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QUESTION PAPER SPECIFIC INSTRUCTIONS 

Please read each of the following instructions carefully bef on: attempting questions. 

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

Candidate has to attempt FIVE questions in all. 

Question No. 1 and 5 are compulsory and out of the remaining, THREE are to be attempted 
choosing at least ONE from each section. 

The number of marks carried by a question/part is indic~ted 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 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 meaning. 

Attempts of questions shall be counted in chronological 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 answer book must be clearly struck off. 
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1. ~~-.n:~~~: 

1.(a) ~ tffui ~ CfiT ~«if! I('! ~ ~' ~ 

A=[~ ~1 ~ l 
3 2 -d 

CJ)TgfdJIJi ~~ ! ~~tfiiltj){Uj)'~~~~~ 
x+3y+z=10 
2x - y+7z=21 
3x + 2y - z = 4 10 

1.(b) ~~GlT~A~~~A* l~~fci13J~AA* ~A*A ~~ 
1IT-141fdfc!Cf1~ I aM~~fci1~(AA*)= ~(A*A) I 10 

1.(c) JO[~iCfi••p=fil~ f~(2x sin-}- cos-})dx 1 10 

1.(d) "Q;CFi ~ ~ CfiT ~F-flcfl'(OI ~ cfilMQ) ~ ~ (0, 1, 1) ~ (2, 0, - 1) if~ 4J'4Rdl ~ 

3TR~~<-1 . 1, - 2), (3,-2,4)cit~cm;ITm~wffiR~ 1 ~~mooam: 

WRA" ~ ~ cfiT ~ ~ihrr¥ cfi1 Ni Q) I Io 

1.(e) ~ ~ S ~ O!:l"IB ~ arnH-~ ~mu~~ (0, 1, 0), (3, -5, 2) ~I ~ ~ 
<asfiCfi<OI Cfi1" ~ ~' NHFfll ~ S Cf.T ~ 5x - 2y + 4z + 7 = 0 ~ fWt 9 fdaj~ 

~ffi¥~~if ~I 10 

2.(a)(i) ~ fci1 Pn 3ffCTCfihT n ~ ~ ~ ~ C4 ltflfctCh ~ cf.1-~T ~ <i1" ~ ~ ~ 
3fR fcf. T: Pi-~ P3 Pl~RiR<lct IDU~ l?;Cfl~ €'qiazo1 ~: 

T(p(x)) = f:p (t)dt, p (x) E P2 

P2 a.il\ P3 ~ Sfi+f~T: {I, x, x2} 3fR {1, x, 1 + x 2, 1 + x3} 3fTmU ~~if TCf.T ~­

~~I~~~ rcfil~~~m+n¥~1 10 

2.(a)(ii) ~ fcfl V "Q"q) n-~ ~T ~ ~ ~ T: V -7 V ~ ~&iJiOftli ~ ffCfi1(Cfi ~ I 

~ /3={X1, Xz, ... , Xn} arrtTKm VCfiT, m~~~ /3'= {7X1, TX2 , ... , TXn} m 
V CfiT 3TTUR ~ I 8 

2.(b)(i) ~ fcfi- A = r: ~2 ~ l ~ w(>' !) ~'l>T 'l"'fli\'f~ ! <ITT- A1• A., A, ffifcrcr~ 
I (J) (1)2 J . 

~A2~~11FITCJ)T, m~~fci1!.A.il+IA.2l+IA.3I ~ 9. 8 

a-brl-m-nbua 2 



I · 

I 

2.(b )(ii) 

2.(c)(i) 

2.(c)(ii) 

3.(a) 

3.(b) 

Pt~Rt R.Cla ~ ~ cITTR: <:fiT +rf¥ <ii Ni~ : 

1 2 3 4 5 

2 3 5 8 12 

A= 3 5 8 12 17 

5 8 12 17 23 

8 12 17 23 30 8 

~fcfl A~ ~tfifa') ~~, fui<t~~3TWRifR il1, il 2, •.. , iln ~I~ 
X1, X2 , . .. , Xn Wrcr 3lWl'=r~T~ at,~~~ nxn ~ C, ~ kcri~ 

~T Xk Cflf m, 611ciiii0 n<:t mar~ I 8 
~~ fcfl c3 ~ ~T X1 = (1, l+i, i), X2 = (i, -i, 1- i) ~ X3 = (0, 1-2i, 2- z) 

qtttJfciCfl ~ ~ ~ ~ tR.<1Cfia: ~ ~, ~ ~ mrm ~ ~ 1R ~R.ctCfld: 

~~I 8 

x2 y2 ~ 
~ ~ ~ ~ O!fCl~R Cfi\ 00 y = 10 - 2x affi: Gl'Cf~'d - +-= 1 qi ~ 

4 9 
~~~ciilM~I 20 

fry (0, 0) 6ffi:fyx (0, 0) ~ ~ ~ qf'(Cfl(1'1 ~ 

{ 

.xy3 

!( ) -
2

, (x, y)=F(O, 0) 
x, Y - x+y 

0 , (x, y)=(O, 0). 

f xy am /yx ~ (0, 0) ~ Pl<lcRdl ~ ~ ~ I 15 

3.(c) JJ xy dA Cflf +i~iCfl'1 ~' ~ D,@ y = x - 1 ~ ~<:listll.'11 y2 = 2x + 6 $ IDU 
D 

4f.<G14 ror ~ I 15 

4.(a) ~~fcfl~2(x2 + y2 +z2) = 3r2~fcfim-m~~~x2 + y2 +z2 = r20Cficflrf 

~if~~fuITTi;~\ilT~~ I 15 

4.(b) ~~iwCf!fami11~~41 Cf'Sfi~~if~x2 + y2 + 2ax+ 2by = o,z = o~aITT:~~IBR 
~ (0, 0, c) ~~~~~I~~ y = 0 ~IDU ~~Cflf 4~~ ~alllfdlCflR 
~1~q<:Gfl(11 m, m tnfur~ ~~flt Pt~RtRcia @R ~ 1Rmm : 

x2 + y2 + z2 + 2ax + 2by = 0 

2ax+2by+cz=0. 15 

4.(c) ~ qf<qfil ;;i~"<~<: ~ ~ Gl- ;;i~"<c<a ~ ~ ~, am: ~ ~ P ~ p' if 
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5. 

5.(a) 

5.(b) 

5.(c) 

5.(d) 

5.(e) 

. ' ' ~~ 

~ g~t=ff ctil ~ ~ : 

y~llWR~xCl1T, ~mfctl~~ dy PP·~Rl R<la ~~~ 
dx 

cos(x + y) + sin(x + y) I x 3fK y ~ ~ ~u ~ ~' ~ M- 3F=!Cfl(1'Jl /~ 
B'~~ I 10 

ri = a sin ne~ filU ~ C@)-~ ~ ('j~Cf)lOnll ~ q)f *isi'lCh(OI 9T8" ~I 

(r, 8)~~~~Ticn~ I 10 

~m~oo OPQif"fR(1'~rrIB(S.H.M.)CfK~~ I~~ p3ffi Q'l"{~~ 

~~' ~O~~~T:x 3ffiy~3ffi~ P~Q~~+t"m-~~~v~ I 
~~~Cfil~~~ I 10 

~~~Cl1T3fTCTR~if4~~~if3~~l~~~q:;pf 
cga,-~ 8 kg CfiT ~ ~ 20 kg ~ ~ "Cf1l-~ ~ aW ~ CJ1l- lffe'~ ~ ~ ~ I 
~ ~ ~ ~ ~ tr!fur ~ ~ ch\PIQ) I 10 

~~ fcfl C@l 

-7 A ( 1 + t) A ( 1 - t
2 J A ~ O~ ~ x(t)=ti + -t- j+ -t- k ~ ~ ~ 1~C1 'I: I 10 

6.(a) ~ tt+ilCfl(OI q,1-~ ~ 
(5.x3 + 12x2 + 6y2)dx + 6xydy = 0. 10 

6.(b) ~ fcl:<HOI fcrfu filU ~ tt+ilCfl(OI 

d2 --? + a2y =sec ax~~ chlMl!; I 
dx 

6.( C) tt+ilCfi(OI 

d 2 d 
x 2 -t + x_x. + y = lnx sin(lnx) CfiT fll+tlf'l4 ~~~I 

dx dx 

6.(d) ~~rm 

t = O 'l"{ x = 0 ~ dx = O ~ are:fr.:r ~ t1s:i'lCfl<:vt 
dt 

10 

15 

{ D 2 + n 2 )x =a sin(nt +a), D 2 = !: Cfl1-~ ~ fcrfu CfiT ~t<ls:i1&1 ~ ~ ~ 
~, ~ a, n 3fK a Hllaic::fl ~ I 15 

7.(a) 2·5 kg a~llH CB~ChUT 0·9 m ~~~~RR~~~%, Mt!Cfil ~fi:RT 
~WR:~~ m~ '¥.f ~ ~ I q;ur cil" ~ 8 m~. ~ ~ ~: g~ fcfim \JfTdT ~ I 
\1fGf ~ (i) ~' (ii) ~U( ~ ~ ~ ~' ~ Cf)Uf ~ ~ ~ <ffiT if <FITcf Cfl1-~ 
~I W 
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7.(b) ~ Q)Chfl'"IH ~ f~ ~ ~ 45° ~ ciTur {f{ 00 ~I~~ mu~ 3itcITCR: 

~~~~~~fuu~~~~ I ~µafRµ'~T: ~~~~GfT:q­
am W<iT 3fR: ~ ~ ~ ~ 'Cftfur ~ ~ ~:, en-~~~ RR cfil ~ cfu d{qi 

KClflCfil~ ~ fuc; ~<rcfi <'lf"idJi ~ *1 ~ ~ I 15 

7.(c) ~ ~ ~ ~ AB, BC, CD, DE, EF afK FA,~~~ CfiT ~ W ~' ~ 

rnu~~~~~~~~fcfi~~GM"llm~ I~~ ~W:rffi #~ 
~ ~ ~AB ~DE ~ lim ~ ~ ~ ~ ¥. ~ I mft" if CFfTCf ~ cf})P!Q) I 

15 

8.(a) V 2 (rn) CfiT qRCfi&FI cN MQ\ 3fR: r ~ n ~~if \31fCfil ~ ~ ~ I r ~ ~ fctim 
~ (x, y , z) cfu~~' n ~ RllctiCfl ~am: V2 ~ ~Cfll{Cfl ~I 10 

8.(b) ~T if ~ crsn RkiHR.cta ~T WnCfl'(OI ~ G:RT ~ ~ 1=t2i+2tj- t 3k 
~ t = + 1 ~ t = - 1 ~ ~ crsn ~ roft@raIT $ Gft:q- cilvr CfiT frraRur ch'\ Ml..!. 1 1 o 

8.(c) ~ ~ 6jqfj{OI ~ CfiT ~~'11(1 CflB ~' ~-fl'41Cfl<1 
l 

ff ( a2 x 2 + b2 y2 + c2z2 f 2 dS CfiT :i;ti.>ll iCfl'1 ch'\ Ml!), ~ s <n*a=a\il ax2 + by2 + cz2 = 1 

CfiT~~ I a, b 3ftt c ~ tl"ik'iCfl RllctiCfl ~I 15 

8.(d) 00 fl'"llCfl&I Ic(- y3dx+ x3dy- z3dz) CfiT 'fi.>lliCfl'1 ~ ~ ~ ~ CfiT ~ Olfct~R 

~' ~ C ~ mf&t.sz x2 + y2 = 1 ~ w:ra<1 x + y + z = 1 CfiT sifo:aj~'1 I 15 

SECTION 'A' 
1. Answer all the questions : 

1.(a) Find the inverse of the matrix: 

[
1 3 1] 

A= 2 -1 7 

3 2 -1 

by using elementary row operations. Hence solve the system of linear equations 

x+3y+z= 10 
2x-y+1z = 21 
3x+2y-z= 4 10 

l.(b) Let A be a square matrix and A* be its adjoint, show that the eigenvalues of 

1.(c) 

matrices AA* and A* A are real. Further show that trace (AA*) = trace (A* A). 
10 

Evaluate J~ ( 2x sin-} - cos}) dx. 10 
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1.( d) Find the equation of the plane which passes through the points (0, 1, 1) and 
(2, 0, - 1), and is parallel to the line joining the points (- 1, 1, - 2), (3, - 2, 4). 
Find also the distance between the line and the plane. 10 

1.(e) A sphere S has points (0, I , 0), (3, - 5, 2) at opposite ends of a diameter. Find 
the equation of the sphere having the intersection of the sphere S with the plane 
5x - 2y + 4z + 7 = 0 as a great circle. 10 

2.(a)(i) Let Pn denote the vector space of all real polynomials of degree atmost n and 
T : P 2 ~ P 3 be a linear transformation given by 

T(p(x)) = ( p (t)dt, 
0 

p (x)E P 2. 

Find the matrix of T with respect to the bases { 1, x, x2 } and { 1, x, 1 + x2, 1 + x3} 

of P2 and P3 respectively. Also, find the null space of T. 10 

2.(a)(ii) Let V be an n-dimensional vector space and T: V ~ V be an invertible linear 

operator. If fJ = {X1, X2 , ••• , Xn} is a basis ofV, showthat{J' = {TX1, TX2 , ••• , TXn} 

is also a basis of V. 8 

2.(b)(i) Let A = [~ ~2 ! ] where ol(I' I) is a cube root of unity. If .<1, .<2, .<3 denote 

1 m m2 

the eigenvalues of A2, show that IA.1I+IA.21 + IA.3 I ~ 9. 8 

2.(b)(ii) Find the rank of the matrix 

I 2 3 4 5 

2 3 5 8 12 

A= 3 5 8 12 17 

5 8 12 17 23 
8 12 17 23 30 8 

2.(c)(i) Let A be a Hermetian matrix having all distinct eigenvalues Ai. A- 2, . .. , An. If 

X1, X2, ••. , Xn are corresponding eigenvectors then show that the n x n matrix C 
whose kth column consists of the vector Xk is non singular. 8 

2.(c)(ii) Show that the vectors X1 = (1 , 1 +i, i), X2 = (i. - i. 1- i) and X3 = (0. 1-2i. 2- i) in C3 

are linearly independent over the field of real numbers but are linearly dependent 
over the field of complex numbers. 8 

3.(a) Using Lagrange's multiplier method, find the shortest distance between the line 

x2 y2 
y = 10 - 2x and the ellipse - + - = 1. 20 

4 9 
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3.(b) Compute fxy (0, 0) and fyx (0, 0) for the function 

{ 

.xy3 

!( )-
2

, (x, y);t {O, 0) 
x, y - x + y 

0, (x,y)=(O,O). 

Also, discuss the continuity of fxy and /yx at (0, 0). 15 

3.( c) Evaluate ff xy dA, where D is the region bounded by the line y = x - 1 and the 

4.(a) 

4.(b) 

4.(c) 

D 

parabola y2 = 2x + 6. 15 

Show that three mutually perpendicular tangent lines can be drawn to the sphere 
x2 + y2 + z2 = r2 from any point on the sphere 2(x2 + y2 + z2) = 3r2. 15 
A cone has for its guiding curve the circle x2 + y2 + 2ax + 2by = 0, z = 0 and 
passes through a fixed point (0, 0, c ). If the section of the cone by the plane y = 0 
is a rectangular hyperbola, prove that the vertex lies on the fixed circle 

xz + y2 + z2 + 2ax + 2by = 0 
2ax + 2by + cz = 0. 15 

A variable generator meets two generators of the system through the extremities 
B and B

1 

of the minor axis of the principal elliptic section of the hyperboloid 

x2 y2 I I I 

2 + 2 - z2c2 = 1 in P and P. Prove that BP· BP = a2 + c2. 
a b 

SECTION 'B' 

20 

5. Answer all the questions : 

5.(a) y is a function of x, such that the differential coefficient : is equal to 

cos(x + y) + sin(x + y). Find out a relation between x and y, which is free from any 
derivative/ differential. 10 

5.(b) Obtain the equation of the orthogonal trajectory of the family of curves 
represented by rn = a sin ne, (r, 8) being the plane polar coordinates. 10 

5.(c) A body is performing S.H.M. in a straight line OPQ. Its velocity is zero at points 
P 3.i."ld Q whose distances from 0 are x and y respectively and its velocity is vat 
the mid-point between P and Q. Find the time of one complete oscillation. 10 

5.( d) The base of an inclined plane is 4 metres in length and the height is 3 metres. 
A force of 8 kg acting parallel to the plane will just prevent a weight of 20 kg 
from sliding down. Find the coefficient of friction· between the plane and the 
weight. 10 

5.( e) Show that the curve 

~ A (I + t) A ( 1 -t
2 J A x(t)=ti + -

1
- j + t k lies in a plane. 10 
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6.(a) Solve the differential equation 
(5x3 + 12x2 + 6y2)dx + 6xydy = 0. 

6.(b) Using the method of variation of parameters, solve the differential equation 

6.(c) 

d2 
--{ + a2y = sec ax. 
dx 

Find the general solution of the equation 
2 

x2 d ; + x dy + y = lnx sin(lnx). 
dx dx 

6.( d) By using Laplace transform method, solve the differential equation 

( D 2 + n2 )x =a sin(nt +a), D2 = :i: subject to the initial conditions 

x = 0 and : = 0, at t = 0, in which a, n and a are constants. 

10 

10 

15 

15 

7.(a) A particle of mass 2·5 kg hangs at the end of a string, 0·9 m long, the other end 
of which is attached to a fixed point. The particle is projected horizontally with 
a velocity 8 m/sec. Find the velocity of the particle and tension in the string when 
the string is (i) horizontal (ii) vertically upward. 20 

7.(b) A uniform ladder rests at an angle of 45° with the horizontal with its upper 
extremity against a rough vertical wall and its lower extremity on the ground. If 
µ and µ' are the coefficients of limiting friction between the ladder and the 
ground and wall respectively, then find the minimum horizontal force required to 
move the lower end of the ladder towards the wall. 15 

7.(c) Six equal rods AB, BC, CD, DE, EF and FA are each of weight Wand are freely 
jointed at their extremities so as to form a hexagon; the rod AB is fixed in a 
horizontal position and the middle points of AB and DE are joined by a string. 
Find the tension in the string. 15 

8.(a) Calculate V 2 (rn) and find its expression in terms of rand n, r being the distance 

of any point (x, y, z) from the origin, n being a constant and V2 being the Laplace 
operator. 10 

8.(b) A curve in space is defined by the vector equation 1 = t 2i + 2t J - t 3 k. Determine 
the angle between the tangents to this curve at the points t = + 1 and t == -1. 10 

8.(c) By using Divergence Theorem of Gauss, evaluate the surface integral 
l 

ff ( a 2 x2 + b2 y2 + c2 z2 f 2 dS, where S is the surface of th(f ellipsoid 

fill+ by2 + cz2 = 1, a, b and c being all positive constants. 15 

8.(d) Use Stokes' theorem to evaluate the line integral Jc(-y3dx+ x 3dy- z3dz), where 

C is the intersection of the cylinder x2 + y2 = 1 and the plane x + y + z = 1. 15 
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