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Instructions for Students: 1) Use of non-programmarble calculator is allowed
2) All questions are compulsory

Q1 Solve the following Marks COs
a) Reduce the following matrix to normal form and hence find the 05 CO-l
rank
1 2 -1 4
2 4 3 4
L, 2 3 4
-1 2 6 -7
b) Solve: 4x+3y-z=03x+4y+z=0,x—y-22=0,5x+ y—4z=0 05 CO-I
c¢) For what value of 2 and u the system of equationsx+ y+z=6, (g
X+2y+5z=10, 2x+3y+Az=y has i) a unique solution, ii) CO-1

infinitely many solutions and iii) no solution. Also find solution
when 2=2 and 4 =8
OR
¢) Determine A such that the system of equations2x+y+2z=0, 06 CO-I
X+y+3z=0, 4x+3y+Az=0 has i) trivial solution ii) Non-
trivial solution. Also find the non-trivial solution

Q2 Solve the following
a) Show that the vectors (1 2 4),(2-13),(012),(-372) are 05 CO-2
linearly dependent. Express one of the vector as linear
combination of the others.

P14

b) Using Cayley-Hamilton theorem find A4*, whered={-1 -1 0 05 CO-2
041 0
I 33
¢) Find Eigen values of the matrix 4=|3 7 =3|Also find Eigen 06 CO-2
6 6 2
vector corresponding to greatzst Eigen value
OR
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Q3

Q4

c)

Verify Cayley-Hamilton theorem for the matrix 4=

N W
AW N
W N B

and hence find 4™

Attempt Any Three from the following

a)

b)

d)

2 2
If u=log(x*+ y*)+tan™ [—‘E—J, find the value of Zx—?+9—f

%
3 3
If u=tan™ v , prove that i) x@‘—+y§£=sin2u and
x-y Ox oy
2 2 2
if) ng——i:—+2xyiy-+y26—1-2i=2fsos3usinu
b5 Oxdy

owu¥) Ax) _,
a(x,y) O(u,v)
If z= f(x,y) and x=e"cosv,y=¢€"sinv, prove that

N A N AN A ICAN G
i). x-a—v-i-ya—e 5 and ii) (Exhj +(a) =e [(a] +(51-J

If x=e"secu and y=¢"tanu then show that

Solve the following

a)

b)

c)

A balloon is in the form of right circular cylinder of radius 1.5 m
and length 4 m and is surrounded by hemispherical ends. If the
radius is increased by 0.01 m and length by 0.05 m. Find the
percentage change in the volume of balloon, where volume of

balloon is ¥ = zr’h +§n‘r3

Find extreme values of x>+ y* +xy+x~4y+5

e “sinx ;
WY dx=cot” ¢ and hence find the value of

Prove that
b X

J'i‘_“i o
-
OR
The temperature T at any point (x,y,z) of space is given by

T = 400xyz>, find the highest temperature at the surface of sphere
X+ + 2 =1

06

06

06

06

06

05

05

06

06

CO-2

CO-3

CO-3

CO-3

CO-3

Co-4

CO-4

CO-4

CO-4
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Q5 Attempt Any Three from the following

# a(l-cosé)

a) Evaluate ‘[ I rsin@drdf 06 Cisd
01 1--:2 1—x?—y?
b) Evaluate I I I wvzadxdydz 06 (o5
0 90 0
) Evaluate ny(x + . jdx dy over the area between y = x° and y=x 06 CO-5
d) Change the order f integration and evaluate i[]e’zdxdy g6 CO-5
04y

Q6 Solve the following
a) Find the area betwe: = the circle x* + y* =9and the line x+ y =3 6z CO-6
in the first quadrant.
b) A lamina is bounded by the curves y=x*—3x and y=2x.Ifthe 65 CO-f
density at any point is given by Axy, find the mass of lamina using
double integration.

¢) Prove that the mnoment of inertia about an axis through the cemtre 66  CO-6
perpendicular tc the plane of a circular ring whose outer and inner

radii are @ and ? respectively is %M (a* —b*), where M is mass

of the ring.
OR
¢) Find the volume of the solid generated revolving the ellipse 06  CO-6
2 2
x_2+%;?=1 about v axis.
a _
s ok ook e ok o ok K
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