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Section A

Answer any 6 questions. Each carry 3 marks.

1. Differentiate sin(x2 + ex) with respect to x.

2. Find the derivative of y =
cosx

1− sinx
w.r.t. x.

3. Find the transpose of 1 5 6 3
2 5 7 8
5 9 2 4

 .

4. Determine the rank of the matrix

A =

[
1 0
0 2

]
.

5. Calculate the rank of the matrix

A =

[
1 2
3 6

]
.

6. Find the value of sin−1
(−1

2

)
.

7. Simplify the expression eln(x2+y2) .

8. Calculate lim
x→0

x2 − 4

x2 + 3x+ 2
.

Section B

Answer any 4 questions. Each carry 6 marks.

9. If A is a square matrix, verify that A+A′ is symmetric and A−A′ is skew-symmteric,
where A′ is the transpose of A.
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10. Find the matrix A if [
2 1
3 2

]
A

[
−3 2
5 −3

]
=

[
−2 4
3 −1

]
.

11. Determine the rank of the matrix 3 −1 2
−6 2 4
−3 1 2

 .

12. If f(x) = x3 + 1, find f−1(x) and identify the domain and range of f−1(x).

13. Compute the value of the limit lim
u→1

u4 − 1

u3 − 1
.

14. Simplify: ln(coshx+ sinhx) + ln(coshx− sinhx).

Section C

Answer any 2 questions. Each carry 14 marks.

15. (a) Evaluate
∫ 1

0

x5

1 + x12
dx.

(b) Evaluate
∫

csc x dx.

16. (a) Evaluate
∫

(x+ 1)(x+ logx)2
2x

dx.

(b) Evaluate
∫

sin3 x dx.

17. a) Suppose u and v are functions of x that are differentiable at x = 0 and that
u(0) = 5, u′(0) = −3, v(0) = −1, v′(0) = 2. Find the values of the following
derivatives at x = 0.

(i) d

dx
(uv)

(ii) d

dx
(7v − 2u).

b) Calculate the derivative d

dx
(cos−1(x2)).
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