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Time : Three Hours Maximum : 80 Marks
B Part A

Answer all questions.
Each question carries 1 mark.

0 &)
1. 8 t)dt =+/2 . Find dr,
uppose _J:;g( ) _‘:’; /2

2. State mean value theorem for definite integrals.
3. Solve the initial value problem :

ds :
— =cost +sint,s(n)=1,
7 _ (m)

4. Find the antiderivative of x_2 £

1
1+¢2

d x
5. Find af dt
0

6. Write the formula for the length of a smooth curve x = g(y),c<y<d.

7. Write the surface area formula for revolution about y-axis, a smooth curve x = g(y)2=0 on [, d].

8. State first form of Fubini’s theorem.
9. What is a matrix polynomial ?

1.0
10. Find the eigen value of |:0 2].

(10x 1 =10)
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Part B

Answer any eight questions.
Each question carries 2 marks.

3

1 3
Suppose A is continuous and J'h(r) dr =0 and Ih(r) dr =6. Find jh () du.
!

= =1
Evaluate w 2ydy.
Find Ixz sin (xa )dx :
Find the area of the region between y = 2x and the x-axis on the interval [0,b].

: 1
Show that the value of _[ J1+cosx dx cannot be possible.
0
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Can a function have more than one antiderivative. If so how are the antiderivatives related ?

2r n

Find J I(sinx+cosy)dxdy_
= 0

Find the area of the region R enclosed by the parabola y = x% and the line y = x + 2.
Find the characteristic equation of :

1 2 3
A=|0 -4 2
0-9 7

to the normal form.
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Verify Cayley-Hamilton theorem for the matrix L 2] :

Show that AT has the same eigen values as A.

(8 x2=16)
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Part C

Answer any six questions.
Each question carries 4 marks.

Find the average height of the paraboloid z = x% + y* over the square 0<x<2,0<y<2.

1
Evaluate | J‘ T[ysinz dx dydz-
000

Evaluate I

Find the area of the region between the x-axis and the graph of f(x)= x—x?-2x-1<x<2.

Find the area of the regions enclosed by the curves x® -y =0 and 3x% - y=4.

Find the volume of the solid generated by revolving the regions bounded by the lines :
x=0,y=-1,y=1 and the curve x =+/5 y* about y-axis.

Find the length of the curvé :

¥ s =
x=-—§-——-y fromy=1toy=gq.

Calculate A* using Cayley-Hamilton theorem if, A = [‘; 2] :

Show that the following system of equations are inconsistent :
X+ + 20 -%4 =5
200y +30y — %3 — 204 =2
4 + 5y + 303 =7.
(6 x4=24)
Part D :

Answer any two questions.
Each question carries 15 marks.

(i) A pyramid 3 m high has a square base that is 3 m on a side. The cross-section of the pyramid
perpendicular to the attitude x,, down from the vertex is a square x,, on a side. Find the
volume of the pyramid.

1
(ii) Find the area of the surface generated by revolving the curve : ¥ = x3,0<x 25, about the
X-axis.

Turn over




4 E 2124

33. (1) Find the polar moment of inertia about the origin of a thin plate of density 3(x,5) =1 bounded
by the quarter circle x2 + y2 = 1 in the first quadrant.

=

(ii)) Evaluate (12 it yz) dx dy

(= — ]

34. Find the volume of the region D enclosed by the surfaces z = x% +3y% and z=8- % y2.

35. (i) Solve the following system by determinants :
2x-by+22=2
x+2y-4z=5
3x-4y-6z=1.

(ii) Obtain the row-equivalent canonical matrix of :

* gy g :
2 1 -3 -6 ¥
d 3 1 2

(2 x 15 =30)



