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INSTRUCTIONS AND INFORMATION

Read the following instructions carefully before answering the questions.

1 This question paper consists of 8 questions three diagram sheets and formular sheet.
2 Answer ALL the questions.

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

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

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

6 Number the answers correctly auordmg ﬁa the numbering system used in this
question paper. ;

7 Diagrams are NOT necessarily drawn to scale.

8 Write neatly and legibly.
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QUESTION 1
Given the quadratic pattern: 5;12:21; 32;...
1.1 Determine the general term 7, of the pattern. 4)
1.2 Calculate the value of the 25" term. (2)
1.3 Which term of the sequence has the value of 11527 4)
1.4 Show that the difference between any two consecutive terms will always be an (3)

odd number

[13]

QUESTION 2
2.1 4 2 _

The sum of the first # terms of an arithmefic series is S, = i = S

2.1.1 Determine the first three terms of the sequence. (3)

2.1.2  Calculate the 20" term (T}, ) using the S, formula. 3)
22 o : (3)

For which value(s) of k£ will Z4(k —1) converges.

i=1

2.3 Given a geometric series with first term ¢ and common ratio 7. (5)

Let §, be the sum of the first n terms and §,, be the sum of the first 2n terms.

Prove that the sum of the terms from 7, to T7,, is givenby §, ./

[14]
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QUESTION 3
Given f(x)= %1 +3
3.1 Write down the equation:

3.1.1 Vertical asymptote (1)

3.1.2 Horizontal asymptote (1)
3.2 Calculate the x and y intercepts of f. (3)
3.3 Sketch the graph of /, showing a 4)
3.4 For which values of xis f(x)<0 (2)

[11]
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The c{i@@&ﬂis below show the graphs of g(x)=ax* and #(x)=1log, x . The point P
(2,8)?135 n the graph of g.

4.1 Determine the value of a (2)
4.2 If h passes through (8;3), find the value of b. (2)
4.3 Write down the equation of 4" (x) in the form y =... 2
4.4 Determine the domain of 4. (2)

4.5 Determine the value(s) of x for which

4.5.1 g(x).h(x)<0 (2)
452 xh(x)=0 (2)
[12]
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QUESTION 5
Given f/(x)=2x" —4x—6
51 -'Tfi-.i‘:;"T- : 4 | i a2 . (3)
LR@miltc f(x)inthe form f(x)=a(x—p) +gbycompleting the square.
5.2 Determine the coordinates of the:
5.2.1 turning point of f. (2)
5.2.2 x-intercepts of f. (3)
5.3 Sketch the graph of /' (3)
5.4  Write down the y-intercepts of f 45-’ (2)
5.5 Write down the domain of ' (2)
5.6 If f(x) is shifted 2 units to the rlght‘aﬁﬂ‘S units up, write down the new (2)
equation
(17]
QUESTION 6
6.1 Simplify without using a calculator:
sin(x—180°).tan (x+180°).cos(90+x) (6)
sin® (180" +x)
6.2 if cos25°=/1-k* , determine the following in terms of k:
6.2.1 sin25° (2)
6.2.2 sin50° (3)
6.2.3  cos70 (5)
63 brove that 130 _c0s30 _, (5)
sinf  cos@
6.4 3
If cos(A4+B)=m and cos(A4—B)=n, prove that cos A.cos B = AL (3)
[24]
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UESTION 7
QR IART
iven 2 )
[4]
QUESTION 8
Given APQOR with PQ=8units, QR=
P
8
&Y
12
R
8.1 Calculate the area of APOR (2)
8.2 Calculate the length of PR (3)
(5]
TOTAL 100
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INFORMATION SHEET
A= P{l—ni) A= K1-i)" A=Pl+0)"

L -

Fgfﬂlﬂ')" -II
|
S(x+h)-f(x)

Fo=pafesy

d‘wf(xx _x'); +(;-» )j

sin(a + ) =sin a.cos f +cosa.sinf
cos(a+ ff)=cosa.cos i -sinasinfl
cos’ a@-sin’ @
cos2a = {1~ 2sin’ a
2cos’ a~1

X

nA)

P(A) “A5)

y=a+hx

r=

Copyright reserved

S, -'—;-haf(n-l]d]

5o S _dr-) jral '-“ld t-l<r<l

sinfa— ) =sina.cos f-cosa.sinf

cos(a—fi)= cosa.cos f + sinasinf8

sin2a = 2sina.cosa

(- 7

dlzwl
n

P(A or B) = P(A) + P(B) - WA and B)

§ o 2E-FN=5)

Ya-3
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TERM 1 CONTROLLED TEST 2026

MATHEMATICS

MARKING GUIDELINES
This marking guidelines consist of 8 pages.

NOTE
e [fa candidate answers a question TWICE, only mark the FIRST attempt.
e Ifa candidate has 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 calculation
error.
e  Assuming answers/values in order to solve a problem is NOT acceptable.
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QUESTION 1
1.1 v'value of a 4
v'value of b
v'value of ¢
v’ equation
2a=2 3a+b=7 a+b+c=5
a=13()+b=7 ~ l+d+c=5
b=4 '
T =1n"+4n+0
T =n’+4n
1.2 2 v'substitution
T,. =(25) +4(25
2 =125) +4(25) v answer 2)
L,=1725
13 | T =n*+4n=1152 g v substitution 4)
7 2
w +4n—-1152=0 ,Titfiitt'on
(n=32)(n+36)=0 v'answer
n#-36
n=32
T, =1152
1.4 I:H; ._T; =(n+l)2+4(n+l)—(n2+4n) ’/SUbStltUtlon (3)
v’ simplification
?;H]—?L=n2+2n+]+4n+4—n2—4n v'answer
T.,-T =2n+5
2n is always an even number
adding 5 to any even number gives odd number
T . —T =2n+5 is always an odd number
[13]
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QUESTION 2
211 317 =5(1 v first term (3)
I =8 = L) 5 )=—1 v'second term
2 ; g vthird term
e, 2050 050,
3(3)°-5(3 P e
T s s, 2 =50)_30F 50)
2 2
—1:2:5; ..
2.1.2 2 _ 2 _ V'S (3)
Tzn:Sza_Sw:?’(20) 5(20) 3(19) -5(19) _, o
2 2 19
; v answer
22 | -l<k-1<1 [y V-l<k-1<1 (3)
-1+l<k<l+1 &‘« V—l+l<k<l+1
1 ~ vV 1<k<2
—-1<k<2 i
2.3 a(r” —l) a(rz” —l) V'S (5)
2 P"—l P Ey ?‘—1 /S?.n_Sn
5 a(r” -—1) a(r" —]) vfactor——
R R R —— i
8 3 v factor 1’
_:.1_[( 2n _1)_(rﬂ _1)] v simplification
fhit = n a ¢ o, n
S U )
[ a(r’él)
r i n N.. 1 — n
r— 4 (r ) 4 r—1
=S
[14]
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QUESTION 3
3.0.1 q:;:l v x=1 (1)
3.2 T 2 v'substitution for | (3)
L (%)= ol 3 x-intercepts
forx—int lety=o0 i:ﬂﬁ:g
0= Z +3
x—1
“3(x-1)=2
v'asymptotes 4
v'y-intercepts
v'point fixing
graph
v'shape
v'v answer (2)
[11]
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QUESTION 4
4.1 g(x)=ax’ v'substitution ()
; vanswer
8=a(2) =4a
=
g(x)=2x*
4.2 h (x) = logh X v'substitution (2)
vanswer
3=log, 8
b’ =8=2
b=3
h(x)=log, x
4.3 v=log, x viinterchange 2)
x=lo variable.
— v’answer
y=b"
y=3
4.4 | Domain =x/x > 0 V'Y answer (2)
451 | 0<x<1 v'vanswer (2)
452 | x=1 v'vanswer (2)
[12]
QUESTION 5
3.1 f(x)=2(x*-2x-3 v'factor 2 (3)
(x) ( ; ) v'complete
f(x)=2|(x-1)" -4 square
i [ - ] v'answer
f(x)=2(x-1)"-8
5.2.1 | TP(1;8) v x-value ()
__ v'y-value
522 | f(x)=2x"-4x-6 vy=0 (3)
¢ — S v factorisation
X IHED v'Values of x
2x* —4x—6
% —2x%-3=0
(x-3)(x+1)=0
x=3o0orx=-1
(3:0), (-10)
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v'intercepts with (3)
axis
v'indication of y-
intercepts
v'shape
v (0;3) (2)
v (0;-1)
v'value )
v'notation
v'substitution (2)
v'answer

[17]
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QUESTION 6
6.1 sin (x—180°).tan (x+180°).cos (90 + x) v/-sinx (6)
sin’ (180" +x) v lanx
v'-sinx
(—sinx).(tan x).(—sinx) v'-sinx
- (—sin x)z v’ simplification
v'answer
_ (-sin x)2 (tan x)
(—sin x)2
=tanx
6.2 -
cos25°= 1=K =ﬂ
1 Inp
opp ="
(fp)’ =(opp)’ +(adj)’
[1}: =opp1+(1,.‘i—k: )‘
opp’ =&°
opp=Fk
6.2.1 o _opp k v'substitution (2)
SN 25 “Bem 1 v answer
sin25°=k
6.2.2 | sin50° =sin2(25°) = 2sin 25%c0825° j/’ zin2é|25) | )
0 ouble angle
sin50° = k/1—k* v’ Answer
6.2.3 | cos70 = cos.(?_].ﬁﬂ i 25'3) v'cos(45° + 25°) (5)
SR 2 v'compound
- %) e o : O
=cos45 cos25 sin 25°sin45 angle formular
21— kA2 v'substitute first
20 : torm
: v'substitution in
< 2=k second term
2 v'Simplification
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6.3 LHS v'SinXcosx (5)
sin30 cos36 _ sin36cos—cos3fsin g inlumerr?tor .
sinf  cosé@ sin & cos @ ‘/Slmp tlication
. express
_sin(30-0) denominator as
=~ double angle
—(2sinfcos O
2( siggond) v'simplification
_ an 26 _5
sin 26
LHS = RHS
6.4 | cos(A+B)=cosAcosB-sinAsin B =m.....(1) v'equation 1 (3)
4 ion 2
cos(A—B)=cos Acos B+sin Asin B = n......(2) /gﬁ‘;jp?l“?cation
M+(2)
2cos AcosB=m+n
cos Acos B = LR
[24]
QUESTION 7
C
S/ :I > "
o [
I
I h
A [ B
D
| > o & |
| Given A4BC with AC=b, AB=c and BC=a | vconstruction | (4)
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RTP: @’ = b’ +¢* —2bccos A v'Pythagoras
Construction: draw perpendicular height h from vertex :[[heor?m for both

e riangles
}C):perpendlcu arto v'substitute by
PR BD=c-AD
DL g2 2 =L-
AACD: b =h + AD v CosA
ABCD :a* =h> + DB’ =’ +(c— AD)
a>=h> +c" —2c.AD + AD’
a’ =h* + AD* +c¢* —2cAD
a’* =b* +c* —2cAD
cos A= a_a{j = e
hyp b
AD =bcos A4
a’ =b* +c¢* —2bccos A
QESTION 8
8.1 1 . ) v'substitution (2)
Area ofAPQRZE(S)(Q)sml 10 1
Area of APQR =45.11 square units
8.2 2 _ (o) 2 o v'substitution (3)
PR*=(8) +(12) —2(8)(12)cos110
. )y -2(8)0s) v'simplification
PO =273.67 v'answer
PO =16.54
[5]
TOTAL 100
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