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MATHEMATICS (PAPER-])

Maximum Mark;: ZS(H

Time:Allowed : Thre} Hours

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 att
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

empted

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.
all be counted in sequential order. Unless struck off, attempt of a

Attempts of questions sh
page or portion of the page left blank

question shall be counted even if attempted partly. Any
in the Question-cum-Answer Booklet must be clearly struck off.
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WYUes—A / SECTION—A

@ A 9=V # asht nxn%ﬂﬁ%ﬁ%ﬁ:ﬁ%lﬁ@mﬁ;w V, R W & Gfex gnfy
?1 D - 2 x 2 ¥ =t % seEw dRm)

Consider the set Vof all n xn real magic squares. Show that Vis a vector space

over R. Give examples of two distinct 2 x2 magic squares. 10

= |
(b)) AWM My(R) wft 2x2 IR AR H ogew wafE ¥ WA B=[_14 4]. i

T: My(R) — M, (R) T Was I@W B, S T(A) = BA 511 9Reifia ¥ TH ik @) =
Yl (i) wra Fife) g A I iRt S 3 oregg i iRt e R 7

) 1 -1
Let M,(R) be the vector space of all 2x2 real matrices. Let B=[_4 4].

Suppose T: M,(R) - M,(R) is a linear transformation defined by T(A) = BA. Find
the rank and nullity of T. Find a matrix A which maps to the null matrix. 10

2 ¥
(c) lim (tan x)'@® 2% 5 9 fefig) —)
x>
Y

Evaluate lim (tan x)t®?2*,

x—)-"{ 10

(d) T% 2x+3)y=(x-1)2 F wft et Frafm)
Find all the asymptotes of the curve (2x+3)y=(x—1)2. 10

(e) dgw 2x? +6y%+32z2=27 F Wi T T whEW fFERE, W @
x—y—z=0=x—y+2z—9’@l'€l’=¥ﬂw%l ,
Find the equations of the tangent plane to the ellipsoid 2x? +6y2 +322% =27
which passes through the line x-y-z=0 =x-y+2z-9. 10
2w /lj +L ’q
227

@) f;tan'l(l—%)dxaﬂﬂﬂﬁﬂﬁml

Evaluate J; tan'l(l —l) dx.

X 15
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) X STETR A R SR R, a6 A = 12w, et e e wRm A
() & R 5 A w3

(i) T AR 7 A @it
(iii) ﬁ@m%wAmm(n-m%l

(iv) SR Azya W,Wﬁ?u= 2

WIN WIN |-

Define an nxXn matri . T . .
atrix as A=J-2y.u , where u is a unit column vector..

() Examine if A is symmetric.

(i) Examine if A is orthogonal.

(i) Show that trace (A)=n-2,

(iv) Find A3X3’ When u=

(A SIA S AT

20

(c) @@%ﬁﬁwmﬁmﬁm,ﬁmﬁmiaﬁ,i@f—l=§%m%wﬁw

Arieais 9% x2 +y2 =4, z=2%1
Find the equation of the cylinder whose generators are parallel to the line

X =Y =2 and whose guiding curve is x2 +y? =4, z=2.

1 -2 3 15

3. (@) T % W fomm Hifg
flo = j:(tz -5t +4)(t2 -5t +6)dt

(i) e f(x) % shifoe fag Ferfere
(i) 3 fig Framfr, Sl f(x) 1 T = g
(i) X fig PrepfeTe, STl £ (x) 1 T sAftrehad g
(iv) S f(x)¥F [0, 57 fra I ¥, Fifera
Consider the function f(x)= j;‘(ﬂ —5t+4)(t2 -5t +6)dt.
(i) Find the critical points of the function f(x). 1+, 3/\1
(ti) Find the points at which local minimum occurs. o2, 3/]
(iii) Find the points at which local maximum occurs. 1,3

(iv) Find the number of zeros of the function f(x) in [0, 5. — g 20
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(b) N F R e v wwin 7 7R o B e ¥, S F @ e
®:

T(x), xg, x3)=(x; + Xy +3x3, 2% —Xp, —3% +X3 =X3)

a b, cRFN I EM (g b, o, Ty @l § &7 T Y@ P

. 3 3
Let Fbe a subfield of complex numbers and T a function from F° — F* defined
What are the

by T(x, Xp, X3)=(x; +xp +3x3, 2x; — Xy, —3X + X5 = X3). -
conditions on @, b, ¢ such that (g, b, ¢) be in the null space of T? Find the s

nullity of T.i a+C=0, b+2Xc =0

© sReua@mX_-Y_2
TF 8, T 3 Q) SHF! % gt i)

If the straight line %:g:% represents one of a set of three mutually

perpendicular generators of the cone 5yz—8zx-3xy=0, then find the

equations of the other two generators. 15
N 53 = -2 ) _& = .—y— = 3_'
-9
4. (@) =M
1 0 2 -11 2 2
A=(2 -1 3| R B=| -4 0 1
4 1 8 6 -1 -1
(i) AB 3@ $ifsT)
(i) | (A) T GRRF (B) 1@ FiRT|
(it) =1 W wolteroll & Frpm o1 g Perfer
x+2z=3, 2x-y+3z=3, 4x+y+8z=14
Let
1 0 2 -11 2 "2
A=|2 -1 3| and B=| -4 0 1
4 1 8 6 -1 -1
() Find AB.
(i) Find det(A) and det(B).
(i) Solve the following system of linear equations : '/ 2‘/ ’
15

X+2z=3, 2x-y+3z=3, 4x+y+8z=14
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Wﬁ 2 2
@) AT %—y‘=2z%ﬁﬁ$mﬁ%mﬁgwﬁ@qﬁmﬁm|

(c)

(@

P

(c)

(@)

a b2
Find the 1 . .
ocus of the point of Intersection of the perpendicular generators of

; 2 2
the hyperbolic paraboloid X _ ¥~ _ 2z, 1o

a? p2
e SHuiia T iy e
B U = x2 412 4 52
2x+3y+52 = 30 Wd 10 Wi & U=x"+y* +2? FH W AW @ g,

2x+3 +5z= B
Y+>2=30, by using Lagrange’s method of undetermined multiplier. 20
=32 use
19 4=

WUs—B / SECTION—B
= st wfieor 9 e iRt
xcos(%)(y dx+xdy) = ysin(i—)(x dy-ydx)

Solve the following differential equation :

xcos(%)(ydx+xdy) =ysin(£)(xdy—ydx) 10
X

-, S g (0, 2) W (0, —2) A A, 1 ARV TS I Hi)
Find the orthogonal trajectories of the family of circles passing through the
points (0, 2) and (0, -2). 10
a, b, ¢ Fra i % Ry afew o |

V =(-4x-3y+a2)i +(bx+3y+52) j+@x+cy +37k

it 37 A= V 1 31fewt Ber ¢ h Tavran % w9 7 =eh HINY) ¢ H Jra iR

For what value of a, b, c is the vector field
7=(—4x—3y+az)f+(bx+3y+52)3'+(4x+cy+32)l§

irrotational? Hence, express V as the gradient of a scalar function ¢.
10

Determine ¢.
TF THGHF T3, S ST o § 3, o Th RR W WO ¥ @ 96 R EHd § g R
TR T MY TH AR T, Rl TF B8 % W N1 R, T FATR A Th W i

3| waTse f5 Seatr @ fra o W o Ram Fof)

A uniform rod, in vertical position, can turn freely about one of its ends and is
a horizontal force acting at the other end of

ide from the vertical by -
pulied Bice 5o ht. At what inclination to the vertical will the

et TR

the rod and equal to half its weig 0
rod rest?
[P.T.O.
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2, A, BII CW % g §| 3g
TH Tohl ¢ B8 ABC A o o1, RH & & 1 F99H m T,
“ asﬁﬁgAchiﬂ%wfe‘mﬁgm@aaP%mmmmmﬁqaw

3 1 P? az—ab+b2% &l AB =a a9 BC=b.
Fo gt mﬁ—emmi m a? +ab+b?

A light rigid rod ABC has three particles each of mass.m attacl'.led t? itatA, B

and C. The rod is struck by a blow P at right angles to it at a point distant from
L .1 P2 a? —ab+b? wh

A equal to BC. Prove that the kinetic energy set up 1s 2 m m, ere

AB=a and BC=b. 10

6. (g)/wroe T fafy w1 v w5k, e e gt & g P, aR y= e, w@ wem

(CHFTHTAR :
y” +(l —cotx)y’ —ycotx = sin? x

Using the method of variation of parameters, solve the differential equation
y”+(1—cotx)y’—-ycotx=sin2 x, if y=e™* is one solution of CF. 2
/ﬂﬂ” o 7 wfew wem A, Sl 4 = (3x2 +6y)i —14yz j +20xz2 k, % T jc A - dF F1 4R

feriferg, st ¢ g (0, 0, 0) & (1, 1, 1) 7 it weli A FRRE R

) x=t y=t2, z=1¢3 (/ 15/3/ l3/3

(i) ¥ @I (0, 0, 0) # (1, 0, 0) T S |, T (1, 1, 0) 7 o B (1, 1, 1) 9%

(i) W@ (0, 0,0) A (1, 1, 1) T SIS |

0 w+ft eferdi F afeom o §7 R0 < =men St

For the vector function A, where A =(3x2 +6y)i -14yz j +20x22 k, calculate

jc A-dF from (0, 0, 0) to (1, 1, 1) along the following paths :

) x=t y=t2 z=1¢3

(i) Straight lines joining (0, O, 0) to (1,0,0), then to (1,1, 0) and then
to (1, 1, 1)

(iij) Straight line joining (0,0, 0) to (1,1, 1)

Is the result same in all the cases? Explain the reason.

15

(c) qawa'gADamt«ianzicmﬁmm%,aaﬁaw:m:cuaeww%égaaﬁ
maﬁ@prkg,ﬁgAémmm@wqu,ﬁgDﬂmmla’zm
X 9d1RTY|
A beam AD rests on two supports B and C, where AB = BC = CD. 1t is found
that the beam will tilt when a weight of pkgis hung from A or when a weight of

q kg is hung from D. Find the weight of the beam. 15
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IS I, Tt w2 F =yl +yz o+ xok o www SR B
-x%, 0<x<1, 2<y<2w fewm R, wo S sohyd sffm 2

§’ theorem for the vector field F = xyf +yz}' +xzk on the
surface S which is the

. part of the cylinder z =1 — x2 f <x<1l -2<y<2 Si
oriented upwards, Y. x“for0<x<1,-2<y<2; Sis

20
(b) ;T?%TH TR W00 06 JRfE T HAE 1y +21y" +2y = 2; y(0) =1 T y/(0) B
, Ba%qlwmmmmwﬁaha%?
Using Laplace transform, solve the initial value problem ty” +2ty’ +2y =2;
Y0) =1 and y"(0) is arbitrary. Does this problem have a unique solution? 10

© o TR THEAA 9 S, S wHE W) WH B, T 9 % w9 % < g ¥
HH A 3 gen R W W T 19 o1t & 1 A b # 1 H sTeeR T e o,
ﬁ%ﬁaﬁﬁ%a@%mé,mﬁmﬁmw%lmwﬁﬁwmml

(i) TH H 37 Vﬁwiﬁmw%%ﬁmwmﬁ Tk R & g Q H07 F TR
wﬁmﬁ—%@wm{ﬁpélﬁ@mﬁ:mﬁﬁh%ﬁaéw@x%,aﬁ
V23 =/u2 +p2v? . 8T | T 3= B

() A square framework formed of uniform heavy rods of equal weight W
Jjointed together, is hung up by one corner. A weight Wis suspended from

each of the three lower corners, and the shape of the square is preserved

by a light rod along the horizontal diagonal. Find the thrust of the light
rod. 10

(i) A particle starts at a great distance with velocity V. Let p be the length of
the perpendicular from the centre of a star on the tangent to the initial
path of the particle. Show that the least distance of the particle from the

centre of the star is A, where V2\ = \/uz + p2v? —u. Here n is a constant. 10

8. (@ (i) T e g g hifvT
(x+1)“y” -4(x+1)y’ +6y = 6(x +1) +sinlog(x +1)

. d
(i) FEFHA FHHT 9p?(2 - 1y)? =43 - y) & =S 7 fafE T Frefere, &t p=ay,
(i) Solve the following differential equation :
(x+1)%y” —4(x + 1)y’ +6y = 6(x +1)2 +sinlog(x +1) 10

(i) Find the general and singular solutions of the differential equation

_dy
9p%2-y? =4(3-y), where p—a. 70
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deddd A A L b L i d

= e, sl F o=yl +(0-2x2) ] - xyi
p— e L S e
S

ﬁax2+y2+z2=a2ﬁm%,3ﬁxy-ﬁaa?wsﬁ"
Evaluate the surface integral HVXI‘:'ﬁdS for F =yi +(x—2x2) j—xyk and g i
. & |
the surface of the sphere x2 +y2 +22 =a? above the xy-plane. s
MR, % 9T AR 98 S W I w1 zomy
R Rl aren Yo o, e ge w7 M, .
v E;Wﬁmm: m q K 21 g ufen i B r 21 Al <F B 9 P I A uy %) w
B 2%am§$mm’£ﬁmmm

e S 2, a9 R AR T IR < Sk
M + 5
-

A= 7= %1 7 I AT gﬁq&mammuﬁﬁam%l

A four-wheeled railway truck has a total mass M, the mass and radius of
gyration of each pair of wheels and axle are m and k respectively, and the
radius of each wheel is r. Prove that if the truck is propelled along a level track

and find the horizontal force

by a force P, the acceleration is ot 2 ,

M+
r2

exerted on each axle by the truck. The axle friction and wind resistance are tq

be neglected. 15

* kK
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