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1. This paper consists of EIGHT (8) questions on TWO (2) pages.
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QUESTION 1

(a) Find all the roots of the polynomial
2 - 622 +11z~6=0

{8 marks]

(b) Determine the centre and radius of the circle
2, .2 =
r*+y° —6x+8y—11=0

[8 marks ]

(c) Find an equation of the line perpendicular to the line y + 2z = 3 and passing through
the point (1,3) (4 marks ]

QUESTION 2

(a) Solve each of the following equations for z

i 323 =943 [6 marks |

il.  logz(z +6) —logg(z +2) = loggx [6 marks |

(b) Expand and simplify  (2z + 3y)° [8 marks |
QUESTION 3

(a) Find the first four terms in the expansion of (1 — z)™ . [6 marks ]

(b) Prove the following identities

i. tan A 4+ cot A = sec Acsc A [4 marks]
ii. (1 —cosA)(1+secA) =sinAtanA [4 marks]

(¢) The population of Mbabane varies according to the equation
P = 100000¢e%-15¢

where t is time in years. Find the time it will take for the population to double. [6

marks]
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QUESTION 4

4. (a) Use Cramer’s rule to solve the following linear system of equations

z+3y+3z = 16
r+4y+3z = 18
2r+Ty+72 = 37

[12 marks |

(b) Solve the following trigonometric equations giving all solutions between 0° and 360°

2cos?z —sinz~1=0
QUESTION 5

5. (a) Use the limit definition of the derivative to find f/(z), given that

fzy=22+=z
[10 marks |
(b) Find the derivative of y = (z2 + z +1)3 4 marks
(c) Find the second derivative , 4", of the function y = (2z +1)8 [6 marks |
QUESTION 6
6. (a) Evaluate the following integrals

i. /(1 + 222 4+ /) dz (5 marks ]

. 9z »
1. / m dzx [5 ma.rks]
(b) Find the area enclosed by the curve y = 9 — z° and the z-axis. (10 marks ]
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QUESTION 7

7. (a) For the function, y = 23 — 622 + 9z + 1 find and classify all stationary points, determine

intervals of increase and decrease and sketch its graph. (10 marks]

(b) A cattle owner has 800 metres of fence which he wishes to use to make a rectangular
holding region in which his cattle will graze. IF the region will border an existing fence,
find the dimensions of the region and calculate the largest area that can be enclosed. [10

marks]
QUESTION 8

8. (a) Differentiate the following functions

i oy=(@+)Vz2+1 [6 marks]

. z?2 -1

i y=—55 [6 marks]
(b) Integrate the following functions

i. /153:2(:::3 —1)* dz [6 marks]

ii. /(1 +z+4+2% 423 de [6 marks]
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