |
|_
2059 Chaitra | Yesr {Part LI/ Time | 1'% bs.
o Subyect; - Communication English 1
-ontidales are required to give their answers in thetr owvn words as far as praclicable.
Cos Llitempt All questions. b
- The figicres i the margin indicate Fulf Marks.
¥ Assume sultable data if necessary,
1. Deseribe in aboul 15{} wc;rdﬁ the sile where vour carnpus buitdings are located. |4]
F Wrile a Iyl seminar jmncr an fhe niilizatdan nf water resawrces in Nepal in about
200 words. : (8]
3. Answer any two ol the fullowing, ﬁua@tiuns' [Zx4]
a} Do you like tu prevent misuse of scivmce? I yes, how? [Use and Misusc of
Science]
by WhY t‘hdn’l ihc Arrl-:ncan orphaned in infency did not like (o sty in America?
o Justify your answer. [Customs] _
" ¢) Explain the main ideas contained in “Fnowicdgs and Wisdum™. S
4. Suppose that you arc the sccrotary of a library commitics and that the [brary needs d
~ some more booka to bo procursd. Call a mecting for i and writd the minuter of the
meetng, - {€]
5. Suppouthatyuumthcmpmwru[a company which has recently installed a
comprater laboratory in Pulchowk Campus and that you have to submit the p‘l"ﬂ_[ﬁl:'l
.. Jcompletion report io your boss. Draft contents of the ropont inchuding the MPHE‘-‘. .
md'ﬂmn abstract of it with a bibliography. Ak 1101
2 Indicate the "\r:mct)' labels™ auitable 1o the following expreasions: 14]
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Candidstes are required io ptve their answess in their own woeds as far as practicable.
Attempt All questions.

The fgures in the marg indicaie Fall Marks.

Assume surtable dota i necessany,

Change the following sentences info the variety as mstructed in the brackets.

a) Ome should always look after his money. {inte BrE}

b} What country was he ban in? (into formal)

£} We got in a circle - “We crept 0p” — he squealed. (iato written)
d) Shot the door, will vou? (intc pelie) - -

Write a parastaph describing the processes involved in faking 3 phatograph with a

Camera.

Prepare a short talk in ahautlﬂ[lwnrﬂsnn ImpnrtmceutEngme:rngducatmn m
Developing Countries'.

Asaome that you are the member secretary of a committee appoimted by the president
of the employess union of your company, draft z notice for calling the meeting along
with agenda.

Answer any two of the following:

2} What do you mean by ‘a sense of proportion'? {Knowledge and Wisdom)
b) Why did the mother kill her on and hersel? (The Mother of a Traitor)
c) Why did the young map return to China? (Cusioms}

Prepare the cover page, abstract and recommendations of the report 16 be submitted to
the Chief Enginest on the construction of Bagmati Bridge near Sankhamnl.

rk

[4]

14

(31

[6]
[4<2]

(103

agr e



INSTITUTE OF ENGINEERING ‘Level  B.E ]Fulanrkﬂ '4u

ron ks

Examination Control Division : programme ! EEBEN [ poccnraris 16

i BECT '

2057 Chaitra - Year/Part I ] : Time ]";hrs

LI
Lma

Subject; - Communication {1 fEIlEII‘:il )

1

Candidates are required 1o give their answers in their own words 13 far as praciicable.
Attempt Al questrons,
The frgueres v the morgin indicaie F. ull Muerks.

Translatz the followmg sentences inig other vanen as instrucied m the bracket:

a) It is said that she slipped arsenic into bis tea. (into personal)

by ‘He kind of spat’, said Piggzy. (into written)

¢) For whom are von waiting? (into informal) —

i) This is a dilTercni car thon the one 1 drove vesterday, (o ek

Studv the following graph abow the lifz expecuaney & China and write 3 description
about jt: . L "3

';L”[

b -
H
-t

B

s 3.
4
g i
3o -3
e i. 1707 dt3e DICTRRS
| T ¥

. Write a bricf scminar paper on “Contribution of the Instiwte of LEngincernng in the

Development of the country’.

A mecting has been called to take a decision abowi an adverlising campaign to be
launched by a TV manufachuring compaay. A proposal proposed by the advertising
managsr 18 ¢ be presented for discussion and approval, Assuming that you have been
named Ui secrelary of this mezimg, drafl 2 nofice and agenda invenling the necessary
details.

Answer any two of the following: _
a}) What s btaut}"’ How can you be a brautiful man? [Beauty|

hY Recall any ons incident when vou swers put in odd situntion due to dlfﬁ:n.nc..s in
cuslom and give description of that. [Customs]

€] What was Lhe conflict in the molwr’s mind and how did she resolve it? [The
mother of a traior]

You, along with your group have just organized “Exhibition Cum Sals of Techmical

Equipment™ and have compleied sceeessfully. Write body part of the report.  »

gk

L R N
- . . _ Y

(8}

(5]
3!

[10]
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_ Su.!yem‘ - Pl'DbﬂhllIt}F and Statistic (SH6G2) L B
"¢ Candidates are required to give their answers in thelr own words as B pg pracncahle :
¥ Arempi AN questions.
v The figures in the margin fndicate Full Marks.
¥ Necessary tabies are afiached herewith,
v _Assine suitable dala i necessary,

1. Two diffezent sections of a statistics class take the same quiz and the scores are recorded

bebow: [&] .

a) Find the ranpe and standard deviation for each section

b) What do the range valucs lead you to conclude abowt the varizise in Lhe two sections?

¢} Why is Lhe range misleading in this case?

d) What do the standard deviation vaiues lead yau 10 conclade xl:lmt the v&rlanﬂn in lwo
sections?

Sectioni_] 1 | 20 | 20 | 20 [20 [ 20 [ 20 | 20| 2@ | 20 | 20
[Sectionz | 2| 3 | 4 [ 5 f 6 |14 |15 | 16| 17 { 18 | 19 |

2, Define dependent and independent events with suitable examples. The imdepundent
probabilities that the three scctions of & costing departiment will encoumter o computer error
arc 0.2, 0.3 and 0.1 per week respectively. What is the probability thal there would be: [6]

£} Al least one computer error per week
i) Onc and only one computer ermar per week

3. Wote the differences and snmliarmes between  Bipominal and Hagarnve Binominal .
Distribulion, [2+3]

4. A quality conlrol enpineer inspects a random sample of 4 batieries Srom cach lot of 24 ear
batterics Lhat is ready 10 shipment. If such a lot contain six batteries wath slight defects. What
are the prababilities that the inspectoar's sample wil! contain: [5}
i} Mone of the batteries with defect?
1) . Al least two of the hatteries with defects?
iii} Al mosl thres of the batteries with defect?

3. A random variable X has the following probability density function as: [5]

PR
Ftxy= kx(4 x:j Mex<]
0, otherwise

Find the value of k, using this valee of k find mean and vatiance of Jesabution.

& The breakdown voltage X of a randomly chosen dicde of a parlicular type is known 1o be

nomally distreboted with mean 40 volis and variance 2,23 vohs, What s the probability Lthat
the breakdown voltage will be: ' [5]

i} Detween 39 and 42 volis
i1) Less than 44 volts
i) More than 43 volts
2R

The daily consumplion of electric power in & cortain city fellow a gamma distibution with
=2 and B = 3 I the power plant of this city has daily capacity aof 12 nillion kilowail
hours, what is the probability that thig power supply will be inadequate on any given day?
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7. Statc central limit theorem. An electrical fimm manufactures light bulbs that have a length of -
Hfe that is approximately nomnally distobuted with mezn cqual o 300 hours and standard
deviation of 4 hours. Find the probability that 2 random sample of 16 bulbs will have an

average life of less than. 12775 houzs, o _ s I51.

£, What do you mean by samplmg distribution of 2 sample mean and ks standard Error? What
would be the variance of sampling distribution of mean if sanple s taken fom finite

population? ' [3+1}
9, Define partial and multiple correlation with suitable examples. Write down the properties of
partial and multiple correlation. [5]
10, The following dala pives the menber of twists required (o break a certaia kind of forged alloy
tar and percentage of alloying element A present in the metal. [5]
Number of twists (41 [45 |65 {65 J40 {50 |58 |57 [31 [36

Percentage of element & |30 |12 114 {15 [13 {12 [13 {14 [13 |12

i) Fit the regression equation of number ol twists on perveniape of elemen A, Determine
the predicted number of lw15ts required to break an alloy when percentape of element
i5.20.

i) Find 39% conrfidence interval for the regressian coefficient {i.a slope)

-1n a cerlain factory, there are two independent processes manofaciuring the same item. The
average weight in a saraple of 250 items produced frotn one process is Found to be 120 gram
with a standard devialion of 12 gram, while the comesponding figures in 2 sample of 400
items from the other process are 124 and 14 respectively. Test whether the rwo mean weights

differ significantly or not at 5 perceni level of significance. [5]
12, Three trained operators work on prodoction of mew product. The productivity of the
operators are recorded as below: F3]
Dpemtﬂm Production
{ 101 12 ¢ 14 | 14
2 {1z |13]16
3 14§ 15432 ) 113

Using ANOWVA test whether the difference in average productivity due to the difference n
operatprs are strmificant. Use o= 5% ’

oxr

Define confidence level and significance level. A company claims that s lght bolbs are
superior to those of its main compelitor. Il a siudy showed that a sample of 20 of its bulbs has
mean lifelime of 647 hours of continuons use with standard deviation of 27 hour. While B
sample of 40 bulbs mede by its main competitor had mean lifetime of 638 hours of
confinuews use with standard deviation of 31 hours. Docs this subsiantiate claim al 1% leye!
of significance?

13. Wrte down the steps [ar lesting hypothesis on -difference betwoon two  population

proportions for the large sample size. B
[4. 1072 smudents werc claszified according o their intelligence and economic conditions. Test
whether there is any association bebween inteliipence and econamie condition, [6]
Feonomic Condition Inmiliéa'me . _- _x___._._
Excellent | Good | Medioere 1 Dull
 Good A8 199 181 82
Mot good Bl | MES 190 iDa
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15. The samplé of length of life of bulbs from two cgmpanies are given beluw:

Length af life (hours) | Compeny
A | B
300-600 0| 3
600-700 21 | 8
FO(-800 6 | 15
$00-900 £ |12
900-1000 21 | 4
10001100 THEE
1 100-1200 2 115
1200-1300 1213 ]
1300-1400 13 ] 7
1400-1500 9 47|
L500-1600 314
Jaoo-17o0 [ 7 16 |
e TOG-1B00 ] 3 | 3]
LBOG-1.9600 4 | 2
I 1 900-2060) 1] 3

i) Caloulate mean length of Tife of bulbs for company A and company R,
ii) Calculate sample standard deviatdon and sample varfance for given daa

iiiy Which company's bulbs are more uniferm?

LEL S

(8]
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At Suftohle dina iFwecessarye

Calendate the standand Jdeviation from the (ollowing dulz roparding marks oblaned by
students in 2 Lesl: [3+3]

Marks: 121314 I & 17 | FEE
No. Di'Sludt:ﬂtt. 32 41157 [ 983 123 .33__45 1713

What will be the vafwe of standard devigdon U e marks ubla:md h}f r:aq,h ol Lhe siudepts
are increased by one? -

State Baye's theorern. A manufacturer of air-condilioning wnits purchases 70% of ils
themmostats from company A, 203 from company B and the rest from company C. Past
cxpericnee shows fhat 0.5% of company A's themnostals, 1% of company B's (hememostats
and [.3% of company C7a thetmostats are Hkely 1o be defective. An air-conditioning unit
ramaleenty selected from thiz mamufaciie:™s production line was found to kave o defoective

thermosiat, Find the probability thal company A supplivd the deloctive thermistial, [244]
Wiite the differences and similanitics between Binomial probability Distobotion and
Negative Breovmial Probahility diatribution. |24 3]

The nomber of acchden! o a year attribates to laxd dovers in a city follows Polsson
distribution with wean 3, Out of F000 wei diiver, [iod the epproximately the pumber of
driver wilh: [53
11 Mo aceidents in a year

ii} More than 3 accident iy a year

Drefioc normal diswitation, Give the condition for notmal approsomation of Bieomial
distribaion and Paisson disteibution. f&}
The tine fewuired to assembles ¢ opiece of mackinery i8 2 random variable having
approximetely a nonnal distibution with mean 12.9 iinutes and standard deviation of 2

minules. What are the probabdlities hat the assembly of a prece of machinery of this kind
will vakes (a3 oz Jeast 1.5 minutes €h) between 11.0 10 14.8 minutes? [4]

ar

The probebility density function given by
I{x) =ex T Hen ]
L. Chherwise
iy Find the value constant {77
ity Compute P{1-x=2)
ifi] Fird the distribulion fonction

7. What do mean by centeal limit thesrem Wrate (L8 apphiced ions. [4]

The lifetime 0 & cerin bremd of an edegisie beth inay B2 considersd a sandem vorishle
with meson Y206 hours and standard dewviation 130 kours, Usieg central limit theorem, fead
the probahility that the ssople mesn of 1he THitime wib a sunple of sice 56, i3 between
L3104} hours and 1343 hours. : 13+44

LT S PO
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Dhelines panial cormelation t'IJ.'Id multipio cormelstions with suitble cxamples. Write twa
properties of each.

tecorded as Tk . ]

X{eCy |aso T1s0 [208 [250 [ 250 300 | 150 |

Y% 754 [812 [85.5 [89 (965 967 | 754 1
I-wm simple linear repression and sulimale vahe u!‘}utld al- ?.{iU"{‘

An analvsis fur pik {-mdtr}r‘.l in an b sample of waler lrom 40 mmfalh showed that
racan is 6.7 and s.d. is 0.3, Find o 99% confidence ingerval for the mean pH in rainfalls,

. Az a parl of myvestigation of ke collapse of the roof ol a building, a testing [abaratory s
given all the wiallahle bobls (hat comnected the steet stnpelure ut Uree different pasitinns

(. (thservation on the yicld of a chemical reacton faken' at various fempersfures was

an the rgnd The forces required fo shear epch of these bolts (coded values) are as follows:
| positian 1 90, K2, 79, 98, 83, 91 '
Tosiion2 105, 89,493, l{!ld 89, 95, 86 o
| Posiions . _ . |sispmO094 |

erform an ANV A to tost at t}tﬂ 083 Jevel of stgnificance whether tht difference among
the satnpée medns at the fhiee pwraitions are significan,

4
The {ollowing ane the average weekly losses of worker-hours due to acodends 1w 11
industria] plants befors and aller a corluin safety progrum was put into cpuration:
#5 and 36, 73 zod 60, 46 apd 44, 124 and 119, 33 and 35, 57 and 51, 83 and 77,

Irand 25, 26 apd 24, 37 and 11 Use fhe 3065 lovel of sigrificance to test whether the
sately pragran is effective.

13, The egults of podls condusted twn weeks anf forr wesks beiire pn <lestion ate shown in

tlee following tahle: .
Twer wizeks 1 Founr weeks
before election | tefore election
For epublican canpdidai 79 1 o1
For domocmtic Lﬂnd]ﬂﬂil: B4 ; &6
Undecided 37 i 43

Use the 0.05 1eve] of sighibesnee 1o lest whelher there has been change in opinion during
e 2 waeks betwesn the potls.

. & manufwlurer of submersible pumps claims that at most 30% of the puraps meoquire
within the first 3 years of operation. 1f a rendom satple of 120 of these pumps ingludes
A7 which required repairs within the fiml 5 vears, lest the muf] hypothesis p = .30 against
the altemative hypothesis I* = 0.30 al the 003 bevel ol signibeance.

. The following daly sre the sges (3o months} at which o= 50 children were first enrolled in

it peeschiol, o
A% |40 V30 P35 J39 !
(47 (35 34 |43 [a)
32|34 41 30 46
35 3% |33 (32 22
42 50 |37 39 13
40 ;48 |36 |3 | M
36 48 (43 48 4D
25 40 |30 46 |37
45 |42 14 716 |50 |
45 38 746 136 |31

a) Find sample mean, sample vanance acd semple standard deviation

b Compute a valne that measares tha smonmt ol varabilily relative b the value of mezn
Tt

(41
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E Write any four characteristics of idesl medsure ol centeal tendency. For a group of 16
candidates, the mean and standard deviation were found be 20 and 5 respectively. Lager it
is discovered that the score 32 was measured as 23 Eitd the cottect thean :-md corTes!
standard deviation - [2+4]

2. Defire dependent and independaim events with examples. [n e bolt factory, mackines A, B
and C manetaciome 25%, 35% and $0%% oF the toral respectively, OF their outpuel 5, 4 emd 2
percent are defective belts. A holt is drawn at randoem from the prediect and is foand to be
defctive. What is the probability that it was manufsciured from the machine B? [214]

3. Wrilc any two conditions that a tfupction is & prmbability mass function. Tt is found thar
0% of the items produced by a company are defective, Out of § items chosen, using
binomial distobution, find the pmbab:istw of (B no defective em (i) at least onc
defective inem, {2+2+2]

4. Define Poisson distribaion. Write the limiting caze &f Poisson distribulian as a Binomial
distribution. [212]

3. In a continucus distribution, whuse probability densily fumlmn )= Kxf2—x], Dex=2=0
otherwise, Find: o ) [Z2+2+2]
gy The valuse of K
b} Mean of the distribution

" ¢) Vanance of the distribution

6. Sate the impdrtance of normal distabulion in cogineering feld with an exarnple, R Y

7. What do vou mean by the sumpling distribution ol swnple pn|:'u:_t|:|vu|J'Lu:_%nn'J Diltinpuish
between parameter and statistics. . [1+3]

B State the central limit theorem. A random sample of size F08 is taben fTom ao infiute

- popuiation bavigy the moan 76 and variance 2536, What iz lhe probability theal the sample
mcan will be hebween Y3 and 787 f5]

9, The foliowing table gives the age of the cars of & cerlain company and annaal
MaiTteEnance Costs | ] ' 3]
Ape of cars { Years): 24 6 B oM

Muintenance costs (R 0003 10 15 32 32 46
Obtain the regression equation for cost related 10 age and also estimate the cost of
muidensnve for 10 yry ulg.r.sm-
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The simple comelation coeflicient between temperature {X,), corn yield (X} and rainfall
(s} are by; = 0.59, 15 = 0,46 and £y = 0.77, Caleslate the nm't:lal correlation: coefficient

- 1323 and mulliple comelation & 4.

11

L2,

13,
14.

The sample of 900 members has a nrean of 3 dems and standard deviation 2. 6lems. IF the
poputation is nosmal and its mean is wiknows, find $3% and 98% fAdoial Limita of tos
ji gl FiM

A potential buyer of light bulbs hought 50 bulbs cach of twe brands. 1Tpon testing thesc
bubhs, he tund that brwud A had a mean life of 1232 hours with 5.10. of 80 hours whereas
the brand B lad a mean life of 1208 hours with S0 of % howrs, Can the buyet be quite

certain that the two brands do differ e quality? - 10%

Describe te progedure of the wa of sipnificance of mean for sample. )
A sofd drick 13 heing bottTed using twe differert [illing machanes, The standard devizfion
of the process for muachine A and B was 0000 and 0.0150 respeclively. 30 boilles wers
randomty smnpled fram each machine and the means were 2.04 and 2,07 L respectively.
Can one conclude that both machines are filling the same volume of soft-drink? Tesi the
hypothesis at @ = 0,04 level of significance.

R

Fight pats prowing barley plunis eoch wers exposed o 5 high enzion discharge, while
nine similar pots were enclosed i an carled wire cage. The number of tillers in e wh pat
were an followa:

Caiged RN A
Glectriied | 16| 567 26) 1ai 201 17

a5 A a9 230 73] 07
I 21 '

Test the ypothesis whether elecrification exercises have any real effeer on the lillering at
o= 005 level of signilicance.

15. The admission staff of a anivorsity, concemed with the zucoess of the stadenss o sslects
for admission wishes 1o compare the students” college performances with high schoad
pradez snd fosl seores. The  high school aod college prade-point averape {GPA and
studeat’s average test ( ‘?AT} stores of 20 sampied stdents are tollows: '

“HS. GPA [ Collepe GPA [ SAT score | HS. GPA | Coblepe GPA | AT scors

6 [ 25 [0 i 34 |36 | 1
26 27 J_ 846 E 28 O R L) 1
27 22 6307 39 4.0 P13

L 37 3.2 CHled 132 3.3 1150
4.0 ER: L i340 2 23 940
1z 36 -t %30 22 28 Yal
1 3B ;1230 3.4 ; 34 1170
22 R | 1040 SR : 3.0 1100,
34 3.7 : 13140 I B0

I I I I £ T ¥ 1570

ay Find, for esach of the S GP'A collepe GPA and SAT scores; 'The mean and blH.ndhl’L'
devintion, .
B What b3 your conelasion abaul varfabilily ead wniformicy ram Lhe analysis?

akeh

—

&3

13]

17
[4]

[24]
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Candidates are required to gite their answers in their own wurds as far a= practicable.
Artempt any Seven questions selecting Four from Graup A ond Three from Groug R,
The figures tn the margin indicale Full Marks.

Necessary fipures are attached Gercwith,

Assume puitable datg if necessary.

2)

b)

b

b

b

Group A

Find the median, the Jower and upper quartifes and the inter-quartile range for the’
following date: 4,10, 5,3, 6,2, 5,5, 5,3,

Distuss the importatice and limitation of graphical representation of data,
An enpineering system has bwo components, Lel us dehing the following events

A: First component is good; A @ First compenent iz Jefectiove.
B: Secund component is good, T3 : Second component is defective.

Describe the following events in terms of A, A, 13 and B if at lesmt one of the
components is good one iz good and one is dclmlwa

The test hes produced the following rosult: P{A) = 0.3, P{B/A = (.83, P{B.-"A p=073
Drctermine the probability that

i1 The second component is good,
i) At least one of cornponent is good.
iii) Are Lhoy independent? Verify your answear,

Define sample space, event and ouconie with snitahle example,

Defitie the probability density function and i1 probability distnbuation, Give three
enpineering examples of discrete case,

Test for impurities conumonty found in dribking water from }iﬂvate wells showed lh;lﬂ
30% of all wells in a partioular area have impucity A, If a random sample of 3 wells is
gelected from the large number of wells in the arca, what i5 the probability that:

iy Exactly 3 will have impurity A?
i) Al least 37
iii} Fewer Lkan 37

Define the hyper geometric distribution, Deseribe the vonditions for Hyper geometric
disiributton.

From the DVDs manefactered by Sony, batches of DVDs are randomly sclccted and
the number af defsets x 15 Found for cach balch as piven below.

T 1 F 2 3 3 %1 4
0503 | 0385 | 6089 | 0,018 | 0.000
i1 _ ldentify the random vanable x {discrete or cutlinucHs).

i) 1f'in abatch it contains 30G0CD, find the average munher of defective DVD=

P

Define the novmal distribution and standard nommal distribution and ils application in
engincenng field, -

E5]

i]

[3]

[6]

(51
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b} The Precision Sciemtific Instument Cotnpany manufactures thermometers that are

b}

2
b}

a)
b}

supposed o give reading of 0°C at the freexing peinl of water. Tests on a large sample
of these instruments reveal thal at the freezing point of water, some thetmotmeters
give readings below 7 {denoted by ncpative numbers) and some give readings above
{* {denotcd by posilive numbers). Asmme that the mean rsading is 0°C and the
standard deviation of the readings is 1.00°C. Also assume (hal the reading arc
nopmally distnibuted. Tf one thermometer i3 rapdomly selected, fGnd the probability of
randonly selecting one thermometer that reads (at the fretzing poinl of watcr)

il Thereading is less Lhan 1 58° i) Abowe--1.23° '

[efine the jommt probability mazs distobution, margimal probabibily mass funetion and
conditional joint probability mass function.

The given joint probability densily function is folx, ¥1 = alx + ¥, for 0 <x < 1 and .

I <y=2=0clscwhere

i) Find lhe marginal function of ¥ and Y.
i} Find the probabilily lor (0.5 = x <08 and Y = [.5)

Graup B
What are estimator and estimates? Doseribe the criteria for a guor] estimator,
A commission on critne 15 interssted in the estimation of the proportion of crimes to
ﬂl\eam}s in an area wﬂl one ol the highesl crime rutes m a f.c-untr:.r llle conLtission
determine that a fireartn was reportedly vsed in 130 of them. Eztimate 93%, and 99%
confidenee of the true properlion p of all crimes cotnmitied in (bhe area in which some
type af firganm was reportediy used,
What are assumptions fot 2- test? Describe the progedurss of lesting proporion?

The Edison Elsctric [hatitule has published ligpures on the atnual value of kilowatt
hours consunsd by various home appligness. B is claimed that a vacuum cleancr
consumed an average of 46 kilowatt hours per year, 1 a random sample of 12 homes
umin‘ﬂad in a planned study indicates that vacwmn cleaner consines an averags of 42
kllnyatt hours per ygar with a standard deviation af 11.9 kilowatl hours, does this

suggest at the 0,05 Jevel of significance that vacuum cleaners consumes, on the

averipe, leas than 35 lalowall hours annually? Assume the population of kilowatt
hourt to be normal. -

6]

(6]

Descfjihe the errors mfh}'p::-thcs'is. Cxplain the procedure for test of significance of pair data

ﬁcccfrding to Chemiical Engineering an imperant properly of fliber is its water
absorbency. The average percent absarbency of 25 randomly selected piecss uf colton

- fiber was funnd to be 20 with a standard deviation of 1.25,_A randam samplc of 25

b)

-pieses of acetate vietded an averape perevnt of 12 with o slandard deviation of 125 Is |

there strong evidence that the population mean percent dbsorbency for cotton Oiber is
sigmificantly higher than the mean for ocetate? Assume that the percenl 1bsurb&nu;.f 15
approximately nottnally distributed and that e poj population variances in percenl

absorhency for the two fibers are the same. Use a significance Iovel of 0.05.

Wrile (he propertiss of corrclation cueflicient and describe under what condition there
gxist only one regression line,

Co 13 Agril 1984, the Bllowing congentrations nf poellutants wers recorded at eight

stationz of the moniloring system [oc air pollutien contro! kecated in the downlowil
area of dilan, Ttaly:

Slation

Adquileia | Cenisio | Juvara | Lipuria | Muarche | Senato | Verziere | Zavattar

NO, mg/or| 130 | 130 | 115 { 420 | 135 | 142 | 90 | 116 |

COy my/m’| 2.9 4a | 36 | a1 | 33 | 57 | 48 | 93

i) Show the relationship beroveen N; and COs by graphival method
i} Compute the correlation coeflicient between N, and (1)
iii} Expiain the relatonship between MOk and T

¥kF
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Subject: - Probability and Statistics

¥ Candidates are required to give theit answers it their ows words as Ear as praciicable.

_ ¥ Arempr any Seven guestions selecting Four from Greup 4 and Three from Growp B,

v The fipures in the margin indicate Full Marks.

¥ Neressary tabies are ariarhed herewlth,

¥ Assume sulteble data i necessary.

L. &

bl

b}

Croup A
Dizcuss the hmporlence of statislice in engineering field. Wrim the method of
construction for pic dizpram.

Find the mean, median and mode of the following abservalions and vompare their
values.

5 7.3, 5, ISE 5.6,4,6, 25
i) Eliminate the las absarvation and then £nd the mean, median and mode, How do

. these values compare with hose found vsing the ful] data set?

it How do poasible outliers (such as 248y aflect the values of these three measures of
center? .

b Wit abomt the terms sample space. event and outcomes. Define the additicrn Lawe of

prebability with suitable examplie.

Digks of polvearonate plastic from o supplier are anslyzed for scrateti and shock
resistance. The results obtained from 100 disks are summarized below:

_ ; Shock Tealslance
Scratch resistance | High | Low
High T 9
Tow 16 . 5 |

Let A denites the event that a dick has high shoek tesistence, and B dencles the evens
thal & disk hes high scraich resistance, Determine P{AAE), PUAY and FLAUR),
Define discrete and continuons randomn variables and their noan and variance.
Air Americs has a poliey of routinely overbooking flights. becanse past cxperience
shows that some passengers [ o show up. The random vanable X roprescats the

nurnber of passengers whe cimnol be boarded bccau.t.ﬂ there ars moTe passongers than
the available scats.

X o 1 1 2 3 4
Py | 085 . a [ 0057 [ 0.009 [ 0.062

i) Find the value of .
it Find the averape passenpers who cannet boprd due to over passmge:rs'?'

4, ﬁ/ﬁ»’haz are the conditions [r Binomial experiment and also define the Binumial

A

distribution. Wrile one example of Binpntial experiment.

Fur the case of the thin copper wire, suppese that the number of flaws follows 2
Poisson distribution mth » mean of 2.3 flaws per millimeter. Determing the
Jprobability of .

i) exactly 2 flaws in 1 miliimeter of wire.
i} atleast 2 flaws m 1 millimeter of wire
jily at 2 flaws in 1 millimeter of wirc

(31
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b An sudicor has reviewed the financial rebtrds of a hardwars store and has found that
115 billing crrors follew a normal distribudon wnh mean and stendard deviation egqual
to §15 apd F1 respectvely,
i1 What proporton of the slors's billings are in arror b}r more tat $17
it What iz the prebability that a billing represents an overcharge of at least 51.507
1i{y What is the probability that & custorner kag hesn undercharged frone 50,50 to 31.007

\9/ 1) Define joint prubshility density function and margins] probability denzity fmetion.
b} Iftwo random variables have the joinr demsity function as follows:
f{x, ¥) = %{x+y2} for bex <l (}-\;"_‘.?-r;:l
G othersise

11 Fund e prowabilicy thas (0.2 <X < 0.5 amd 9.4 <Y = 1%
i) Find marginal probability fanction for X

Group B

% Define parameter and statistics, Writa the differsnce betwosn poine astimaticn and
inlerval sslimation with suitable examples.

&) An Beonomist wants te eshmare the mean income for the st year of work for college
zaddates who have had the profound wisdom to take = statistics course. How mety
such ingomes muzt be found if we want to he 95% confidenl that the sample mean is
within 3500 of the true population mean? Azsume that & provious stdy has rovealed
that far such incoes, o = 0350,

E\./aj/D'iscus.s the errors of Hypothesis testing with suitable example.

bi The life in bours of 2 bastety 15 koown, to be a.ppfox';matehf narmally dislmentad, A
random sample of 10 batteriss has a mean life of 40.3 hours and standard deviation
1.25 haurs. Tz there evitanes m supgort the claim that hattery life cxcesds 3 nours?
Lac =005

4 a) Discuss ditferences betwsen i-lest and tetest. Describe the procedurc of fesl ol
significancs befwesa lwo population proporions.

b) In invesdpating which of two presenrations of subjsct matter to USC in 4 compate-
programmed course, an s¥perimenser randomly choose two groups of 18 students sach,
and aszigned one group i receive preacnlation I oand the second to receive
presentation . A short quiz on the presentation was given to each group and their
grades recordsd, Do the Zollowing data indicate that g diflerence in the mezan quiz
scares {hence a difference in effectivencss of presentaticon) sxists for the owo motheds?

Mean Variance
Presentation [ BT : 23,2
Presantaticn (L TR 1 138

[0, &) Drstinpuish betwesn mn‘elatian coefbcient and repmssion. soefficiant and wille i3
importance in engineerng feld,

by An article in ke Tappi Jnurra; {['vIJ-::H 1936" presented L.EI.I:E onr green Hooor S
concenration (it gmility and paper machine praduction (ic ‘ens per day). The dsta
fread from a graph) arc shown as follows:

| X 40 T 1z T a9 5 | 44 48 ' 48 ] 43

ry 20 [ R [ 8on 870 [ &390 gin ; 9s0 541)

it TFit a simple linear cexrssaion meodel with v = green lquor
Wa:3 concentration and ¥ = production
il} Find the fiteed value ol ¢ corresponding to x = 915 and the associated residual.

2]
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La_ldidatr:s are ; equ.u.red 0 ive their answery I theer awn woerds as Zar as praciizable.
Afternip! any Seves guestions selecting Fanr from Grawp A and Three fFom Grt.rup .
Al grestions corry equal marks.

Nogaysary tables ave attached frerewith,

Aisume yuikabie datp [ Recasran,

Group A

1. gt Discuss the importanes and Hmitatton of grapizical and diagrammatigal mepresentation of gate.

="

#l

_'t,p}/"l_'v: nine mcasurements thar folles are tempecatire detormunatons =rovariows location

bemeath the surface of the Bake Ootario, as ceported i Limnology and Oeeanagrephy 245,
3.91,3.85. 3,93, 394, 3,50, 1.80, 3,73, 1.60, Cormouze

i) The sample mean and media of these dals vajues
i IFa constane C rs addad to cach i a sample, vielding ¥ = & — o hoov do the sampls
mean and median of e v reladed o the mean and meczan of the x.
Explain the follewics teroms e bred,
il Equally liksly cvenis i) Independent evets il AManalls exclusive evenrs
Supporl vour anawer with suitable exempie,
Jupposc that a person who fadls in examinidon s adowed o or2wmke e sxamiaation bos
c2iot take the cxamination weove thare three tithes. The seobasiiity that 2 verson passes the
cxam o the firss gecond, or third attecptis 0.7, 008, or 0.5 n:-.:e,uml} '
G WERaL I the profeietln (Bel 1 person s she eg e 1w
i I Che privhed il o perTyon ks i o
11 WRal s the profeclily ihu 1 person pasees s axem?

Pk ARl Akl el

Lrgacss diMerenoe hetwezn Fidormiz] dismieon =] Tagal oz
kiv miampie.

LM

I7 the prohabilie that o Plaoceseent Tight Ras o csecal Tife ac at Teass 300 Sovrs 5000583, fina the

. pmaab'.l.::, thataraorgz 231 such luzhes

118 wil} have aoefa! il of ot least 594 oers.
iy Arleast 15 will have o eseful B of at least 300 hours.
i1 AL least bwn will nal have useful 135 of 2 lzast S00 kours,

Drizeues the differciee bevween the disoree mnd srmtinuous profab:lis Sismbutions, Supoost
vl answer by suitable sxacple.

A ziry 7lanner claims shal 2633 of all aparment dwellars move Tom theic apaTmenls withs
yoar o the deae hey frst meved o, Ina pacriculas sty 7 apartoent dweilers whe hed
given notice of rermuination to their landlerds ae to be inervicwzd.

o T ke gy plamner iy cotraot what s the probabilize iha 2%90 e T had Ived i e
apariment for less than one vrar?
G What s the probabicr that atceast § ad Hived in Gt apariment for one vesr or mete?

~a}‘-- LreZine Mormea] distmhecion and Sanderd Mormal distribution and disemss 15 ates progerte.

A indusitizl snyginesr has foooed '1,..* e stancurd heusehobd bt hulbs pemduced by a cerair,

memuizehre have a usefil Hfe that 15 aormally distributes sath 1 e of 250 haurs aed 2

vanence of 2500,

f1 Whar 15 the probebelity that o mundemly selecied halk rom Uiy resduction process i
Save g pseiul e in mxeens of 306 feeurs”

151 What i the probabeliy fhat 1 randamly sefecied bulb om this nredietion process il
Fave 1 ysefi tife herwenn 150 and 2740 haars?

nh What iy the Aol o ke 1 Tandamhy seleoied Hulh from thes poolociion proczic it
Fave @ usebsi e pet sveending 268 hours?

Tl Dot eroialian i npred Sunetien ond marsal prebdbeln mass Lmonen e enanmie,

=

a7

S

e
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1} Fmd the constant C-

0 orherwize

ripep B

i) FindP(1=x%53 3<y=d)

a} EBaplain the prineiple of maximum lkelibood estimation. Find the maximum Kkelitood
estimator for the parameter af 2 Podsgen distibuation,

i4;
“dn g
I h] = :—pf‘..; d=x=zm
xF
B In measuring the tensife strenath of two alloys, stripe of the aliows were subjeeted 1o fensils
stress and the force (rueasered in pounds) at which the skip broke recorded for cacd strip, The
datz are summarized below. [5]
Alloy 1 Alloy 2
Sample variance 133 laf.2 5
Faomple mean I3.72 3537
| Mumber is i5
Use these daiz to estimate the true mean difference in tensile sengh by Iinding 2 point
- estimate for | — pa) and ealeulate the marvein of diror in catimation,
8. @ Discuss types of eror in testing of hypothesis. !'Jeg._nhe the test procedure of lest of
gignificance of mean for amall sample. i
£ B} A random sample of W0 eeorded deaths @ the US during the pest year shnwed ar average
liZe span of 718 years, Assuming a population standa+d desviation of 8.9 }-un dies chis seem
to indicats that the mesn lifc span today iz greater than F0 wears? Use a DAS level of
significancs. []
. 9 g{’What are the assumpmcms of t test? Discuass the procedure ﬂ*test ol sipmificance of diﬁ'tr;_.‘u.'ﬂ
: oetween ta eans {3 fmall sample, .- R N o L
bl The owner o7 a seszll mepufacrme plam, 15 sonsidenria a l::]=|'=m g— I salaty base by nnlacmﬂ
ap howrly wage slouctine with a perunic rete, Sie fopes thet sech e eharze will increage the
Zutpu! per worker bk has reservations abows 3 possiols deersase in qﬂ‘l.];ﬂ'{ﬂt’l‘ The mar-umT,
pla. Before  BITLVINE A Ny dosizion, she forms 10 ]:IEI.L:'S “§f Workers so'that within each par )
two workers have prodiced sbout the same number of items per dey and their wiork has been
of comparable quakity. From sach pair, one warker is randamly selectad to be paud as usuel
end the athar iz ra be paid oo o per-anie basis. Te adfition ta e oumber of Giems produced. a
currative quality score £or the teme produced is kept for each worker, The qual:ty scores
follow: {A high scors is indicative of high gusiiny) [&]
Rate
Pair FPer Unit | Hourly
1 X a1
2 Ta T
3 ET 83
4 H1 &4
5 63 - 8
£ EE TE
T Ba . g
) " %1
9 af 73
10 4 73

Do these data indicate that the average quality for the per-umit production i3 styr:feantly
lerwer them that based o an haurly wape?

14, a}/’txplum clearly why there ara usualky twre lines of rcg:rr.ssmn Poyint out the caok whes (hete (3
~" poly one lme of epression esisting, - . . [4]

i The f'n]!nwmg data pertam h:.- n:sLsta_n:c [a'hms} mr" l‘l'i-l: ﬁl.'l]'l.rlt timne {miny of cetmin

Va nw!mnhir:ﬂstﬂr - : - (6]
[ Resistance 43 | 79 ] & | 33 1 33 | 47 134 | 31 | 48 1 34
Fuilurs time 37 |20 |45 | 33 | 22 [Pag [ 28 | 26 | 3T | 46
Compute the stmple cornelation coefficient. . | -
r IR
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¥ Candidews 2re cequired to give thedr answers 8 thein gwn wonls as Tar as practicable.
v datengn AN guestions,

¥ The fAgures in the margin indicate Fall Marks,

v dssume subiable dala I recessary.

. g.}'ﬁnw do you seleet 8 mieTuprocesser ora micrecuntrodler for your project” [3]
yxp!ain the hlieck diagram of & microprocessor based mstumentalion system. What are

the basic features of o microprocesser bused insimmentation system? [3]

2. m)] Wite a short nobe on POT Bus. [2]

bifneerface 7 keyhoard and a printer in mode 1. Part A b5 designed as input for keyboard
with mlertupt VO port B 15 designed as cutpan for pranter with statas cheek 143 Draw (ke
miapping circult wnd write the control wurd and sddress nmap, &
3. igh a cable that has a TSP connector at one snd and an R5-422 cannector at the oiher
d. Assieme the LS5 is comtected 1o a laptop and the R5-122 connecior i3 atached to a
prioter. Your destgm should inelude the tollowing: (8]
iy Tochmical names of the pins amd #does involved in the desizn,

ity Intermediate chips W maintain voltage wnilormily between the two standards,
iy Weat and labelid skelch of the wiring between the two slandurds,

1 What i a USE interface chip? Why ate they reauired ? Compare and contrast USDH device

ineriace chips und USDE host imerlaee chips, [+
4 ‘aleuiate the values of the LEB, MSR, resclution and fuli-seale ouipal for un B-bil DAL
for the Oto 10V range. ' 128
\_an can you design 2 DA with 12 bit resolution with the 8083 micropeoeessor having 8
hity data lines® Fxplain wifk suitabie Dleak dasgra. ) 16]
3. @) What are the cesential companents of data acqujsition spsem? Fxpluin witk the help ol
blowk diagrao, id]
{{}_?ﬁ]ain Bloetoath petwork topalopge o friel Whao are the advanranes of Biustooth
pplicalions? ' 4
foof 2t ara the characteristies of o safery groond ? 2]

&fﬁsurihc diltierenl 1ypes of weise coupling mechunism in brief, How do yew check theic
prodomingne: in the cirgut? 14]

H
i
1
1
1
1
1
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o i 7. ‘addata logger receives signals {rom a Bluvlooth sculternet. The scatlemel consists of three
5 piconets and within cach piconct there wro lour blectootlh dewices. The picomets’
corumynicate within themselves and amaonpst each other nsing vie mastee/slave protoesl. [0

i “Drescribe an analog transmission mechanism e caplure the blue (ooth signals by the

: ; data lopger. Draw a cornplete system bleck diagram.

: Qgigscribu the mater/slave protocol thal 15 present in blue Looth piconcis and scatlemets
: ww the sestternet topelogy depieting the scenario maintained in the guesiion. Muke

sure vou adhere (o Lthe rules of the masters/siave protocenl.

% a)Mhile designing an clectronic nstruoment you shonld gronp cirevits according to their
chazactenistics W maintain the correct operation of each circuil. What are the
congiderations during grouping components and circuits and what is the impact of such
grouping? [47

hat are the foctors that derive reliability of un clectronic system? [2}

" Coteere and contrast the three traditional roodels ol soliware dovelopment with rosped to
{heir strengths and weaknesses. Propose o fourth software development model fhat
owlperforms the claszival rpethods and  justify your choice in termis of relmbility,
toaintaimabi iy, fexibility, portability and rocusabilicy. [4]
MW the complete Block dispram of industrial prncess contrel system involved o your case
study. Explain why you want to implement this contru] system over exisling oneaa-terms of
cost, manpower and plav avtemation. What problems you might face alter implementating
thiz vuntral syslem. 112]

Ek

i
i
i
l
i
i
I

e emnal

r
i
i




24 TRIBHUVAN UNIVERSITY Exam. Resnlr
INSTITUTE OF ENGINEERING Level ~ BE iFujt Marks ° 80
Examination Control Division Programme : gtli" BEX, ; Pass Marks | 32
2069 Chaitra Year/Part | 111/ { Time Fis,

—_————-

(IR — N,

. Subject:-Instumenwstionlpxery

¥ Candidates are required to give lheir answers in their own words as far as practicable.
¥ Antempt All guestions.

¥’ The figures in the margin indicate Full Marks,

¥ Asswme suitable deic if necessary.

?}//Eﬁlmn briefly the concept of DMA) Draw circuit Diagrem of an interfacing circuit

1

comtaining 4 KB ROM and 8 KB RAM. Assuming Basc address in 4000H. You also need

to draw write and read cyele timing diagran. e [2+8]
2. In a microprocessor based system, an 8255A PPI card is used to interface u kevboard and
4 printer to the processor. The 8255A PPI is interfaced with the 8085 microprocessor in
the system such that the base address of 8255 A PPl is 4044 I1.
a) Whai are the addresses captured by the card? (1]
b} Draw the complete interfacing cireuit of B255A PPI with B085 microprocessor for the
given systen. {3]
¢} 1f the printer is Utertaced to port A and the keyboard is interfaced to port B of the PPI
generate the control word to initialize the 82554 PPL with proper explanations. Both
printer and keyboard use 8-bit parajlel data transfer with handshaking. 12
d) Derive the control word to enable interrupt request to the microprocessar by port A of
%2554 PPl in above system, with proper explanations. [
3. A Compare the USB standards: USB 1.1 and USB 2.0 i3]
‘_Iy/[]esc:ribe simplex, half duplex and fisll duplex operation-using R5-232 port. [7]
4.~ What ure types of errors present in a A/D or /A converlers? With necessary diagram’
explain the interfacing a ADC using interrupt. [3+5]
5.} Explain different network topologies of Bluetooth device with appropriats diagrams. [4]
b} -What is a data logger? Explain the desirable characteristics for a dats logger. [1+3}
6. Fxplain different types of Noise coupkling Mechanism with comeept of Psendo
impedance:, fo]
v..4+ What are the reasons for using low power? Mention the guidelines to be considered for
 low power design. [2+4]
B, A careful cireuit Javout not only makes the production of circuit boards easier but also
makes them less-error prone. What rules does a designer have ta follow while routing
signal {racks in PCBs in oxder Lo avoid the effects of impedance mismatch and crosstalk?  [3+3]
Wi is [aull wlerance in software? What do you mean by roll-back recovery and roll-
forward recovery”? Explain diflerent tvpes of bugs in software. [2+2+4]
10. a)-"What are the types of Microprocessor based system used in instrumenation systein?
How it makes more benefits in indostry? {3]
b) Bfplain detail about different processing plant which you have stixdied in case study.
Also draw the block diagram for further improvement of those all plant and overall
system. [%]

*HE
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»  {andidates are required to give their answers in their own words as far as practicable.
v Attempt All questions.

' Thefigrrgs in the marein indicate Full Marks.

¥ Assime suftakle dara if necessary:

_‘L_,-]‘}ffferentiatc Random and Ragter display technology. LY
Compare between DDA and Bresenham's line drawing alporithm. Derfve and write mid-
int aleorithm to draw ellipse. [10}
. The reflection along the line ¥ = x is equivaient to the reflection along the X-axis fvllowed by
counter clock wise rotation by @ {alpha) Degree. Find the angle a. {10]
4.~ Write rolation mairix in clockwise direction with respect to x-axis, y-axis and z-axis. Rotate
the ubject (G, 0. 0%, (2, 3, Ok, (5. 0, 4) abowt the rotation axis v —4. [3+7)
5. Write down properties of Bezier curve, Find equation of Bezier curve whose control points
are P0{2,6%, P1{6,8} and P2(9,12), Also find co-ordinalg of painlat u = 0.8, [10]
6. .Explain boundary represcnlation technique to represent the 313 object with suitable example.
How can you find the spatial orientation of a surface? fB42]
7. -Explain z-buffer algorithm along with necessary steps needed to calculate the deprh, What is
" its drawback? i10]
';/Aeﬁne the texms: [10]
iy Ambient fight
ii} Lumbert cogine law

i1y Dilfuse reflection
iv} Specular reflection

Also find equation for intensily of point by ysing Phong illumination model.

\_9/.What is openGLY Explain callback lunction. [44—2‘5

o
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¥ Candidates are required to give their answers in their own words as far as practicable.
¥ Attempt A questions.

v The figures in the margin indicate Full Marks,

v Assume suitable data if necessary.,

1. How much time is spent scanming across cach raw of pixels during screen refresh on a
raster system with resolution 1024%708 and a refresh rate of 60 Grames per sccond? 4]

2. Mention the disadvantages of DDA method. Write the complete Brescnham®s line
drawing algorithim and using midpoiat circle drawing algorithm caleulate the eo-ordinatc

on the first quadrant of a circle having radius 6 and cenire (20,10} [2-+d+4]
3. State the conditions of point clipping. Perform clipping operation for the following using
Liang Barskey line clipping algotithm: [2+6]

Clipping window: (Xmin, Yrmin) = (2,5) and (Xmin, Ymin) = (35,50)
Line: (x1, y1) = (-2,2) and (x2,y2) = (45,40

4. Define window and view port. Describe three dimension windows o view port
transtormation with mairix representation for each step. Derive obligue projection mateix

with necessary assumptions. {1+4+5]
5. Define Bermite Interpolation in defining a curve. Use it te find the blending function of a

parametric cithic curve in 2D graphics. [2+6]
6. Describe polygon, Yertex and Edge table of polvzon. How these terms are impoctant in

computer graphics. [5]
7. Deseribe z-buffer method for vigible sarface detection in detail. State ils limitation and
_ reconuuended method that addresses it (73]
§. Calculate the total intensity using phong secular reflection model by comsidering all type

of light sources. [5}
9. Compare and Contract between Gourawd and Phong Shading Model. (8}
10. Write short notes on; [3=2]

8) Call back function

0} Open GL

e
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Candidates are requued to give their answers in their own words as far as practicable.
Attempt AU questions.

Al quesiions carry equal marks.

Assume swituble data if necessary.

SNENENEN

L,»Devise Bresenham's decision paramecters for a straight line with negative slope with
jm| < 1, applying left to right sampling, Assume that the line is in frsl quadrant.
_2¢" Calculatc all the pixels of a circle with radius = 10 and center at {31, 50) in the first octant
starling from (50, 60) proceeding to posilive & axls direciion.
é/ﬁfsu:[‘v with necessary matrix operations that the two suceessive rotations in 2-D is
additive.

Jm 2 units length cube with a diagonal passing through (0,0 ﬂ] and {2,2,7) is spinning
about an axis. paraliel to z-axis wilh angie 180 degree. Obtain the mainix mvelved for the
operation.

y)erive appmpr_fate. mathematieal relation 1o (ransform 2-T3 scene (points) in world

window 1o normahzed view window.

ﬁ/ Mention different types of projections. Derive obliqué projection matrix with necessary
assumptions,

\T'/' Discuss Phong umination model with distance considerslion.

8,/ Write short nales om:

\?Bm:k Tace Detection Algorithm
v Flat Panel Display

E L
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Subject: - Computer Graphics

¥ {andidates are required to give their answers ity their own words as far as praclicabie.
+  Attempr Al questions.

v The figures in the margin indicate Full Marks.

¢ Assume suitable dota if necessary,

1. What is computer praphics? Write its applicalions? [2+4]
2. Calculate the intepmediate pixel positions of a line with end points (55,22} and (45,14)

gnd plat it graph r&)
3. Convert these homogenous points to Cartesian coordinates (8, 4, 2y and {12, 6, 3} £
4, Obtaip the obligue and perspective prejection of the coordinate position (X, ¥, 7) on the

view plane with necessary derivations, T4 5]
5. Denve the composite transiormation matrix for reflection sbout the line v =mx + b (6]

6. How is z-buffer method used to make closer obiects display in fromt of Larther ones?

Explain with its algorithe. 14]
7. Tsing scan-Tine method identify the visible portions of surfaces for pixel posiions along
the sean Tiries 1, 2 and 3. Assume surface S is closer 19 the view plune. The dashed lnes
indicate the boundaries of hidden surfaces. [5]

Yy .1\ Surlace 1 (S:) Surface 2 (8z)
= Scan Limc &

E’!; Scan Line 2

] Scan Line 3

L
f}:'.,'

g How transparency cffeets are implemented for identifying visible porlions of surfaces im
computer srphics? (4]

Q. Obtain the end peints of a loe that connects Pi(0,120) and Pu{136,5) after cohen-
sutherland clipping. The clip window has the following parameters. Xemn = 0 ¥0min =0
}[m'n'u.l:=15ﬂ }mm= ].':}U. [1{:']

10. Assume that you have an slgorithm that can fill 3-D tangles with a constant colar.
Expiain what additional information and additions to the algorithm are required o

Gourand shade the triangles. (81
11. Bxplain pheng model for specular reflection with equations. (61
12. Writs short notes on: (any four’) [2.5x4]
a) Raster and Vector Display bl Grphical Languages

&) Program Debugging Techniques  d} 2D Rotation
gy Aliasing Bffect

L1
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v Cand:datr:s Are raqulred to give their answcrs 1o their own words as far as praclicable.
¥ Atterpt Al questions.

v The figures in the margin indicate Fall Marks.,

v - Assume suitable data if necessary,

1% 8) [t is possills to design a coler CRT that wses a single electron gun and dues not have 2 thadow mask.
The single baza: is tumed on 20d off at the appropriate tmes fo excile the fasirad phosphors. Why '
-sueh 3 CRT be mare difficuls to design, as eongpared 1o the siladow-nmsk CRT? 4]

b What is anuajmsmg;and Imw does it help to reduce the apparent jappiness of a straiphe line?  [4]

¢} How does the drift due o cumibative eror build up vary as a function of the length of the line and as
a [unction of the precision of m? _ . {4]
2} a) Disouss the considerations in plulting a straight line. ' - s

' 'b} D 1 line using Bresenham’s Tine drawing aleorithm jeiitog seposnt A (-3, 33 and B{5, -2}, [1]

3] ) Descnbﬂ e 200 tramfnrmaimn MEAtTix [hut shu:aﬂ the umit squarc centered at the arigin as shou-'n on

the left bo the parallelogram oa the righ of figurs below, Show your wark. ) [&]
] C )
4 4§ Py
F4 F:_’*= (5,5} : [ = jf
= T .
= i _|'- o ———
. #5. p2! s P
3 |

b} A, friangle in object coordinakes is represented by the following three points, where each point has the
format: (x, v, zy; PO== (1, 5, 10), Pl={3, 21, 10}, F2= (5, -5, 10}, Find a combination of transformations
_that will represent the wiangle by the followny points in world coordinates: FO'= {-1, 6, 133, F1°=(3,
14, 13), P2'= (:, 1, 13} Write the ransformation a5 a serjes of matrix multiplications in the cortect
wedet. o 131

. 4} a) Saetch a block diagram of the transfonmations involved in trapsforming a point [rom world
- Soordinates ta the device coordinates. Labet the inlermediate coordinate rames. [4}

-0} Explain how the surface normal vector can be used a5 the basis of a simvple hidden surface removal
glgorithm: [n what circumstzoces will such algorithas fail? - . [4].

"5} a) A triznghe has vertioes PO= (-F, 6, 13, PE=(3, 14, 131 and P2={7, 1, 13} C_alcuist[.e its vertices after
orihipgraphic proieclion if the projeciidn plane, o= -3, _ (4]



b) A triangle has vertices PO= (-1, 6, 13), P1= (3, 14, 13) and P2=(7, 1, 13] Calculate the pr-u]ecbed

coordinates if the pempectwe pr-Dcht-nn has pm_]BcLDn reference point at (1, 1,-4), nnd the pro]echnn
plane, zv=-3.. ' : . _ (10

a) Ligﬁt a friangle wsing the Phong Hlumination mﬂdell
Bl={1, 1, 1% P2={0L2, 1} P3 ={0, 0, 1). ka =007, kediff = (.9, kspee = 0.6, 10,
White ambient intensity = .1, White point light pesifen=(1, |, 1

Vieveer IJDGll‘.Il:Iﬂ ={],2, 8
: What 5 the intensity at the centredd of the tnang!e B= [ﬂ 3331, lj'?

1) The sceng heiow consists of: a sphere of radive p2 .,enterad at origin with ed = (1, 0, Mand ks ={1, 1,
15 & paraliel (direvtional) light L = (&,~1, 0 with [d = L Is =01, 1, b and Aewing ptm:tm" at (=3, 1, 0.
Agzsume there are o other light-sources. [ZKE]

L At what point (coordinates) on the sphere will viewing position get maximi] specutar
refiection (white dot)? Give reason,

If. At what point (coordinates) on the spherc wﬂl viewing pcsitmn gat maximal diffuse

: 111ummatmn (red dot}? Live reason. o - —

Y

White paint ljght iJl;LEﬂSit}' = Dri Wﬁ {{/1{' IJ%
10} ‘?

—1
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Candidates are requirad to give their answers in their own words as far as practicable.
Attempt Al questions.

The figures in the margin indicate Full Marks.

Assume suftable doara if necessary.

Define computer graphics? Briefly describe the history of computer graphics. Exaplama
how comptter graphics finds its application in different field. [24+315]

Explain how raster-scan system and random-scan system work? What are the advantages
of ragter-scan system over the randoni-scan system? [6+2]

The vertices of a triangle are given to be A(8,7), B(10.6) and (2,4} ' [10]

a} Translate the tnangle so that the vertex A is at {1,9).

b)Y For the translated triangle in 3{a), eet the vertioes of the reflected image of Lhs
triangle, the axis of reflection being v =x + 3.

) For the reflected image of the triangle computed in 3(b), motate it 43° clockwise about
poing (2,23,

d} Taking x-direction shearing factor shy, = 0.5, perfarm the x-direction shear relanve to
vier = 1, for the rotated triangle computed m 3(c),

Write down the algotithm to draw an ellipse in rasier conversion system along with the
necessary derivation of the equation. [10]

Explain how ¢an you wenlify the visible surface using scanline methed? Explain in detail.
Discuss the limitation of back-face {or planz equation) mcthod of wdentifying visible
sutface, [7+3]

. Degcribe how Normal Yeetor Interpolation technique can be used in rendenng a realistic

1D} object. Compare the performance of thiz method with Iniensity Tnterpolation method.
What are the assurtiptions that should be valid for an accurate readering using flat shading
method? _ {6+2-2]

Diefine diffuse rellection and specular reflection. Denive the equation of basic illumination
model consisting of amnbient light, diffuse reflection and specular reflsction for muluple

light sources. Consider the mlensity allenuzlion faclor as well, | 24-8]
Write short notes on (any four): [3=di

a) Perspective Projection

) Program Debugging Techniques

¢) Open Graphics Language

d) Project Report

e] Fluareseence and Phosphorescence
0 3D Sheannyg

*44
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Candidates are required to give their answers in their owi words as far as practicable.
Attempt Al questions.

The figures In the margin indicate Full Marks.

Assume sutiahle doia :f RECESSArY.

Explain the purpose of computer graphics?- Wrile down svme of the applications where

the vompoter graphics is used. _ . [5+5]
What are the hasic concepts of Bresenham line drawing algorithm? Write its algovithm. r
What are the advanlages of Bresenham line drsmlng algﬂnthm over dipital :Jll‘farﬂnudi
analyzer line drawmg"’ [2+4+4]

3. Digitize the octant of a circle with radius t = 7 and centre (20, 30). . . [10]

What de you understand by homogeneous co-ordinate syslem? Explain the transformation
matrix between two co-ordinate system from XY’ to XY or vice versa as follows. {4+61

Y 4 |

Yy |-

Xp

What are the data requirctnents in polygon surface representalion? Lxplain vertex, cdge

and surlface tahle using a suitable example. Whal are the guidelines lo generate error free
table. [3+4+3]

What do you undersiand by object-space and image space methods for visible surface _
delection alporithm? Explain the z-boffer mcthed and write ils algorithn. [4+6]
Explain the term illwmnination mode!. Explain the illumination model for [2+I4><2]
a} Dilluse Refection

1) Specular Relleciion

Write down the short notes on any four:

a) Raster Dsplay Architcclure

by Modelling Co-ordinates and World Cu-ﬂrdmates
¢} (Graphics Software

d) Program Debugging Techniques

el Projection Muolhods

) Project Developtnent

[2.5%4]

o
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Candidates are required o give thelr answers in their own words as far as practicabla.

Aftempr Al quastions.
The figurey in the morgin indicate Full Marks,
Assume suitable data if necessary.,

a) What do you understand. by computer graphics? Explain different fields of computer
erapbics?

by Explain the principle of operation of folluwing. deviees: {2) mouse {b) light pen.

What are the drawbacks of scan conversion line drawing algorithm? How it can be
eliminated? Explain in detadl.
What do you understand by projection? Explain about the parallel projections and derive
the conditions tor the obiique projeciion.
Hovw many ways can we remove hidden surface? Explain any one method in detail.
a) ‘How can vou render surface using Phong shading? Differentiate between Phong
shading and Gouraud shading, .

By Discuss the following transformation:

i) 3D Shear
i} 3D Rotation
iiiy 2D Refection

L2

[1e]

[16]

[10]
{10]
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~ v Candidates are required to give their answers in their own words as far as practicable.
- v Altempt All guestions.
v The fipures in the margin indicate Full Marks.
v Assume suitabie data if necessary.
1. Differentiate between image processing and comynter graphics with example. Explain the
- application of computer graphics. [4]
' 2. Explain the vector display technology with its advantages and disadvantages. [9]
3. Digitize the line with endpoints (20, 10) and (30, 18) with Bresenbam line drawing
- algotithim. _ 9]
4. Explain the midpoint circle drawing algorithm in detail, (9]
- 5. After rotating a triangle with verlex A0, 0), B(l, 7) and C(9, 2) in 60 degree
anticlockwise about potnt (19, 10), what will be the new vertex values? {91
- 5. Derive the view pori mapping coordinates provided window coordinates, in detail. (9}
7. What do you understand by projection? Derive the equation for oblique parallel
projection. [51
= 8. Explain the phong modet for specular reflection with equations. (%]
9. Write shott netes on: - [2x4]
= a) (raphical Languages
by Project Development Cyele
— L L
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¥ Candidates are required to give their answers in their own words ag far as practicabie.

¥ Artenpd A questions.

¥ The ficuras in the margin indicate Fall Marks.
v Assirme saitable data if necessary.

1. _;f Explam about the application of computer praphics. [4]
b)-Yixplain the following terms ' [8]
) Fluorcseenss
oo ii) Phosphoresce
iii) Pemistence
v} Critical Fusion Frequency
w/ﬂuw can you ntilize the symmetric propetty while drawing a cirele? Explain the midpoint
circle-drawing algatithm alnng with the necessary derivalions. [156]
-WI do you enderstand by projection? Explain about (he perspective projectivns with
derivations. [16]
M-{, Explain any one of the image space method used in removing hidden surfaces in detail. f1&)
5. ,a)_ Explain Gonrand ehading method and state wihiv it {3 also called mitensity interpolation:
methed? Explait with derivation, {1
b) Explain the two-dimensienal viewing transformation in detail.

L L

[10]

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

¥ The fipures in the margin mndicate Full Marks.

v Assume suitable dota if necezsary.

1. a) How can you assign Intensity Level to the CRT? Explain with suitable

equation and graph. &
b) Explain the following input devices used in the Computer Grapbics: b
i) Kevhoard
it Mouse
2. Discuss the following transformation: 16

a) 3D Translatipn
) 2D Translation

c} 3D Shear
d} 2D Rotation
3. Hew color can be generated in the color CRT? Explain Precesion in Line type of
eodor CRT used in the comgputer graphics. 16
4.  Explain in detail about Mid Point Ellipse Drawing Algorithm. 16
5. 1) How curved surface can be generated using Bezier Curve? 10
b) How can you render sucface using Gouraud Shading? 10
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Candidates are required {0 give their answers in their own words ag far as practicabie.
Atrempr A& questions.

The fiqures in the margin indicate Full Marks.
Assume suitable data if necessarv.

2) Brefly describe low computer graphice finds its applicarions in different fields of
Lmginesing. [&]
b) Write down the biock diagrams of vecter and raster graphica display architecnire
and describe the major functions of each bleck. fED]

a} Define persistence, eritfcal fusion fraquency refresh rate, resolution, fluoreseence
and phosphorsscence of a monnor, {51
b} Describe the working principles of different types of tabiet input devics. (3]

Write down the midpoint algorithm to draw an octani of ap cllipse aleng with
necessary derivations. 4=
1) Deseribe the foilowing ransformaticns with thair matrx cepreszuialion: [+-

i}y 2D fixad point scaling

o) 2D shear

ii) 3D yotanon

- b) What are different steps of 2D window 1o tiew port wansformatim? Describe

with matrix ropresentation at cagh step. [6]

4} Explain, how 2 3D object is representsd using polvgon surface method? What
major considerations are required to avoid errors in this method? [‘5"!-3]

by Describe how normal vector mterpolation te;hmque -:.r..'*.ﬂ be used in rmdmng s
realistic 3D-object? £83

. What are the two classes of visible surface detection techmiques? Discuss the scan-

line mathod of visible sneface detection along with its algorithr [2+4+4]

E et ]

—)

N R
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v A:’Iﬁrﬁ'm Aﬂ qwm'ﬂm

1"‘_ ‘fj‘uii"."'é *m.l'u.ﬁf? a’am Lirﬂer_,e‘.j‘ SEH)

A="What are the busic requirement for current mirror eircuit? Why edtput currend ol simple
cureeni itror ciecuit oot being exaclly equal Lo the input referenoe current? Detennine the
emitéer resistance, Re for wilder curvent source which supplics 10 uA (romm @ reference of
careent of 1 mA. f2+2+3]

%/’l‘he ap amp in the given figure has stew rare of 0.3 VRS, The input sipnals are as follows: [44 3]

e

‘-.:

330 KO

vy =.0sint% Vi MA—L

V=05 sin (350 2 707t 10 KD S
V=1 sin {200 x 1™y o Vo
V= I sim {50 x 107 - _[ ' AL

Letermine whethey the output will get distorted due to slew rale Emidation? Find the new
ﬁ ¢ of feedback tesistor such that none of the signal gets distorted.
. BDiscuss noise in opesational amplitier circuits with oecessary dwgram and suggest the

measures io be taken Lo minimize the interval noise. 171

Traw a ciceuit dizgram for 5 bit R-28 (voltage orpe) DAL, TF the rﬂfers:ncﬂ village Tor the
DAC 35 1V, the binary input s 10110, find the cutput vollage, [4+2}

G (he block disgram of Dual-slope (vpe ADC and explan uboud ats working principle
with necessary diagram. Explain briefly about integral linearity of the DAL, i5-2]

G. _What arz the advanteges ol 3 op-amp (Tsolation Amplifier). TA aver --op amp and 2 ap-am
147 List oot the application of Tsolation amplifier. Fxplain the bhxk disgram of
clectromagnstically coopled izolation ampidificr. [2+2+43]

ot




Sy S

7. Find the relstionship of input and outpul valtage in the fol kesing figure. f4]

i 1 Wl
L
- 1.

———

- S

{,-H-_'”""Ef.hy log-Antilog cirarits are required? Thaw the circnit diagram of anzlog mulliplicr and
explain il [14]

7 Mention the drawhack of DIAL? Describe the operstiog principie of TRIAL with nceessary
digprams and explain why i is called four quadrani vperation? [215]

1 What are choppers? Explain the working principle of single phase, full bridge inverter with
neckssary diagrmms and wavelons, t2+3]

Lle-What is an inverter? Rxplain the liuck switching repulator with required aecessary diagrm
wava oo, [2+5]

C W rite shoot nodes on: [4+3]
a) Application of Log and Anllog Amplifler
Ty SIS
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Candidates are required to give their angwers in their own words as lor as practicable.
Afrempt AN questions.

The fizures in the margin indicare Foall Marks.

Assume sutiahle data If necessury.

. What are the essential condition for a current mirror civcuit to work” Derive an expression

for an output resistance of widlar cureent soairce.

Define slew Rate of en operations] amplifier. The inverting vp-amp with RE = 330G K
and Bl = 10 K£2 has a slew rate of (1.5 /s with input signal equal to 0.1sin {200000¢).
Determine whether the output will be distorted due to slew rate limitation, if so find
renedy.

What is input oftsat voltage and input offset corrent of an operational amplifier? Find the
cutput resistance of elosed loop op-amp.

What are the advantages of R-2R type DAC?T Denive the expression for cutput voltage in
imverted R-2R type DAC,

Explain the worldng principle of a dual slope ADC and prove that its oulput is
independent of RC time constant Justify that the converter is inherently noise immune.
Explain the operation of Electromagnetic Coupled  Isolation amplifier.  Certain
Instrumentation amplifier has a gain of 40dB and CMRE of 90dB. Tt iz used in a noisy
environment in which the sipnal has a level of 35 mV and common mode noise level of
130 mV. Determine commaon mode gain, stgnal outpit and noise output,

Derive the transgfer finetion for Log amplifier using matched transistor,

What do you nnderstand by four-quadrant multiptier? Thaw the circuit disgram and
derive expression for #s output-voltage.
Can two complementary BJTs be used to make SCR? Explain about turning OFF of SCR.

Classify chopper on the hasis of power flow, Explain the principle of step-up converter
with resistive load.

. A buck regulator has an inpot voltage of ¥a = 14v the required owrp voltage is Va = oy

at R = 5000 and pcak to peak output voltage ripple is 15mv the switching frequengy is
limited to 20KI{7. If the peak to peak ripple current of the inductor is limited to .74
determine: (a) the duty cycle (b) Filter inductance L (c) Filter capacitance € and

[2+5]

[2+5]
[2+5]
[2-+51

i4+3]

[4+3]
&}

[2+45]
[2+5]

i243]

{d) critical values of Loand C. F1+2+4242]

Discuss an ac analysis t:rf d1ftﬂrentml amplitier with necessary diagrams and mathemafical
ExXprossions. :
L.E L]

(3]
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Candidates are mqulmd to pive their answers in fheir own wunls as far a5 practicable.

Atterngn Al questions.
The flgures in the morgin indicate Fufl Marks,
Asstne switable dta if necessary.

Whal are the reasons for the omput corrent of 4 simple current mirrar oot being exactly
equad to the reference current? Show that the voltage gain of a differential amiplifier with

active load is doubled compared to that with passive lsad (Bc). 12+3]
Show the effect of input bias ourremt in op-amp circuit . Derive the expression for closcd '
loop output impedance of inverting op-amp configuration. [4+3]

The inverting opamp conffomration hay a feedback resistance of 470 K{2 and an input
resistance of 10 K H the inpur sigesl is 0.1 sm {20000}, detenmine wheiher the output
will be distorted due to slew rate limitation of opamp. B so, find a remedy. The apamp -

- has a slew rate of 0.5W/us, ' _ [

Draw cireait for 4-bit invetted R-2R ladder network type DAC. Find expresson for
output voltage and explain why an inverted B-2R ladder DAC i= better than R-2R 1adder
DAC, [2+4+1]

Explain the working prmciple of dual slope imtegprating lype ADC with necessary
diggrams. Why is the output of quad slope ATHC mor; accurats than that of dual slope
ADC? [5+2]

List out the practical cheracieristics of nsaumentation amplifier, What arc the advantages
of 3 op-amp instrurmsolabon amplifier aver one ap-amp and two op-amp instrumentation
amnplifiers? Dxplain the operation of optically coupled isolation amplifier. [2+2+3]

l'or the circuit shown o figuee below, find Lhe expression for the nut]:;ui voltage (V). [#

i,



3. How tah j-'ou find the RMS value of & sinusoidal signal using log and antilog amplifjers?
Explain with necessary derivations and circuit diagrams. (7]

9, Describe the operalion of thyistor using two fransistor models and ilustrate jts
characteristic curve {or differing pate current valies, [4+3]

1. What are choppers? Explain the working principle of single phase, full bodee inverter
with necessary circuita and wavefonns, f2+3]

11. The Duck-Boost regulator has Input voltape Vs = 15V, duty cycle K = 405 and switching

- frequency of 20 KHz The inductance 1. = 120 uH, filter capacitance, C = 200 pF and

averape load current Ia = 1.25 A. Determine (1) the average onlpuat voltage (i) peak to
peak oulpan ripple voltape and (1) pegk to peak output ripple curreat. [24+2+3]

12. What 15 the advantage of BT log amplifier over diode Jog amplifier? Lisl out the

applications of log-antileg amplifier. [1+2] .

13, Explain the principle of biasing circuit in IC design. [}
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¥ Candidates are required to give their answers W their own werds as far as practicable.
v Atempr Al guestions. :

v The figures A the margin incdfoate Foafl Morks,

v Assiane suitaBle data if necessary,

1. What are the essential conditions for 4 cwrent minor to work? Detive an expression for
an oulput resistance of Widlar Current Source.

2. Define Slew Rate of an operational amplifier. An ﬂmpliﬁer. has a bandwidth of 20KH2
and closed loop gam of 24 Tind the maximvm peal: input signa thar can be applied to
abtain ndistored sine wave output. Assume SR = | Vips,

3, Explain the effect of posinve and neative input bias ourremt on dutput voltage of an
op-amy and sugpest methods of reduction,

4, Derive the expression for output vellage in inverted R-2R ladder type Dlgntal to Analag
Converter {THAL), What are the adventages of -2 mpe DAC?

5. Explain the operstion ponciple of count upddown and tracking bype ADC with necessary
diagram.

& Fiod the expression for cutput voltape of thres op-amp Wnstrumentation amplifier. Also,
explain how it tejects common mads signal.

7. Find expression of output vohage for the citewit shoswn in ﬁgure below, (Q[ atd Q; e
matched trapsistors). -

B

{3+3]

[245]
(7]
[5+2]
7
[5+2]

{4]



B

' ]
Dresipn 2 circeit that prodoces mnput voltage V) :(i“\{ ¥, using Log and Aatilog
_ ' ¥J .
amplifiers, where w1 and V., ¥y and V¥ are analog input voltages, (Himt: In(x") = &
In{x]} R _
The gate currant in & BCR halt wave rectifier is adjusted to 1.25m0A and the forward

7]

. bresk-down voltage of SCR comesponding to this gate corrent is 110V, The applicd

10,
11
11,

voltage js 220V, the toad resistance is 1 5003 and holding curnent is zero. Determtine: [2+14+2+2)
4] Fining angle ’

b} Comduckon smgie

) Average output vellage

d) Avcrape curment

Classify chopper. Explain principle ol step-down chopper with R load, F2435]
Explain the working principte of Boost Repulator with necessary cireuit and expressions. i7
‘_Write chart pates on: _ [343]

a) Differcoial amplifier
b] Applications of fog-antileg amplilier.

LR

1
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v Candidates are required#o give their answers in their own words as tar as prumcable.
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v Arsume sultable dava if necessary.

1. at are the major differences between computer archirecture and computer organization?
What does the widlh of data bus and address bus represent ina system? Why is bus hierarchy

uired? [2+2+2}
ﬁ:plain the general orpanization of rz%sk@‘ﬁﬁ CPLIL Describe the operation of LD (load)

instruction veder various addressing modes with syntax. (4]

/3” tht are the different types of instuctions? How can you perform X = (A+B) = {C+D)
operation by using zero, one, two and three address instruction format. Assume A, B, C, 13, X

are memory addness. 13+5]
~“What is address sequercing? Explain the selection of address for control memory with its
block diagram. [3+7]
Explain the Arithmetic pipeline and inatruction pipeline with example. L1tM
" Dy the flowchart for floating point Division. [4]
7/ Design a booth multiplication aigunth ware. Muitiply 5 and -6 using booh
multiplication algorithim. [4+4]
(S:"Expiam vache organization, Explain the cache mapping techniques with example, |4+6]
9. Highlight the role of IO imterface in a computer system. Describe the drawbacks of
programmed L' and interrupt dirven KO and explain how DMA overcomes their drawbacks [4+6]
}/Hﬂw can multiprocessor be classified according 1o their memory organization? Explain, 4]

X2
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Candidates are required to give their answets in theit own words as far as practicable,
Attempt Al guestions.
The figures in the margin indicate Full Marks.

Asswme suitable data if necessary.

Explain the imlercommection of CPU with Memory and ¥O devices slong with different
operations over therm.

Write down the ¥ = A/BHCxD) + F{HAS) equation in three address, two address, one
address and zero address instruction.

Mention the different types of addressing modes. Corppare each of them with algorithm
as well as advantages and disadvantages.

Differentiate between hardwired and micro-programmed control unit. How does a
sequencing iogic work in micro-programmed contrel umit to execinte a micro-program?

Explain the arithmetic pipeline ard instuction pipeline with example.
Explain the non-restoring division along with its algorithm, flowchart and example.
Explain the Booth rlgorithm and multiply ¥ = 3x% using Booth algorithms.

Mention the characteristics of computer memory. Differentiate between associative
mappings and set associative mapping with exarmple.

How does DMA overcome the problems of programmed /G and interrupt-driven LD
techniques? Explain.

10, Why [OP is use in O organization? Explain.
11. Explain the cheracteriztics of munitiprocessors.

3T

[3+3]

[8]
[101

[4-+6]
[10]
2]
1o]

[3+5]

[3]
151
[4]
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Candidates are required to give their answers in their own words as far as practlc.uhla.
Attempt AR questions.

The figurey in the marein indicare Fall Marks.

Assrane suitable data if necessary.

. Whal is performuance balance and why is it required? Explain different elements of bus

design,
Define the addressing mode and explain the ditferent types of addressing modes with

" example.

Whal are the singes of ALL design? Explain with the example of 2-bit ALU performing
addition, subtraction, OR and XOR.

What are the differcnees between hardwired implementation and micro-programumed
implemuntali-:}n of controf unit? Explain with steps involved when you are designing
“micro-program control unit.

. What 15 instuction haza:d in plpalm-:"’ What is thra fbu: segmﬂnt instruction p:pelma‘?

Explain with example.

How division operation can be performed? Explain with its hardware implementation.

7. Draw a flowchart of flosting point subtraction.

What are the major differences between different cache mapping techniques? Suppose
main memory has 32 blocks and Cache memory has 8 blocks when 10 blocks of main
memaory are used, show how mapping is performed m direct mapping techrigue.

Differentiate between programmed IO, mrermupt-driven [f0 and direct memory nccess

{(IIMA).

10, Explain the interprocessor synchronization with example.

LE 1]

6]

[10]

[8]

[4+6]

[2 18]
[10]
{4]

[6+2]

{10]
[41
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Attempt AU questions.
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Assume suitable data if necessary.

AR

1, Explain the tunctional view and four types of éperatiﬁns vsed in compulst.

What are most common fields in an ingtroction? How can vou perform X=(C+F)*(G+H)
operation by using 7erp, one, two and three address instraction format, Assume that B, F,
G, # and X are memory addresses,

.N

3. Define addressing made. Explain different types of addressing modes with example.

4. Explain various fields in micro-instretion format with neat and. elean block ﬂmgrarn
Describe how address of control memory is sefected.

5. What are the hazards in instruction pipelining? How can they be resobved? Expl.ain,

6. Explain Booth algerithm, Use the Booth algorithim to multiply 23{multiplicand)
by -21(mmuliplier}, where sach cumber is represented using 6 bits.

7. Esplain fleating puint division algorithm.

8. Explain cache read operation. What are the demerits of direet mapping technique used in
cache design and describe in details any one of the mapping technique that solves these
problems.

9. Why input-output processor is needed In an input-gutpit erganization” Expiain with
hlock diagram.

10. Define the multiprocessor and its characteristics.
T

11

[6]

[8]
[10]

13+7]

[10]
18]
i6]
[8]

i10]
[4]
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Candidates are required (o give their answers in their own words as Fir as practicable.
Aftermpt AN questions.

The figures in the margin indicate Full Marks.

Assume switable data if necessary,

Explsin the inlercornection of CPU with Memuory and [/O devices along with different
opcrations over them.

Write down the Y = A/BHCxI31 | F{HXY) equation in three address, two address, one
address and zero address instraction,

Mentien the different types of addressing modes. Compare each of them with alporithm
as well ag advanlages and disadvarrages.

Differeniiate between hardwired and micro-programmed control unit. 1low does a
sequencing logic work in micro-programumed control unit to execute a micro-program?

Explain the arithmetic pipehine and instroction pipeline with cxample,
Explain the non-restoritg division along with its algorithny, flowehart and example,
Explain the Booth algorithm and multiply ¥ = 8x9 using Booth algorithms.

Mention the characteristics of computer memory. Differentiate between associative
mappings and set associative mapping with example,

How does DMA overcome the problems of programmed /0 and imterrupt-driven 170
technigues? Explain.

Why [OP is use in 10 arganization? Explain,

Explain the characteristics of multiprocessors,

HAW

[3+3]

[8]
[0}

[4+6]
fi0}
18]
(6]
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+  Candidates are requirted to yive lheir unswers in theit owh wards a2 far s practicdble.
¥ dtlempt A guestions.

+ The figvres in the margin bdicole Ful Marlds,

¥ Asewmme suitable daoia if nccessary.

W Wbt Is sernpiier archilecturef Explain RTL and ils asc in computer architecture desizn,  [3:9]
&I‘»’ICII!:I'GH the dilferent Lypes of addressing mndes and comgar: each of them, 111

L//Wlul_h of the cache mapping techniques require cachs replocement algonthm snd why?
Explain £ifferent cache replacement abronithms wsed. {231

‘/‘Expla,n ther terma “nstruction s compleencss”™. What arc the things o bo falen it
sopmderation wii's designing o Wsioueiow gel fur & comapursr? - [3~5]

>

What i3 intesnpi? Howe mg ﬂauilip.r indeTruply ropnE i \{l'pr'uflif-arl when Uiy are far
“._:-\_T numer of INTR ping in P thar the pumber of Trermpring fevices | 2+

\_)/"?‘rl ¥ does 4 vompuer system reque witkwa] memory? Desipn 2 pasing syslern with
3ZKB of vimal address space ad 16 K0 of phyeical address space. Assuime size of the

page us KR Also thlstrate how logical addrgss is converted inté physical address. |:i+i+5]
fhul are the prbparties of Rl‘%‘f“? F‘wlﬂ‘iﬂ the unpurfanﬂe ﬂfreglster wLihdiw andsits mEds Lo
in RISC gompilers. e T T T [4-4]
) P ) .
What do you mzan by schisduling? Faplain th E‘?ﬁ'ﬁunﬂncc amdd se c-f vi:‘Lu:ﬂ ety by
R [4-6]
@ Wnte shorl noics on: [313]

4 Wilke's controller
h] Tracess conlrol block

k4
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v (andidates are required to give their engwets in their own words as far as practicable.
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¥ The fipures in the marpin indicaie Full Marks.

v\ dssume suitable data if necessary.

/k‘/ What do you mean by Camputer A;a;_iﬁtemure? Wllj’ 15 115 ghedy imporlant? 13+4)
2. What is bus? Explain its desigi. Why is bus necessary in computer design? [2+3+3]
Daw an ALU component which performs addition, substraction, mcremenl and

deerement operalion with necessary citenit snd explain the logic used, . . [#]

<47 What is memory hierarchy? Why is 'menmr}r hierarchy r.»::qui_re:d m a computer? [4+4] -
: "‘5// ilferentiate between L1 and L2 cache, Explajn the wriite pakicy wsad in cache memary.  [24+6]
/{DIGW doss a proesssor handle interrupt? Explain interrupt driven 11'1put.- output. [4+4]
- ) _LTFxplain di fierent addressing medes used by computer mstructions. 7]
What is pipeiining? How does it improve the perfommance of a compuler? f3+3]
. Mﬁ]} 15 Dpﬁr&ting system required? How doss (S handle memory management? - 13435]
35" Write short notes on: - {5+5]

- ERISC vs CISC
,yj/;m

T
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v Atiemgt A questions,

! ¥ The flwrer In the morgin indicote Fall Marks. /? .

b : W e sl e (R seayor-s . /’;” )

EAAEplain how instruction pipelining improves pecforrance of & CPUT What are the
haza.rds of mstruction aipelining? Suyoest how such wcards can be overcome, | f2+2+35] .-

2. Why CISE _pracessors arc deminateg the matket? Explain with sketch aver'zpped !W’J\
: _ repistar windows with 3 prr:-;,a-d’ﬁ-re:s R U] procsssar with § windows cach with & 'Jlﬂbd‘.:ﬂ_, EUJ_
- _ % focal and 16 averlapped registers, Total numbe of repisters in (he C2U iz 136, 7°7 3491

3. Prepare a design guidelines for desipning a computer with I6 bits daly und 12 bils ¥

~addross, Show ragister organization,--is, op ceds deston [or repister referenes, WemeTy

reference (directindirecl) and Ioﬁf sfprence, How many instioctions will be thexe in

instrugtion set for this eompater? Also write mizro Dp&rmmns for op code fetch and
3-2-2:3|

! u\w./ desods stags,
- Whyat o the charact %S‘ of typical TIST almorithms? Fealain architelure of L) T .

— - """J."“"" iinia,

aplain tetnary bisrarchy used o computer in ferms of access Ume, cosl pur brie and :
size of Lhe memenf devize, Define sazher Bis 2nd cache nuias-How cache miss 1= Tz d?
Explain. _ 2]

Define.race condidian. Tq-:, cse of sleep and wleeup orimitives in ocoduce: chasumes
prubl’/rfn can not avoid race condition, sxplain, [low semaphors solves the roes conolion?i2—4=1!

semory manages s an importan: pan o7 08, w4y Desion a paglap svstem with 64 KT -
ol virmeal address space and 32 KB of physieal addeess space. Assume size of the puge
vourseld Alse iflastrata how woeleal addrsss 13 senyerred iato phyaical address. [1+4+3]
i . —_ — .x
8 Write short notes (any two) (o3
ay Wilkes Contrpl]er
B MEcroinstruoction *Sequ-ancing
o) SHrhen! BEemyry Darfonnancs

n
N
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Candidates are reqmred to give their answers in their own wonds as far as practicable.
Attempt All questions.

The ficures in the margin indicate Full Marks.

Assume suitable daia if necessary,

How the performance of the Bus is limited in computer? What are different types of bus

hierarchy? Explain the mezzanine bus architecture? [3+5]
Explain the direct mappmg techriques? What are alivantaga arxl disadvantape of the

direct memory mapping technique? [6+2)
Write short notes on instruction format that includes instruction length, allocation of bits,
variable length instruction. 8} -
Why memory management is required in computer? Describe different techniques for
tnanaging memory performed by OS, [2+5]
Describe how hardwire control unit is implemented using necessary block diagram. What

do you mean by control unit logic? [642]
Explain different types.of register found in processor and design issues concern with
them? ' [6+2)
What is pipelining? Explain in detail six stage pipelining, how the performance of the
computer increase. [2+6]

Explain RISC and CISC architecture and explain the pros and cons related to erchitecture.  [4+4]

What is the variable partiion memory management? Why relocation feature is required
for the implementation of variable partition memm‘}' management? Why protection is to
be enforeed on these systems? [2+4+2]

Write short notes {any two) [4+4]

- a) Line replacernent algorithm

b) Magroinstruction and microperation
¢) Segmentation

el
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Candidates are mqulrﬂd to give their answers in th.mr OWN w-:;:rds as far as pmcncahle
Artempr AN questions.

The flgures in the margin md:mre Full Marks.

Assume suitable data if necessury.

. Write the block diagram of system architecture? What are the factors that limit the bus

_performance and define the way to avoid this bottleneck? [2+6]
''What are the requirements of memory in compuier? Do memar}r hierarchy. satisfies the
need of memory requirement, if yes how? [2+6]

Cotnpare the advantage and disadvanizge of implementing direct and associative memeory
mapping technigues. Suppose a computer using fully associate cache hag 216 words of
main memory and a cache of 64 blocks, where each cache block contains 32 words. [4+4]

1} How many block of main memeory are thers? ~

b} What is the format of & memory address as seen by the cache, that is, what are the
sizes of the tag and word fields? .

¢} To which cache bleck will the memory reference FEC216 map?

Describe the instruction cycle state diapram? Classify the instruction according to the

number of addresses with a suitable example. [4+4]
What are the types and Iﬂquﬁﬂmént of various addressing modes? Explain zbout the
different types of displacement addressing mades. [2+6]
Explain different types of register found in processor and design issves concern with
them. [5]
What is the functional requirement of .the control unit? Explain the key element and
finetion of the micro program controd uhit with block diagram. [2+4]
Explain diffcrent types of operating system? Why scheduling is required in OS and
explain different types of scheduling technique? (3+5]

What does the Amdah!’s law tell us about performance optimization? The processes
spend 70% of their time running in the CPU and 30% waiting for service from the disk.
Suppose processar array upgrade is 50% faster than what you have and costs $10,000.

* Similarty there is a set of disk drives for $7,000 which promises two and a half times the

10.

throughout of your existing disks. Then in economical view whether processor or disk is
to choose for your conmputer? _ [3+5]

Write short notes (any two) } [4+4]

a} Bus Arbitration

by Write Policy

¢y Functional view of Computer History
*¥E



_ INSTITUTE OF ENGINEERING | Level BE Full Marks | 80 _
Examination Control Division | Programme | BEX | PassMarks |32
2064 Jestha Year fPart | IV/1 | Time | 3 fos.

Xq TRIBHLUV AN UNIVERSITY Exzam. Be Back

Suﬁjeat: - Computer Architecture

AN A

—

L=

=1

I

11

Candidates are required to gwa their answers in their own words as far as practicable.
Attempr All questions.

The ficures In the margin indicate Full Marks,

Assume suitable dota if necessary.

What do you understand by instruction Sets‘? What are the elements of an instuction?
Explain it.

Explain the different types of shift and rotate operations with suitable diagrams.

Drefine effestive address. Explain direct and indirect addressing modes and compare them
with a suitable example,

What do you understand by stack organization? What are the microoperations involved in
PUSH and POP operations In a register stack.

- Why do we use cache memory? Draw the Qowehart [or cache read operation.

. Draw a neat diagram for the general model of control unit. What are the inputs and

outpurs associated with it? Explain in brief.

What 15 pipelining? How do you say that pipelining makes the CPU fasl?

- A computer system needs 512 bytes of RAM aad 512 byies of ROM. The RAM and

ROM clups of having 128x8 and 512x§ memary locations respestively. How will vou
design the RAM and ROM chips with 16 bit address bus CPUY

- How memory management unit find out that the particelar virtual address is mupped ©

the particular page fame in real memory?

Consider computer A with 600 MHz clock requires 5 second to Tun 2 program. We are
required to design camputer B that will only take 4 seconds o run this program. It is
found that an increase in clock rate will cange machine B 1o require 1.1 times ¢lock cycles
as A for same pragram. Whit should be the clock rate of computer B?

. Write short notes on any three:

a} Booth’s Algorithm

b1 Eeverse Polish Notation

c) Charactenstics of CISC

d) Overlapped Register Windows

L2

[2+4]

[2+4]
2+4]

iz;d,]
[3+4]

[13]
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Subject. - Computer Architecture

¥ Candidates are required to give their answers in their own words as far as preeticable,
v Artempr AN questions,

¥ The figures in the margin indicute Full Mavis.

v Assume suitablz daiq i necessury.

1. What is nsruction evele? Draw the instrustion cyele state diagram with interrupt. {2+a
2. Draw the flowchart for Booth's algarithm, {6]
3. What is an implied addressing mode? Explain register direct and register indizect acdrossing
modes with suitahle diagrams, [2-4]
4. Draw the simpiified view of a processor nrganization. What are the eperattons pﬂrﬂ:rrmed in CP1J?
Explain them in brisd, : [2-4]
3. What is memory higrarchy? What are the characteristios of a memory system? Eaplain ir, [2-4]
6. What do you understand by microprogrammed control unit? Explain the organization of a control
memaory, Tow microprogrammed control unit s implemented? [2+4+2]
7. What are the live clock vycles used for the implementation of pipelining in DX instructien s<t. [3]
A computer svatem needs 512 bvtes of RAM and 1024 bytes of ROM. The BAM and ROM cips
of having 128x# and 212« memory locations respectively. How will you destgn the RAM and
RO chips with 16 bit-address bus CP1I? L1
. Define overlays. Explain the basic concepts of Virual Memory? [2-4]
10, The average number of oycies per instruction {CPI) for $ifferent elazs of instruction arc as showrn
below. [2+2-2]
[ostruction class  CPI
A ol
B 2
C 3
For a paniculer high level languazs statement, the compiler 15 considenng two code seguences
that raquire the following imslruetion cournts. )
Code Enstruction coung for instruction class
Sequence A | B C
l - 2 i l 2
2 4 o, 1 1
Caloulare the following:
a1 Which code sequence excvules the meost instructions?
by Which will be {asier?
c)  What iz *he CPBL foreach code sequence?
L1. Write short notes on 2ny Lhres: [F3]

a) RISC Archuiezmire

b Herneortzl and Vetical T"rf1"t'01"'|.5t|.'|-1'-..tl0"t
21 Process Stzte and Traasition

dy Pipelme Ilazards

Akrh
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¥ (Candidates are required to give their answers in their own words as far as practicable.
¥ Attempt AH questions.
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v Assume suitable dato [fnecessary.

!, Whatis I3A7 Write an explanatory hote on ISA, : : T+3]
. Isit easy 1o measure computet perfermance? What are the indicators? Explain - [8]
3. Within memory everything is fust the stream of bits, then how does a protessor make the distinction  [6]
between the data aid the code. Explain with a sample small program and its execition.
4. Why instructions are grouped into various types? How docs the instruction typing augment in  {6]
designing the better architectime? Explain. :

5. Explain at icast five different addmmng mdes witk diapramatic ﬂ]ustmtlcns [6]
’ Why RISC machine is censidered as faster than CLSC? What ate the neasons that kept CISC [2+4]
in market? Explain.

ot ﬁmmg;ﬂmmmﬂmgymmnpmdmgn?ﬁxplmnﬂmmgmmmgammmﬁrmpmmmg [6]
. system with thelr ypes and yses,

g What is microinstraction? Why their expansion 15 associated wath horizonial or vertical? 16}
- Explain. _

g What is pipelining? IS {he pipelining depth and proeessing decomposition related? Explain. 6]

10 Present a concise but explanatory note on complete steps of comtrol unit design, assuming all (a7
specifications on your own

11 Compare the followings: F2.5"4 ]
I} Memory Builer Registar (MBR) varsus Instruc‘u on Buffer Register (IBR)
i) Intm-rupt varsus Trap
i) Secktime versus Arcess time in disk perfOMAnCe paramelers
v} Mone-programming versus Multi- pm gramoung ' :
12 Wnlc ghort notes on the followings: - [2.5%4]

g2) DMA -

b} Virtnal Machine

¢} Set Associative Mapping .
d} Programmned IO -
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v Candidaics are required to gve E.hmr-answers in their awn words as fur us praclicable.
v dreempt AR questions.

¥ The figures in the margin indicate Full Marks.

v Assume suitable data i necessary,

i

in any computer system, there are various IC devices working simultaneousty. How does
the single processor manage and handle the cxect data eefated to that particnlar 10 device
. paly (not mixing each other)? Txplain, ' (6]

What 18 the funclion of pmgrﬂmi counter {PC)? What does it count, if a system is Tunning
a  program, numbers of semi-colon gigns in program or the total characters in prugnrn
at the number of data bits or anylhing else explain in delail. L&)

I\.‘I‘

3. Though concurrenl parallel processing enlumecs the performances drastically of any
compater syster, the achievement is not so easy, What are the issues lo be taken cave of?

Fxplain with sample problematic scenario. ‘ S [#]
4. What is RISC? Tixplain s working principle and mentmn the advantages  and
disadvantayes. . [6]
5. What is instaction p|palmmg'? Flow to deal b ith branch and jump? Explain. o (&)
fr. What is virtual memory? Explain whole working and mdlm.y:mcut of virfuai menmr) in
. any syslen. 15]
7. Whal do you understand by multitle address (operand) instruction formats? What are
their types? What are {he advantages/disadvantages of their use? Explain with example. [5]
E. "Classify the different types of regisiers with their use in processing, [€]
9, Whal are the I Issues on msiruciion set design? Explain in detail. [6]
10, What ig datapath? Present a clear explanalion using your own simple system architecture
diagram (assume alt specifications on your own). b . 1©]
L1. Compare the followings: ' - . [2.5xd]

2) Spatial locadily versus (einporal (ocality

b} Tnstruction count versus clock cyele

¢y Carry Nag versus overflow flag and their use
() Bliere-instruction versus macro-lnstruction

12. Write shott notes on the fu::liﬁwings' ' E [2.5:4]

al Reglslc:r Transler Languspge (RTL)
by Cache Lines

¢) Wilkes Controller

)y OS Kemel .

*FE
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¥ Candidates are raquired to give their angwers in their own words as far as practicable.
v’ dftempt AU questions, '

v' The figtires in the margin indicate Fall Marks.

. ¥ Assume suitable data if necessary.

1. DCraw a whole instrction eycle activity using a simple state dicgrm, with brief explanation. S (-}

I3

Whar ars the prime priaciples for instaction sot design? Explain in demil. 18]
3 Why there is need of microprogremming for processor implementation? Is there amy other way to achieve

it? Explain. {6}

4. DMA provides the begter performance io comparizon o hoth intermipt driven and programmed [0, sl
faces the charge of cycle stealing? Why is it so? Explain. {a)

5. What is operand? What types of operands are typical in machine instraction set design? 6)

6. How tmany types of opersting systems are there? What are they? Expiain, {a}

7. Briefly discuss various real memory mamagement toohniques with their merits comparision. (&)

What Jo you inderstand by multi-progromuning? How does it improve the performance? Explain. (6)
2 What is the difference between big codian and Ltle endizm™” Clarify with example. )
10. Explain the tegister orpanization requiremnent for any processing system with their types and uses. {8
11, Prepare & clear, illustrative class note on a simple CPU desipn. Asstme everything on your own. You just
nesd {0 cover o {10
a. wmple CPU spechication, B
k. vequired registers and datapath _ :
. instruction exscution steps with BTL {contrel unit not required)

12. Write short notes on the foflowings ' (4% 2.5)
{a) Program Counter{PC)
(b} Set mssociative mepping
{=) Worse fit sigonthm -
- {d} Transiabion Lookasids Buffer fTEHY -
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v Candidates are required to give their answers in their gwn words ag far as practicable.
+  Artempr Al questions. .

v The figures in the margin indicare Full Marks.

¥ Assume suitable data if necessury.

in addmau to fetch and axecution r:}'clc, here 15 also optonal Imdirest cycie. Explam 't with all micro-

operations and sequences. (4}

Differectae botwaar macroinsanction and m}cr{amsﬂmmn, Wik Hnsirative E}Eﬂiﬂpl“ (&

Classify the diffevent iypes of registers with thedr nse in processing. (&)

CISC machine maimtains varions medes of addressme, What are they? Explan with commparative
" reasonis of their existence, (6

When a device interrapt ocrurs, how decs the processor determine which device issued the Inberns,

and how does ir service? Explain, LN

What is operating svsten? How does 1t telate 'mth comper achiteciure? Write 2 brief note, (&)

How i3 a horizontal micromstruction interpreted? Explain with mstruction and diagram. {63

What is virmal memory management? What are the typeés? How it is managed? Explam. {6}

Though asynchronous comcurrent processing tremendously emhances the sveem  performance.

eomplexity and problems are associated with it What ara the problems? Explatn briefly with exammplas.
{6}

1} Wliat is pipelining? Whar is pipetine depth? What are the hazards associated with it? i8]

Propare-a clegr, Nustrative class note of & simple Conttol Lnit dedgn using nncro-sequencing {nof
bardwired). Assume everything on your own. . _ oy
Write '-:'14:-1:'t notes oo the followings : {4*25)

a Relocatable wansletion and loading

b, Process Cottend Block (POE]

o Clock cycles grouping rule in micrg-aperation
d Fulh-associative mapping .



