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iv)  agraphpaper-providedbythe Faculty

Answer ALL questions in English.
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QUESTION 1
a) Solve the inequality 2 - 4x < -6. Express the answer in interval notation.
(4 marks)
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Figure: solution on a number line.

b) Solve the inequality |5x + 2| < 3. Express the answer in interval notation and on a number

line.
(5 marks)
O
Figure: solution on a number line.
c) Sketchy =2|x- 3| + 5. State the vertex, the y-intercept and any x-intercepts.
(5 marks)
15.0 ~
12.5 - \
10.0 A
> 7.54
5.0
2.5 1
0.0
2 0 2 4 6 8
X
Figure: absolute-value graph.
QUESTION 2
a) Given f(x) = 2x - 6 and g(x) = -5/(x - 5), find (g ° f)(x) and state its domain.
(5 marks)
b) Given f(x) = (1 - 4x)/(x + 3) and g(x) = V(3x + 3), state the domain of each function.
(4 marks)
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c) Find the equation of the straight line passing through (1, -3) and (5, 0).

(4 marks)
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Figure: line through the two points.
QUESTION 3
a) Givenz;=2-4iand z, =5+, find z; - z, in the form a + bi.
(4 marks)
b) Evaluate i*33 and simplify completely.
(3 marks)
¢) Solve the logarithmic equation log_2(x) + log_2(x - 14) = 5.
(5 marks)
QUESTION 4
a) Solve the simultaneous equations
y=x2-4
y=x+8.
(5 marks)
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b) Write a system of inequalities that describes the shaded triangular region with vertices (0, 0),
(4, 0) and (0, 5).
(5 marks)
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Figure: shaded triangular region.

c) Write the equation of the circle with centre (-4, -2) and radius 4. Hence write its general
equation and sketch the circle.
(5 marks)
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Figure: circle.

QUESTION 5
a) Prove the identity sin? x/(1 - cos x) = 1 + cos x.
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(5 marks)

b) Find the perimeter of the sector with radius 9 cm and central angle 120°.
(4 marks)

Figure: sector.

c) Aright triangle has legs 9 cm and 8 cm. A sector of radius 3 cm and angle 90° is cut from it.
Find the area of the remaining shaded region.
(5 marks)

END OF QUESTION PAPER
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APPENDIX 1

Formula sheet (as supplied with the paper).
sin? A + cos?A =1 tan? A+ 1=sec’A
sin(A + B) = sin A cos B + cos A sin B tan2A=2tan A/ (1 —-tan*A)
cos(A +B)=cos Acos B -sinAsinB Arc length, s =8
tan(A - B) = (tan A-tan B)/ (1 + tan A tan B) Area of sector = 7%r?0
cos 2A = cos? A - sin? A al/sinA=b/sinB=c/sinC
cos 2A =1 -2sin? A=2cos>?A-1 a?=Db?+c2-2bccos A
sin 2A =2 sin Acos A Area of triangle = "zab sin C
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