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Instructions for Students: 1) Use of non-progammable calculator is allowed
2) All questions are compulsory
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l;+ atl
b) Solve: 4x+3y- z =0,3x+4y+ z =0,x- y-22 =0,5x+ y-42 =0
c) For what value of 2 and p the system of equationsx+y+z=6,

x+2y+52=10, 2x+3y+),2=p has i) a unique solution, ii)
infinitely many solutions and iii) no solution. AIso find solution
when ),=Z a\d p=g

ORc) Determine I such &at the system of equations2.r+y+22=0, 06
x+ y+32 =0, 4x-3y+ )z =0 has i) trivial solution iiy Non_
trivial solution. Also find the non-hivial solution

Q2 Solve the following
a) Show that the vectors (t 2 4),(2 _l 3),(0 I Z), (-3 7 z) are 05

linearly dependent. Express one of the vector as linear
combination of the others.

Ql Solve the following

a) Reduce the following matrix to normal form and
rank

vector corresponding to greatrst Eigen value

.Also find Eigen co-2

vagelofy'3

b) Using Cayrey-Hamitton rheorem find la, wherel=Ll i ;l
Lo " ol

c) Find Eigen values of the
[r 3

,uLi* 7=l -: 7
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c) Veriry Cayley-Hamilton theorem for the mahix ,e--ll s zl 06 Co-2

lznz)
and hence find l-'

Q3 Attempt Any Three from the following

a) Ifu=log(x'?+y'y*t--'[/],findthevalueof$+$ 06 co-3[*/ A'
l' \ ?\

b) If r = tan-' I 
r' + "v' ], prove that I *!* y!=sin2z and 06 co-3' \x-y)' dx')y

... "d-u - d-u " d'u[] I- _ + /XV_+ y- _ = ZCOSJASIn t' Dx" ' Ax}y 0y"

c) Ifr=e'secr and y=s'1312 thenshowrhat 2(.''"! 
a!:'v! -; 06 co-3

d@,fl a@,v)

d) lt z=f(x,y\ and, x=e'cosy,y=e"sinv, pove that 06 CO-3

.. oz & ,. dz . .. ( az\' ( az\' ...1( a\' ( al'1
tl. x-+y-=r* - and ll) l- I +l -l=e'-ll-l+l :-l I' av ' au ay '\&, (4] L(aill \4,/ l

Q4 Solve the following
a) A balloon is in the form of right circular cylinder of radius I .5 m 05 CO-4

and length 4 m and is suffounded by hemispherical ends. If the
radius is increased by 0.01 m and lengXh by 0.05 m. Find the
percentage change in the volume of balloon, where volume of

balloon is Y -rr'h+!nr3
3

b) Find extreme values of:r2 +y2 +ry +x-4y+5 05 CO-4

c) hove *" ifll:U dx = cot 
I a and hence find the value of 06 Co-4jx

-rsin xl- dc
ix

OR
c) The temperature T at any point (x,y,z) of space is given by

T = 400xyz'z ,find the highest temperature at the surface of sphere 06 Co'4

x2 +y'+22 =1

yagezof 
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Q5 Att€mpt Any Three fiom the following

' r(l-.$r)

a) Evaluate t I rsine&dO 06 Cij'5
00
r G7"(tr':l

b) Evaluare J J t :;,z.txdydz 06 Co*5
000

c) Evaluate llw<**;}&dyovertheareabetweeny=a2 and y=x 06 Co-5

d) Change the order if integration and ev ,toa" '!o! r:' * as, 06 CO-5
04y

Q6 Solve the following
a) Find the area bet'rer r: the circle x' + y' =gs6n 

" 
line x+y = I 0i CO-6

in the flrst quadrant.

b) A tamina is bounded tiy the cuwes / = x2 -3r and ./ = 2,. If the tl5 C{i-6

density at any point is given by,hy, find the mass of lamina using

double integration.
c) Prove that the moment of inertia about an axis through the cemtre 06 CO-6

perpendicular io the plane ofa circular ring whose outer and inner

radii are a and b respectively i, ! ug' - b'1 ,where M is mass"2
ofthe ring.

OR
c) Find t}re volume of the solid generated revolving the ellipse 06 CO-6

!*l)=rabout v axis.
a' b'
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