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QUESTION 1 
 

1.1 

4
1

8
2

)2(6
)2(4
12

12

−=
−

=

−−
−

=

−
−

=
xx
yyM AB

 

 
Formula 
 
Subst 
 
Answer 
                        (3) 

1.2 𝐷 �
𝑥1 + 𝑥2

2
; 
𝑦1 + 𝑦2

2
� 

𝐷 �
−6 − 6

2
;
4 − 2

2
� 

𝐷(−6; 1) 
 

formula 
 
Subst 
 
answer 

(3) 
 

1.3 

4
7

8
1
4
7
4
12

)2)(
8
1(2

)1(into)2;2(.

)1(
8
1

8
1

12

12

+=

=

+=

+=

+=

=
−
−

=

xy

c

c

c

subt

cxy

XX
YYM BD

 

 

 
grad. of BD 
correct subst. in 
formula 
 
 
 
 
Value of c 
 
 
Answer 
                        (4) 
 

1.4 

80

)4()8(

)22()26(

)()(

22

22

2
12

2
12

=

−+−=

−−+−−=

−+−= yyxxDBC

 

 
formula 
 
substitution 
 
 
answer 
                        (3) 
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1.5 
 

M

0

12

12

57,26
2
1tan

2
1

8
4

26
22

=

=

=

−
−

=

−−
−−

=

−
−

=

θ

θ

xx
yyM BC

 
 

Subst. 
 
 
 


2
1  

 
 
 
angle 

(3) 
 

1.6  

00

000

0000

43,6343,63
90ˆ57,2690ˆ

18090ˆ18090

==

−=−=

=+=++

θ

θ

CC

CORC

 

 
 

 using 
ssumof of∠ ∆  

 026.57−  
Angle 
 

(4) 

1.7 
 
 
 
 
 
 
 
 
 
 
 
 

1 .......(1)
4
( 6;1) into (1)
1 11= (- )(-6)+c Gradient of the line = -
4 4

31= +c
2
1c =-
2
1 1y =-
4 2

 

y mx c

y x c

subst

x

= +

= − +

−

−

  

 
 
 

subst. of  1
4

−  

 
subst. 
 
 
 
 
value of c 
 
 
Answer 

                 (4) 
 

                 [24]          
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QUESTION 2 
 

 

2.1.1 

1

0

3tan 3
1

tan (3)
71.57

y
x

θ

θ

θ

−

= = =

=

=

 


tanθ  

 
answer 

(2) 
2.1.2 2 2 2(1) (3)

10

OP

OP

= +

=
 

 
 
 2OP  
 
answer 

(2) 
2.1.3 
(a) 

3sin
10

θ =  

 

 
answer 
 

(1) 

2.1.3 
(b) 

0cos(180 ) cos
1
10

θ θ+ = −

= −  Answer only : Full marks 

 

 cosθ−  
 
answer 

(2) 

2.2 0

0 1

1 0

0

tan( 60 ) 4
60 tan (4)

tan (4) 60
135,96

θ

θ

θ

θ

−

−

− =

− =

= +

=
 


1

tan x
 

 1tan−  
 
 answer 
                       (3) 

2.3 ( )
( )
( )

( )

x

x

x
x

xx
x

xx

tan
3

2

2
3.cos

1.sin
)60sin.(cos

45tan.sin.cos
240sin.180cos

135tan.180sin).360cos(

02

002

000

=









−

−
=

−
−

=

+
−−

 

 
 sin x 
-sin x 
 0tan 45  
 2cos x  
 0sin 60−  


sin
3 cos

2

x

x

−

−
 


2 3 tan

3
x  

                        (7) 
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2.4 

2 2

2 2

sin 1 cos 2
1 cos sin sin

sin (1 cos )
sin (1 cos )
sin 1 2cos cos

sin (1 cos )
2 2cos

sin (1 cos )
2(1 cos )

sin (1 cos )
2

sin

x x
x x x

LHS
x x
x x
x x x

x x
x

x x
x

x x

RHS
x

+
+ =

+

+ +
+

+ + +
=

+
+

=
+

+
=

+

= =

 

 

 
numerator 
 
denominator 
 
expansion 
 
simplification 
 
factorisation 
 
 
 
 
 
                        (5) 
                      [22] 

 
 

QUESTION 3 
 

3.1 BEACsALTCED //40ˆ 0 ∠=  
 

answer 
(1) 

3.2 
100

40tan 0 CD
=  

040tan100×=∴CD  
mCD 91,83=  

 

 
Using tan and 
substitution 
isolating CD 
answer 

(3) 
3.3 soppofsumaofextCEA ∠=∆∠−= int.2540ˆ 00  

         015=  
 

 
answer 

(2) 

3.4 
CE
10040cos 0 =  

040cos
100

=CE  

mCE 54,130=∴  
 
          Or 

222 10091,83 +=CE              (Pythagoras theorem) 
        921,1703=  
 mCE 54,130=∴  
 

 
using cos and 
substitution 
 
answer 

 
 
 
 
substituting into  
   Pythagoras 
 
answer 

(2) 
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3.5 
00 25sin

54,130
15sin

=
AC  

0

0

25sin
15sin54,130 ×

=AC  

mAC 95,79=∴  
                   Or 
In ∆ABE, 025ˆ =BEA and 91,83=AB  
Let xBD = , then mxBE )100( +=  

100
91,8325tan 0

+
=

x
 

025tan
91,83100 =+x  

mBDx 95,79==∴  

using sine rule 
 
substitution 
isolating AC 
 
answer 
 
OR 


mxBE )100( +=  


100
91,8325tan 0

+
=

x
 

isolating x 
answer 

(5) 
  [13] 

 
 

QUESTION 4 
 

 

4.1 

 

 
y-int. of g 
shape of g 
 
x intercepts of f 
y intercept of f 
shape of f 
 

(5) 

4.2 2   answer 
(1) 

4.3 360o  answer 
(1) 

4.4 
00

00

360180
600
≤<

≤<

x
x

 

 

critical values 

notation 
(2) 

4.5 00 24060 << x   answer with 
correct notation 

 (2) 
  [11] 
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QUESTION 5 
 

 

5.1  
 

 
0

2

0
2

0
2

0
1 2

0
3 1

0
1 2

1

40 (tan )

40 (tan )

40 ( ; / / )

40 ( bisects )

40 ( )

40 (

40 ( ; / /

C chord theorem

D chord theorem

A alt s AD BE

A A given AD CAB

B A s in same segment

C A s in same segment

E A corresp s AD EB

=

=

= ∠

= =

= = ∠

= = ∠

= = ∠









  



 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 angle  
  reason 
 
 angle   
 reason 
 
 angle  
  reason 
 
 angle 
  reason 
 
 angle   
 reason 
 
 angle   
 reason 
 
 angle  
  reason 
 (14) 

5.2 0
1

0 0 0
3

0 0

0

180 ( )

180 (40 40 )

180 80
100

E B sumof s of

A

− + = ∠ ∆

= − +

= −

=





 

 
 sumof s in∠ ∆ is

0180  
 
 
 answer 

(2) 
  [16] 
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QUESTION 6 
 
6.1  

 

0
2

1 2
0

0

1)
2) 90

.supl

90
3)

( )
28

In LPN and LMN
PN NM given
N In semi circle

N N adj angles

LN is common
LPN LMN SAS

LPN

∆ ∆
=

= ∠

=

=

⇒ ∆ = ∆

⇒ =

 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
given 


/s in semi circle∠  
 s on a str line∠  
 
 
common side 
 SAS  
 Answer 
                        (6) 

 
6.2 0

1 2

0 0 0

0 0

0

0 0

0

0 0 0

0 0

0

0 0
1

1 2

0 0

0

90

180 (90 28 )
180 118
62

0 62 28
34

180 (34 34 )
180 68
112

28 28 . .int .

. .int .

56 56
112

K K

KPM sumof s of

KP

KOP sumof s of

OR
L ext sumof opp

KOP L K ext sumof opp

KOP

+ =

′= − + ∠ ∆

= −

=

⇒ = −

=

′⇒ = − + ∠ ∆

= −

=

= + ∠= ∠

= + ∠= ∠

= +

=

 









  



 
 

 


/s in semi circle∠  
 
 sumof s in∠ ∆  
 
 034  
 
 sumof s in∠ ∆  
 
answer 
 

 
 
statement and 
reason 
 statement and 
reason 
answer 
                       (5) 

  [11] 
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QUESTION 7 
 

 

7.1.1 8OB EB x radii= = +  
 

answer (1) 
                             

7.1.2 

( )
6416144

812

 theoremPythagorasOD
chord  theofmidpoint   tocentre from line90ˆ

222

222

0

+=
+=+

=+

=

∆

x
xx

OBDB
BDO

OBDIn

 

cmOB
xx

1385
58016

=+=∴
=⇒=

 

 
 090  
formula 
subst. 
 
 
 
 
answer 

(4) 
7.2.1 0 0 0

0 0

0

180 (68 68 )
180 136
44

x = − +

= −

=

 

  
sumof s of∠ ∆                         
                        
Answer 
                         (3)   

7.2.2 0
1

0 0 0

0 0

0

32 tan

180 (36 32 )
180 68
112

B chord theorem
y
=

= − +

= −

=



 

 tan chord 
theorem  
 sumof s of∠ ∆                                                
Answer 
                         (3) 

7.2.3 0

2 2 2

2 2 0

0

0

68
2 . .cos

(11) (11) 2(11)(11)cos 68
12,3

sin sin
11 sin 68

sin 56
12,3

E
BD ED BE ED BE E

BD cm
OR

BD EB
E BDE

BD

cm

=

= + −

= + −
=

∴ =

×
∴ =

=





 

 

 

 
value of angle E 
cosine rule 
subst. 
answer  
 
sine rule 
value of angle E 
value of EDB ˆ  
answer 
 
 
 
                         (4) 

  [15] 
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QUESTION 8 
 
8.1 050=θ , cmd 52=  , cmr 26=  

θrs =  

   0
0

180
5026 π

××=  

   cm69,22
9
65

== π  

 

 
 
 
substitution into  
   correct formula  
answer 
 (2) 

8.2.1 1min.38 −rev  1.63,0
601

38 −=
×

= srev
s

rev  
answer 

(1) 

8.2.2 1.63,0 −= srevn  
nπω 2=  

    63,02 ××= π  

    1.96,3
50
63 −== sradπ  

 

 
correct formula 
 
substitution 
 
answer 

(3) 
8.3.1 

km76,16

8
3
2
3
2

=

××=

=

π

πds

              

km/h14,25
60
40
76,16

=

=

=

h

km
t
sv

 

 
substitution 
value of s 
Substitution into 

t
sv =  

answer 
(4) 

 
 

8.3.2 dnv π=  
n××= 814,25 π         OR 

rev/h1
8

14,25

=
×

=
π

n
               

hours 4
1
4

=

=∴ hourst  

 
 

 
substitution into  
   correct formula 
 
 
 
answer 

(2) 

  [12] 
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QUESTION 9 
 
9.1.1 ms 1,2=   8,1=θ  

θrs =  
×= r1,2 8,1  

=r 1,17m 
 

 
substitution 
 
answer 

(2) 

9.1.2 
Area of a sector θ2

2
1 r=  

                          8,1)17,1(
2
1 2 ××=  

                          223,1 m=  
 
 

 
correct formula 
 
substitution 
 
answer 

(3) 

9.2 cmmmx 20200 ==  cmd 36=  

044 22 =+− xdhh                       dh
h

x
=+

4

2

 

020)36(44 22 =+− hh     OR       36
4
202

=+ h
h

 

0100362 =+− hh        
If 02 =++ cbhah  

Then 
a

acbbh
2

42 −±−
=  

            
)1(2

)100)(1(4)36()36( 2 −−±−−
=  

            
2

89636±
=  

      cmh 97,32=∴     or cmh 03,3=  
 

 
 
formula 
 
substitution 
 
standard form 
    
 
 
substitution into 
quadratic formula 
 
 
 
answers 

(5) 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

[10] 
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QUESTION 10 
   
10.1.1 

3

25 14 6
2100
2100000

Volume l b h

m
liter

= × ×
= × ×

=
=

 

 
subst. into 
correct formula 
conversion 
answer (3) 

10.1.2 

2

2( ) ( ) 2( )
2(25 6) (25 14) 2(6 14)
300 350 168
818

Surface Area L d l b d b
Surface Area

m

= × + × + ×
= × + × + ×
= + +

=

 

 
aint=R50 818

=R40900
Cost of p ×

 

 
 

Formula 
Subst. 
answer 
 
 
Answer with 
unit 

(4) 

10.2 

 

2 2

2 2

2

1( )(4 ) 2 2
2
1( )(4)( )(4) 2 (4) 2 (4)(16)
2

603,18

Surface area of the hemisphere area of cylinder

r r rh

cm

π π π

π π π

+

= + +

= + +

=

 

 
formula 
subst. 
 conversion 
answer 
 

(5) 
10.3 

2

4 3,6(4)[( 4,5 4,7 4,9)]
2

4(3.8 14,1)
4(17,9)
71,6

Area

m

+
= + + +

= +
=

=

 

OR 

              
26,71
)9,17(4

2
6,39,4

2
9,47,4

2
7,45,4

2
5.444

m

Area

=

=







 +

+
+

+
+

+
+

=

 

 
Formula 
subst. 
simplify 
answer 
 
Or 
Formula 
subst. 
simplify 
answer 

(4) 
[16] 
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