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QUESTION 1

2?43z 42

1. (a) Find the limit of the function f(z) = o

(i) z—0
(i) z— -1

(iii) z — o0

2]
3]
[3]

(b) Use the limit definition of the derivative (i.e from first principles) to find

fl(z)if f(z) =v2z+1
(c) Find the derivative % if
y = sin~! z? (N.B: sin™! = arcsin)

QUESTION 2

[6]

[6]

2. (a) Use Newton’s method with four (4) iterations and zy = 1 to calculate the

square root of 2.
(b) Given that f(z,y) = zye®, find
@ fy
(i)  fue
(¢) Find the derivative of y = z'°®

(d) Find the slope of the curve z? + zy + y? = 2 at the point (1,2).

6]
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[4]
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QUESTION 3

3. (a) Evaluate the following integrals

(i) / sin” zdz [4]
. 4z
(iii) /0 /_ (1 62"y)dady 4]
(b) Given that A =i-j+kand B =3i+j, find
(i) A-B [4]
(i) AxB 4]
QUESTION 4

4. (a) Use Gaussian elimination method with back substitution
to solve the system 2r + 4y + 62 = 2 8]

4r + Sy + 62z = 1

3x + y — 2z =1

(b) Use elementary row operations to find the inverse of the matrix

133
A=|14 3
13 4
[6]

(c) Reduce the following matrix to row echelon form

1 1 4 4

0 -1 -2 -3
A=

1 3 7 9

-1 -2 -4 -6
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D.

QUESTION 5

(a) Find the eigenvalues and eigenvectors of the matrix

1 2 1
A= 2 0 -2
-1 2 3

(b) Solve the following homogeneous system of equations.

z+2y—3z = 0
2c—y+4z = 0

dr+3y—2z = 0

(c) Find the adjoint of the following matrix

133
A=11 43
13 4

[10]

[5]

[5]
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