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EGT-P-MTH

MATHEMATICS (PAPER-I)
Time Allowed : Three Hours Maximum Marks : 250 II

QUESTION PAPER SPECIFIC INSTRUCTIONS
(Please read ecach of the fuﬂandng_ﬁsm;:ﬁnnz carefully before attempting guestions)

There are EIGHT gquestions divided in two Sections and printed both in HINDI and
in ENGLISH.

Candidate has to attempt FIVE questions in all,

Cuestion 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.

Anawers must be written in the medium authorized in the Admission Certificate which
muizst be stated clearly on the cover of this Cuestion-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 gquestions 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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HUE—A [ SECTION—A

1. (o) #FA #ifel fF A 0% 32 =@ % 30 B 7% 2x3 WoE B i B C=A-B T
Hegrmn e ¥

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

() s afEl e, =(L0) MM e, =0 ) F oy =2 - Wo, =Ly T mm sl
=R it |

Express basis vectors e, =(,0) and e; ={0, 1} as linear combinations of
gy =4 —1) and o, =(1 3).

fe) ﬁﬂf&ﬁﬁﬁi‘rﬁiiﬂcl—zﬂ:animmﬁmﬁmﬁaiﬂsmwmﬁﬂmwﬁ il el
T T it |

Determine if 1im1|:1 — Ztan ? exists or not. If the limit exists, then find its value.
=t

=1

fd) '-Eﬁ'HThm—Z 2 1 uE 7 Ef |

n —h=

Find the limit lim — Eﬁfn

R g2 =0

e e x-1_wu-1_=+tl

=t FEAAA x +y+2z = 6T TET0 3 Hifd)

e}

x-1 _wy-1_=z+l

Find the projection of the straight line ="

on the plane

X+p+22=0.

2. (o) W AN B UNEY nxn ASE B, 9 200 FE o3 oA U o A B

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

) o5 (1, 0) & grer y? = 4x o F =g g0 A fifE

Find the shortest distance from the peint (1, 0) to the parabola y*
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p 2
The ellipse x—z b ,!.I'_z = 1 revolves aboutl the x-axis. Find the volume of the solid of
a b
revolution. 13
fd)
x+hy+oz+d, =0
X +byy+caz+d, =0
#Hn z-#9 F =9 ) = gl m Fifad
Find the shortest distance between the lines
ax+bhy+ezed =0
ayx+byytegzed, =0
gnd the z-aods. 12
A, (o e wiwm FEm
X+3dy—-2z=-1
Sy+3zw= -8
x-2y-5g=Y
* T Tuifm 1f & Fratafiss e 9 3 399-3 99 ¢ o =9-8 79 .
fiy et e o w o wm Tl B
()  werE e w EE E s R
i) Wi fepm W awia o 0 aeE B R
For the system of linear equations
x+3Yy=2zm=]
ay+3dz=-8
X=2y=-5Zz=T
determine which of the following statements are true and which are false :
{it The systermn has no solution.
fiif The system has a unigue solution.
fiff The system has infinitely many solutions. 13
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fc)

(d)

= i

fle th=xy®, 3R y>0
=-xy°, A" y=0O

ﬁmﬁaeﬁﬁﬁﬁ%ﬁ 0, 1) #ir %p}. 1) # & T wftam & o fews sifevs 6 1
N

Let
flenw=xy®, il y=>0
=-xy®, if y<0
; ; df af ! i :
Determine which of B {0, 1} and a—[ﬂ, 1) exists and which does not exist.
X I

WA (x+ 1+ 2)2x +y—2) =6z F T 7% WA F wE F= ww fREE, S b
(1, 1, 1) § 9 e §

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

xyz-wAe A 8w, B (0, 0, 0), (0, 1,-1), (-1, 2, O) ¥ (1, 2, B) A S
et = wirEm W i

Find the equation of the sphere in ayz-plane passing through the points
0, 0, 0), (O, 1,=1}, (=1, 2, O) and (1, 2, 3).

FAd [2, 3] x? -5x? +4 F wfiwmm 0 w99 3w FfE

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

nma&ag ¥ mEﬂqﬁﬁmﬁiﬁ|

xin x2 4 7

; x  xdydy
Evaluate the integral E-[tfa m

I\ g, Famm ol (0, 0, 1) ¥ v foe Fiwm o 2x? - y? =4, z=0 &, =1 o
A it

Find the equation of the cone with (0, 0, 1) as the vertex and 2x° —yi =4, 2=0D
as the guiding curve.
3x-y+3z=8F U o @ (1, 1, 1) § 9 0 7@ e 1 W am 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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=EE—B |/ SECTION—B

5. (a) ¥ Hil=E/Solve ; 10
yu_y=xieﬂx
(B x=3t y=3t2, z=3t? wFEm 99 9% F = oawm fam W owsitm v
y=z-x =0 % #fra w wm g Ffifed)

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

fe)  wE FiTE [ Solve 10
Yy -6y" +12y -8By =12e2* 427 a™*

@ i Sfi= %aﬂﬁmmmﬂﬁm
1

Find the Laplace transform of fif) = —.

Wt

2
587 43518 o faci sy s g
(5-1)Is-2}5+3)
2 e
Find the inverse Laplace transform of 55~ +35-16 . 10
(-1){=-2){s+3)
fe) mamF P i o dm A ddgdiw i ain
oot Sed B %, WG B O S R IOW 9% W S A WOTEEE 8 o g Al
uge R R, A e i I g i)
A particle projected from a given point on the ground just clears a wall of
height h at a distance d from the point of projection. If the particle moves
in a vertical plane and if the horizontal range is R, lind the elevation of
the projection. 10
6. fa} 'R R/ Solve ; 13
2
dy] ey
— L R 0
[dn: g 1
B mE M TEATRE im aE TR e, SRR A . o, R wm A
FAT: vy, A v, B IHE TR F aEdE e 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) @ il f Solve : 13

y"+16Yy =3286c2x
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(d) = EE k2 +yt 427 =a® TUE SR, T M F A TR w0

[Jlx + 2) dydz + (y + 2} dadx + (x + y) cledy]
=

R EREC e

If &ig the surface of the sphere x2 l-yz 22

= ﬂﬂ, then evaluate

H|I_.1-: + 2) dydz + (y + 2) dzdx + (x + y) dody|
5

using Gauss' divergence theorem. 12

7. fa) T EfEESolve 13
M+2%y" +(1+ 2y +y=dcos(log(l + X))

({1 B
b 2 T “F %
r=afu-sinui +afl —cosu)j + buk
=1 = i Fgiea wm e
Find the curvature and torsion of the curve

?:ﬂ[ﬂ—ﬂ'llnu]_!'. +u|:1—c:u3u}j+buﬁ 12

fc) W HE
Y -5y +ay=e*
yi0) = E. y10) =§
1 el i |
Solve the initial value problem
y" -5y +4y=e

: .t [ B
H[D}_lg: H[D}“S

13
(d) o 30 pH, mE Oy o dy? + 3xdx - Bxy +2x%) dy = 0 T TF BECH
s 8, 3 i ol wdem we il
Find o« and P such that a%%" is an integrating factor of
1-1-y2 +3xg}dx—[3xy+2x2:|dy =0 and solve the equation. 12
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— el —F o —F —
8. (o) TAEFRATETD =i +vyf +ugk BB T curlfeurl ¥) = grad (div o) - 2 7.
— —+ -+ —F i F —
Let v sani +vg [ +Ugzk. Bhow that eurlicurl v) =g;su:li,u:l'w:.r]—‘lra"a . 12
(b} HR W W oEwE W E O e [-yldes xdys 2de = owR Fefad)
C

ael Tl % s y? =1 N WA x+y+ z=1F WiEdE C B C R wEREE oowmEe
T amrEd WA % e B

Evaluate the line integral I—y“d:r+x3dy+ z3dz using Stokes’ theorem. Here
&

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

() TR AR F =T +ly+x) ¥ F v wm osre w0 g e Sgatn 8 590
y=x? 3Ny = x5 viEE 31 W (VR F) - k # aer i)

Let E - .tyj_i' + 1+ x]]l'. Integrate [V :rr.ﬁ}- i:' over the region in the first quadrant
bounded by the curves y= x? and y = x using Green's theorem, 13

d) ), Pk fd wie 2xe? +3y?)dy +Bx? + flu))dx =0 9um= &, 3@ il in
7 i |

Find f{iy) such that 2xe? «3y%)dy +(3x? + flh)dx = 0 is exact and hence solve. 19

ok
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