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- QUESTION PAPER SPECIFIC INSTRUCTIONS

, ,Pl'easer read each of the following instructions garqﬂd{p-befbre 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. I 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 indicated against if.

Answers must be written in the medium authorized in the Admission Certificate whick must be stated clearly
on the cover of this Question-cum-Answer (QCA} Booklet in the space provided. No marks will be given
Jor 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 shafl be counted in sequential order Unless struck off. attempt of a question shall
be counted even if attempted partly. Any bage or portion of the page left blank in the Question-cum-Arswer
Baoklet must be clearly struck off.




SECTION—A N | _
Ql(a)ﬁmw:srﬁmv,—(lwﬂ. = (2, - 52), ,,—(1 -1, 4, 0) q=
=2, 1, 1, 6) YL : W#qum%?maﬁT%wﬁ_ﬂiﬂﬁi

The veclors Vl = (l! l: 2! 4)) 2 (23 _1: _55 2)) v (1: 1: _41 0) and
v,=@2 11 6) are linearly independent. Is it true ? Justify your answer. 10
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the followmg matnx to row echelon form and hence f‘md its rank

k)

Redu

1 o ' ' 10

1 2
21
15
8T
Q. ) ﬁnﬁmmwmﬁ?ﬁu

-
Ea

o Eva.luate the followmg limit ;-
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Q.1(d) Friefem v 1 7 i -

{ V_+9msx d. -

Evaluate the following integral : “ y/\
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Q. &) ‘a’
KR+ -n-dy+22-3=0% @yl F@ 1w Reg # N @ AR

. For what positive value of a, the plane ax - 2y + z + 12 = O}touches the sphere
x2+y2+22-2x -4y +2z—3 =0 and hence find the point of contact. 10

Q. 2(a) .

Q 2

Q. c)

Q 2(d)

Q. 3(2)

F oy oANs WM F fay, wWed ax - 2y + z + 12 = 0, TAF

1 00
If matrix A={1 0 1| then find A3
010 _

12
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,,ﬁﬁwaﬁmﬂﬁwwmwml e :

" A conical tent is of given capaclty For the least amount of Ca.nvas requlred for 1l, ﬁnd -
the ratio of its height to the radiis of its base. . 13

Wﬁw%mﬂ@maﬁﬁﬁmﬁﬁq

1 1 3]
s
3 1.1] ,
Find the eigen values and eigen vectors of the matrix :

Tt
15
‘31

:.v—-—-u

R WG Syz - 8zx — dxy = 0 F T WER T, F @R X ¥ © Y
6x=3y =28 T F¥ A IF W@H P wEw AgE AR

If 6x = 3y = 2z represents one of the three mutually perpendicular generators of the cone
5yz = 8zx = 3xy = 0 then obtain the equations of the other two generators. 13

o V=R T T e AV) & wf o, A(V) P we §1 oR

Tlys By 85) = Qay + 58, + 8y, -3a) + 2, - 2, -a; + 20 + 3ay)
& §F1 Wi ¥ 1 @@ MR

Vi=0:01) V,=¢-L2,1) V,=0@,-L1
& e, argE T WG AR

~12.

iR T 13 MR T SR



Let V=R? and T € A(V), for all a.  A(V), be defined by
T(@,, 2, a;) = (2a) + 5a, + a3, -3a, +a, -

a3, ~a, + 22)2 + 3a;)
What is the matrix T relative to the basis

V! = (15 0: l) . VZ = (_L 2)- 1) ’ V3 = (35 _1; 1) ?

12

Q. 3(b) WEw Xty + 2= W o Ry Prefie o g 2, 1,3) % aftmaw off w3
Which. point of the sphere x2 + y2 + 22 =

1 is at the maximum distance from the point
2 1,3)?

13
Q3(c) (i) wmaﬂmﬁﬂwﬁaﬂmvﬁﬁ@hasl)@@—ﬂ)ﬁwﬁa
X-¥4 F FFAC B '

‘Obtain the equation of the plane passmg th:ough the pomts (2 3, 1) and (4 -5, 3)
paralle! to x-axis. * o '

6.
(i) sl AR B Ve .
- x-a+d _y-a zadmxbﬂz ybzbc
-8 @ w+d b-y B Bsy

B CCica R ﬁwmwﬁwmﬁmﬁmﬁwﬂﬁﬁm
s &1
Verify if the lines :

.x—ﬁ+d_y—a_-_‘zj-a'—,‘d' d X= b+c Ly=b -z~ b =c 7

e -& a~-,,.- o+8 an B & ;-"B - B+7 ’
. are coplanar If yes then ﬁnd the equanon of the plane in*which' they lie. = 7

Q. 3(d) ﬁwmmwﬁr—r?ﬁ:
ﬂ (x—y)* cos’(x +y) dxdy

W RTF wugdw 3, R o wEr (x, 0) (2, ) (r, 2m) (0, @) §1
Evaluate the integral

JI -y cos(x + yydxy

where R is the rhombus with successive vertices as (m. 0) (27, %) (x, 27) (0, =)
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Q. 4a) PR = 7 Pk -

[ Iy=x1 axey
R
&l R=[-1,1;0,2].

Evaluate ,';I VIy-%*{ dxdy

where R =[-1,1;0,2]. 13

Q. 4() R‘ﬁﬁwawnﬁaﬁﬁmmﬁﬁﬁﬁahagﬁu

(1, 0,0,0),0,1,0,0),(1; 2,0, 1), 0,0, 0, 1)}
mﬁﬁﬁaﬁlmmwﬁﬁrﬁm

‘ Fmd the dmensmn of the subSpace of R4 sPanned by the set

{, 000),(0 1, 00),(1 20 1) (©,.0, 0, b}

- Hence find its basis. ' - 12

Q«c)‘rﬁmmﬁrx%yz ZzWﬁmmﬁam@m’rm# wirmma

xvoff wmglmwﬁmﬂﬁﬁqmwaam%mwﬁmﬁél

Two perpendncular ‘tangent planes to the paraboloid x2 +y%=2z intersect in a straight line
in the plane x = ¢, Obtam the curve to which this' stralght line touches. 13

Q4(d) ﬁEWW

x—xJ—

- :'f(x;‘-y):—_' Kty - (%, y)#(ﬂ 0)
‘ T Y=0,0
% Rg wive @ saseaar w1 ol Tl

For the function

X! -x.fy
f(x, y)=1 4y

0 x, Y)=(0v 0)

(% y)#(0, 0)

Examine the continuity and differentiability. : 12
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Q. 5(a) .

Q. 5(b)

Q. 5(c)

Q5@

Q. 5(e}

A
SECTION—B -
Preafoien s oiwm =1 5 ARR

xcosx:—y+ y(xsinx+cosx)=1.
X

Salve the differential equation :

xcc;sx(-;;‘)C +y(xsinx+cosx) =1,

Prefefi s wier #1 & Frfor )
(xy'e? + 2xy° + y)dx +(x2y"ey x2y2 3x)dy 0.

Solve the dlﬁ'erentlal equatwu , - L e e
(ny"&ﬁ 2xy3+y)g+(x1y4ev-}x§_2 slx)d_g TR T S

w fis, M W amad W (qa.q-q-.qn.) W Y, R amm "a"a'anaafﬂa“T"%l

wwﬁwﬁ%wﬁ{&—aﬁmmﬁnﬁwmﬁmmmm

ﬁﬁwmﬂmwmwaﬁml ,
A bedy movmg ‘under SHM has an amphtude a a.nd time penod T, If the velocnty is

trebled, when the dlstance from mean posmon is 5 the period bemg unaltered ﬁnd

the new amplitude. = | ‘_Aj_”-_‘,_", S 10
S TR G T, I w R WA e T g
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TOEC W S T & el ¥ ae o wRen

A rod of 8 kg is movable in a vertical plane about a hinge at one end, another end
is fastened a weight equal to half of the rod, this end is fastened by a string of
length ! to a point at a height b above the hinge verticatly. Obtain the tension in the string.

10

P @ w24y +2-9=0mm z=x2+y?-3 % 99 frg (2, -1, 2) W W
@ FI

Find the angle between the surfaces x2 + y2 + 22 -9 =0 and z = x2 + y> - 3 at

@. -1, 2).
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Q. 6(3)

J

W (x +y), B e @i (@x?+ 2xy + by)dx + (2x2 + 9y + Ix)dy = 0 TS -

oiE § @A A I | T S e W E frai

Find the constant a so that (x + ¥)* is the Integrating factor of

(@x2 + 2xy + Gy)dx + (262 + 9y + 3x)dy = 0 and hence solve the differential equation.
| ——R
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Two equal ladders of weight 4 kg each are placed so as to lean at A against each other

- with their ends resting on a rough floor, given the coefficient of friction is u. The ladders
. at Amake an.angle 60° with each other. Find what.weight on the top would cause them

Q69

Q.e(d)’

WA TS A~ pyz= (A + 2)x T dxly + 23 = 4 R (1, -1, 2) T T e
B QAT pw A P B o
Find the value of & and p so that the surfaces Ax2 — RYZ= (A + 2)x and 4x%y + 23 = 4

may intt;rsect orthogonally at (1, -1,.2). 12

W s, @ & F2 & ool N 5l & Rt srhia s 2 ar 2 @ Prowagen
q T Y WA 2 SEH LW A T MG R |
A mass starts from rest at a distance ‘a’ from the bentrg of force which attracts inversely

" as the distance. Find the time. of arriving at _th;‘pe_nu-e.' S 13

BN OR

(l)ﬁwl%fﬁqﬁmr A R R g AR

--..{tn'(l-'|~l2J+ z's'e"“}.'
3 542
(i) I T T W &, Prefaie
Y +y=14y0)=1,y0)==2
¥ & e

)] Ointain Laplace Inverse transform of

{En(l+lzJ+ = e“’“}.
57/ §°+25

(i) Using Laplace transform, solve ]
Yy =t,y0) =1, y(0) =2 : 6+6=12
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Q. )

0. 7(d)

Q. 8(2)

Q. 8(b)

v garere vy A & R sl Yar FefeT ¥t Ry v # i oy e a et
3 gy ) A gt frg & o1 ot 21 AR Wiy e @w 3009 Faw b
& o vdy 1 oyt 3 u T e ydw Ao Prafio ke

A particle is projected from the base of a hill whose slope is that of a right circularcone,
whose axis is vertical. The projéctile grazes the vertex and strikes the hill again at a point
on the base. If the semivertical angle of the cone is 30°, h is height, determine the initial

velocity u of the projection and its angle of projection. 13

T uRw &

= 43l + (" +x9)] -
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. -A vector ﬁeld is gwen by

F= (x* +Xy )1+(y +x y)_|

Verify that the field F is irrotational of not. Find the scalar potenti#l. 12
el R
x =py - p*
< dy '
F gd e, el P=

: Solve the diﬁ'erential equation

x-py p whercp—a ‘ N ' L : 13
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¥ ol 2 & w 9w Rt 3 d-fed vy & @l @)

Find the length of an endless chain which will hang over a circular pulley of radius ‘a’
s0 as to be in contact with the two-thirds of the circumference of the pulley. 12

@ T, a6 3, @ g 3 @ AR R g § e 8, W 8 |

i F A F QA TS NG o, b (2> b), @ AR W whEw 9@ w0

A particle moves in a plane under a force, towards a fixed centre, proportional to the
distance. If the path of the particle has two apsidal distances a, b (a > b), then find the

equation of the path. : | 13




Q. 8(c) Preafiem = am Fawfi

Ie" (siny dx +cosy dy)

c
W cw amw 2, RBEd (0, 0), (v, 0), [‘n, g},{o g] W £
Evaluate J'e"‘(sinydx+cosy dy), where C is the rectangle with vertices (0, 03, (r. 0),
c

e :

QS(d)ﬁmmwhmﬁsaﬁ

f :xy 602t g;’ % _dxy 2x:i —4gfx?-+2§§5'aog= x) _
. Solve :

‘ .
x"gx—z+6’:x¥+4x2:xy Zx:i 4y=x +2oos(log=x) 13
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