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Instructions for Students: 1) Use ofnon-programmable calculator is allowed
2) All questions are compulsory

Ql Solve the following
a) Reduce the following matrix to the normal form and find its mnk

lq s 6 71

l, ,0,, ,rl
j,o ,, 12 13l

b) rest forcons,**, *lf ojr:,,,'.'r",1,!*.,, co1. x+ y+ z =-3; 3x+ y-22 =_21 2x+4y+72 =.7c) Solve x+y+22=0; x+2y+32=A, x+3y+42=O;3x+4y+72=0 06 CO1

c) Find the value of& suctr tirat m?tystem ofequations 06 COI
2x +3y -22 = 0; 3x- y +32 =0; 7 x + lqt _ z = 0

has nontrivial solutions. Find the solution.

Q2 Solve the following
a) Examine for linear dependence or independence ofvectors 05 CO2

(1,2,3), (3, -2,1),(1, -6, -5). rf dependent find the retation
between them.

b) Find the Eigen varues or ,=i i ] -ll ,na r,.,." nna 0s co2
L | _r ll

Eigen vector corresponding 10 greatest Eigen value.c) Veri! Cayley-Hamilton theorem for thi matrix I and hence 06 COz
I z -t lt

find A-t,*here z=l-l z .,tl
llLr_r 2)

OR



c) Use Cayley-Hamilton theorem to find l-l and 14, where 06 CO2

Ir 2-21
a=l-r 3 ol

Lo -, t]

Q3 Attempt any Three from the following

a) tf u = ery the, 6n6 -a'1- 06 co3' 1x}ydz

b) \f a2 x2 +b2y2 +c222 =l and x+ y+ z =k; prove that 06 Co3

&,_dy-.lz
b2 y-"2, 

"2, 
-o2* a2x-bzy

t 1 l) au ouc) lf a=togl '^*/-l; IIno (r) x-;-+ y -:- and 06 CO3
(r"+Y") ox oY

... , O2u ^ 62u O2u|l x- 
-+ 

zxv-+ y------:' 6xt ' 0x0y ' 4z
d) If x=,'cosd, /=rsind;provethat JJ'=I 06 CO3

04 Solve the followinp 
Ez

a) The power dissipated in a resistor is given by f =ft. Usinc 05 CO4

calculus, find the approximate percentage change inP , where E
is increased by 3olo and R is decreased by 2%.

b) Find extreme values of x3 +3ry2 -3 *2 -3y2 +4 05 co4

c) Find the minimum value of .x2+y2+22 subject to the oondition 06 Co4

Dz=a3
OR

la,
c) Prove that [1 -ta.=Ug(t+a); a>-0 06 COA' ! losx

Q5 Attempt any three from the following
2xz

a) Evaluate I [ *1x2 + yz1aya, 06 Cos

00
o ' '['+Yb) EvaluateJl l rara* 06 co5

00 0
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5 2+r
c) Change the order of inregration and e vatuate { t dtdx 06 CO5

O 2_t
d) Evalwte [ lwdx&over the positive quadrant of the circl. 06 CO5

1))x'+v'=a'

qf Solve tne fonowing
a) Find the area ofthe cardioid r=a(l+sind) 05 CO6
b) Find the volume ofsolid formed by the area ofrevaluation about 0S CO6

Y-axis, ofthe part ofthe parabola y2 =4u cut offby the latus
rectum.

c) A tamina is bounded by the curv es y = 112 -3* and y=2x. Ifthe 06 CO6
density at any point given byiry, find the mass ofthe lamina.

OR
c) Find the moment of inertia about X-axis ofthe area enclosed by 06 CO6

the line.x=0,/ =0 ana 1+4 =t.ab
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