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Question paper specific instructions
g9 95 & fom fafarse srgeer

1. This paper is divided into two Sections, Section-A and Section-B.
3 yeAae a1 @l ¥ fauia B, @s-A X @s-B

2. Each Section contains four (4) questions.

e TS H =Y UL o

3. Candidate has to attempt five questions in all.

gdemelt A g= gl SO fEET 2

4. Question Nos. 1 and 5 are compulsory and out of the remaining, THREE questions are to be attempted
choosing at least ONE question from each Section.

g @& 1 X 5 e ® ST 99 sl ¥ A = 99 &1 Sux o g,
e G § TH U B & HIAT 8 |

5. Word limit in questions, where specified, should be adhered to.

gedt 7 e i, STel s, # sgerer fear s A

6. The number of marks carried by a question/part is indicated against it.

g% U/ 9rT & faw g ofe SEs 'ma Ru ¥

7. Questions are printed in English & Hindi languages. In case of any ambiguity in translation

of any question, English version shall be treated as final.

4% ued feedl o il ANl wiwieh ¥ v B usH B o F fHA oreysar #1 Rafy #,
SIS FEHIOT B & ATH HAT S |
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Section A (@3 37)

Q1. Write answers of the following questions.

Fr=faRaa us=f & Iux fafao

1(a) Let A be a 3 x 3 matrix whose eigenvalues are —1, 1 and 2 respectively.
Find the value of a, 8 and ~ such that A=! = 0 42 + 8A + ~I.

A SfIfOIY A Ta 3 x 3 A @ foraert s w1 ahesr: — 1, 13R2¢81q, B
IRy A AF ST UGR AT IR B A~ = gA 2 + BA + vyl .

1
1(b) Solve 3y + 2ty L zy —y= $[2 cos? (%) - 1}

g 1
TA P 2y + 222" +ay —y = a:[2 cos? ( ng) - 1].

1(c) For the motion of a particle along a circle, find the angle between its

position vector and the velocity vector.
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T gt 3 S el amor oY Ry 3 forg, wardh Y e ofie 3 ek 3 i ay or s oY

1(d) Use the method of Lagrange multipliers to find the minimum value of

z? + y2 + 22 subject to the constraint Tyz = 02,

SIS Aottt Y ffdy T ot s, x 24 y 2+ 22 FIYITHAF AT Xyz = a2
ufddy & srefiT I v 1

1(e) Find the equation of tangent planes to the hyperboloid 222 —6y%2+32%2 = 5
which pass through the line 3z — 3y + 62 -5 =0 = z + 9y —3z.

BISUREIEISS 2x2 — 6y2 + 322 = 5 & wR@T il & FHfawor 719 F3 5 T
3x-3y+6z-5=0= x+9y - 3z § gl Toieq 2|

Q2. Write answers of the following questions.

fFr=fefaa us=t & Sux ffge

2(a) Find the orthogonal trajectories of z2 + y> — 2Cy = 0, where C is a
constant. (10)

x* +y? = 2Cy =0, &1 SNAFTA TEIT U 7 &3 STaT C Yeb FRRTF 21

2

(8)
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2(b) Let A, be the n x n matrix such that a;; = 20;; — i1, — 0; ;41 Where

d; j equals 1 if 4 = j and zero otherwise. Compute det(A,,). (15)

Iﬂ:{?ﬁﬁqAn U n X nﬁ@wgmmau =2&,j =5 &4—1 frsEs a,j k1 W
§; Ti=j a1 RERE R F=TAT YT &1 det(A,,) Y TOET 3|

2(c) Find the critical points of f(z,y) = exp (—%:c3 + 2 — y2) and check if they
are relative maximum or relative minimum or saddle points. : (15)
f(xy)= exp(-3x*+ x - y?) & wgeayef fiig @S ok &1id 15 aar 3 ander
HfYehaH § I1 ATaeT ~gAaH a1 5 37k |
Q3. Write answers of the following questions.
Fr=fefed uedl & Sax fafag
3(a) Find the equation of a cone whose vertex is the point (a, 3,7) and whose
2

generating lines passes through the conic ;’;—z 4 5. 1 2=0, (10)

39 g T GHIERT 1 AT forerent i faig (o, B,y ) & SR foraeh! Icu= e
ael Y GG 24 12 =1, 2 =0l

3(b) Find the general solution of zy” — (2z + 1)y’ + (z + 1)y = 0. (15)
zy” — (22 + 1)y + (z + 1)y = 0. &I HHTRT GATY AT B3

3(c) Evaluate the integral [[[ zdzdydz, where T is the region bounded by the
T

cone z? = z%tan? a + 3% tan? 8 and the planes z = 0 to z = h in the first octant.
‘ (15)
GG [ [[2dxdydz 1 Hedich e, S8l T g G AT &7 8 2%= z2tan? o +
T

y? tan?B AR UgA AEH A Az =0 z = hl
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Q4. Write answers of the following questions.

Fr=feiaa usHl & Sax fafee

4(a) A magic square of order N is an N x N matrix with positive integral entries
such that the elements of every row , every column and the two diagonals
all add up to the same number. If a magic square is filled with numbers in
arithmetic i)rogression starting with a € N and common difference d € N,

then what is the value of this common sum. (10)

N A BT STgs a7 g S A ga N x N Afdaq & fad garmers sifT ufafRat
ﬁ?ﬁ%@@%u’ca?sdﬁ?r,Wﬁm&iﬂaﬁ?ﬁﬁaﬁvﬁﬁa’amﬂmﬁmﬂrﬁ@é
81 afe gk Si1gg avf a EN @ 3= g arelt siemfordta wfy & deareh @ o=y 2
SR A 3R d EN 8, @ 59 WG TN o e a4 |

4(b) Verify the Green’s theorem for the field F(z,y) = (x — y)i + x7 and the

region A bounded by a circle of radius R and centered at (a, b).

LOES] F(z,y) = (z—y)i+z)dRBSGRFTH ARGy 4 F g H
ST ) R R R (0, b) WA 2

4(c) A ball is projected upwards with a velocity u at an angle 6 with the
horizontal from the foot of an inclined plane of angle of inclination o with

the horizontal (as shown in the following figure). (15)

The ball hits the point A on the inclined plane at a distance R along the

plane. Find the maximum value of R.

U 12 ot Qfrst & a1y 6 & Fehra dTet 10T & e aret aat & &faeT & a1y
R AT u & F1I FR 6 R uafa frar sirar & (Sar 7 Fafaf@a Ry § Ramar

4T 8)

1< b §U del R THAA & SRR H g R faig A & e 81 R o1 3iferenam

o4 F1d hIfSIg|
4)
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Section B (@2 )
Q5. Write answers of the following questions.

5(a) Find a rearrangement of the following system of equations that guaran-
tees the Gauss-Seidel iteration of the system will converge to the unique

solution of the system for any initial guess (Xo): (8)

X1 — 2X3 +3Xx3 — 10x4 = 40
10X — 2X2 +3X3 +4x4 =10
X1 = 10x3 + 3X3 — 4x4 = 20
X1 +2%xy— 10x3 +4x4 =30
Further, find an approximate solution (correct to four decimal places) of

the system by carrying out three iterations of the Gauss Seidel method

using initial guess (0, 0, 0, 0).

rife-efaer g Ry farelt off oo 1T 3 forg Rieem % oS geTeT A
afkafdd gt ST (xo): ‘

X1 — 2X3 +3x3— 10x4 =40

10X7 — 2X2 +3X3 +4Xx4 =10

X1 — 10X5 +3X3 — 4x4 =20

X1 +2Xy— 10x3+4x4 =30

g% AT, URH A (0, 0, 0, 0) oI IUANT &ieh ig Wt fafy & &=
TRYE! & G ae RIEH &1 G SIgATT THIEH (IR 22Head ! ad
Tgl) @S|

5(b) For a function u = u(x,y), find the general integral of the following PDE

fhelt et u = u(x,y) & fo, R=faf@d shifdes srada gHfiaRor &1 s
GHThel ATd HhIfSIT|

ou gy 2
ua—ug—u (+x+ y)-“.

)
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5(c) Prove that the image of a compact set under a continuous map is compact.

g ST ok Taa amfRT & siafa ga dgd I & ofd dga g 21 (8)

5(d) Prove or disprove: Klein 4-group is isomorphic to the cyclic group {= 1, %i}.

forg & a1 3iflig X o 4-Tg TR O (+ 1, +1) & GAEM 2 (8)
5(e) Let C be the boundary of the triangle with vertices at the points 0, 3i,
and —4 oriented clockwise. Then compute the contour integral (8)
A1 S o C Brager <t +fem & e ofief faig 0, 3i, 3R — 4 W gfromad fRam
4 I &1 fhe =g THTehel dhl 10T ahe \

/(eZ - 7)dz.
C

Q6. Write answers of the following questions.

Fr=fealRaa us+i & S fefae

6(a) Use Gaussian Elimination Method to find all possible values of k for which

following system of equations has infinitely many solutions. (10)
X R 2 = ]
2x+3y+kz = -1
K+ kiz =0k 42

k & @t GuTfdd A 19 e & forg T1REe Sge R & suahT & s
forg gftenzont &t fAfaif@a womelt 7 srd w9 & 8 gmmaE &1

AXEV+IZ2 = |}
2x+3y+kz = -1
x+k'z = k42
gl Lip : Shs : : :
6(b) Show that 30 W = 0 is a hyperbolic partial differential equation and solve it.
(15)
b PP : . |
ey fop 5)(—‘; - ﬁ = 0 Ueh HfdRaelfes 31ifres sraehet GHieor & ik 38 & H3

(6)
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6(c) Find the value of the integral g(z) around the circle |z — i| = 2 oriented

counterclockwise, when (15)

1
et e s

T |z - i| = 2 & IRI 3R FHTRA g(z) ST A amHTEd o1 & T HIG, w1

1

| BESE

Q7. Write answers of the following questions.
| Fr=fafaa wei & see fafag
7(a) Show that the homomorphic image of a principal ideal ring is a principal ideal ring.
ﬁ@r&%wwaﬂaﬁmﬁmﬁaﬁqﬁmmﬁmél (10)
7(b) Simplify the following expression using Karnaugh Map. (15)

y = X1X2X3X4+ X1X2X3X4 + X1X2X3X4 + X1X2X3X4 + X1X2X3X4

+ X1X2X3X4 + X1X2X3X4

BT TR T ST s PRI el faRy R 1 y = XKy Kaxa 4

X1X2X3X4 + X1X2X3Xs + X1X2X3Xgq + X1X2X3X4 + X1X2X3X4 + X1X2X3X3

7(c) Consider a Lagrangian defined as (15)

1 k
L = <§m)&2— 5x2> e,

where m > 0, k > 0 and a is a real constant. Derive the corresponding
equation of motion and solve it. Further, derive the condition on a to

make the solution damped oscillatory motion.

A1 ok aRyifta erafoa=
L = <1m>é2 - sz) g
i 2 2
E Sgim > 0,k > 0dUT a T ardfdeh 3R g1 T&ferd fa &1 gHiaor urg &9
dUT S8 &l e | 38k Sifafed, TfA Y srgwfed ater 7 9 & forg o W ufdsy
T i |

@)




Q8. Write answers of the following questions.

8(a) Find the complete solution of
(D2-DD’-2D)z = sin(3x +4y) — e?*+Y),
0

where D = 2— And DS e
oX

¥y

quf TSR T1d HIfSig
(D?- DD’ - 2D)z = sin(3x +4y) — e@x+Y),

. d Py
S0 = = quID’ = a%l

8(b) Consider f,, : [0, 1]—R defined as

X2

X2 +(1 = nx)2’

fa(x)=

OsiHE=<" 1.
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(10)

(15)

Discuss the point-wise convergence and uniform convergence of {f,}.

fo 1[0, 11— R &l 39 ®u & gReig forar mar

X

fnai= D<o

x2+(1 = nx)?’

{fn} & foigar sifAeRoT 3R TehgAT SifPeRo R Tr=f &3

@®
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8(c) Consider the problem of assigning five jobs to five persons. The assignment

costs are as follows: (15)

NI

Person

HOQ®p»=

O U W| | Oof =
—

C.ﬂﬂkOOo

O N O D w O

O | DN O] O]

QY x| | O] =] Ut

Using Hungarian Method, determine the optimum assignment schedule
and optimum cost.

o
- uﬁmﬁﬁaﬁﬁamﬁﬁﬁﬁwmﬁﬂaﬁlmﬁﬂ?ﬁmwm
8 .
Job
1 2 3 &
AlBT 471 2ii¥te [}
BI1110] o€ ets
Person 2@ 5358 9 26
DIiSlEs| T 178
El9[Ghhat '] 0 5
SR Ul o1 ST v §Y, gEaH sraTge Sed SR sEdE anTd RuiRa
|
&

®)



