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Instructions :  Attempt any five questions out of ten questions. Each question carries 40
marks, Marks distribution of each question is allotted in their right
margin.
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1. LetT:R*—R?beamapgivenby T (x, ¥, 2) = {2x, 3y). Then,
(i)  Prove that T is a lincar transformation. 15

(i1) Find the matrix of T relative to ordered bases B, and B, where B, = {(1, 0, 0,

(0, 0, 1), (0, 1, 0)} and B, = {(1, 0, (0, )}. 15
(iti) Find rank of matrix [T] B, B, where By = {(1,-1), (1, D}. 10
AR TR - RTESEH I T (r, v, 2) = (2x, 3y) g e 2, @
() fig FL e T o Y wwiat (ifre game) 2 |

(i) i srur B, 30t B, % wiE T 1 S TI@ L 7@ B, = {(1, 0,0, (0.0, 1),
(0, 1,0)} 3B, = {(1,0), (0, D} R

(i) 3TSIE [T]B,, B, F1 i g & w@l B, = {(1,-1) (1, 1}
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Prove that eigen value of an ldempotent matrix are different from 2. 10
. . ) 1 2

Find A~} by using Cayley-Hamilton’s theorem, where A = _— 15

Also express 2A% — 3A3 + 9A2 — 7A + 51, as a linear polynomial in A, where

1
A= 2 : 135
o3
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i 244 _3A3 + 9AZ — 7A + 5L, F1 A T Yt wgug 3w  oft e B, &t
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A= !

Prove that —+ 3. <tan™! RPN l. 15
4 25 3 4 6
. — tanx
Evaluate M z : 10
x—0 X

Find the volume within the cylinder x? + y? = a? between the planes y + 2 = b?

and z=0. 15
. : 3 4 = 1
Resifd i+ = <tan! = <—+ —.

4 25 3 4 6

s 1ien X —lATIX
TR RSt Im =——

x>0 X

ma—vﬁy+z=bzaﬁtz=0%aﬁaamxl+y2=az%aﬂmmmawmm’{' 1
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4. (a) Provethat(l,2)w (2, 3] is neither open nor closed set. 15
117 1 1 a b c
b Ifil, w2 | and| w ! are eigen vectors of the matrix A=|c a b, then find
1y w w? b ¢ a
the eigen values of A, where w # 1 is a cube root of 1. 10
/2
(¢) Evaluate 'flog sin x dx. 15
0
(a) farg R = (1, 2) U (2, 3] A A e e R SR A A s = R
111 1 i-l (a b c]
() AR |1||w? ] w | AREmA=c 2 bl % o Jmed B, @ A % S
1) WJ wz_l lb c a
et ) 31 L, B w1, 1 F A R |
n/2
{©) mmas&qflogsinxdx.
0

5. (a) Prove that the point (-%,2, OJ is the circumeentre of the triangle formed by

points (1, 1,0), (1,2, Dy and (-2, 2, -1). 13
(b) Prove that the plane x + 2y ~z = 4 cuts the sphere x2 +y2 + 22 —x+2z-2=01in

a circle of radius 1 unit. 13
(¢) Find the equation of the cone formed by rotating the line 2x +3y =6,2= 0 about

the y-axis. 14

@ Rgstfefge,1,0).0,2 )M 2, 2, ~1) s firem & w4 P Frafess
1)
ﬁg(—a,z,{)}%l
(b) féaﬁ%maﬁzy_z:wmrﬁéx?+y2+z24x+z—2=o%asrﬁﬁla%

Fam B i TR
(c) %@2”33/=6,zz0ﬁy-aa%sqkazgmﬁéaﬁai§aﬁatﬁmmaﬁ l
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dy
Solve : (x + y)2 —= =a°.
(x+y) "

Solve : (Zxy + &) dx — (C—J dy=0.
y

9

d
Using method of variation of parameters, solve Ex—g +y=secx.
;. 2 dy _ >
FABL: (x+Y) 3~

gz«ra&:(zxyﬂx)dx—(%] dy=0.

dz

Find particular integral of differential equation d_x% -2 EE +y=xsinx

xdetydy 9% _x?_y?

Solve:xdy_ydx— 21y

2

d d
Solve :Ex_‘},i—Ztmxa'x‘!ﬂL 5y=0.

mﬁw%—zgwqu%wﬁgm@maﬁﬁmﬁl

ﬁ_de‘i‘ydjfz 92_x2__y2

“xdy-ydx xliy?
. d? d
oL :E‘x%—ﬁtmxaxzwt Sy=10.
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A particle of mass m is falling under the influence of gravity through 2 medium
whose resistance is equal to § times the velocity. If the particle was released
from rest, show that the velocity of particle at time t is

_I%E {I_C—St.’m}_

A uniform beam of length 50 cm rests in equilibrium against a smooth vertical
wall and upon a smooth peg at a distance 5 cm from the wall. Using principle of

virtual work, prove that in position of equilibrium, the beam is inclined to the

1/3
wall at an angle sin“(g) . 15
If T is the tension at any peint P of a catenary and T, is the tension at lowest
point C, then prove that
T2-T,2= W2
Where W being the weight of the arc CP of the catenary. 10
@mmwwgﬁ%m?@wﬁmﬂqﬁﬂ%ﬁwm%éﬂmmm
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Let P, Q and R be forces acting along straight linesx=0,y—-z=a,y=0,z-x=a
and z =0, x — y = a respectively. Find their resultant force. Can this system be

reduced to a single couple ? Support your answer.

Pruvethatgrad(gﬁt)=§xcurl§+hxcur]_a_+(g-V)b+(_h-V)z_1whereg,g

are vector quantities.

Derive Serret — Frenet Formulae.
Ifﬁﬁﬂ"lﬁﬁ?ﬂ?aﬁ?,QWRW:W@ﬁx=G,y—z=a;y=0,z—x=a
az=0,x—y=ademien e | g5 Tfemm et o HIF 10 HRE | T
<5 3 Brpm 1 T FO {couple) T wiafia fiFar s @t ® 2 3O I A

ST K, |
fﬁaaﬁfﬁﬁgrad(g-ppgxcurlb+gxcur1g+@.V)er(p.V)g,as"ig,b
Fhm olEi § | |
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Prove that the depth of centre of pressure of a Trapezium immersed in water
with the side a in the surface and the paralle] side b at a depth h below then

a+3b p_
a+2b

surface is ( >

A hemi-spherical bowt is filled with water. Find horizontal fluid pressure on one

half of the surface divided by a vertical diametral plane and hence prove that it is

% of magnitude of the resultant fluid thrust on the whole surface.

Find curvature of the curve ¥ = [a cos 8, a sin0, b8}, where 8 is a parameter and

a, b are constants.
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(c) EIE-“;= [a cosO, a sinG, W],ﬁmﬂﬁm,aﬁeﬂﬁ'ﬁ%ﬁ? a,bﬁﬂﬁiﬁ% I

ACOME]19 (05)



