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MATHEMATICS (PAPER-I)

Time Allowed : Three Hours Maximum Marks : 250 II

QUESTION PAPER SPECIFIC INSTRUCTIONS
(Flease read each of the Fu].l::m-ing 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.

Chuestion Nos. 1 and S are compulsory and out of the remaining, THREE are to be attempted
choasing at least ONE question from each Section.

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

Anawers must be written in the medium authorized in the Admission Certificate which
must be stated elearly on the cover of this Cuestion-cum-Answer (QCA) Booklet in the
space provided. No marks will be piven 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 guestions shall be counted in sequential order. Unless struck off, attempt of

a guestion 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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2. [a)

(b}

THUE—A |/ SECTION—A

un el R A 0% 3x2 s=E t AR B TF 23 WeR B owwist R C=A B TE
HEEAOI AR R

Let A be a 3x2 matrix and B a 2x3 matrix. Show that C= A- B is a singular
matrix,

AT AR ep = (1, 0) FR ey = (0, ) Foy =2 1) Way =1 3 F Yo wim Feu i
= Fif |

Express basis vectors €, =(L0) and e; ={0, I} as linear combinations of
=2 —1) and oy =(L 3).

ﬁu‘f&azﬁrﬁ&ﬁﬂlmu zjmnimaﬁmtmﬁamﬁrmwmﬁuﬂwﬁ il tcal
T a it |

Determine if 1im1[1 — Zitan ? exists or not. If the limit exists, then find its value.
x5

#H1 lim —Z\II HWWWI

=" r=iQ

Find the limit lim — Eﬁfn
n=p2 =0

Eﬁi‘@%:%’%:zfmmx+y+ﬂz 6 T WEm 3 A

Find the projection of the straight line 'J':T:l::'%"'_l:;1 on the plane

3 -1
X+ +2z=056

HW A 3N B HEEN noxn AR §, 1 59 TR 3 oA OE uE A B

Show that if A and B are similar n=n matrices, then they have the same
gigenvalues,

o (1, 0) @ waem y? = 4x 7 $it = 50 IE SR

Find the shortest distance from the point {1, 0) to the parabola y®
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(c) ﬁrﬂqﬁx—:+i"—z=1 x-31 3 T 7R wfor ) ik oA s e i
i

F | )

The ellipse x—_! F Ll'_z = ] revalves about the x-axis. Find the volume of the solid of
a

H
revolution, 13

fd) T
X+ by +opzE+d; =0
g X +byy+eyz+d, =0

AN z-Aw F = R = gl i)

Find the shortest distance between the lines
ax+bhy+ozed =0
agx+byy+eogEtdy =0

and the z-axis. 12

3. (o) e wimm FEE

x+3y—2z=-1
By+3z=-8
x-24-52=T

% Tordl Tawffn fifed fos Frafafias = 8§ & F9-8 790 2 i 39-9 7
iy adftwe Frwm w6 e T8 R

(i) T e = fE O e

fiii)  wdvwrm Freem i anf o § e B R

For the system of linear equations
x+3y=2zm=]
oy+dz=-8

K=2Yy=-5E=m T

determine which of the following statermnents are true and which are false :
{ii The system has no solution.
fiiy The system has a unigue solulion.

fitff The systern has infinitely many solutions. 13
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i wifE B
fix w=xyg®, ARk y>o0
=-xy?, W y=0

ﬁuiﬁaeﬁﬁerﬁgip. 1Hﬂtg—£p. 1} 3 & e sfeam & i e afSves T8 &

Let
fixw=xy*, if y>0
=-xy?, if ys0

Determine which of g—f {0, 1) and a‘r[ﬂ, 1) exists and which does not exist.
X

T [x +y+ 2} 2x + y—2) = 6z F T TF WA F wE = ogw A, 5 G
1, 1, 1) 3 9 e B

Find the equations to the generating lines of the paraboloid
(x+y+z){2x + Yy~ 2) = 6z which pass through the point (1, 1, 1).

sayz-raE B i, Rl (0, 0, 0), 0,1,-1), (-1, 2, O) ¥ (1, 2, TR A
T T W wE i

Find the equation of the sphere in xyz-plane passing through the peoints
(Q, 0, 0), (0, 1,=1), =1, 2, 0) and (1, 2, 3].

e (2, 3] W x? -5x? + 4 F wigEam i =Eem o 3 fifE)

Find the maximum and the minimum values of x*-5x%+4 on the
interval |2, 3].

T L’Lm xdyd‘" =1 7 B

..-"|!'+L|I

Evaluate the integral Jﬂ-[xfuﬂ
Xty

m oy, fomm il (0, 0, 1) ¥ i ferw Fldws o 2x? - 3% =4, z=0 %, =1 wiwm
i FifE

Find the equation of the cone with (0, 0, 1} as the vertex and 2x? —y% =4, z=0
as the guiding curve.

3x-y+3z=87F wum AN fag (1, 1, 1) § & TR 7@ oo w0 wdm g e

Find the equation of the plane parallel to 3x -y + 32z =8 and passing through
the point (1, 1, 1)
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WTE—B |/ SECTION—BE

5. (a) ¥ HifEE/Solve : 10
yu_y=xﬂeﬂx
(B) x=3t, y=3t7, z=dt® wiFEE 99 9F F W oaw fam w owEitm oasin
y=z-x =0 % =5 = = am fifed)

Find the angle between the tangent at a general point of the curve whose
equations are x =3t y=313. z=3t" and the line y=z—-x=0, 10

fe}  wE FiE  Solve 10
¥ -6y +12y -8By =12e2* 427 e ¥

df) S %EFI TTRATH FFEL 1A il |

Find the Laplace transform of ff) =l.

1
2
587 435216 o fareii et s g BP
ls—1)is—2)(s+3)
. -
Find the inverse Laplace transform of 5s” +35-16 . 10
(s-1)is-2){s+3)
fe) e w b g avdfm st nw s dan, A dm ARt dgt m R i
Foaeft Samd n R, 1 G B 9N S ¥ AR 9E W S Ae W TEeE § s wE dfm
ude K #, 1 e i I 9 it |
A particle projected from a given point on the ground just clears a wall of
height h at a distance o from the point of projection. If the particle moves
in a vertical plane and if the horizontal range is R, find the elevation of
the projection. 10
6. fja) BR EfE S Solve 13
2
dy] dy
e 2 Ex=y=(
) aeacke-y
b TR, W UEwE T vl TR A e, Few R A g o x, Fghmdn
FAI: w, W w,, B IR i w0 sl wm il
A particle moving with simple harmonic motion in a straight line has velocities
t and v, at distances x; and x, respectively from the centre of its path.
Find the period of its motion. 12
fe) BA Eﬁfﬁﬁfﬁnhg ' 13

" +loy=328aclx
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fd) W EE x7 +y? 427 =a® TUE SR, T M F AT WY F A T

[Tl + =) dydz + {y + =) dadx + (x + y) dxedy]
5

AR CREC e

If &8 is the surface of the sphere x* --yi + 22 =a?, then evaluate

Hll_x + 2} dydz + 1y + 2) dedx + (x + 1) ddy]

5

using Gauss' divergence theorem. 12

7. fa) = EE [ Solve - 13
L+x%y"+ 1+ 5y +y=4dcos(log(l + X))

(b} &
¥ =alu —3inu]?+u[l —c::rﬁ'.u];f+buic’
=it Tm 3 Fes wm fifid

Find the curvature and torsion of the curve

?:{.‘.I.[TJ.—E."II!I'H.]_I'. +u|:1—1::uau}:i'+bug 12
fe)  WhEE OE A
y" -5y +4y=e”
19 ., 8
L) 1o ¥ 3

I we HiEE
Solve the initial value problem
y" -5y +ay=e”

19 ., 8
H[D}—anp}ha

13
fd) o 3 g, FamE g «%y® wi dy? +3x)dx - Bxy +2x%) dy =0 F TF @
e &, 3 iR s wdem gw fifEn
Find « and P such that x" is an integrating factor of
14-y2 +3xy}rix—[3.:q;+2x2;dy =0 and solve the eguation. 12

EGT-P-TNTH/7T 6



B. (a) TAEHRRARET =u 1 +uy) +usk B EHE B curliourl ¥) = grad [divd) - v2 7.
-4 —+ =¥ =% o o = g =
Let v =i + vy f +ugk. Bhow that curlicurl v )] = gradjdiv o) - V= . 12
(b} HEa W W owEE wE O O weE [-yides xPdy+zidz W oW Felad
[ 5

el = o sy =1 S AR x+y+ z =1 T ufEdE © B R siuEAEE oewEEa
7 ararEd T e R

Evalaate the line integral I—y“dx+x3dy+ 2 dz using Stokes' theorem. Here

C.I
C is the intersection of the cylinder x* +y” =1 and the plane x+y+z=1
The orientation on C corresponds to counterclockwize motion in the xy-plane. 13

(e} W ERE R F =1 +lyex) ¥ W ¥ v w o w08 e Squin § a0
y=x? @0 y= x 5w iEg 88 W (V) k 51w i

Let E - xyi? + [ +.::]]. Integrate (¥ nﬁ} ' E over the region in the first gquadrant
bounded by the curves yw= x* and y = x using Green’s theorem. 13

i) iy, P B e 2xe? +3y%) dy + 37 + Sl de =0 Tumes B, qm i dn
G REET e

Find f{i) such that 2xe¥ +3y%)dy +(3x2 + fli)) dx =0 is exact and hence solve. 19

Aok
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