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IMPORTANT NOTES / Weequi fdst

Please fill up the OMR Sheet of this Question Answer Booklet properly before answering.
Please also see the directions printed on the obverse before filling ‘it.
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The question paper has been divided into three Parts - A, B and C. The number of questions
to be attempted and their marks are indicated in each part.
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Attempt answers either in Hindi or English, not in both.
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Answers to all the questions of each part should be written continuously in the script and

should not be mixed with those of other parts. In the event of candidate writing answers '
to a question in a part different to the one to which the question belongs, the question will

not be assessed by the examiner. :
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The candidates should not write the answers beyond the limit of words prescribed in parts
A, B and C failing this the marks can be deducted. ) ]
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In_case the candidate makes any identification mark i.e. Roll .Ir\Io.fName/Telenhone
No./Mobile No. or any other marking either outside or inside the answer book, it
would be treated as resorting to using unfair means. In such a_case his candidature
shall be rejected for the entire examination by the Commission.
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PART - A /9wF T — & Marks/ &% : 40

Note : Attempt all the twenty questions, Each question carries 2 marks. Answer should
not exceed 15 words.

e : m%qs:ﬁ%wé’rﬁfnuﬁiﬁuﬁ%ﬁﬁ?arcﬁﬁra‘rﬁa%lww31E°r
q ot & EF e

1 If |5—3[=|5+5|, then prove thét alb.
R fa-bf=fi+d &, o Rz AR fE 55,

- ‘ R . - M I ~ -
2 Fuid the value of V.— if R=x; +y;+z, and r=’R’_.
.

R, — A S ~ =4
V-? Bl HHE =id Eﬁﬁiﬁ ?TPK{ R.—fo +y; Gﬂ'{ r;IRI %
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3 If 7 and G are ifrotation vectors, then prove that 7xG is solenoidal vector.
a7 o ¢ gmeaRa eRy ¥ o R ORW 5 Fig uw e wfew ¥

8 5

4 From the following figure, find 7, 7> and 6,, 6,. If g_z-

rofife R ot T 4 4, 7, O o, oy W AR AR g3,

22 units
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5  State the principle of vertual work.

Rl B % Rigia &1 99w Wiy |

6  Define period of simple Harmonic Motion and Write its formula.

Wmﬁaﬁmﬁuﬁwﬁﬁ%&eﬂ?m@ﬁﬁaﬁlﬁl
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7 Referring the following figure, prove that tan®=2p
Prefofaa fim & wemar @ g SIR™ % tano=2p.

S < B
. 0 -
R a
a
A MR l
W

8  Write three components of total force F in case of curved surface.

aftpd Wag & U P I FoF HeH & 9e@ g |
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9 State Héoke‘s law in Mathematical form.

% % Reia & e e fiRad

10 In case of projectile motion, write flight time.

vae i % Y veW % W @ wew A |

1 IfgE, r and 75 are coplanar forces, then calculate scalar triple product
FI (F3 x F3).
M E, BT B Eﬁ?rasaaaﬁr?ra’r F-(IpxF3) TR SHQ )
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12 State Kapler's second law.

e ¥ Fay Toem w wPE_ Wi+

13 Define convex set.

T Qe W Ui g |

14  Define outgoing and incoming variables with respect to simplex method.

e Bty @ wafug Padam =X ok omrge =X @ 8@ @i |
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15  Construct dual linear programming problem of given L.PP.
Frafafes 9 =9w woen Y

Maximize z=4x; +9x, +2x;.
Subject t0 2 +3x, +2x3 <7, 31 —2xy + 4xz =5, X],%2,%32 0.

16 Write theoretical utility of Lagrange interpolating polynomial.

AT g qgue o Agifs Afrar B wdw ditm
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17  Write the ;elation between Newtons divided differences and forward difference for some
function y;= f(x;), =0, 1,.....n.

18 Find degree and order of the differential equation.

ﬁmﬁﬂﬁaﬂaﬁﬁmaﬁmammaﬁq—

[1+y_12]% =cy” ‘

20 — 11/ KH-2002] 10 [Contd...

2 L 30O



19 Find integrating factor of

el sree afeor o wige are s BT —
(1+xy)ydx + (1 - xy)xdy =0.

20  Find the particular integral of differential equation :

. Frafafae ermewa wle @ iy afyws aﬁaﬁfﬁq -
d4
;i%:msx_
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PART — B/ w~-d o Marks/ && : 60

Note :  Attempt all the twelve questions. Each question carries § marks. Answer should
not exceed 5S¢ words.

A oA 9% WS & SOX AR U U & 4 ofe fruifE ¥ SR we &= S
st R S @iy

21  Prove that (g Refag)

z'v[ﬁ_vl]zuA-R)(B-R) A-B

5 3
¥ ¥ ¥

Where 7 and F are constant vectors and R=x; +¥} +z, y=‘?€|.

WEE A 8RB ﬁ?ﬂ' ey ¥ &R :é:x;\+y;+z;,' ”{=|ﬁ‘.
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22 Evaluate _[ F.nds where 7= 2x°yi~ 32+ 4x2k and S is the closed surface of the region

in the first octant bounded by the cylinder 2 . y*> =9 and planes x=0,x=2 ,y=0 and

z=0. mﬂwffﬂdsmw%wﬁsr 2x2yi - 32 J 4 axz2} @R S -

Hﬁm%?ﬁ%ﬁeﬂmﬁ%a{wam P4y’ =9 A x=0x=2y=0 and 70
gag ¥ ) —

20 — I/ KH-2002] 13 | [Contd...
PO 0 R B0 B A A



23 A uniform ladder of length 4 g rests at an angle o to the horizontal against a smooth
horizontal raid at a height » from the ground. If A be the angle of friction between
the ground and ladder, show that a man of twice the weight of the ladder may ascend

- a distance.

3h sin’ cosec (ot-+ 1) cosec 20— a

wﬁwﬁ%ﬁah%mﬁaﬁWaﬂw%fﬂmﬁmﬁ4a% Wm%htr{
T g3 g wEw o € % 9" TE oW owam A @ O R wfe o
T g oo O F W o@ & T T

3k sin) cosec (+A) cosec2a—-a N T & WE fewam |
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24 A circular flat plate of diameter D =1m closes off an opening in a sphip's hall at a
distance /=3 m below the water surface. The plane of the plate is at 45° from the

vertical. If the water density P =1 hg/m3, Calculate the total force exerted on the plate

by the water and the distance between the centre of pressure P and the centroid of

' r D4
the circular plate. (For a circle moment of inertia, 1 yy =_(§:L_J

wF uR amh R R = po gl 3, s @ wweR ¥ fw @ a< wed
T R ol N o ¥ p=3 T WY | Ry o &1 a9 s=tx 45°

F BT T E AW TN WO 1hg/md WA AR WA AW o w5 W
HINIG | 91 & F% o MW AWl F Fww F 9 @ b N w@ R | @R

. n D4
ae W FHe Sl I, = 61 2)
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25 A particle m is attached to a light wire which is stretched tightly between two fixed
points with a Tension 7. If @, b are the distance of particle from two ends Iespectively,

[ mab
prove that the period of a small transverse oscillation of m is 2n T{a+b

)
wH g m TF T §C Th AR ¥ ol ge ¥ 1 Y ar & Rax faged & @ o
gom ¥ R T waE T¥ 1 ARk om o g AR F A B W FWE a X bW

mab

@ Rrg DRy R orgmy Qe A emfy 27 T{a+) i
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26 A shell is fired vertically upward with speed Ug- The resistance is mge y2. Show that

it attains its greatest height at time ¢ given by tan(gt Je ) = UO\/E . Deduce that no matter

1
1 —_
how large v, may be, { cannot exceed Emg‘lc 2

T B SET B gy A T o ¥ R mgey? 1 Rre @i fr
58 @ s Sl tan(gtVo)=uove ¥ 1A o Rem AR 5 v, Breh R

1
& ot o T A SngleE Y oftm W A
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27

A company making cold drinks has two bottling plants located at towns T; and Tj.

Each plant produces three drinks 4, B, C and their production capacity per day is shown
as below :

g B AN UBR 4, B, C % 3% YgSd AR ¥ |3ﬁﬂ%a‘r?ﬁﬁamTlaﬂTT2%l
T B aga Frefatad ¥
Cold Drinks (55 UHST) Plants (ferea)

. T,
A 6, ooo 2,000
B 1,000 2,500
C 3000 3,000

The marketing department of the factory forecasts a demand of 80000 bottles of A, 22,000
bottles of B and 40,000 bottles of C during the month of June. The operating cost per
day of plants at T; and T, are Rs. 6,000 and Rs. 4,000 respectively. find graphically
the number of days for which each plant must be run in June so that operating cost
is minimum to meet market demand.

FON G F OEER S W ¥ 80,000 WA A YW, 3,000 dad B YEww ok
40,000 e C T @ =iy | ol I bRl | oman 9 @9 wEe & 6,000
At & 4,000 TRike & @ Yow Ry @ o7 R & dewm s PR B ww o
Hﬂ@fiﬁqa’raﬂ'{wwﬁ{{’[ﬁm
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28  Explain the concept of duality and formation of dual prbblem.

At fam wm @1 owe AW | 59 FEreERt 6o W oSdd ewen e
o &t fafea fRad |
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29

Construct Lagrange intepolating polynomial for f(x)}=Inx such. that
x0=2, X =2.5, . x2=3
¥ =0.69315, » =0.91629, ¥ =1.09861

Calculate error bound at x = 2.7. Show that the exact error at x =27 is less than
error bound.

afy f(x)=1nx- 3 %y =2,%=0.69815, x =2.5,5;=0.91629,
x2=3.y3=1.09861ﬁﬁwﬁﬁiwwwIﬁ@aﬁﬁq%g&amxzzﬁ
W Rl g ¥ aftE T )
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30  Solve the equation x+Inx =2 by Newton-Raphson method correct to 4-decimal places.
Also find the order of convergence in this case,

- ET iy ¥ o x+Inx=2 B 4-TIAT T B g1 F 0T 59 SR |
T W & W er-wee Ry @ aast aidt o wa @ik
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31 Sol dinary  differential tion d4y+2d2y+y XCOSX
olve ordinary differential equation = ——+2—-—+y=
Y v = dx*  dx®

dty d%y -
SaET THEOT —o + 2=+ Y = XCOSX B B i |
dxt  dx?

[Contd...
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d ,
32  Solve the differential equation ——-d ';+xy=0 _
X

d>2 _
HAIBAT THRBT E§%+xy=0 BT BINT ]
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PART — C / W91 — 1 Marks/ 3F : 100

Note : Attempt any 5 questions. Each question carries 20 marks. Answer should not exceed

200 words. .
A aﬁéﬂfrquﬁ‘&ﬁ:ﬁluﬁmuﬁ%mweimﬁra’iﬁa%iwwosﬁ@f
| aiftres &I BT =R |

33 Apply Stoke's theorem to evaluate jc(ydx+zdy+xdz), Where C is the curve of
intersection of x2+ y2 422 = a2 and x+z=qa.
@ Wi T T wR gq Waw g | (ydx +zdy +xdz) TR AR AR
C & TR x2 + y2 4+ 22 = a2, ttz=q T | .
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34

Two equal rods of weight w are freely jointed and their free ends are attached by strings
to a fixed point. A circular disc of weight w and radius 7 rests in the angle between the rods,
and the whole hangs in & vertical plane. If 2 a be the length of each rod and each string

and 2 © the angle between the rods, then-prove that
3w+ w]

r=2asin29tan8[
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35 Four jobs are to be done on four different machines. The. cost in rupees of producing
ith job on jth machine is given by the following table :

mmaﬂw—wr{sﬁﬁwaﬂ%%’f-aﬁrﬁa%j-nsﬁﬁ'waﬂ%a%’rwﬁnrﬁrﬁaa

M, M, M; M,
Joo15 1 1315
17 12 12 13
J; 14 15 10 14
Jy 16 13 3 17
Assign the jobs to different machines so as to minimize the total cost.

Waﬁﬁﬁgﬁqsﬁmwmﬁaﬁiﬁmﬁmmﬁwﬁl
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36 Soive the following differnece equations
@) yyo—4y,=nt+n+l

(b) yn+2_2yn+yn=n2'2n

:-rcrgaawhw@)a?r((b)a?raﬁa?rﬁrqn
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37 A particle is describing an ellipse of eccentricity e about a centre of force at a focus.
Prove that with usual notations '

1 _

i oaf2 L), 1=l
r a :

When the particle is at one end of a minor-axis, its velocity doubled. Prove that the

new path is a hyperbola of eccentricity (0—882)

w fg fas e w1 dedga o ¥ l&ﬁdﬂﬁ@uﬁw.wwﬁaﬁaﬁ%ﬁ%ﬁ:%ﬁ-
oTeTE ¥ 1 3w uiuw ¥ R witg T UQ:“[%_%)’ h?=pa(l-€?) | o g
mﬁ%g&%w%ﬁﬂm%ﬁﬁ%ﬁﬁmﬁﬁilw@nﬁﬁ@ﬁm
R o w7 wh iR ¥ e frs (a-8e2) B ¥
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d? d _
38 (a) Solve (2x—1)2ggc—z+(2xﬂl)£—2y=8x2—2x+3

- 2d2y dy 9
argeETT gaEm (2x—1) E—§+(2x—1)-&3—c—2y=8x ~9x+3 B & BT |
" : h

o 2
(b) Solve '2x2—§x—§—3xj—i+2y:0, x>0

o d2y o Y o _
FaHET GHIHT 2X d——2-~3x——dx+2y—0, x>0 & ' Hiog |
X
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d2y - _
39 (a) Solve —dx—2+ 4y=tan2x by method of variation of parameters. _ -

eqazm:{w?@-m +4y —tan2x @ W Tew fafy ¥ ww #ife

(b) Let f (x]=0. to be the equation to be solved by bisection method. Find possible
aumber of iterations to get solution correct to 4-decimal places if root lies in [0, 2_] .
iy wew f(x)=0 & g iy ¥ w0 BN ¥ QA4S W S W
%@Wﬁ:y@ﬂﬁﬁﬁwwaﬁﬁqaﬁ%qym [0, 2] % 1
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SPACE FOR ROUGH WORK /T® &3 ¥ o e
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SPACE FOR ROUGH WORK /%% &1 % fora T
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SPACE FOR ROUGH WORK /T® FU & fwQ WE

40 140
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