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Test 1

INSTRUCTIONS AND INFORMATION

Read the following instructions carefully before answering the questions.

l.

This question paper consists of EIGHT questions.
Answer ALL the questions.

Number the answers correctly according to the numbering system used in this

question paper.

Clearly show ALL

determining yo
Answers only will nof ¢ awarded full marks.

You may use an app ntific QaICulator (non-programmable and non-

graphical), unless stated otherwise.
If necessary, round off answers to TWO decimal places, unless stated otherwise.
Diagrams are NOT necessarily drawn to scale.

Write neatly and legibly.
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QUESTION 1

1.1

1.2

QUESTION 2

2.1

2.2

Solve for x:

LI.1 x(5x+2)=0

1.1.2  x(2x — 3) = 4 (correct to TWO decimal places)
1L13 x2—x—-62>6

Solve for x and y simultaneously if:

Given:

3x—1 2x—1 7x—5

4 ' 3 " 12

2.1.1 If x = 5, determine the values of the first three terms.

2.1.2  What type of sequence is this? Give a reason for your answer.

2.1.3  Which term will be equal to —44,5?
Given the series:

184+ 642+

11 March 2024

()
)
Q)

(6))
[15]

(1
(2
(©))

2.2.1 What is the value of the first negative term, if any? Explain your

answer.
2.2.2 Determine the tenth term, To.

2.2.3 Determine S, — Sqg.
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QUESTION 3

3.r= 'ﬁf_i’f_@_ennine the value of:

3.2  6;5+x;—6; 6x form the first 4 terms of a quadratic sequence.

3.2.1 Show thatx = —3.

3.2.2 Determ ession for the general term of the sequence.

QUESTION 4

Given:

flx) = 2

T

4.1  Write down the equation of the:
4.1.1 Horizontal asymptote of £
4.1.2 Vertical asymptote of f.

4.2 Determine th

4.3  Sketch

the axes.

4.4 If another C
coordinates of i'ﬁwi-w ltersec of the asymptotes of g.

sl
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3)

isymptotes and the intercepts with

3)

f(x-3) + 7, determine the

)

[10]
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QUESTION 5

The diagram shows the graphs of f(x) = —2x?> —4x + 6 andg(x)=mx +c. A,B
and C are the intercepts of f'with the axes. T is the turning point of the graph of /. The
graph of g is a straight line parallel to AC, and is a tangent to the graph of fat D.

"]
| 7
i F
. P
: C
L
P
i
1
1
|
0
« X
S [0 \B >
!
1
1
1
I
I
1
I
A4
5.1 Determine the lengths of OC and AB. (5)
5.2 Determine the equation of the axis of symmetry of the graph of f. (2)
5.3  Show that the length of ST = § units. (2)
54  Calculate the gradient of AC. 2)
5.5  Hence, or otherwise, calculate the coordinates of D. (5)
5.6 For which value(s) of a will f(a +t) = f(a — t) for all values of ¢ ? (2)
[18]
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QUESTION 6

The graph of f(x) = a*, where a > 0 anda # 1, passes through the point (3 ; %)

£
6.1 Determine the value of a. (2)
6.2  Write down the equation of f~! in the form y=. .. (2)
6.3 Ifh(x) = f(x — 5) , write down the domain of h. (1)
5]
QUESTION 7
7.1 If sin 34" = p, determine the value of each of the following in terms of p,
WITHOUT USING A CALCULATOR.
7.1.1 sin214° (2)
7.1.2 cos34’.cos(—22°) + cos56°.sin 338° (4)
7.1.3 cos 68° (2)
7.2 Determine the value of each of the following expressions:
c0s(90° — 26).sin @
sin? (180° + 6).cos(720° + 6) (6)
[14]
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QUESTION 8

In the diagram, the graph of f(x) = —sin 2x is drawn for the interval
x € [=90° 180°].

8.1

8.2

8.3

8.4

Draw the graph of g, where g(x) = cos(x — 60°), on the same system of

axes for the interval x € [-90°; 180°] in the ANSWER SHEET. (3)
Determine the general solution of f(x) = g(x). (5)
Use your graphs to solve x if f(x) < g(x) for x € [-90° 180°] (2)

Which transformation must the graph of g undergo to form the graph of 4,

where A(x) = sin x? (2)
[12]
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INFORMATION SHEET

—bb2 —4ac

d 2a

A=PA+ni) A=P(-ni) A=

I =a+(n-1)d

T =ar™

n

:'l

L & o

' _— f(x+h)_f(xl I
Flop= o, h

d=(x, —x)2 + (0, —y )2

P(1-i)" A=P(1+i)"

g, = %[241 +(n—1)d]

_a-)

_a
” 1—r;—1<r<1

= 2 2
m_yz_yl
y=mx+c Y=y =m(x—x) 3% m=tan @
(x—a) +(y-b) =r?
a b ¢
In AABC: sinA  sinB  sinC

4:12 :b2 +02 —2bc.cos A

areaAABC = % ab.

sin(c + 8) = sin a.cos 3 + cos a.sin f3
cos(a + ,8) =cos.cos f—sina.sin f

cos’a—sin’a
cos2a =41-2sin’ &

2cos’ a—1

2 Jx

n
_n(A)

n(S)

X

P(A)

y=a+bx

sin C
sin(ex - f3) = sin a..cos B — cos a.sin 3

cos(a — )= cosa.cos f3 +sin at.sin

sin 2a = 2sin ¢.cos o

P(A or B) =P(A) + P(B) — P(A and B)
po 25—
D (x=X)
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ANSWER SHEET

LEARNER’S NAME: CLASS:

QUESTION 8.1

-

30
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Test I Marking Guidelines

NOTE:

e [If a candidate answers a question TWICE, mark only the first one.

e Consistent accuracy applies in ALL aspects of the marking guidelines.

11 March 2024

QUESTION 1
5
111 [x(5x+2) =0
0 P = oot
x=0orx=-¢ x = x==c @)
1.1.2 | x(2x—3) = 4
2x2—3x—-4=0 v Std form
_=bt vb? — 4ac
= 2a
_=(=3) £(=3)2 - 4(2)(-4) v'Substitution
X 2(2)
3+ v41
X = —_—
4
x =-—0,85 or x = 2,35 v'v'Each root (4)
113 | x2—=x—-6>6
x2—x—-12=20 v’ Standard form
(x+3)(x—4)=0 ¥’ Factors
CV.x=-3andx =4 ¥’ Both critical values
0 0
< { } >
+ -3 = i F
x< -3 or x>4 v’ Answer (4)
Page 2 of 11
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1.2

x24+xy—2y2=0..0

r=y=3..0

x=y4+3..0
Substitute @ into @:

Sy +3)2+yy+3)—-2y =0
Y24 6y + 9 48 g

x—y=3.0
x2+xy—-2y2=0..0
y=x-3..0

Substitute @ into @:
B oy il | (S (2)

v x the subject

v Substitution

v’ Simplifying

v'value of y

v'value of x

v" y the subject

v Substitution

sx?+x(x—3)—2(x—3)2=0 v’ Simplifying

ax?4+x?—3x—-2x*+12x—18=0

~9%—18=0

L ox =2 ¥'value of x

s ] ¥'value of y (5)
[15]
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QUESTION 2
ATy - 2 v
2.1:1 EIBEOR 3= 3; 25 Answer (1)
2.1.2 | Arithmetic sequence; d = —% or v Arithmetic sequence
® g M
= is subtracted each time == 2)
2
2.13
¥ Substitution
¥ T,=-44,5
¥ Answer (3)
221 |18+6+2+,,.
Geometric sequence with r = é v GS withr = %
Thus no negative term. ¥’ no negative term (2)
222 |1y =ar®™?! ;a=18; r=§ :n=10
1,9
=18 (§) ¥" Substitution
~ 2187 AT )
2.2, 1
2 S — S ;a =18; r=§;n=10
a a(l—r")
T ¥ Correct sum formulae
1310
18 18 [1 - ('2') ] ¥'¥' Substitution into each
B 1 il formular
1—§ 1—§
=27 -—27 [1 — (l)ml v Simplifying
3
= 4,57 x 10 Y Answer 5)
[15]
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QUESTION 3

GiSitiCOM
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3.1

33
2(1 L 2k)
=2

LB 5-7——65

v n=32.
Sa=12[2a+ (n=1)d =2
=225

a2 = 2 [2( -3 v’ Substitution
= 2 6— 62
~ 2 [=6—62 v Answer
= —1088
OR OR

n v ' n=32.
Sp=2[a+1]

2 ¥’ Substitution

32
Saz = —-[(—3) + (—65)]

22 v’ Answer
Sip = —1088 3)
321|6;54+x;—6; 6x

X+5—-6;—6—(5+x);6x —(—6) v’ 1* difference
x—1;—x —11; 6x + 6 ; 1* diff v" 2™ difference
—x—11—(x—1) = 6x+ 6 — (—x — 11) ; 2™ | ¥ 2™ difference equal
diff
n—2x—10=T7x+17 v’ Simplifying
nx=-3 4)
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3.2.2 | Sequence :6; 2 ; —6 ; —18;...
-4 ;=8 ; =12 1%diff
—4; —4 2. diff
2a = —4
s —2 va=-2
Yb=2
Yec=6
2Ty=—2n2+2n+6 ¥ Equation )
[11]
QUESTION 4
411 |y=-2 v' Answer (1)
412|x=1 v’ Answer (D
4.2 | x — intercept
2 . 2=0 Yy=0
x—1 ¥
3 -
x—1
§=2x—2
5=2x
5 ¥ x — intercept
)
y — intercept
3
Y=g 2
y=-5 v'y— intercept 3)
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43 Ay v’ Asymptotes
E
E v x-and y-intercepts
! 2.5 X
p -
’ \ v" Shape
13 1
hy 3)
44 | (4;5) = vxvy (2)
[10]
QUESTION 5
5.1 | OC = 6 units v OC=6
A; B: x-intercepts let y =0
n=2x2—4x+6=0 vy=0
sxl4+2x—-3=0
Sx+3)DEx-1)=0 v Factors
sx==3 orx=1 v’ Both x-values
A(—=3; 0)and B(1; 0) =
« AB = 4 units v' Answer (5)
52 b
~ 2a
—4
== [Z(TZ)_ ¥ Substitution
B V=l )
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5.3 | Substitute x = —1 in f(x)
2 ST==2(-1)?-4(-1)+6 ¥ Substitute x = —1
= 8 units v’ Answer (2)
5.4 Py Z = Zi
. 0-6 ¥' Substitution
-3-0 |
— 3 ¥’ Answer )
5.5 | Let eq. of tangent be:
mg=2 ;//lines ‘
y=2x+k v mg=2
at D: flx) = g(x) ~ —2x% —%E’ +6=2x+k
w—=2x2—6x+6—k=0........ ) v -2x>—-6x+6—k=0
For tangent: A=0
(—6)2 —4(-2)(6-k) =0
~.36+48—-8k =0
k=105 v k=105
o—2x2—6x+6-105=0...... Subst k in @
“2x2+6x+45=00r 4x>*+12x+9=0
s (2243 =0
Cr
2
y=2(-3)+105=73 vy=7-
=D(=3: 73) 0
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5.6 | a ==1 ; the axis of symmetry Yva=-1
OR
fla+t)=f(a—1t)
s=2(a+t)>—4(a+t)+6= —2(a—t)>—4(a—1t)+6 | ¥ Subst.
nw—2a% —4at —2t* —4a— 4t +6
—2a*+4at —2t* —4a+4t+6
ra=-—1 va=-1 2)
[18]
QUESTION 6
6.1 | f(x) =a*
27 v’ Substitution
— =0
8
3 3
N =
(2) “
3
=3 v" Answer ()
6.2 (B)x
Y=\g
y
i @) v Swop x and y
S, ANSWER ONLY:
3 FULL MARKS ¥" Answer (2)
63 |[x€R v Answer (1)
[5]
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QUESTION 7

(1)? = p* + (opp)?
O F ()% = x*

o= 2f/1—p2

7.1.1 | sin214°
= sin(180° + 34%)
= —sin 34° - . v'—sin34°
=—p . v’ Answer (2)

7.1.2 | cos 34°.cos (-22°) + sin 34°.sin 338°
= c0s 34°.cos 22° + sin 34°(— sin 22°) v cos22° ¥ —sin22°
= c0s 34°.cos 22 ° — sin 34°.sin 22°
= cos (34° +22°) v Compound angles
=cos 56°

- v p @)

7.1.3 | cos 68°
= cos 2(34°) v’ Double angle
=2cos?34° -1

2
=2(y1-p?) -1
=@ —p*)—1
=1-2p? v Answer (2)
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7.2 c0s(90° — 26).sin &
sin” (180° + 8).cos(720° + )
__sin26.(sinf) v sin260 ¥ (—sin 6)?
(—sin 8)2. (cos 6) v cosd
2sinf cos 8 .sinf
e v'sin?  ¥'2 sinf cosf
=2 174 v (6)
T — [14]
QUESTION 8
81 J;
. v’ Shape
¥ Endpoints
v Intercepts
X with axes
0 120 15\3\180
| . (180°:-0,5)
(-90°:-0,87) ' =1
3)
8.2 | —sin2x = cos (x — 60°) v’ Equate the equations
—sin 2x = sin (90° — (x — 60°)) v" Co-functions
—sin 2x = sin(150° — x)
sin(180° + 2x) = sin (150° — x) v sin(180° + 2x)
180° + 2x = 150° — x + n(360°),ne Z
3x = =30+ n(360),n € Z v' n(360),n € Z
x = —10° + n(120°) ¥ =10>+n(120°) (5)
83| —-10°<x <110°ORx € [—10°% 110°] v Inequality/ Notation
v Interval 2)
8.4 | g must shift 30° right v 30° v right (2)
[12]
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