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QUESTION ONE (18 marks)

Circle only the letter that is next to the correct answer for each of the following:
Nb: there will be a penalty for incorrect answers.

I3 (a—b)3 L
Awaig? B. @’ —3a’b-3ab® -b*
Co T 3h3gh b B o 3atbisabl =b°

1.3 Given the statements: (i) 2 is a prime number.
(i1) 6 is a multiple of 18.

(i

“\{ i) Ao shfee SHin |,

A. Both are true B. Only (1) is true

C. Only (ii) is true D. Both are false
A

14 (12%) (—E] = R

At B. —16x’

€ ol6x D8

1.5 The total surface area of a closed box with dimensions height = 5 ¢cm, length = 3 cm
and width = 2 cm 1s:

A. 62cm B. 30 sq. cm

G iem D. 62 sq.cm
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1.6 If f(x)=2x-6 then f'(x)=..........

ANGx—2 B. 6x+4

e 05x 3 D. 0.5x-3

QUESTION TWO (18 marks)

3cm : 4 cm

10cm hek e

Fig. 1

205 Refer to Fig. IS
Calculate the total surface area of the right triangular prism. (5)
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2.2 The right triangular prism is filled with water and the water is poured into the cylinder (fig. 2).
If the diameter of the cylinder is 12 cm, determine the height of the water in the cylinder. (5)

2.3. Show that 1.25% is a rational number. 4)
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2.4 Show that the sum of three odd natural numbers is odd. 4)

QUESTION THREE ; (15 marks)

3.1 Consider:

fTX)={

B el

|x=2|+2, 1<x<4

3.1.1 Sketch the graph of f. i (7)
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3.1.2 Determine the domain of [ in interval notation. (2)

3.2 Determine:

(Fog)3) if glx)=x-1.
3)

3.3 Graphtheset H'= {(x,y)eRzi ¥ Sf(x) }m {( x,y)e R’ [yzl } on the set of
axes above. (3)

QUESTION FOUR : (25 marks)

4.1 Solve for x and write your answer using set builder notation.
5x3"-9x3"2<12 and [2x-4|<4 (6)
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4.2 Consider:
3<|2x+1|<5

Solve for x and represent your solution on the number line provided below. (6)

A
v

4.3 Simplify:
5.\'+3 +5x+l
2x-r? +2x+l

(3)
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4.4 Solve for x:
Ix9" —4x3" +1=0 (5)

4.5 Solve for n:
22n*3 24n—1 7
G

Tala 2
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QUESTION FIVE : (10 marks)

5.1 Write as a single log:
2logx—410g(3x—2)+%]0g(4x—]) (4)

5.2 Solve for x:

log, x* +log,(2x +1) = log, x (6)
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QUESTION SIX (26 marks )

6.1 Determine the following limits ( if it exists ).

6l 1im[“' —8} (3)

a—2 a2 — 4

6.1.2 lim {23‘2 ‘x} 3)
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6.2 Determine f'(x) from first principles.

S (x)=+x 5)

6.3 Consider f(x)=-x*+3x +1 .

6.3.1 Determine the equation of the tangent to the curve at x = 1. 4)
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6.3.2 Calculate the local maximum and minimum turning points. (5)

6.4 Differentiate with respect to the variable in the following:

6.4.1 y=(/x+3)? (3)

6=

6425 (1) = >

)
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QUESTION SEVEN : (30 marks )

7.1 Given tanf@=m and 0 <90° simplify (with the aid of a diagram):

71 sin?6 - tan%:v (4)

Thalle sec’@ —cotd (3)
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7.2.1 Sketch the following graphs on the set of axes provided.

7 ={(5)| y=coslx+30°) , 180" < x<180° }

Page 14 of 17

gz{(x;y)‘yz’tan—;£ ,—180° <x <180 } (6)
2 -
i 1
-180 -120 .--60 10 50 120 180
-1
-2t
L
7.2.2 What is the amplitude of [ ? (1)
7.2.3 What is the period of g? (1)
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7.3 Simplify: tan%—(sin%) (sec%) (5)

7.4 Solve :

sin 8 cos40° + cos@sin40° = 0.5 for e —180° <@ <180° (6)
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7.5 Prove: EASE )

1+cos28

QUESTION EIGHT : (8 marks)

8. A piece of cardboard 80 mm by 50 mm has square corners of side x mm cut out as shown
below. a

X mm

X mm

50 mm

80 mm

The edges are then folded. up so as to form a box without a lid, of depth x mm.

X mm
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8.1 Calculate the volume of the box in terms of x.

8.2 Determine x so that the volume of the box is a minimum.



