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SECTION - A

All the first 4 questions are compulsory. They carry 1 mark each.
b.-
1. What values of a and b maximize the value of J [x —xz] 0 G

A

2. Suppose that f is continuous and that

3 e 3
[ t(x)dx=3 and [ t(x)dx=7. Find | f(t)dt.
a 3] 4

3. Give an example of improper integral of the third kind.

4. Give the equation of the elliptic paraboloid which is symmetrical with respect to
the planes x = 0 and y = 0 and the z-axis and having vertex at the origin.  (1x4=4)

SECTION-B

Answer any 8 questions from among the questions5 to14. They carry2 marks each.

5. Compute the lower sum L and the upper sum u for the function f defined by

f(x) =x2on [0, 1]and P = {0, ¥;, 5.9, 1}

P.T.O.
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:
6. Show that the value of j y/ 1+ Cos X dX cannot possibly be 2.
0

/. Find the area of the region between the x-axis and the graph of
) =x3=xe=2x;—1< x <2

T

8. Test for convergence _f : dx .
S e
= xP e T
9. Given J 2 dx=— , show that T'(p)T'{(1-p)=——— whereQ<p<1.
1+ sinpm sinp

a

10. Find the area of the region enclosed between y = x2 and y = — x* + 4x,

11. Findthe volume of the solid generated by revolving the region between the parabola
x = y2 + 1 and the line x = 3 about the line x = 3.

¥
12. Find the length of the curve y = | \/cos 2t dt from x =0 to x = %
a
In8§ In_-,r

13. Evaluate _[ J e* "V dx dy.
1 0

14. Find the area of the region cut from the first quadrant by the curve r = 2{2 — sin 2{}}’}(2 :
(2x8=16)

SECTION-C

Answerany 4 questions from among the questions 15 to20. They carry 4 markseach.

15. Show that for any positive integer n, J (In :-:j” dx =x (In x)n -n _f (In x}rH dx .

1

| -1)" n!

16. Prove that J' x™ (Inx)" dx = % where nis a positive integerand m=—1.
3 m+
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17. The region in the first quadrant enclosed by the parabola y = x2, the y-axis and

the line vy = 1 is revolved about the line x = /,3 to generate a solid. Find the
volume of the solid.

18. Find the area of the surface generated by revolving the curve y = x5, 0< x< ¥
about the x-axis.

19. Find the volume of the prism whose base is the triangle in the xy-plane bounded
by the x-axis and the lines y = x and x = 1 and whose top his in the
plane z =fix, y) =3 —X—V.

20. Evaluate JJ e* 'Y dy dx where Ris the semicircular region bounded by the
B

x-axis and the curve y = f1_ x? . (4x4=16)

SECTION-D

Answerany 2 questions from among the questions 21 to24. They carry 6 markseach.

"

2 2 2
XaJ K =a a R
=N T
2 2 a

21, Show that [ x*-a? dx

22 Prove that 22" ' (p) T (p +-%)—_- Jrr(2p).

23. Find the area of the surface swept out by revolving the circle of radius 1 centred
at the point (0, 1) about the x-axis.

1 I-=x
24. Evaluate [ [ \fx+y (y—2x)*dydx. (6x2=12)
g o




