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INSTRUCTIONS AND INFORMATION:
Read the following instructions carefully before answering the questions.

1. This paper consists of FOUR QUESTIONS.

2. Answer ALL the questions.

3. Clearly show ALL calculations, diagrams, graphs, etc. that you have used
in determining your answers.

4. Answers only will NOT necessarily be awarded full marks.

5. You may use an appfoVed scientific calculator (non-programmable and
non-graphical), unless stated otherwise.

6. If necessary, round answers off to TWO decimal places, unless stated
otherwise.

7. Diagrams are NOT necessarily drawn to scale.

8. Write neatly and legibly.
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QUESTION 1

Given the equation: h(x) = —72 + 2

1.1~ Determine the x-intercept of h. (2)
1.2 Calculate the y-intercept of h. (2)
1.3 Write down the equation of asymptotes of h. (2)

1.4 Hence, sketch the graph of /. Clearly show all intercepts with  (3)

the axes and asymptotes.
9]
QUESTION 2
The graph of f(x) = a* + b is drawn below. B is the y intercept of /.
X
/ 11)
— »
Use the above ;raph to answer the following questions:
2.1  Write down the equation of asymptote of f. (1)
2.2 Determine the values of @ and b. (3)
2.3 Write down the range of /. (1)
2.4 Determine the coordinates of B. show all your workings. (2)
2.5  Determine the equation of ¢, if t(x) = 3f(x) — 1. (3)
[10]
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QUESTION 3

In the diagram below, the graph of f(x) = —3sinx is drawn for the interval

of 0° < x < 360°
s,
URT] 17 ¥y
h
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. = - 0 360

) -

-3 4 \ e

-4 ¥ maranhi
3.1 Write down the amplitude of /. (1)
3.2 Write down the minimum value of f(x) + 5 (1)

3.3 One the same set of axes, draw the graph of p, p(x) = tanx for (3)
the interval 0° < x < 360°

3.4 Use the graph to determine the following:

3.4.1 The value of £(90°) — p(180°) (3)
3.4.2 Determine the equations of asymptotes of p. 2)
3.4.3 For which values of x is p(x) < 0 (4)

3.5 The graph of f'is reflected about x-axis and then moved 2 units
upwards to form the graph of £. Determine:

3.5.1 The equation of &. (2)
3.5.2 The range of k for the interval 0° < x < 360° (2)
[18]
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QUESTION 4

4.1 Given the equation of r(x) = 2cosx — 1

TERM 3 2025

4.1.1 Sketch the graph of 7 on the provided grid, for x € [0°,360°]  (3)

4.1.2 Write down the period of 7.

4.1.3 Determine the maximum value of r.

4.1.4 Determine the range of 7.
4.2 The diagram below repres
y Xy ©
4 A
I I > X
, 90 180 270 360
2y

4.2.1 Write down the values of a and q.

4.2.2 Using the graph for which values of x is f'a decreasing

function.
4.2.3 For which values of x is f(x) = 2

4.2.4 Write down the minimum value of £, if f'is shifted 3 units

downwards.
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= acosx + q
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[13]
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QUESTION 1
L1 [ xintercept (v = 0) m—
0==+2 1
a7
.20 g 2)
: _2 =2
—2x = -2
x=1
1.2 | y intercept (x = 0) x=0v
y = =+ 2 (undefing -
= There is no y ints Conclusionv”| (2)
1.3|x=0 x=0v
y=2 y=2v )
1.4
Shape v/
x-intercept v’
Asymptote v/
3)
9]
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QUESTION 2

> =

21 [y=2 y=2v (1)
22 |b=2 b=2v
f(x) =a* + 2 atpoint (2;11) Substitution v
11 =a?+2 a=3 o« (3)
9=.q°
V9 =Va?
a=+43,a=3
23|yeERy>2 ORyE€E (2; ©) Answer vV
ACCEPT: y > 2 (2)
2.4 | Since B is the y intercept (x = 0)
y=3%+2 x=0v
y=3 =3 ()
~ B(0;3)
2.5 | t(x)= 3f ()l 3(3* +2) -1V
t(x) -=-..3(3x F2)—d Simplification v/
t(x)=3.3*+6-1 31 359 (3)
t(x) = 3*1 45
[10]
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QUESTION 3
3.1 | Amplitude =3 3v (1)
3.2 | Minimum value=—-3 + 5 2V (D
Minimum value = 2
3+3
Shape v/
Asymptotes v/
All intercepts v/
= (3)
& x
360
34.1 90°) — p(180° 3V
];(_3 )_ OP( ) NOTE: Learner is required to 0V
- _3 use graph not Algebraically! 3V 3)
342 | x =90° x = 90°v (2)
x = 270° x = 270°v
o o o, o gQ° < 180° v v
3.43(90° < x <180°0OR x € (90° 180°] NOTE: Cuomect <x
. . o | motation 90° and 270° || 270° < x <360 vV o
270° < x <360 OR x6(270 ;360 ] must be excluded on the (4)
solution of a learner
3.5.1 | f(x) = -3sinx 3sin (x)+2 vV 2)
reflect f on x axis
-y = —3sinx
y = 3sinx
moving 2 units upwards k(x)= 3sinx +2
352|-1<y<50Ry€[-1;5] Answer V'V (2)
INCORRECT NOTATION: 0 MARKS
[18]
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QUESTION 4
4.1.1 ¥y
A
4
3
2 Shape v/
I r(x) = 2cosx—1 Turning point v/
ki y-intercept v' (3)
P x
360
4.1.2 | Period = 360° -' Answer ¥ (1)
4.1.3 | Maximum value = 1 Answer v/ (1)
414|-3<y<1 ORye€[-3;1] Answer vV’ (2)
4.2 y
a4 ‘
3 — = = |
Al /\_ |
i _/ ; Ll L -
e 90 1 S Q7 5 T O 360
et _— | =
—y | |
421 a= -1 Tifa=-1v
q=2 g = 250 ()
422 180° < x < 360° Answer v/
ACCEPT: 180° < x < 360° (1)
423 190°<x <270° Answer vV 2)
4.2.4 | Minimum value=1-3 = =2 2V (1)
[13]
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