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QUESTION PAPER SPECIFIC INSTRUCTIONS

Please read each of the following instructions carefully before attempting questions.

There are EIGHT questions divided in TWO SECTIONS and printed both in HINDI and in
ENGLISH.

Candidate has to attempt FIVE questions in all.

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

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

Answers must be written in the medium authorized in the Admission Certificate which must be
stated clearly on the cover of this Question-cum-Answer (QCA) Booklet in the space provided.
No marks will be given for answers written in a medium other than the authorized one.

Assume suitable data, if considered necessary, and indicate the same clearly.
Unless and otherwise indicated, symbols and notations carry their usual standard meanings.

Attempts of questions shall be counted in sequential order. Unless struck off, attempt of a
question shall be counted even if attempted partly. Any page or portion of the page left blank
in the Question-cum-Answer Booklet must be clearly struck off.
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1.(a)

L(b)

1.(c)

1.(d)

1.(e)

Qus ‘A’ SECTION ‘A’
qﬁA=P i (13} 3
100
@ 4! & wa fru famm gtz fod 42 = 4!

1 0 0

A? = A" (without finding 47). 10
W AURE B={(0, 1,1), (1,0,1), (1, 1,0)} & aN& V,(R) R IRwiva Waaw
THRE : T(a,b,c)= (a+b, a-b, 2c) ¥ T&f4a Agg 1@ HQ |

Find the matrix associated with the linear operator on V3(R) defined by
T(a, b, c)= (a+ b, a- b, 2c) with respect to the ordered basis
B={(,1,1), (1,0, 1), (1, 1, 0)}. “ 10

ﬁﬂT"ITIT%:

A(x)=

1 -1 1
If A=[2 -1 OJ, then show that

f(x+a) f(x+2a) f(x+3a)
fl@)  fQa)  fGa)
fll@ Qo) G

el f Uk arafash-A Saehaid %o § 99T o T 3R T |
lhné—glﬂ?filﬁﬁﬁml

x—0 X
Given :
f(x+a) f(x+2a) f(x+3x)
Ax)=| f(@) fQa) f(Ba)
fll@)  f'Ca) [f'Ga)

where f is a real valued differentiable function and « is a constant.

Find lim @ 10
x—0 X

TR foF e*cosx =1 o forell < 3 & 9 H e*sinx— 1 =0 T &0 & T T
foremm R |

Show that between any two roots of e*cos x =1, there exists at least one root of
e*sinx—1=0. 10

Iq AGT H GHIT T hiroe s s e, @

x=—§=§ ¥ FARR &

a1 fea flvs-as x2+2)%=1,2=0 ¥ |
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2.(a)

2.(b)

2.(c)

3.(a)(i)

3.(a)(ii)

3.(a)(ii1)

3.(b)

Find the equation of the cylinder whose generatdfs are parallel to the line

x=-%=§ and whose guiding curve is x2+2y? =1, z=0. 10

aufzn 5 3 wwae, St f6 §F ax? +by? +cz2 =0 B T TR A Fe T,

2
RN SN S e g Y

b+c c+a a+b
Show that the planes, which cut the cone ‘ax’+by*+cz>=0 in perpendicular

2 2 2

generators, touch the cone * +2X +Z <o 20
b+c c+a a+b

R T R 1 £(x, y) = |2 - )?|, T S, (0,0) T £, (0,0) T R | 37 TiEy
% £,,(0,0) = £,,(0,0) |

Given that f(x, y) = |x2—)?|. Find £, (0, 0) and f,, (0, 0).

Hence show that £, (0, 0) = £, (0, 0). 15
aufsn £ S={(x, 2y, 3x):x, y ARARIE T & RY(R) T T ITEAE R |
S ¥ o IUR 7| Ftwe | § F @ s fifvwg |

Show that S = {(x, 2, 3x) : x, y are real numbers} is a subspace of R3(R). Find two

bases of S. Also find the dimension of S. 15
" o(u,v
AR u=x2+)>% v=x—y* I W x=rcosh, y=rsinf g, a9 82: 6; Fd Fifea |
; d(u,v)
If u=x2+)?, v=x%—)?% where x=rcos, y=rsiné, then find 3.6) 7
x 1
o [ f@)de=x+[tf(@)dt & A f(Q) T AR I Hif |
0 x 3
x 1
If [ f(fydt=x+ [f(t)dt, then find the value of /(). 5
0 x
b
I(x—a)'"(b—x)”dx F feT-Fe F €9 H Ih R |
b
Express _[(x —a)™(b - x)"dx in terms of Beta function. 8

SR B » W T Ao g@-fg 0 A ToRaT & JAn e A 4, B, C Taga
R FEA £ O ¥ WA ABC R @ ¢ d@-ug F fagma W@ i |
A sphere of constant radius r passes through the origin O and cuts the axes at

the points 4, B and C. Find, the locus of the foot of the perpendicular drawn from
O to the plane 4BC. 15
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3.(0)(@)

3.(c)(i1)

4.2)(1)

4.(a)(ii)

4.(b)

4.(c)

fig fife 5 o awafes wafim seE & @ B afeefe @ 3 g
afteafies afew, «ifas € |

Prove that the eigen vectors, corresponding to two distinct eigen values of a real
symmetric matrix, are orthogonal. 8

QT w4 7 B fEh @if, 2 € % g vl B s (4B)= sRa
(BA) | i <ufzq % AB-BA#1, S I, @ 2-%f &1 qows nede |

For two square matrices 4 and B of order 2, show that trace (4B) = trace (BA).
Hence show that 4B - BA #1I,, where I, is an identity matrix of order 2. 7

frafafea srege o1 ufth-wwrla dums &1 & wweme $ife w ade sed
Fife dt w0 hifsro |

1 3 2 4 1

410 0 2.2 .0
12 6 2 6 2

39 1 10 6 ]
Reduce the following matrix to a row-reduced echelon form and hence also, find
its rank :

1 3 274 1
4=|0 0 2 2 0

f2he 2 6 2

3 9 1 10 6 10
aﬁwm@lﬂwa{%A=(? 6") & sfvaafs AW qu wa sfireefes
afest A s Hifme |
Find the eigen values and the corresponding eigen vectors of the matrix
A= (? B‘) , over the complex-number field. 10
qufsy & Vegise : 1% + )23 = 0% W W S %ﬂ:az 4|
Show that the entire area of the Astroid : x> + y3 = a3 is gfmz. 15
st

x+1 »+3 245

3 5 v,
T=¢. P=~q g=0
1 3 3

Pl e HA AT qHAA F FHERT T AR | & e F vl fig @
#t Fra Sifrg |
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5.(a)

5.(b)

5.(c)

5.(d)

Find equation of the plane containing the lines

X+l y+3 243

3 5 7
x—-2 y-4& z-6
e ¥y 8
Also find the point of intersection of the given lines. 15

9us ‘B’ SECTION ‘B’
e GHI :
2

a’y
dx?

H A RN |
Solve the differential equation :

d*y 2 3x

E-&-Zy:xe + e*cos2x 10

araTE TR fafyr & ST wRa gu IR W wwe

2
j_%+4y = e **sin2x; y(0)=y'(0)=0
X

N ' Hifvg |

Solve the initial value problem :

dzy ~2X .2 1
d?+4y=e sin2x; y(0)=»'(0)=0

using Laplace transform method. 10

R B LM A MN fag MR a1 & 38 ¥R 5t € 6 (LM)2 + (MN)? = (LN)?
T F WA ¥ Q@ wraEed § R fag L w & € | wen e weem s
& 9l Taie dETE, AR o € | 98 LM & FEER Ry F g 9 S @ Ll 6@
TS '] A T HIY |

Two rods LM and MN are joined rigidly at the point M such that
(LM)?*+ (MN)? = (LN)? and they are hanged freely in equilibrium from a fixed
point L. Let @ be the weight per unit length of both the rods which are uniform.
Determine the angle, which the rod LM makes with the vertical direction, in terms
of lengths of the rods. 10

Ife & wg, S g & uRka: g @en # aRsmr o)ar R, s ot wer § Ak
e wman @, @ 9% W, Sed 9w g § ik wmom, @@ S | ms e & e
F Tg & IRYAV radee ¥ FaTE W wa A |

+2y = x?e>* + €*cos2x
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5.(e)

6.(a)

6.(b)

If a planet, which revolves around the Sun in a circular orbit, is suddenly stopped
in its orbit, then find the time in which it would fall into the Sun. Also, find the ratio
of its falling time to the period of revolution of the planet. 10

e f& V2| v

~ |y

=2 S P =i 4y)zh ¥
r

\

Show that V2|V 3

~ |~

=-g—,where r—x:+yf+z£. 10
P

w 9 3K, Frew o o wm ad R, @ ferget & Sftogf ) W
T, Ty, Ty A HEAd & o9 & fagalt 4, B, C R 7@/ &, o = =& afs &
T AAFT HT, T 3R B qF TR I F € | 7 76 28 & 4B 71 BC writ
& WR T 0, 791 0, € | Rg fifg ‘

3T
i) T,, T, a1 T, &l &cH& A = ——2
O T I ° 14+ 2cospf
Y A
(i1) L0,

A heavy string, which is not of uniform density, is hung up from two points. Let
Ty, T,, T; be the tensions at the intermediate points 4, B, C of the catenary
respectively where its inclinations to the horizontal are in arithmetic progression
with common difference B. Let @, and @, be the weights of the parts AB and BC

of the string respectively. Prove that

(i) Harmonic mean of T}, T, and T3 = WP
1+2cosp
. L _ o
(i1) L~ 20

et smied (W) =Ront @A quia gY wHiER

d2 dy
+ (tan x - 3005x) +2ycos x = cos*x

aﬁ@m%%ﬂﬁﬁql

Solve the equation :

2
d—2+(tan.x 3cosx)d—+2ycoszx = cos’x
dx dx

completely by demonstrating all the steps involved. 15
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6.(c)

7.(a)

7.(b)

7.(c)

8.(a)(i)

[F.a7 @ wm faferg,
& —yl + .x_}

St C, xy-wHae ¥ Uw @fows §9d 9% & a1 F = — 2

x+y

Evaluate jll_”"-d?, where C is an arbitrary closed curve in the xy-plane and
C

—y: o h xj

F= 15

2 +y?
TR HENE ¥ 2 +22=9 TN x=2 TR UWReg 4 R F = 2x2yf — y2] + 4xz%k
¥ fog e swERw W &t gafya fifsg |

Verify Gauss divergence theorem for F = 2x2yi — y*] + 4xz%k taken over the
region in the first octant bounded by y* +z2=9 and x=2. 20

Fah FHIH

lo d—+ dy
J’ )= de o

F wlt wE T w9 A |
Find all possible solutions of the differential equation :

2
dy . [dy
210 —+ 1
¥ logy =3 [dxj 3

T WK T g s e 3 ¥ s RR fag & dm R 9w (2gh I
fon ¥ s o e @1 AR 2 >h>a 8, A g g e s firg 3
1(a+2h) 3T TE R w0 f Fha qfd Tw A 9w ¥ | 7€ it fag Hifvrg

Sa T g wA fig ¥ IR W s g @9 -M@+2h)” 4
27a°

A heavy particle hangs by an inextensible string of length a from a fixed point

: . " : . Sa
and is then projected horizontally with a velocity /2 gh. If X >h>a, then prove
that the circular motion ceases when the particle has reached the height %(a + 2h)

from the point of projection. Also, prove that the greatest height ever reached by
(4a — h)(a + 2h)? 5

the particle above the point of projection is >
27a

AN wiwE T
2 2
a2x+;t+b2y+/1=1; a>b>0 3R T T A T& WA ©,
F daanig G99 W fifg | gufzy fe fear o aw-ga werifas R )
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8.(a)(ii)

8.(b)

8.(c)

Find the orthogonal trajectories of the family of confocal conics ®
2 2

x y . :
+ =1; a>b> 0 are constants and A is a parameter. :

a2+iA b +A L

Show that the given family of curves is self orthogonal. 10

2
amaﬁw:xzj—f_,’-zx(1+x)§z+2(1+x)y=omwwmﬁﬁql
X X

2

Hq: A GHIER ; xz%—Zx(l+x)%Z+2(l+x)y=x3 H wEe R
X X

faftr grr &a iforo |

Find the general solution of the differential equation :

2
xzd—f-zx(1+x)d—y+2(1+x)y = 0.
dx dx .

\ d d
Hence, solve the differential equation: x* d_;, - 2x(1+ x) d—y +2(1+x)y = x°
x x

by the method of variation of parameters. 10

THAH m H T 1, A vEew fag ¥ I 4 F A @R fewn & A 9w
M arelt fean # wEww fag § A 9 AR wwad § vl fer s @,
et T qa1 97 F quig Aiforg | af Fot @ I fog @ S AR wWad 9w
4\[g & wra vafia fear sman @, @ S vt % ol & fagma @ oft fifa

£ |

Describe the motion and path of a particle of mass m which is projected in a vertical
plane through a point of projection with velocity « in a direction making an angle
6 with the horizontal direction. Further, if particles are projected from that point in

- the same vertical plane with velocity 4+/g, then determine the locus of vertices of

their paths. 15
W T ST RS EQJ'J‘(VxF?')-n‘dS F1 7 farfm, et ®
S
F=(2+y—4) +3xy] + (2xy+22)k T1 S, WaAedSt z=4— (x> +y*) &
Xxy-Tde | IR H YS B | et A, S W Thh afeqdl Ao afewr ® |
Using Stokes’ theorem, evaluate _” (V x“P-")-ﬁdS,
s

where F = (x2 + y—4)i +3xy] + (2xy +2z%)k and S is the surface of the paraboloid
z=4-(x*+ yz) above the xy-plane. Here, 7 is the unit outward normal vector
on S. 15
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