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EGT-P-MTH

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

QUESTION PAPER SPECIFIC INSTRUCTIONS
(Flease read each of the Full::m-ing_ instructions carefully before attempting questions)

There are EIGHT questions divided in two Sections and printed beth in HINDI and
in ENGLISH.

Candidate has to attempt FIVE questions in all.

Question MNos. 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 guestion/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 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, symbolz 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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THUE—A / SECTION—A

1. fa) #FA #Aifed ff A 0% 3x2 s7E R ol B 7% 2x3 5 B onied &5 Cna B T
Wiy aregE ¥

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

() s aRme, =(L0) FAT ey =0, Y F e, =12, 1) Wa, =13 F e som F e §
= it |

Express basis vectors e, =(L0) and e; ={, 1} as linear combinations of
oy =& —1) and o, =(L 3).

fe) ‘I?m‘fﬁaﬁﬁi‘rﬁﬁlziﬂgl—zﬂmn“fﬂHﬁmﬁmﬁﬁﬁrmuﬁmﬁmﬂﬁ,ﬁm
HF T it |

Determine if lim (1 — 2) tan ? exists or not. If the limit exists, then find its value,

=—1l

=1 -
fed) Hm lim LE Jn? —r? = um 30 B
EEEET Y ra=

n—he=

=] ——
Hind the. dimit Tim LE Tln? 12,
R r=0

fe) T Y xg—l =y3—] =zzlmmx+y+ﬂz=ﬁﬂﬂmmﬁﬁﬂl

x—1 =y—1=z+1

Find the projection of the straight line B 5 ]

on the plane

X+Y+22=06.

2. (o) W A N BUEEY nxa AR B, 0 S B I AR Om uw ) B

Show that if A and B are similar nxn matrices, then they have the same
cigenvalues,

(b) farg (1, 0) A vErem y? = qux A 6 g g0 W R

Find the shortest distance from the point (1, 0) to the parabola yz = dx,
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3. fa)

2 b
ﬁm%+%=1rm%aﬁmﬁmmm%LMWmmmﬁm|
'l

& @
The ellipge x—_! i y—z = 1 revalves aboul the x-axis. Find the volume of the solid of
a b

revolution, 13

T
x+by+eyz+d =0
agx +byy+eyz+d, =0
L z-38 & A= F = gl T i
Find the shortest distance between the lines
ax+bhyt+tezsd =0
dyx+byy+egzid, =0

and the zaxis. 12
thas witm Fm
x+3y—2z=-1
Sy+3z= -8
x-2y-5=T

¥ ford Fwiim i3 f Frofafss =@ § 8 39-3 3980 2 sl #9-3 e
fij wtg Frem w0 o wm R

(i) T o s R

fiif) e freem % oo oen i a9E 2| R

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

Xm=2Yy=5Z= T

determine which of the following staterments are true and which are false :
{it The system has no solution.
fif} The system has a unigue solution.

fitff The system has infinitely many solutions. 13
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(b)

fied

(d)

4. (a)

By

fc)

(e}

a1 =it

fix, w=xy* TR ys>0
=-xy?, W y=0

ﬁﬂﬁawﬁgm 1pa1‘n%u}. W) & & T st 3 o feae sty o8 3

Let
flx, W=xy*, if y>0
-=xy?, if ys0
: : df af ! 3 .
Determine which of o (0, 1) and E'_[G’ 1) exists and which does not exist.
u

TEAHT (x+y+ 2)(2x+y—2) =62 F T FF @A F wE0l wowe BEE, § b
{1, 1, 1) § 7 =

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

xyz-wEE A f¥m, Rrge (0, 0, 0), (0,1,-1), (1, 2, 0) (1, 2, JF T A
Tt 0 W 5 Fie |

Find the equation of the sphere in xyz-plane passing through the peints
Q, 9, 0), (0, 1,=1}, =1, 2, 0) and {1, 2, 3.

A (2, 3]W xY -5x? + 4 F sAiuwm 3 = ow I fifE)

Find the maximum and the minimum values of x* -5x2+4 on the
interval |2, 3],

HuTE Ej:m XAYAX oo SR

..-"I!'2 +§|'E

x xdydx

Fvaluste the !ﬂ.tﬂgl—&l J:l - m.

7m oy, famm o (0, 0, 1) ¥ 2in fomm Fls o 2x2 4% =4, z=0 %, =1 wfwm
1A Fifed

Find the equation of the cone with (0, 0, 1) as the vertex and 2x? —yj =4, 2=0
as the guiding curve.
Bx-y+3z=8 F WO A0 fag (1, 1, 1) § 9 1@ we 5 Wi e i

Find the equation of the plane parallel to 3x-y+32 =8 and passing through
the point (1, 1, 1).
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5.

6.

fa)
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fcl

(d)

el

fa)

(bl

fe)

ETE—B |/ SECTION—B

B i Solve 10

y-u —y = IEEEI

x=3t, yw3t?, z=3¢? wiEm oW 9% F woam fag ow owsien sl b
1= z-x =0 % 9= = ¥ wm Fifa)

Find the angle between the tangent at a general point of the curve whose
equations are x =31, y=313. z=3t" and the line H=z—-x=0 10

e Fif [ Solve 10
Y -6y +12y - By =12e2* 427 ™%

fil j{nm%aﬂmﬁwmﬂﬁm
Find the Laplace transform of fif) =i.

Wt

2
8T 43s-16 o Bech e wanan ar iR
[s-1l5=2}s+3
532 +3s-16
[E-Nis-2){s+3)

wh ) el w8 safm w0 w9 vw dan, @ ondom Gy @ d gt w R el
ot and B B, T B R 9} AR 98 TV SN Aa W OTEEE SR )
i &7, 3 wEm i 3= 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 horizental range is K, ind the elevation of
the projection. 10

Find the inverse Laplace transform of

10

B FfE [ Solve - 13

2
(%J y+2%x-y=t}
s W W T fum aEd TR em o R, e B A g s x, B mAm

FAI: wy AR vy B IR R s i

A particle moving with simple harmonic motion in a straight line has velocities
v, and 1, at distances x; and x, respectively from the centre of its path.
Find the period of its motion. 12

Ba difad f Solve 13
" +16Yy=3288c2x
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(@) e x? by® 42t = a® FUE SR, T OMIE F I W w0

7. fa)

()

fed

(i)

[Tl + 2 dyelz + (y + z) daclx +(x + ) dxey]
=

w1 o e |

2

I 5 is the surface of the sphere x* _Lyz +z* =a?, then evaluale

Hl[x + 2} dydz +(y + ) dedx + (x + y) dedy)
[

using Gauss' divergence theorem, 12

£ I [ Solve 13
l+%y" +{1+dy +y = dcos(log(l + x))

i

- 2 - “ -
r=alu-sinu)i +afl —cosu)j +buk
=1 T 3 Fdies 1w e
Find the curvature and torsion of the curve

Ly — — —+
r =afu—-sinu)i +afl -~cosu}j +buk 12

YN O
y.u_sy:q_q_y:Eﬂt
19° .- B8
Hﬂ:ﬂ“‘ﬁry 3
T A S |

Solve the initial value problem
y" -5y +4y=e?

19 ., 8
H[D}_E:H[ﬂ} a

13
o 30 B FI, T Tl %R wiE (4y? + 3 dx - (3xy +2x %) dy =0 T UF BUECH
o #, 3 i sl wdem ww il
Find o and P such that x%%® is an integrating factor of
[#y® +3xy)dx - [3xy +2x%)dy = 0 and solve the equation. 19
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8. (o THEHRA T =1 +vy) +usk Bl BN B curleurl U = grad(div e - V2 .

(by

fc}

(d)

-r =¥ = = o 5 = a =
Let v =sani 4+ vy [ +ugk. SBhow that eurlicurl ¢ | = grad {div ) - ¥V* .,
wa T w o wE O T e [-yides x¥dy s 2¥de o omR el
G
o7l fafiret x? 4 y? =1 R x+y+ 2 =1 T SR C ¥ C R AT xy-wEs
# amrad o % v R
Evaluate the line integral I—yadr+x3dy+ z3dz using Stokes' theorem. Here
{.I
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.

o AR B F sow?i +lyex)) ¥ 09 ¥ v w o w0 5 e Squte A 90
y=x? 3y = x 3W viEG 8 WV« F) - ke i

Let E - .‘l'.yﬂ? +|!_y+.\:]:j'. Inteprate [V xﬁ}-i:' over the region in the first quadrant
bounded by the curves y= x? and y = x using Green’s theorem.

i), P fod odtem @2xe? +3y2 ) dy+ Bx? + fl)de =0 Jumass B, 3@ Ffd i
o Taer |

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