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 MATHEMATICS
Paper' 1
Tirﬁe : 3 Hours | Maximum Marks : 150
Note — Attempt Five questions in all. Question No. 1 is

compulsory. Attempt any other four quéétions from
the rest. All questions carry equa‘l marks.
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1 (@  Find characteristic equation and roots of the following
matrix :
8 6 2
A=|-6 7 4
2 -4 3
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Prove that the set S = {1, 2, 1), (2, 1,—‘13),

(1, —1, 2)} forms a basis of vector space

Vi®R).

_ T
If f(x) = sinx and &(x) =cosx, Vx € _[0 5 E] , then
find the Vahie of g with the help of Cauchy’s mean

value theorem.

Solve :

(D2 —7D —6)y =e%* (1 + x)

d
D= —-
where Iz

'If:

2

Uu=x+y+2z0=x +y2+z2and w=xy+ yz+ z2x,

then find :

(gradu) . {(grad v) x (grad w)}, where grad =V.

.7\.)

- 2o



(3 Math.-I

- - B
65 Forces 13, 10 and 5 kg weight act along the sides
BC, CA and AB of an équjlat“;eraI' triangle ABC. Find

the direction and the magnitude of their resultant.

(1) /1 e & stfyenafores gHteor ik Te @@

S
8 -6 2
A=|-6 7 -4
' 2 -4 3

() ﬁqx =ifteie oo ag==a
S = {(1: 2, 1): (2; 1, 0)9’ (1’ _1’ 2)}
afgs wafse v,(R) &1 T ER ¥

(|) =fg

TT

f(x) = sinx S‘ﬁT g(x) =cosx,Vx e [O,E:I,
@ IS HEHME TH9T 1 HWeET@ § g HT A A

?:Fﬁ‘%rqva
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(¥) =B sHifsg | , —
D2 —7D -8)y =e** (1 + x)

sef D= -

dx '

2

Uu=x+y+2z,0=x2+y2 +2299 w=xy+ yz+ 2x

a9 JA i

(gradw) . {(grad v) x (grad w)}, 5@ grad (IIOTET)

N5

li

(T) uwF gHag HYst ABC &t ysusii BC, CA 3R
AB @ 3HfE9T 13, 10 31X 5 U, YR &+ I
frafier € 1 aftomdt =1 9fmmor @E feen s
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2 = :\(a) Apply matrix theory to solve the following system

of equations :
x+y+z=6
x—y+z=2
2x +y —z2z=1
b) Prove that the mapping [ : V;(R) - V,(R)

defined by :
fQuy, ug, ug) = (g — Uy, 4y — ug)
is a linear transformation. -

(o Stéte and prove Cauchy-Schwarz ine_quality.
(27) erege fafa & #regm | = g e =
i e 1 15 L
x+y+z=6

x—y+tz=2

2x +y—2=1
: . ' P.T.O:
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() fag =wifse fF v,(R) =1 V,(R) T wfafaso

f:Vi(R)—> V,(R) S f&F

[(uy, ug, ug) = (uy — uy, uy — ug)

R uRefea ¥ uw Yaw wuaer S|

(|) =wigh-varst staffeT =1 9w fafae ok =9 fax
Hifsa |

(@) Evaluate :

lim (—12— — cot? xJ
x—0 \

(b Prove that the radius of curvature at any point

(x, ) on the Astroid :

is three times the length of the perpendicular from

the origin on the tangent at that point.
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- (© If :
u=x¢y/x)+yly/x,

then prove that :

o O2u By %u i y.2 %u
dx? dxAy dy?

(31) T WIS
lim (——1—2— —(:01.:2 x)

x—0 \ x

() fog =ifst 5 T=E=ms

X

x2/3 4. y2/3 — g2/3

%ﬁ?ﬂ?%ﬂﬁa(x,y)mam—ﬁwgaﬁ%
& wreREr W S o w1 e W A T

AT T
") =afg :
u=xdy/x)+wyly/x),
fag =mifsig
%u o%u %u
2 + 2 # =0
Ox? 2 oxay = Ay

P.T.O.
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2

3 3 3

u +v' =x+y andu +02=x +y3,

then find the value of :

d(u, v)
(x, ¥)

Evaluate :

f _” 2z dxdydz
v

where region of integration V is a cone enclosed

by the following surface :

Prove that a rectangular solid of maximum volume

within a sphere is a cube.

() A€ W+ =x £y AT 42 + 02 =3 + 43, @A

<

o(u, v)
o(x, ¥)
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wm'amaﬂfaq:v

' ‘UJ‘ 2z dx_dydz

s

STEl WHERS T AN V UE Ve g, S e gedi
¥ o gam ® |

maﬁm%@ﬁé%msﬁww

el STHArRR 3 Uk o9 B ¥ |

Reducé the equation :
11y%+ 14yz + 8zx + 14xy —6x — 16y + 22 — 2 =0

to canonical form and state the nature of the

surface.

Find the equation of the sphere having the circle :

x2+y2+22+10y—4z#8,x+y+ z=3

as a great circle.

P.T.O.
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(© =~ Find the equation of the cylinder whose generators
are parallel to the line :
O
i =2 '3
and whose guiding curve is the ellipse :
x® gy =1,2=0
(31) THtEwTr .

11y% + 14yz + 8zx + 14xy —6x — 16y + 22 —2=0
=1 Tafea =9 9 gu=ga Sifste aon s9s g usiEia
T3 S s |

(9) TS w1 FHER Aa shifsig fSEer 99 -
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x2+y2+zz+10y—4z=8,x+y+ D

TS ged I B0
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x2 +2y2 =1,z=0

T

Discuss the solutions of the following equation :
P22 -3y =4(1 - y)
Solve :

d? d |
2 i 4 2 Yy —

For Bessel function, prove that :

2n J, (x) =x[J, _; () + J,, , 1(x)]

(37) = griterTor & '@l = fa&@=an sifsa

pP2(2-38y)2 =4(1 - y)
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(W) AmE wem @ fau fas wifeg BEo:

2n Jn(x)'= x[J, 4 (d+d, 1)

(@) If f and g are two scalar point functions, prove

that ‘:
div (fvg) =f Vg +V F.Vg
b) Prove that :
Vx(Vxa)=V(V.a)—Via
(9] Evaluate by Green’s theorem :

J'[(cosx siny — xy) dx + sinx cosy dyl
¢

where C is the circle x? + y? =1
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o (3 AR 7 amm g D afxw fag wom &, @ fas Hifsw

s

div(fVg) =f Vig+V f.Vg

(=) fag =pifse &
Vx(Vxa)=V(V.a) —V2a

(Q) I wmE g = w1 " wa it

_f[(cosx siny — xy) dx + sinx cosy dy]
e

=Tel Cé‘ﬂ x2+y2=i ¥

(ar) Six equal heavy rods, freéiy hinged at their ends
form a regular hexagon ABCDEF which when hung-
uP by the point A is kept from altering its shape
by two light rods BF and CE. Find the thrusts

of these rods.
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A particle is moving vertically downwards from rest

through a medium whose resistance varying as

velocity, discuss its motion.

The greatest and least velocities of a certain
planet in its orbit round the sun are 30 and

29.2 km/sec. Find the eccentricity of the orbit.
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