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INSTRUCTIONS AND INFORMATION

L. This question paper consists of EIGHT questions.

2. Clearly show ALL calculations, diagrams, et cetera which you have used in
determining the answers.

3. Number the answers correctly according to the mzmbeﬁng system used in the
question paper. | L '

4. ANSWER ONLY will not necessarily be awarded full marks.

5. You may use an approved scientific cﬂé@é@*”inon—pmgrammable and non-
graphical), unless stated otherwise. .I

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

7. Diagrams are NOT necessarily drawn to scale.

8. Write neatly and legibly.
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Solve for x
L1 %2 —2x+1>0 (3)
T ~—2x -1 =v&—5x 4)
[71
QUESTION 2
2.1 Given the finite arithmetic sequence: ; -87
2.1.1  Write down the fourth term ( (1)
2.12 Calculate the number of te (3)
2.1.3 Calculate the sum of all the negative numbers in the sequence. 3)
2.2 The tenth and the seventeenth terms of an arithmetic sequence are
21 and 49 respectively
2.2.1 Determine the common difference of the sequence. (3)
3)
23
rms of the series. (1)
(4)
[18]
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QUESTION 3

s a quadratic number pattern.
it two terms of the number pattern. (1)

rm of the number pattern in the

4)

3.2.1 Determine the n®® term (1)

3.2.2 Calculate the sum of the first (2)
33 The first and second term of a geom iven as (2x — 4)
and (4x? — 16) respectively. Deter ) of x for which

the series will converge. (4)

[12]
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QUESTION 4

Sketched below are the graphs of f(x) = —2x% + 4x + 16 and g(x) = 2x + 4.
A and B are the x-intercepts of f. C is the turning point of /.

Yy C

4.1 Calculate the coordinates of A and B. (3)
4.2 Determine the coordinates of C, the turning points of /. (2)
4.3 Write down the range of f. (1)
44 The graph of h(x) = f(x + p) + q has a maximum value of 15 at x = 2.
Determine the values of p and ¢ (3)
4.5 Determine the equation of g/, the inverse of g, in the form y = ... (2)
4.6 For which value(s) of x will g% (x).g(x) = 0°? (2)
[13]
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QUESTION 5
Given the exponential function: f(x) = 3*
51l Write down the range of f. (1)
5.2 Determine the equation of f~1 in the form y= ... (2)
5.3 The point M(a ;2) lieson f~1. Calculate the value of a. (2)

54 Sketch, in your answer book, the graphs of f and f !, showing clearly ALL
intercepts with axes (include the second point on ‘each graph). Draw and

name the line of symmetry betwe:eﬁsthetwogfaphs (5)
5.5 Is f~1 afunction? Justify your answer. _I (2)
[12]
QUESTION 6
6.1 If cosf = — 15—3 where 180° < 8 < 360°, determine, without using a

calculator, the value of:

6.1.1 sin?0 (3)
6.1.2 cos (8 —135) (4)
6.2 Prove that 2cos?(45° + 1) = 1 — sin2x (4)

6.3 Consider the expression: sin(4A — B) — sin(4 + B)
6.3.1 Prove that sin(A — B) — sin(4 + B) = —2cosAsinB. (2)
6.3.2 Simplify the following expression to a single term: sin4x — sin10x.  (2)

6.3.3 Hence, determine the solution for sindx — sinl0x = sin3x for
x € [0° 30°]. ()

[20]
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QUESTION 7

In the "agram below, the graph of f(x) = cos2x and g(x) = —sinx are drawn for
he i and B are two points of intersections of fand g.

80°x

7.1  Write down:

7.1.1  The period of f (D
7.1.2  The amplitude of g (1)

7.2 Without using a calculator, determine the value of x for which
cos2x = —sinx in the interval x € [—180°; 180°]. (6)

7.3 Use the graphs above to determine how many degrees apart are points A and B
from each other? (2)
[10]
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QU-ESTI‘I,ON 8

In thﬁ ﬂ-la_gl:am A, B and C are points in the same horizontal plane. D is a pomt directly
ahe\za(j,ﬁlat is DC L AC and DC L BC. It is given that ACB = 100°, CAD = 30°,

57 __'ﬁmts and BC = 8 units.

8.1 Calculate the length of:

81.1 AC 2)

8.12 AB ()

8.2 If it is further given that ABD = 73,4°, calculate the size of ADB. (3)
8]

TOTAL: [100]
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INFORMATION SHEET

nr —b:tdb’ —dac
2a

A=P(1+ni) A=P(1-ni) A=(1-i) A=P(1+i)
T.=a+(n-1)d S,,=g[20+(n-l)d']
T=a™

x| (1+i)"=1
i
Jx+M) = f(x)
h

S(x) = lim

d= 'J{xz —-X )2 +(yz =% )2

y=nx+c¢ y=y,=mx-x) m==r -t m=tan@
N =%
(x=a)* +(y=b)* =1?
In AABC: O RRPO,
sind sinf sinC
a’=b*+c?-2kc.cos A
area AABC = %absin(:’
sin{a+ f) =sinacos f+cosasin B sin(a— f)=sina oos f—cosasin 8
cos(a + f) =cosacos f—sinasin 7 cos(a— f3)=cosacos f+sinasin
cos® @ —sin® & sin2a =2sinacosa
cos2a = 1-2sina
2cos’ a—1
(x,-%)
f:—x ol=12 ;
n n
n(4)
P(A)= 7S) P(Aor By = P(A) + P(B)-P(A and B)
Smailn po 2E=D=-F)

2. x~X}
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NOTE:

e Ifa candidate answers a question TWICE, only mark the FIRST attempt.
e Ifacandidate crossed out an attempt of a question and not redone the question,
mark the crossed-out version.

e Consistent accuracy applies in ALL aspects of the marking guidelines. Stop marking
at the second calculation error.

e Assuming answers/values to solve a problem is NOT acceptable.
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Question 1
L1 x?—2x+1>0
x—1Dx-1)>0 v factors

Critical value : x =1
x<1 or x>1

v’ v correct notation
(Accuracy)

vvxeRx#1
(Accuracy)

3)

OR
sxEeERx+#1
1.12 [ 20 — 1 =4 — 5%

(2x — 1)? =(\/4—5x)2
4x> —4x+1+4+5x—4=0
4x*4+x-3=0

4x-3)x+1)=0o0r x =

v squaring both sides
v’ standard form

v’ factors

522 = —-99(0

2(4)
Lx= g or x#* —1 v" answers with selection
! 4)
[7]
Question 2
2.1.1 | Ty=-7 v 7
(1)
212 | T =a+(n-1)d va=5andd=-4
~87=5+(n—1)(-4) v —87=5+(n-1)(-4)
“R7=5—4n+4
4n =96 v'n=24
n=24 i
OR
v 4n+ 9
—4n+9=-87 v —4n+9=-87
—4n=-96 v
n=24
3)
213 1-3;-7;...;-87
n
Sn_%[a+Tn] V‘//n=22
G =[5 — BT a=-3
2 ; ! v’ answer

Copyright reserved

Please turn over




Rowmloaded from Stammonrephysicsicom

Limpopo/March 2026

o g [2a % (= 1)d]
g ?[2(-15) =m — 1)]

m_
1189 = —[-30 + 4m — 4]

0=2m?*—-17m—1189
2m+41)(m—-29) =0

L4
mn 2

~m=29 or

OR
n
sn—5[2a+(n—1)d] vn=22
- va=-3
S22 =~ [2(=3) + (22 — 1)(-4)] ¥ pnswer
= —990
OR
: va=-3
All negative terms can be written down and added to get | v v answer
the answer of -990 X
OR
24
Sum =Sy, — (5+1) Y -]
24 v -6
=—[5-871-6
= Z990 v’ answer
3)
221 |a+9d =21 va+9d =21
a+16d = 49 va+16d =49
& —7d = -28
d=4 v value of d
(3)
222 (a+9(4)=21
a=—-—15 v a=-15
Tig=Ti; +4
=49 + 4
Ty = 53 va=-15
~ Ty +Thg
= =15+ 53
= 38 v’ answer
3)
23.1 | Bg=4(1)=19=—15
T, = 4(2) — 19 = —11 v’ all three terms
Ta=4(3)-19=-7 (1)
2352

v’ substitution and = 1189
v’ standard form
v’ Factors

v answer

4)

[18]
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Question 3
3.1.1 {=58; —48 v Both answers

(D)
3.1.2 [T, =an*+ bn+c

2a=2; 3a+b=2; a+b+c=-78
=1 3(+b=2; 1—-14c=-78

b=-1 c=-78
“T,=n?>—n—78

va=1

vbhb=—-1 v c=-78
v  answer

(4)
321 | % 10200, 0 =g 9%t
T, = (5)(2)"* v answer
(1)
3.2.2 _a("-1)
T -1
5[(2)'8 — 1] v/ substitution into the
S18 = 21 correct formula
Sis = 1310715 v’ answer
(2)
3.3 _(@x+4)(2x—4)
TE T x—g At Vr=2x+4
Converge: —1<r <1 v-1<r<1
-1<2x+4<1 v substitution
-5 <2x < -3
_E< <_§ v’ answer
g 2T (4)
[12]
Question 4
4.1 —2x% +4x+16=0
X —2x-8=0
(x—4)(x+2)=0 v factors
x=4 or x=-2 vx=-2vx=4
. A(=2;0) and B(4:0) G)
4.2 f(x)=-2x" +4x+16
*i-_*_ 4 = v 1
s VT
F()==2(1)* +4(1)+16=18 v 18
- C518) (2)
43 |,<18 vy<I8
OR OR
ye(—o0;18] v ye(—0;18]

(1
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4.4 TP (1 ; 18) for f
TP (2; 15) for h v TP (2 ; 15) for h
: _ v pe—]
p=-1 q=-3 P
3)
45 |y=2x+4 v swop x and y
x=2y+4 )
1 vV y===y—
y==-x— 2 y 2 x — 2
2 2)
46 |g)=0or g'(x)=0
x=4 or x=-2 (product 0 at x- vx=4
v ix=-2
(2)
[13]
Question 5 o
51 |y>0 v answer
OR OR
y€(0; ) v’ answer
()
52
f g =3
flx=38Y vx=37
= log; x
Y =3 v’ equation
(2)
5.3
y = log; x v/ correct subst into correct
7 = 1083 a formula (a ; 2)
= B2 9 v’ answer
@=2= @)
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Il /= iEE 3

For f

v’ shape
v y-intercept & a point

v axis of symmetry/ y=x

For -

v shape
v’ x-intercept & a point

(3)
5.5 | Yes. The vertical line test cuts /' once u v yes (2)
v’ valid reason
OR OR
Yes. For every x — value there is a unique y — value v yes
v valid reason (2)
OR OR
Yes. fis a one-to-one function v yes
v valid reason (2)
[12]
Question 6
6.1.1 Y%= \/(13)2 — (=5)? [Pythagoras]
y=-12 vy=-12
A
0N .
13
=5:»)
sin®6 v’ substitution
o 12y°
- (_ E) v answer (3)
_ 144
169
OR
sin*6 = 1 — cos?6 v’ square identity
Copyright reserved 7 Please turn over




Rowmloaded from Stammonrephysicsicom

Limpopo/March 2026

v" substitution

om1-(5)
sin 3
) 144 v’ answer
sin“@ = Téo (3)
6.1.2 | cos(6 — 135°)
= c050c0s135° + sinfsin135° v'expansion
= cosO(—cos45°) + sinf(sin45°) v reduction
_(5) ﬁ+(12)\f§ P
= 13 5 13/\ 2 substitution
W2
26 v’ answer
OR
S e EeIE)
13/\" 2 13/ \y2
7
13v2 4)
6.2 | LHS = 2c0s?(45° + x)
=2cos?(45°+x)+1—1 v +1-1
= cos[2(45° + x)] + 1 v" double angle
= c0s(90° + 2x) + 1 _
= (—sin2x) + 1 v simplify
=1 —sin2x v reduction
RHS
(4)
OR
LHS = 2c0s?(45° + x)
= 2(cos(45° + x))?
= 2(cos45°cosx — sin45°sinx)?
2
=2 (ﬁ cOSX — Qsinx) v compound expansion
2 2 v subst special angle
1 1
_ o [ A Toofsit
=2 (2 €cO0S“Xx — sinxcosx + > sin x) ¥ Simpiification
= cos%x = 2sinxcosx + sin’x
=1 — sin2x v square identity
= RHS
(4)
6.3.1 | LHS = sin(A — B) —sin(A + B)
= sinAcosB — cosAsinB — (sinAcosB + cosAsinB) v sinAcosB — cosAsinB
= sinAcosB — cosAsinB — sinAcosB — cosAsinB v'—sinAcosB — cosAsinB
= —2cosAsinB
= RHS (2)
6.3.2 | sindx — sinl10x
= sin(7x — 3x) — sin(7x + 3x) vV 7x—-3x&7x+ 3x
= —2c0s7xsin3x v’ answer
(2)
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x=-150° or x=-30° or x=90°
OR

c0S2x = —Ssinx

cos2x = cos (90° — x)

2x = 180° — (90° — x) + k.360° or 2x = 180° +
(90° — x) + k.360°

2x = 90° +x + k.360° or 2x = 270° — x + k.360°
x =90+ k360° orx=90° + k.120°

=—150" "ot x=-30° or x=90°

OR

coS2x = —sinx
cos2x = cos (90° + x)
2x =90°4+ x + k.360° or
2x = 360° — (90° + x) + k.360°
x=90°+ k.360° or 3x = 270°+ k.360°
x=90°+k.120°
x=-—150° or x=-30° or x=90°

v 90°

v co-function

v’ 2x in quadrant 2

v’ 2x in quadrant 3

v both general solutions
v'—150° and —30°

v 90°

v co-function

v" 2x in quadrant 1

v' 2x in quadrant 4

v both general solutions
v'—150° and —30°

v 90°

6.3.3 | sin4x — sin 10x = sin 3x
—2cos 7x sin 3x = sin 3x v" substitution
2cos7xsin3x +sin3x =0
sin3x (2cos7x+1) =0 v factorisation
1
sin3x =0 or cos7x=—§ v both equations
2 = 0° 7x = 120° or 7x = 240° v’ answer
%= 0° x =17,14° x = 34,29°(N/A) v answer
(5)
20]
Question 7
7.1.1 | 180° v’ answer
(1)
7.12 |1 v’ answer
(1)
72 |1-2sin?x = —sinx
2sin’*x —sinx—1=0 v’ identity
(2sinx + 1)(sinx—1) =0 v factors
sinx = —% or sinx =1 v sinx = —%
Ref 2 = 30° ref £ = 90° visinx =1
x = 210° + k. 360° x =90°+ k.360°
Orx = 330° + k.360° v'—150° and —30° (6)

(6)

(6)
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OR

coS2x = —sinx
sin (90° — 2x) = —sinx
90° — 2x = 180° + x + k.360° or

90° — 2x = 360° — x + k.360°
x =—270°+ k.360°

x =-30°4+k.120° or

v’ co-function

v 90° — 2x in quadrant 3
v 90° — 2x in quadrant 4
v both general solutions
v'—=150° and -30°

—150° or x=-30° or x=90° v 90°
(6)
73 | A(-150%0,5) B(—30°0.5)
AB = —30° — (—150°) v AB = —30° — (—150°)
AB =120° v answer
2)
[10]
Question 8
8.1.1 .
20 30 v’ trig ratio
AC = 20 cos 30°
AC = 10V3 = 17,32 units v/ answer
(2)
OR
AC 20 v trig ratio
sin60°  sin 90°
=~ AC = 20sin 60° = 17,32 units v’ answer
(2)
8.1.2 | AB? = AC? + BC? — 2AC.BCcos ACB v’ cosine formula
2 ( . - . -
AB? = (10\[‘3‘) +(8)? — 2(10\/'?:)(8)6005 100° substitution into cosine
. formula
AB = 20,30 units v
answer
_ _ 3)
8.2 |sinADB sinABD
AB __AD v sine formula in AABD
- _ _ v % g :
sin ADB sin 73,4° : substitution in the sine
D formula
20,3 20 v’ answer
(3)
in73,4°
sin ADB = ==
20
ADB = 76,58° 8]
TOTA L: 100

Copyright reserved 10

Please turn over




