
Grade 11                 2024 November Paper 2 – MEMO 

QUESTION 1 

1.1. Total spent 𝑥 Frequency Cumulative 

Frequency 

40 < 𝑥 ≤ 50 5 5 

50 < 𝑥 ≤ 60 11 16 

60 < 𝑥 ≤ 70 16 32 

70 < 𝑥 ≤ 80 21 53 

80 < 𝑥 ≤ 90 40 93 

90 < 𝑥 ≤ 100 27 120 
 

frequency values 

cumulative frequency 

values 

(2) 

1.2.  

 

grounding at (40; 0) 

endpoints correctly 

plotted against CF 

shape 

(3) 

1.3. 120 − 40  

= 80 learners 

40 

80 

 

(2) 

1.4.1. 𝑥̅ = 8,9 min ans. (1) 

1.4.2. 𝜎 = 3,56 min ans. (2) 

1.4.3. 8,9 + 3,56 = 12,46  

∴ 2 students 

𝜎 + 𝑥̅ 
ans. 

 

(2) 

1.4.4. ଼ଽାଶ௫

ଵଶ
= 9,25  

∴ 89 + 2𝑥 = 111  

∴ 2𝑥 = 22  

∴ 𝑥 = 11 𝑚𝑖𝑛  

89 + 2𝑥 

÷ 12 

 

ans. 

(3) 

TOTAL = 15 MARKS 



QUESTION 2 

 

2.1. 𝑚஻஼ =
ଶି(ିଷ)

ିଵି(ଶ)
  

∴ 𝑚஻஼ = −
ହ

ଷ
  

∴ 𝑦 = −
ହ

ଷ
𝑥 + 𝑐  

∴ (2) = −
ହ

ଷ
(−1) + 𝑐  

∴ 𝑦 = −
ହ

ଷ
𝑥 +

ଵ

ଷ
  

 

𝑚஻஼ 

 

 

sub point 

 

ans. 

 

 

 

 

 

 

(3) 

2.2. 𝑀(−3; −6)  𝑥 𝑦 (2) 

2.3. 𝑚஺஻ =
ଶି(ିଵ)

ିଵି(ି଺)
  

∴ 𝑚஺஻ =
ଷ

ହ
  

∴ 𝑚஺஻ × 𝑚஻஼ = −1  

∴ 𝐴𝐵෠𝐶 = 90°  

∴ 𝐴𝐶 is the diameter  (converse ∠′𝑠 in semi-circle) 

 

 

𝑚஺஻ 

 

 

conclusion 

 

 

 

 

 

(2) 

2.4. 𝑚஺஼ = −
ଵ

ସ
  

tan 𝜃 =
ଵ

ସ
   

∴ 𝜃 = 165,96°   

𝑚஻஼ = −
ହ

ଷ
  

tan 𝛼 = −
ହ

ଷ
  

∴ 𝛼 = 120,96°  

∴ 𝐵𝐶መ𝐴 = 45°  

∴ 𝐵෠ = 90°  

∴ 𝐵𝐴መ𝐶 = 45°   

 

 

𝜃 

 

 

 

𝛼 

 

 

 

𝐵𝐴መ𝐶 

  

 

 

 

 

 

 

 

 

 

(3) 



2.5. Centre (−2; −2) 

Radius = ඥ(−2 − 2)ଶ + (−2 + 3)ଶ 

            = √17 

∴ (𝑥 + 2)ଶ + (𝑦 + 2)ଶ = 17  

centre 

 

radius 

equation 

 

 

 

(3) 

2.6. ଺଼

ଵହ
= 8𝑥  

∴ 𝑥 =
ଵ଻

ଷ଴
  

𝐸𝐹 = 5 ቀ
ଵ଻

ଷ଴
ቁ  

      =
ଵ଻

଺
  

𝐸 =
ଵ଻

଺
−

ଵ

ହ
  

    = ቀ
଻ଽ

ଷ଴
; 0ቁ  

 

𝑥 

 

 

EF 

 

 

ans. 

(3) 

TOTAL = 16 MARKS 

QUESTION 3 

 

3.1. 𝑥ଶ + 8𝑥 + 𝑦ଶ + 4𝑦 = −4  

∴ (𝑥 + 4)ଶ + (𝑦 + 2)ଶ = −4 + 16 + 4  

∴ (𝑥 + 4)ଶ + (𝑦 + 2)ଶ = 16  

Centre: (−4; −2) 

Radius: 4 units 

 

complete the square 

method 

𝑥 𝑦 

r 

 

 

 

 

(4) 

3.2. 𝑀(−8; −2)  𝑥 𝑦 (2) 

3.3. New centre: (−8; −1) 

∴ (𝑥 + 8)ଶ + (𝑦 + 1)ଶ = 16  

new centre coord 

new equation  

 

(2) 

3.4. New circle’s equation (increased radius): 

(𝑥 + 8)ଶ + (𝑦 + 1)ଶ = 25  

Bottom of original circle 𝐾: 𝑦 = −6 

Top of new circle: 𝑦 = −3 

 

new radius 

bottom circle K 

top new circle 

 

 

 

 



∴ the two circles intersect 

OR 

𝑟௣ = 5  

𝐾𝑃 = ඥ(−4 + 8)ଶ + (−2 + 1)ଶ  

      = √17 

But 𝑟௉ + 𝑟௄ = 9 

∴ 9 > √17  

∴ the circles will intersect 

conclusion 

 

 

 

KP 

𝑟௉ + 𝑟௄ 

9 > √17 

conclusion 

 

 

 

 

 

 

 

(4) 

TOTAL = 12 MARKS 

QUESTION 4 

   

4.1.1. cos 56°    

= cos(90° − 34°)   

= sin 34°  

= 𝑝  

 

co-ratio 

 

ans.  (AO) 

 

 

 

(2) 

4.1.2. sin 214°  

 = sin(180° + 34°) 

= − sin 34°   

= −𝑝  

 

reduction  

 

ans.  

 

 

 

(2) 

4.1.3 tan(−34°)   

= − tan 34°  

= −
௣

ඥଵି௣మ
  

 

− tan 34° 

ans.  

 

 

(2) 

4.2. ୲ୟ୬(ଶଵ଴°).ୱ୧୬(ସ଼଴°).ୱ୧୬(ଵ଴°)

ୡ୭ୱ(ି଼଴°).ୡ୭ୱ(ଶଶହ°).ୱ୧୬(ଷଵହ°)
  

=
୲ୟ୬ ଷ଴°.ୱ୧୬ ଺଴°.ୡ୭ୱ ଼଴°

ୡ୭ୱ ଼଴°.(ି ୡ୭ୱ ସହ°)(ି ୱ୧ °)
  

=
√య

య
∙
√య

మ

൬ି
√మ

మ
൰൬ି

√మ

మ
൰
  

= 1  

tan 30° 

sin 60° 

co-ratio 

− cos 45° 

− sin 45° 

special angles 

ans. 

 

 

 

 

 

 

 

(7) 

𝑝 

ඥ1 − 𝑝ଶ 

1 

34° 

56° 



4.3. sinଶ 𝜃 − sin 𝜃 cos 𝜃 = 0   

∴ sin 𝜃(sin 𝜃 − cos 𝜃) = 0  

∴ sin 𝜃 = 0                      or                sin 𝜃 − cos 𝜃 = 0 

∴ 𝐼: 0° + 𝑘. 360°; 𝑘 ∈ 𝑍                   ∴ tan 𝜃 = 1 

   𝐼𝐼: 180° + 𝑘. 360°;  𝑘 ∈ 𝑍             ∴ 𝜃 = 45° + 𝑘. 180°;  𝑘 ∈ 𝑍  

 

factorise 

tan  

sin solutions 

tan solution  

 

 

 

 

(5) 

4.1. 
cos 𝜃(1 + tanଶ 𝜃) =

1

𝑐𝑜𝑠𝜃
 

  

4.4.1. LHS = cos 𝜃 ቀ1 +
ୱ୧୬మ ఏ

ୡ୭ୱమ ఏ
ቁ  

         = cos 𝜃 +
ୱ୧୬మ ఏ

ୡ୭ୱ ఏ
 

         =
ୡ୭ୱమ ఏାୱ୧୬మ ఏ

ୡ୭ୱ ఏ
 

         =
ଵ

ୡ୭ୱ ఏ
  ∴ 𝐿𝐻𝑆 = 𝑅𝐻𝑆 

tan identity 

 

distribute 

LCD 

 

 

 

 

 

 

(3) 

4.4.2. Asymptote: 𝜃 = 90° + 𝑘. 180°;  𝑘 ∈ 𝑍                    

cos 𝜃 = 0°  

∴ 𝜃 = 90° + 𝑘. 360°;  𝑘 ∈ 𝑍                    

asymptote solution 

 

cos solution  

 

 

(2) 

4.5. √4ୱ୧୬ ଵହ଴°. 2ଷ ୲ୟ୬ ଶଶହ°   

= √4ୱ୧୬ ଷ଴°. 2ଷ ୲ୟ୬ ସହ°   

= ට4
భ

మ. 2ଷ  

= √16  

= 4  

   

sin 30° 

tan 45° 

special angles 

 

ans. 

 

 

 

 

 

(4) 

TOTAL = 27 MARKS 

QUESTION 5 

5.1. 𝑎 = 2  

𝑏 = 2  

a 

b 

 

(2) 

5.2. 180°  ans. (1) 

5.3. 45° < 𝑥 < 135°  values  

inequality  

 

(2) 



5.4. 

 

intercepts 

TP 

shape 

(3) 

5.5. 𝑘(𝑥) = −2(− sin 𝑥 + 1) − 4  

         = 2 sin 𝑥 − 6  

sub 𝑔(𝑥) 

𝑘(𝑥) 

 

(2) 

TOTAL = 10 MARKS 

QUESTION 6 

6.1. 𝐷𝐵෠𝐶 = 180° − (𝜃 + 𝛼)    (1) 

6.2. ஽஻

ୱ୧୬ ఈ
=

௠

ୱ୧୬ ଵ଼଴°ି(ఏାఈ)
  

∴ 𝐷𝐵 =
௠.ୱ୧୬ ఈ

ୱ୧୬(ఏାఈ)
  

cos 𝑥 =
஺஽

஻஽
  

∴ 𝐴𝐷 = 𝐵𝐷. cos 𝑥  

∴ 𝐴𝐷 =
௠.ୡ୭ୱ ௫.ୱ୧୬ ఈ

ୱ୧୬(ఏାఈ)
  

sine rule for DB 

 

reduction  

DB 

cos 

sub 

 

 

 

 

 

(5) 

TOTAL = 10 MARKS 

QUESTION 7 

7.1. 

 

Construct diameter AE and join EB. 

𝐸𝐴መ𝑃 = 90°     (tan-chord thm) 

𝐴𝐵෠𝐸 = 90°     (∠’s in semi-circle) 

Let 𝐸𝐵෠𝐶 = 𝑥 

∴ 𝐸𝐴መ𝐶 = 𝑥     (∠’s in same seg) 

∴ 𝑃𝐴መ𝐶 = 90° − 𝑥  and       𝐴𝐵෠𝐶 = 90° − 𝑥     (compl. ∠’s) 

∴ 𝑃𝐴መ𝐶 = 𝐴𝐵෠𝐶  

 

 

 

 

 

 

 

 

correct construction  

tan-chord thm 

∠’s in semi-circle 

 

∠’s in same seg 

both 90° − 𝑥 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(5) 

E 



7.2. 

 

  

7.2.1. a) 𝐴መଶ = 34°  (∠’s in semi-circle) 

 

b) 𝐶መଶ = 32°  (tan-chord thm) 

 

c) 𝐶መଷ = 34°  (∠’s in same seg) 

 

d) 𝐵෠ = 58°  (sum ∠’s in ∆) 

            ∴ 𝐷෡ = 58°  (∠’s in same seg) 

 ∴ 𝐸෠ = 122°  (opp. ∠’s of cyclic quad.) 

S R 

 

S R 

 

S R 

 

S+R 

S+R 

S+R 

(2) 

 

(2) 

 

(2) 

 

 

 

(3) 

7.2.2. No. 𝐶መଶ ≠ 𝐸෠    (converse tan-chord thm) no 

reason 

 

(2) 

TOTAL = 16 MARKS 

 

 

 

 

 

 

 

 

 

 

 



QUESTION 8 

 

8.1. 𝑌෠ଶ = 𝑥   (∠’s in same seg) 

 

𝐾෡ସ = 𝑥   (than-chord thm) 

 

𝑂𝐾 = 𝑂𝑌  (radii) 

∴ 𝐾෡ଷ = 𝑥   (∠’s opp. = sides) 

 

𝑊෡ଶ = 𝑥   (∠’s in same seg) 

S R 

 

S R 

 

S+R 

S+R 

 

S R 

 

 

 

 

 

 

 

(8) 

8.2. 𝐾𝑂෠𝑌 = 180° − 2𝑥  (sum ∠’s in ∆) 

∴ 𝑇෠ = 90° − 𝑥  (∠’s at centre = 2 × ∠ at circumf) 

S+R 

S R 

 

(3) 

8.3. 𝐸෠ = 180° − (90° − 𝑥 + 𝑥)  

∴ 𝐸෠ = 90°  

∴ 𝑇𝐾 ⊥ 𝑂𝐸  

∴ 𝐾𝐸 = 𝐸𝑇    (line from centre ⊥ chord) 

 

𝐸෠ = 90° 

 

S+R 

 

 

 

(2) 

TOTAL = 13 MARKS 

 

 

 

 

 

 

 

 

 



QUESTION 9 

 

9.1. 𝐶መଷ = 𝑦   (tans from common point) 

OR 

𝐶መଵ = 𝑦   (∠’s opp. = sides) 

ans. (1) 

9.2. 𝑃෠ = 180° − 2𝑥  (sum ∠’s in ∆) 

𝑄෠ଶ = 2𝑥   (ext. ∠’s of ∆) 

∴ 𝑃෠ + 𝑄෠ଶ = 180°  

∴ 𝑄𝐶𝑃𝐵 is a cyclic quadrilateral  (converse opp. ∠’s of cyclic  

                                                             quad.) 

𝑃෠ 

𝑄෠ଶ 

 

S+R 

(3) 

TOTAL = 4 MARKS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

QUESTION 10 

\\ 

 

 

 

 

 

 

 

 

 

Let 𝐷෡ଷ = 𝑥 

∴ 𝐴መ = 𝑥   (tan-chord thm) 

∴ 𝐵෠ଵ = 𝑥   (∠’s opp. = sides) 

∴ 𝐷෡ଷ = 𝐵෠ଵ  

∴ 𝐴𝐶 ∥ 𝐷𝐸   (alt. ∠’s =) 

𝐸෠ = 𝐵෠ଵ = 𝑥   (ext. ∠ of cyclic quad) 

𝐷෡ଵ = 𝐵෠ଵ = 𝑥   (tan-chord thm) 

𝐴𝐷෡𝐸 = 180° − 𝑥  (∠’s on str. line) 

∴ 𝐴𝐷෡𝐸 + 𝐸෠ = 180°  

∴ 𝐴𝐷 ∥ 𝐶𝐸   (co-int. ∠’s =) 

 

S+R for 𝐴መ 

S+R for 𝐵෠ଵ 

 

S+R for 𝐴𝐶 ∥ 𝐷𝐸 

S+R for 𝐸෠ 

S+R for 𝐷෡ଵ and 𝐴𝐷෡𝐸 

 

 

S+R for 𝐴𝐷 ∥ 𝐶𝐸 

 

 

TOTAL = 6 MARKS 

GRAND TOTAL = 125 MARKS 

 


