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SECTION A 
 
QUESTION 1 
 

Given 17sin 15 0− =  and  90 ; 270 .    

 
 
(a) Without a calculator, determine the value of: 

 

(1) ( )tan 180 +   

 
 
 
 
 
 
 
 
  (3) 
 

(2) ( )cos 90 +   

 
 
 
 
 
  (2) 
 

 
(b) Use a calculator to solve for .  

 
 
 
 
 

 (2) 
  [7] 
 
  

  

x  
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QUESTION 2 

(a) Showing all working, without the use of a calculator, determine the value of:

(1) tan300

(2) 

(2) 2 2cos 15 sin 15 − 

(2) 

(b) Determine the general solution(s) for:

( )4cos 2 60 2+  = −

(5) 
[9]



NATIONAL SENIOR CERTIFICATE: MATHEMATICS: PAPER II Page 4 of 28 

IEB Copyright © 2025

QUESTION 3 

(a) The marks, as whole percentages, of 15 learners for their Grade 11 November
Mathematics examinations are represented in the scatter plot below.

Paper 1 

(1) State the mark for Paper 1 of the learner who did the best.

(1) 

(2) State the lowest mark for Paper 2.

(1) 

(3) The line of best fit has the equation 5,862 0,8541 .y x= +  

(i) If a learner got 67% for Paper 1, what could that learner expect to get
for Paper 2? Round your answer to the nearest whole.

(1) 

(ii) ( )xIf it is further given that the mean for Paper 1  was 67%. On the 
scatter plot above, sketch the line of best fit, clearly indicating the

y-intercept and the point ( ); .x y  (3)
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(b) A survey of 140 people was done to see how many WhatsApp messages they sent 
in a day.  
 
Complete the table of results and plot the ogive on the grid below. 
 

Number of WhatsApp 
messages sent 

Frequency 
Cumulative 
frequency 

20 40x    14 

40 60x   32  

60 80x   54  

80 100x   27  

100 120x    140 

 
Number of WhatsApp messages sent 

  (5) 
  [11]  
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QUESTION 4 
 

Sketched are the graphs ( ) cosf x a x=  and ( ) sing x bx=  where [0 ; 210 ].x    

 
(a) State the amplitude of f. 
 
  (1) 
 
(b) State the period of g. 
 
  (1) 
 
(c) Write down the coordinates of: 
 

(1) A, the turning point of g. 
 
  (1) 
 

(2) B, the point of intersection of f and g. 
 
  (1) 
 

(d) If [0 ; 210 ]x   , determine the value(s) of x where ( ) 0.g x   

 
 
 
 
 
  (3) 

  [7]  
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QUESTION 5 
 

(a) On the axes below, sketch the graph of ( ) tanh x x= −  where [ 180 ;180 ].x −    

 

 
  (3) 
 

(b) If ( )h x  is shifted up two units. Write the equation of the new graph in the form y =  … 

 
 
 
  (1) 
 

(c) If ( ) ( )tank x x p= − − . Give the value of p  if the asymptotes of ( )k x  are 135x = −   

and 45 .x =   

 
 
 
 
 
 (2) 

  [6] 
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QUESTION 6 
 
In the diagram: 
 

• ABC  has vertices A(–2 ; 4), B(6 ; p) and C(3 ; –3). 

• BC has an angle of inclination of 59,0362 . 

 
(a) Find the gradient of AC. 

 
 
 
 
  (1) 
 

(b) Find   and hence determine the size of angle Ĉ.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  (3) 
  

                                    59,0362  

 B (6 ; p) 

 (–2 ; 4) A 

 C(3 ; –3) 
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(c) Determine M, the midpoint of line AC. 
 
 
 
 
 
  (2) 
 
(d) Determine the equation of the line perpendicular to AC passing through the midpoint 

of AC (perpendicular bisector of AC). Leave your answer in the form .y mx c= +  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  (3) 
 
(e) Showing all working, determine the value of p. 
 
 
 
 
 
 
 
 
 
 
 
 
  (3) 
 
(f) If the value of p is 2, determine D, the fourth point of the parallelogram ABCD. 

D lies in the third quadrant. 
 
 
 
 
 
  (2) 
  [14]  
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QUESTION 7 
 
(a) Use the diagram below to prove the statement that says: 

 
'The opposite angles of a cyclic quadrilateral are supplementary.' 

 

Required to prove: ˆÂ C 180+ =   

 
Construction(s): _____________________________________________  (1) 
 
Proof: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 (4) 

  

O

D

C

B

A
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(b) Given cyclic quadrilateral EFGH with: 
 

• Ĝ 114 .=   

• EF 12 units.=  

• FG 8 units.=  

• GH 6 units.=  

 
 
 
 
 
 
 
 
 
 
 
 
 
State all relevant reasons with your statements. 
 
Determine: 
 
(1) The length of FH. 

 
 
 
 
 
 
 
 
 
  (3) 
 

(2) The size of 
2Ĥ , if 

2Ĥ  is an acute angle. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
  (5) 
  [13]  
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QUESTION 8 
 
Given the circle with: 
 

• Cyclic points J, K, L and M. 

• HL || JK  and LH KM.⊥  

• LM 15 units=  and MH 12 units.=  

 
 

State all relevant reasons with your statements. 
 
(a) Give the reasons for the following statements: 
 

(1) K̂ 90=   

 
 
  (1) 
 

(2) 
1 2
ˆ ˆL L 90+ =   

 
 
  (1) 
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(b) Determine the length of GH. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  (4) 
 
(c) Give a reason why LM is the diameter of the circle passing through LHM. 
 
 
 
 
 
 
 
 
 
 
 
 
  (1) 
  [7] 
 

74 marks 
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SECTION B 
 
QUESTION 9 
 
(a) Prove: 

cos65 cos63 sin65 sin63 cos sin

1 sin2 cos sin

x x x x x x

x x x

+ −
=

+ +
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  (6) 
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(b) Determine the values of x  where 
cos65 cos63 sin65 sin63

1 sin2

x x x x

x

+

+
 is undefined,  

if [ 90 ;180 ].x −    

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  (5) 

  [11]  
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QUESTION 10 
 
(a) At the beginning of a Grade 12 year, a survey was done to see how many community 

service hours each learner had already completed. The table below represents the 
findings. 
 

Hours completed Frequency (f)  
Midpoint of class 

interval (x)  

f . x 
(Frequency multiplied 

by midpoint) 

0 6h   5   

6 12h   p   

12 18h   28   

18 24h   4   

 
It was estimated that the average number of hours already completed by the grade 
was 12. 
 
By using the table, determine how many learners completed less than this average. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  (5)  
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(b) A set of data has the properties listed below, where   is the standard deviation and 

  is the mean. 

 

• 2 =  

• 2

1

( ) 32
n

i

i

x
=

− =  

 
(1) How many data values were used in this set of data? 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  (3) 
 

(2) 10 new identical values are added to the data set; as a result, the mean 
remains the same. Determine the new standard deviation. 

 
 
 
 
 
 
 
 
 
 
 
 
  (2) 
  [10]  
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QUESTION 11 
 
Given: 
 

• Circle with centre C. 

• ADE with D(–4 ; –1) and E(8 ; 3). 

• AB = BD. 

• F(0 ; 6) is the y-cut of line BC. 
 
 
 
 
 
 
 
 
 
 
 
 
 
State all relevant reasons with your statements. 
 
(a) Prove BC ||DE . 

 
 
 
 
 
 
 
 

 
 
  (2) 

(b) Find the length of BC. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  (3)  

 

 

 

E(8 ; 3) 

(–4 ; –1) D 

 x 

F(0 ; 6) 
B 

A 

C 

 
y 
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(c) If the equation of line AE is 
4 47

5 5
y x= − + , determine the equation of the circle. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  (7) 
 

(d) Determine the coordinates of B. 
 
 
 
 
 
 
 
 
 
 
 
 

  (4) 
  [16] 
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QUESTION 12 
 
Given: 
 

• Circle with centre A and circle with centre B. 

• The two circles are tangent at point C. 

• Circle with centre B is tangent to the y-axis. 

• BC  y-axis. 

• A, B and C are co-linear. 

• The equation of the circle with centre B is ( )2 2 4 3 2 16.x y x y+ − + = −  

 
(a) Determine the equation of the tangent to the circle at C. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  (6)  
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(b) If the shaded region has an area of 228 units , determine the equation of the circle 

with centre A. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  (6) 
  [12] 
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QUESTION 13 
 
Given: 
 

• O is the centre of the circle. 

• CF is a tangent to the circle at C. 

• BC CD=  and AE ED.=  

• AD and BC are produced to G. 

 
 

(a) Study the list of statements and reasons to answer the question below the table. 
 

Statement Reason 

1 2
ˆ ˆC C x= =  vertically opposite angles 

1 2
ˆ ˆC A x= =  tan chord theorem 

2 4
ˆˆ ˆA B C 180+ + =   interior angles of   

2 1
ˆ ˆA A x= =  equal chords; equal angles in the same segment 

2 1 4 5
ˆ ˆˆ ˆA A C C 180+ + + =   opposite angles of a cyclic quad 

3 5
ˆ ˆC C 90+ =   tangent ⊥  radius 

 
Enter the correct angle numbers on the diagram above so that the statements and 
reasons make sense. (7)  

O

G

F
E

D
1 2

C

A

B



NATIONAL SENIOR CERTIFICATE: MATHEMATICS: PAPER II Page 23 of 28 

IEB Copyright © 2025  PLEASE TURN OVER 

State all relevant reasons with your statements. 
 

(b) Prove that OEFC is a cyclic quadrilateral. 
 
 
 
 
 
 
 
 
 
 
 
 
  (4) 
 

(c) If ˆGCF x= , prove that 
2CG AG FG.=   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  (5) 
  [16] 
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QUESTION 14 
 
Given: 
 

• PQR  with TS||QR.  

• PT x= cm, TQ 16= cm, PS 6x= + cm,  

SR 20= cm and P̂ .=   

• Area of 2PTS 258,96 cm . =  

 
 
 
 
 
 
 
 
 
 
 
 
 
State all relevant reasons with your statements. 
 
(a) Determine the area of the trapezium TQRS. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  (6)  

2016

x + 6

θ

x
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P



NATIONAL SENIOR CERTIFICATE: MATHEMATICS: PAPER II Page 25 of 28 

IEB Copyright © 2025  PLEASE TURN OVER 

(b) It is further given that: 
 

• P is moved so that P is the apex of a trapezoidal pyramid with base TQRS. 

• PTS  forms an angle of 60  with the base TQRS. 

 
Determine the volume of the trapezoidal pyramid formed by making use of the 

formula 
1

Vol area of base H.
3

pyramid =   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  (5) 
  [11] 
 

76 marks 

 
    Total: 150 marks  
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ADDITIONAL SPACE (ALL QUESTIONS) 
 
REMEMBER TO CLEARLY INDICATE AT THE QUESTION THAT YOU USED THE 

ADDITIONAL SPACE TO ENSURE THAT ALL ANSWERS ARE MARKED. 
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EXTRA GRAPHS 

 

QUESTION 3 (b) 
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QUESTION 5 

 

 
 


