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MATHEMATICS
Paper 1
Time : 3 H-ou.rs. Maximur;z' Marks : 100
Nc;ze >— The quéstion pfiper has 8 questions. Answer any 5

questions. Question no. 1 is compulsory.
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1. () Determine all values of d for which rank of the

\ matrix :
(d -1 0O 'o}
0 d -1 0
0 0 d ]
L —6 11 -6 1}

is equal to 3.
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Show that the vectors v, = (1, 1, 2, 4),%
vy = (2, -1, —5, 2), vy = (1, —1, —4, 0) and

vy = (2, 1, 1, 6) are linearly dependent in R,

Evaluéte <

l'l.x2
: tan x
Iim ( ) .

x-20 x
Find the angle between thg surfaces :
xlogz=y2—1and'x2y=2.——z
at p.oint (1, 1, 1).
Show t:liat the Legendre polynomial P, (x) satisfies

P, (=) = 1" P, ().
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(8) Y= x log z = yz_-—. 1 9T x2y
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(@ Let-T be a linear o‘peratorl on R? defined by

' Mx, v, 2 = B8x, x— y, 2x + y + 2).

Show that T is invertible and determine 'I‘—1

L) Determine the value of a ana b éo that the system

of equations :

.2x+3y+52'

I
©

x . Iy — Iz = 8

2x + 3y + az = b
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has :

" (# no solution

(=)

(=)

(@) a unigue solution

(iit) an infinite number of solutions.

ﬁqm'r.w'iiwiﬁaa;w‘%@ﬁs
T(x, y, 2) = (Bx, x — Yy, 2x+'y +- 2)
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2x + 3y + bz = 9

Tx + 3y — 22
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2x + 3y + az
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(@) Show that the function f defined on R by :

x, if x is irrational

f(x) = {

—x,  if x 1is rational
18 continuous only at x = 0.
(b) Find the asymptotes of the curve :

2x3—5x2y+4xyz-y3+6x2—7xy+y2—x+

By. - 3 = 0.
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2x3 — Bx2y + 4xy2 — 3 + Bx2 — Txy + y?2 - x

+ 65y — 8 = 0.

Find the extreme values of [ (x, ¥ 2) = 2x + 3y

+ z such that 2 + y2 = 5 and x + z = 1.
Evaluate thé infegral :

dxdy.

220 &0
I M~ =

BEAT f (x, ¥, 2) = 2x + 3y + z B TAH HHA FAW
Hifee SEfes 22 + y2 = 5 9T x + =z = 1 fg=w
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(@) Determine the general and singular solution of the
non-linear differeﬁtial equation :
y =2y + ()2
(b) Solve the differential equation :
(1?2 — 2D + .2)y = &¥ tan «x.

d

‘where D= —

dx
(37) mm—i@wmm%ﬁmm

y o= x4+ )2
() =|AFHFe GHEHIOT
(D2 - 2D + 2)y = e* tan x

et D=% %, W1 wE Wit

(@) Find the directional derivative of the scalar function

¢ = xy? + yz? at point (2, -1, 1.) in the direction
of  the normal to the surface x log z — ¢ = —4

at point (-1, 2, 1).



(&)

(1)

(=)

(6 9 A Math.-I

Show that the field of force given by :

—~»

F=(y2cosx+z3)+2ysinx—4)j + (3xz* + 2)k

is co.nservativ.e and find the wo-rk‘done in
moving tbe pa‘rticle in the field from a point
A 651, <Dyte @ point Bl G, 1, 2).

afaesr T 6 = o2 + y2? 'EFT fﬂg 2, -1, 1).

g3 x log =z — y2 = —4 & f&g (-1, 2, 1) R TdaGE9 |
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F=(y%cosx+23)i +(2ysinx —4)j + (3x=* + 2)k
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Show that the equation :
2x? —B6y*—122% + 18yz.+ 22x +xy=0

represents a pair of planes and find the angle

between them.
Find the eci‘uations of the tangent planes to the
hyperboloid 2x* —-6y* +32z* =5 which pass through

the lines 3x-3y+6z—-5=0 and x+9y—-3z=0.

fag =ifse & ST .
2x2—6y9—12zz+1.8yz+2zx+xy=0

gaaEl & Sie 1 gfararees o & e gaa%

= T OHO AW HISY
AT 250 —6y? +322 =5 B TIY FEASA F

HHIHTOT T oy Shifeh 3@ 3x —3y +62-5=0

AN x+9y—3z=0 T TERAT ¥
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Let V be a finite dimensional inner product space
over field F, and let g : V —- F be.a linear
transformation. Then show that there exists a unique
vector y € V such that g(x) = (x,y) for éil

x e V.

A particle moves in a plane in such a manner that

its tangential and normal accelerations are always

‘equal and its velocity varies as etn-'(s/e) g . being

the length. of the arc of the curve measured from

a fixed point on the curve. Find the path.
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