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PART A

Answer All Questions. Each question carries 1 mark

Write sinh~1 x as a logarithmic function.
The derivative of sech 2x with respect to X is ...............
: dx
Investigate the convergence of flw =
§ th il mallogal
Find the n™ term of the sequence 1, 257 T 1araE

Ny 3\t
Find lim,,_, o, (1 + ;) : )
State whether the series Y=y % converge or diverge.
Find % at (4,—5) if f(x,y) =x% +3xy + y.
Define a power series about x = a.
9. Find the n™ partial sum of $%_,(—1)™.

10. Find the Cartesian coordinates of the cylindrical coordinates (0,1,0).
11. Find the polar equation of the circle x + (y — 3)? = 9.

12. What is the domain of (x,y) = {/y — x2 ?
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(12 x 1 = 12 Marks)
PART B
Answer any NINE Questions. Each question carries 2 marks

13. Prove that cosh? x — sinh? x = 1 using the definition of sinh x and cosh x.
14. Find the volume of the solid generated by revolving the region bounded by the line
x + 2y = 2 and the lines y = 0,x = 0 about the x-axis.

15. Examine the convergence of the improper integral f_om coshx dx.
16. Find the perimeter of the cardioid r = a(1 — cos8).
17. Evaluate [ 220X g

cosh* x
18. Show that the sequence 0, 2,0, 2, ..........0,2, ...... does not converge to zero.
sin?n
2n
20. Find the sum of the series o, (—1)™*1 zi"

21. Prove that the following alternating series is convergent.

¥ 1+1 1+1 +(—1)"+1
st3—ztg— weee .

19. Evaluate lim,,_, o,

22. Find the domain and range of the function f(x,y) = sin™'(y — x).



23. Find the linearization of f(x,y) = x? + y? + 1 at the point (1,1).
. e¥ sinx
24. Evaluate llm(x'y)_,(o‘o) =

(9 x 2 = 18 Marks)

PART C
Answer any SIX Questions. Each question carries 5 marks

25. Show that cosh™ x = In(x + VxZ — 1) for all real x > 1.

26. Find the area of the surface generated by revolving about the x-axis, the portion in the
first and second quadrants of the circle x2 + y? = a?.

27. Prove that if Y5_,|a, | converges, then Y5, a,, converges.

28. Verify wyy, = wy,, ifw =e* +xIny + ylnx.

29. Show that the function f(x,y) = ‘/ﬁ—yl’ has no limit as (x,y) — (0,0).

30. Find the Maclaurin’s series for f(x) = In(1 + x). Also find the Taylor polynomials of
orders 0,1,2 and 3 generated by f at zero.

1 2dx
31. Evaluate [, #
dx
5

32. Compare flm % and flw 1.z With limit comparison test.
33. Graph the lemniscate r? = 4sin 26.

(6 x5 =30 Marks)

PART D
Answer any TWO Questions. Each question carries 10 marks

34. Find
a) The area of the surface of the solid formed by the revolution of the cardioid
r = a(1 + cos ) about the initial line.
b) The spherical co-ordinate equation for the sphere x2 + y2 + (z — 1)? = 1.

35. Using chain rule express ‘;—‘:— and 2—: in terms of r and 6 if w = tan™?! (5) ;X =rcosf,

s aw ow T
y = rsin 6. Also evaluate = and 25 & (1, E)'
36. Show that the following series converges to tan~ x forall -1 <x < 1
%2 TSl

x——3—-+?—7+

(2 x 10 = 20 Marks)
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