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INSTRUCTIONS AND INFORMATION

Read the following instructions carefully before answering the questions.

1.

This question paper consists of 8 questions.
Answer ALL questions.

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

Answers only will not necessarily be awarded full marks.

An approved scientific calculator (non-programmable and non-graphical) may be
used, unless stated otherwise.

If necessary, answers should be rounded off to TWO decimal places, unless stated
otherwise.

Diagrams are NOT necessarily drawn to scale.

Number the answers correctly according to the numbering system used in this
question paper. Write neatly and legibly.
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QUESTION 1

1.1 Jredelthe arithmetic sequence: 8;15;22; coiviiiniiiiniiainiininas

1.1.1  Determine the 36" term (2)
1.1.2 Calculate the sum of the first 36 terms. (2)
1.1.3" If it is given that T,, +T,, , =786, determine the value of m. (4)

1.2 A frog is making a series of jumps. With every next jump, he has only enough energy

left to jump % the distance of his previous jump.

81lcm
1.2.1 If his first jump is 81cm long, calculate the length of his second jump. (1)
1.2.2 Determine the length of his ninth jump. (2)
1.2.3 If the frog continues to jump in this way, will he be able to catch a trapped insect
that is 230 cm away from his starting point? Show all your calculations. 3)
[14]
QUESTION 2

2.1  The given number pattern is a combination of a quadratic sequence and an arithmetic

sequence: 16 ; 32 ;0 ;28 ; —-12 ;24 ; =20 ; 20; ........
2.1.1 Determine the general term of the quadratic sequence. (4)
2.1.2  Determine the general term of the arithmetic sequence. (2)

2.1.3  The given number pattern has two consecutive terms that are equal in value.

Determine the positions of the two terms. (4)
9
2.2 Calculate: > 2(-3)" )
k=3
[14]
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QUESTION 3

The diagram shows the graph of f(x)= iz +1
X+

3.1  Write down the equations of the asymptotes of f. (2)
3.2  Determine the coordinates of A. (2)
3.3  Determine the coordinates of B. (2)

3.4  The graph of g is formed by first reflecting f in the y-axis and then translating it
upwards by 2 units. Determine the equation of g. (2)

3.5 y=x+*cisthe equation of one of the axes of symmetry of g. Determine the valueof c.  (2)

[10]
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QUESTION 4
The sketch below shows the graphs of A . 2x and t(x)=mx+5.

4.1
4.2
4.3

4.4

D is the x-intercept, and B the y-interc
A is the y-intercept of h.
C is the x-intercept of h.

F is the turning point of h.
E is a point on t, such that EC is parallel to the y-axis.
AB is 2 units and CD is 7 units.

AV

Show that p=3.
Determine the coordinates of F.
Determine the coordinates of C.

Determine the length of EC.

(M
3
3
)
[12]
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QUESTION 5

Given: f(x)=3x’, where x>0.
5.1  Determine the equation of .

5.2 Onthe same set of axes, draw the graphs of f and ™', showing the intercepts with the
axes as well as coordinates of two points on each graph.

5.3 Determine the values of x for which f(x)= ().

QUESTION 6

6.1 Given: tan x = %, where x e[180°; 270°].

With the aid of a sketch, and without the use of a calculator, calculate:

6.1.1 sinx
6.1.2 2 —sin 2x
6.1.3  cos*(90°—x) -1

—1 + cos(180°—6) . sin (6 —90°)

6.2 Evaluate:
vanae cos(—0) . sin(90°+6) . tan® (540° + 6)

QUESTION 7
7.1 Given: cos (A—B) = cos AcosB + sin AsinB

7.1.1 Use the above identity to deduce that sin(A +B)=sin AcosB+cos AsinB.

7.1.2 Hence determine the general solution of the equation
sin(2x + 50°) —sin15°cos 48° = sin 48°cos15°.

72 Given: M

2sin’ x —1
4sin x cos x

2

7.2.1 Simplify -
2sin“ x -1

to a single trigonometric ratio.

7.2.2 For which value(s) of x in the interval —90° < x < 90° will the above expression

be undefined?
4sin15° cos15°

2sin”15° - 1

7.2.3  Without using a calculator, determine the value of

March 2024 Common Test

3

4
4
[11]

®3)
3
3

)
[16]
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4

3

3

)
[15]
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QUESTION 8

In the diagram below, the graphs of f(x)=cosx+m and g(x)=sin(x+n) are drawn on the same
set of axes for x €[-240° ; 240°].
A is an x-intercept of fand has coordinates (60°; 0).

B is a turning point of g and has coordinates (60°; 1).

" Y B
N g
0,5
// <
A X
-240° —180° -120° 0° 09 60° 120° 180° 240°
g
........... - )5
/ 0 MCS.CO
8.1 Determine the values of mand n. (2)
8.2 Write down the amplitude of f. (1)
8.3 If h(x)=g(2x), write down the period of h. (1)
8.4  For which values of x will f(x).g(x)<0 in the interval x €[0°; 240°]? (2)
8.5 Describe the transformations that the graph of g has to undergo to form the graph of p,
where p(x)=-cosx. )
[8]

TOTAL: 100 marks
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INFORMATION SHEET: MATHEMATICS

3 —b+/b? —4ac

X=

2a
A= P(1+ ni) A= P(1—ni) A=P(1-i)" A=P1+i)"
n
T, =a+(n-1)d Sn=5[2a+{n—1)d]
n-1 a(r"—l) a
T =ar s == 7 ;r=#l S,=—; -1<r<l1
n r_l ]_—-r
F:X(1+f) -1 P=x1—(1'+1)
i i
; 3 (x+h)— f(x
(0= lim LEEDZTC)
h—0 h
, , X, +Xs Yot
d=J(X2—X1)2+(y2 *J’1)2 M( 12 2 12 2)
y=mx+c Y=y, =mx-x,) m=22"N m = tan@
Xsi=%
(x—a)’ +(y-b)' =r?
In AABC: & b«
sinA sinB sinC
a’ =b*+c¢* —2bc.cos A
area AABC = % ab.sin C
sin(a + ) = sin @ cos f + cosa sin S sin(a — ) =sin @ cos f# —cos e sin
cos(a + f3) = cose cos B —sin asin cos(a — ff) = cosa cos f +sin e sin
cos’ a —sin’ a
cos2a =+41-2sin’ a sin 2a = 2sin a.sin

2cos’ a —1

2 i=1

5 S (5 -5)

o =
n
P(A) = % P(A or B) = P(A) + P(B) — P(A and B)
n
y=a+bx b=Z(x—X)()_/ZY)
Z(x—x)
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QUESTION 1
1.1.1 ([ B==R=22; ...........
el d=7; n=36
T =a+(n-1)d
‘/ N
T, =8+ (36-1)(7) A substitution
T, =253 vCA  answer @)
1.1.2 | a=8; d=7; n=36
S, =§[2a+(n—1)d]
36 g
S, = 7[ 2(8)+(36-1)(7)] v'CA  substitution
S, =4698 v'CA answer
OR OR
n
S, =—(a+1
n 2 ( )
36 o
.= ?(8 +253) v'CA  substitution
— 4698 v'CA answer 2
1.1.3 | T, =a+(n-1d
T = v'CA value of T,
T,.. v'CA Substitutionin T,,
T, T, =GR con 1
505+8+497-72—m =786 v'CA Simplification
-7m=-224
m=232 v'CA value of m (4)
1.2.1 81><§ =54cm
The next jump is 54cm v'A answer (1)
1.2.2 | 81:54:36;.......
a=81; r=3; n=9
3
T =dr™
2 8
T, = 81[5] v'A substitution
256
81 3,16¢cm v'A answer (2)
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138 | S
I=r
| o 81 v'A substitution
] 2
1
3
= 243cm v'CA valueof S,
243 cm > 230cm
Yes he will be able to catch the insect v'CA conclusion
OR OR
Showing that he can reach a distance > v'A substitution
230 through su;lbstltuftmn olf avalue of n VCA value of S,
& i, g
that is > 8 in the S, formula. VCA conclusion (3)
[14]
QUESTION 2
211 |16;0:—12 ;=207 ivivvvian
-16; -12; -8, .......
4; A mrenny
2a=4 v'A value of a
a=2
—-16=3a+b
-16=3(2)+b
b=-22 v'CA value of b
16=2-22+c
=136 v'CA value of ¢
T =2n°-22n+36 v'CA answer 4)
2:1.2 | 32:: 28 :24:20% soiinn
a=32
d=-4
T =a+(n-1d
T, =32+ (n—-1)(-4) Answer only: v'A substitution
T, =—4n+36 Full marks v'CA answer @)
2.1.3 | 2n* -22n+36=—-4n+36 v'CA equating
v'CA factors
v'CA n=9only
~.T,, and T, are the terms v'CA answer 4)
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2.2 T =-54; T,=162; T,=-486
a=-54; r=-3; n=7 vA a=-54
alr"-1 vA r=-3
)
r—1
~54((-3)" -1
S? = ((3 ) ) Answer only: v'CA substitution
—3-1 Full marks
=-29538 v'CA answer (4)
[14]
QUESTION 3
3.1 x=-2 v'A answer
y=1 v'A answer 2
3.2 0= 3 +1 v'A substituting y =0
X+2
1= 3
xX+2
-x—2=3
x=-5 v" A value of x
A(-5;0) (2)
3.3 y= 3 v A substituting x=0
0+2
5
y=5 v" A value of y
5 Answer only:
B[U ; —} Full marks
2 (2
3.4 g(x)= 3 2+1+2 vA —x
-3
Q(X)=j+3 v'A answer
OR OR
Answer only:
Full marks
g(x)=_x+2+3 v'Av'A answer (2)
3.5 y=x+c
3=2+c subst(2;3) VA substituting (2;3)
c=1 v'CA answer )
[10]
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QUESTION 4
4.1 y=mx+5
B(0; 5): y-intercept
OB = 5 units
OA=0B - AB =5 -2 = 3 units VA 5-2
A0 3)
f(X)=-x"+2x+3
b3 M
4.2 X= -b
2a
) .
X=——0o v'A substitution
2(-1)
=1 v'CA value of x
y=—-1)’+2(1)+3=4 v'CA value of y
F(1; 4)
f(x)= —[xz - 2x—3]
v'A  completing the
f()=-[(x —2x+1)-3-1] square
f(x) = —[(x—1)2 —4]
=—(x-1)"+4
fe==(x=1)+ v'CA value of x
B(1; 4) v'CA value of y (3)
43 | f(x)=—x"+2x+3
0=x>-2x-3 v'A equating to 0
0=(x-3)(x+1) v'A factors
x=3 or -1
C(3;0) v'CA answer (3)
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4.4 C@3;0)
CD = 7 units
OD =7 + 3 = 10 units v'CA OD = 10 units
D(10; 0)
= _ V2N
y=mx+5 or = v'CA substituting
o D(10;0) in y =mx+5
0=10m+5 _0-10 OR substituting in
5-0 gradient formula
1
m:—a ~ 7o v'CA value of m
1 ~ .
y=—5x+5 or CDE =180°- Zof incl of DE
AtE: x=3 =26,57°
1 7 v'CA substituting x=3
Ly=-—(3)+5== E-= 26,57°
y 2(3) 5 5 CE =CDx tan 26,5 iny:—%x+5 OR
v'CA CE =CDxtan26,57° | (5)
~CE=2-0="units —7xtan26,57°=~ | YCA answer
2 2 2
[12]
QUESTION 5
5.1 f:y=3x
. v i
i x=3y2 A swapping x and y
1
2
==X
y 3 1
,1 vA +[=x
3
1 1
yz,’gx ; y=20 v'A answer yz,’gx (3)
5.2 y

(1;3)

(3:1)

(0;0)

v'A v'A shape of each
graph

v'A coordinates of any
two points on f

v'A coordinates of
any two points on f

4
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5.3 3x’ = lx
Vs

27x* ~x=0
x(27x*-1)=0
x(3x—1)(9x* +3x+1)=0

1
x=0 or x=—
3

or x=0 or 27x’=1

1
x=0 X=—
3

v'CA equating

v'CA squaring both
sides

vA x=0
v'CA x=1
3

OR

v'CA equating

2
2oy v'CA squaring both
3 sides
2=ty
3
3x° =x
3x° —x=0
x(3x-1)=0
x=0or x=— vA x=0
v'CA x:l
3
OR OR
32 = x v'A equating
3x°—x=0
X(3x—1)=0 v'A factors
1 4
x=0 or X=§ vA x=0 “)
v'CA x=l
3
[11]
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6.1.1

4L _ 4 -
r’=(=4)> +(3)*=25 > | v A sketch
) _
r -3 - VAr=5
S.sInX = o v CA answer 3)
6.1.2 2 —sin 2x
=2 — 2 sin x cos X v A expansion
=2_9 -3 __4) v" CA substitution
5 5
o, 4
25
- v CA
7 answer (3)
6.1.3 cos” (90°—x) -1
=sin’ x—1 v A sin® x
2
_ [ —_3] 1 v" CA substitution
5
=9 _
25
25 CA answer (3)
—1+ cos(180°—6) . sin (6 —90°)
6.2 .
cos(~ ). sin(90°+ @) tan(540°+6) In numerator-
~1+ (~cos6). —cosd v A-cos@, v A—cosf
cosé . cos@ .tan (540° — 360°+6) In denominator:
5 v A cos@ , v A cos@
cos” 0 -1
cosé . tan” (180° +6)
- (1 — cos’ 6‘) . ,
cos’ @ . tan’ @ Atan® 0
_ ‘Siﬂzgz v CA —sin?6
cos’ 6. szg
cos” @
=1 v" CA answer after
simplification (7)
[16]
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QUESTION 7

7.1.1 sin(A +B)

= C0$ [90" — (A+B)] v A co-ratio

=cos(90°—~ A -B)

= COS [(900 ~-A)- B] v" A re-arrangement
=c0s(90°—A).cos B+sin(90°—A).sin B v' A expansion

=sinA.cos B+ cos A.sin B (3)

7.1.2 | sin (2x +50°) —sin15° cos 48° = sin 48° cos 15°

sin(2x +50°) = sin 48°c0s15° +sin15° cos 48°

sin(2x+50°) = sin 63° ¥'A using compound
angle identity

2x+50°=63°+k.360° OR 2x+50°=180°—63°+k.360° | A both solutions

2x =13° + k.360° 2x = 67° + k.360°
x=6,5°+k.180°, ke Z x=133,5°+k.180°,ke Z | YCA x=6,5°+k.180°

v'CA x =33,5°+k.180°

k € Z : penalty of 1 if not

written at least once (4)
721 4sin xCcos x
2sin’x —1
_ 2 (2sin x cos x)
—(1-2sin’x)
_ 2sin2x v A 2 sin 2x
T _cos2x v' A —cos x
= —2tan 2x v CA answer 3)
722 |2sin’x—-1=0
sinx =+ 1 v A+ 1
V2 V2
x = —45° or x = 45° v CA—45° ;CAVv 45° | (3)
7.2.3 4sin 15° cos 15°
2sin?15° —1
= _ 2 tan 30° /A—Ztan 30°
1
= _2|—
%)
-2 or 243 v' A answer
3 3 (2)
[1
5]
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QUESTION 8
81 | VAme_1
2 2
n=30° v A n=30° )
8.2 amplitude of f = 1 v' A answer (1)
8.3 | period of h =180° v A answer (1)
84 | 60°<x<150° v v A A answer 2)
8.5 translation of 60° to the left; v" A translation of 60° to the left
and reflection in the x-axis v" A reflection in the x-axis (2)
[8]
GRAND TOTAL: 100
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