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QUESTION 1 

1.1 100 ; 124 AA✓✓answers (2) 

1.2 44 52 64 80 

1D 8 12 16 

2D 4 4 

𝟐𝒂 = 𝟒  ∴ 𝒂 = 𝟐 

𝟑𝒂 + 𝒃 = 𝟖 ∴ 𝒃 = 𝟐 

𝒂 + 𝒃 + 𝒄 = 𝟒𝟒   ∴ 𝒄 = 𝟒𝟎 

𝑻𝒏 = 𝟐𝒏𝟐 = 𝟐𝒏 + 𝟒𝟎

OR 

𝟐𝒂 = 𝟒  ∴ 𝒂 = 𝟐 

𝟑𝒂 + 𝒃 = 𝟖   ∴ 𝒃 = 𝟐 

 ∴ 𝒄 = 𝑻𝟎 = 𝟒𝟎
𝑻𝒏 = 𝟐𝒏𝟐 + 𝟐𝒏 + 𝟒𝟎

OR 

𝑻𝒏 = 𝑻𝟏 + (𝒏 − 𝟏)𝒅𝟏 + (𝒏 − 𝟏)(𝒏 − 𝟐)𝒅𝟐

OR 

𝑻𝒏 =
(𝒏 − 𝟏)

𝟐
[𝟐𝒂 + (𝒏 − 𝟐)𝒅] + 𝑻𝟏

A✓a value 

CA✓b value 

CA✓c value 

CA✓nth term 

OR 

A✓a value 

CA✓b value 

CA✓c value 

CA✓nth term 

OR 

OR 

(4) 

(4) 

1.3 𝑻𝟑𝟎 = 𝟐(𝟑𝟎)𝟐 + 𝟐(𝟑𝟎) + 𝟒𝟎 = 𝟏𝟗𝟎𝟎 CA✓substitution 

CA✓answer (2) 

1.4 𝑻𝒏 = 𝟐𝒏𝟐 + 𝟐𝒏 + 𝟒𝟎
𝑻𝒏 = 𝟐(𝒏𝟐 + 𝒏 + 𝟐𝟎)
𝟐(𝒏𝟐 + 𝒏 + 𝟐𝟎)  is even for all 𝒏 ∈ 𝒁

A✓Taking out common factor of 2

A✓Rewriting nth term 

A✓ is even for all 𝒏 ∈ 𝒁 

Note: Mark CA provided 

𝑻𝒏 (from1.2) is a factor of 2 

(3) 

[11] 
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QUESTION 2 

2. 𝒂 + 𝟕𝒅 = 𝟑𝟏                    → (𝟏)
𝟏𝟓(𝟐𝒂 + 𝟐𝟗𝒅) = 𝟏𝟖𝟑𝟎  
𝟐𝒂 + 𝟐𝟗𝒅 = 𝟏𝟐𝟐            → (𝟐)
𝒂 = 𝟑𝟏 − 𝟕𝒅                   → (𝟑)
𝟐(𝟑𝟏 − 𝟕𝒅) + 𝟐𝟗𝒅 = 𝟏𝟐𝟐 
𝟔𝟐 − 𝟏𝟒𝒅 + 𝟐𝟗𝒅   = 𝟏𝟐𝟐  

 𝟏𝟓𝒅 = 𝟔𝟎 
 𝒅 = 𝟒 
 𝒂 = 𝟑 

𝟑 ; 𝟕  ;   𝟏𝟏  ; … 

A✓equation (1) 

A✓equation (2) 

CA✓making a the subject 

CA✓correct substitution of a 

CA✓d value 

CA✓a value 

CA✓sequence [7] 

QUESTION 3 

3.1 
𝒂𝒓 =

𝟓

𝟏𝟐𝟖
→ (𝟏)

𝒂𝒓𝟖 = 𝟓 → (𝟐)

𝒓𝟕 = 𝟏𝟐𝟖 
𝒓𝟕 = 𝟐𝟕

𝒓 = 𝟐 

A✓equation (1) 

A✓equation (2) 

CA✓ 𝒓𝟕 = 𝟏𝟐𝟖
CA✓exponential form 

CA✓answer (5) 

3.2 (−𝟖) + (−𝟖)(𝟎. 𝟓) + (−𝟖)(𝟎. 𝟓)𝟐 + ⋯

−𝟖(𝟎. 𝟓𝒎 − 𝟏)

𝟎. 𝟓 − 𝟏
= −

𝟐𝟓𝟓

𝟏𝟔

𝟎. 𝟓𝒎 − 𝟏 = −
𝟐𝟓𝟓

𝟐𝟓𝟔

𝟎. 𝟓𝒎 =
𝟏

𝟐𝟓𝟔
= 𝟎. 𝟓𝟖

 𝒎 = 𝟖 

A✓generating series 

CA✓correct substitution into 

correct formula 

CA✓writing in exponential 

form or using logs 

CA✓answer 
(4) 

3.3.1 −𝟏 < 𝒓 < 𝟏

−𝟏 <
𝒙

𝟐
< 𝟏 

−𝟐 < 𝒙 < 𝟐

A✓condition for convergence 

A✓r value 

CA✓answer (3) 

3.3.2  𝒙 < −𝟐  𝒐𝒓 𝒙 > 𝟐 CACA✓✓answer (2) 

[14] 
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QUESTION 4 

4.1 Draw AP = DE  and AQ = DF 

In ∆𝐀𝐁𝐂  𝐚𝐧𝐝  ∆𝐃𝐄𝐅 

1. AP = DE          (Construction) 

2. AQ = DF          (Construction) 

3. 𝐀̂ = 𝐃̂ (Given) 

∴ ∆𝐀𝐏𝐐 ≡ ∆𝐃𝐄𝐅   (SAS) 

Now 𝐀𝐏̂𝐐 =  𝐃𝐄̂𝐅 

But 𝐃𝐄̂𝐅 = 𝐁̂          (Given) 

∴ 𝐀𝐏̂𝐐 = 𝐁̂ 

PQ || BC (Corresponding angles =) 

𝐀𝐁

𝐀𝐏
=

𝐀𝐂

𝐀𝐘
(Prop. Thm. PQ||BC) 

𝐀𝐁

𝐃𝐄
=

𝐀𝐂

𝐃𝐅
(Construction AP = DE     

and AQ = DF) 

✓S   Construction (or could be

shown on diagram)

✓S/R

✓S

✓S

✓S/R

✓S/R

✓R

(7) 

4.2.1 In ∆𝐃𝐀𝐇  𝐚𝐧𝐝  ∆𝐎𝐂𝐇 

1. D𝐀̂H = O𝐂̂H =90° (Radius ⊥Tangent)

2. 𝐇̂ 2   is common

3. 𝐀𝐃̂𝐇 = 𝐂𝐎̂H  (Remaining angles) 

∴ ∆𝐃𝐀𝐇 ||| ∆𝐎𝐂𝐇      (AAA) 

✓ S ✓ R

✓S

✓R(AAA)

(4) 

P Q 

A D 

F E 

B C 
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4.2.2 𝐃𝐀

𝐎𝐂
=

𝐃𝐇

𝐎𝐇
=

𝐀𝐇

𝐂𝐇
         (∆𝐃𝐀𝐇 ||| ∆𝐎𝐂𝐇 )  

𝐎𝐇 =
𝐃𝐇 × 𝐎𝐂

𝐃𝐀

DA = DC   (Tangents drawn from common point  equal) 

AO = OC   (Radii of a circle) 

Therefore 

𝐎𝐇 =  
𝐀𝐎. 𝐃𝐇

𝐃𝐂

✓S/R

✓S

✓S✓R

✓S✓R

(6) 

4.2.3 In ∆𝐀𝐁𝐅  𝐚𝐧𝐝  ∆𝐁𝐉𝐅 

1. 𝐁𝐀̂F = J𝐁̂F     (Tangent – Chord Theorem)

2. 𝐅̂ is common)

3. 𝐀𝐁̂𝐅 = 𝐁𝐉̂𝐅      (Remaining angles) 

∴ ∆𝐀𝐁𝐅   ||| ∆𝐁𝐉𝐅   (AAA) 

∴
𝐀𝐁

𝐁𝐉
=

𝐁𝐅

𝐉𝐅
=

𝐀𝐅

𝐁𝐅
      (∆𝐀𝐁𝐅   ||| ∆𝐁𝐉𝐅)   

𝐁𝐅𝟐 = 𝐉𝐅 . 𝐀𝐅

✓S✓R

✓S

✓S✓R

✓S

(6) 

[23] 
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QUESTION 5 

5.1 Let AE = 2a therefore EB = 3a 
𝐀𝐅

𝐅𝐆
=

𝟐

𝟑
(Prop. Thm.;  FE//GB) or (Line // one  side of ∆) 

✓S ✓R (2) 

5.2 Let AF = 2b and FG = 3b 

Then CG = b        (Given AF = 2CG) 

𝐂𝐇

𝐇𝐄
=

𝐂𝐆

𝐆𝐅
=

𝒃

𝟑𝒃
        (Prop.  Thm.;  GH//FE) or (Line // one  side of ∆) 

∴
𝐂𝐇

𝐇𝐄
=

𝟏

𝟑

✓S

✓S ✓R

✓S (4) 

5.3 𝐀𝐄

𝐀𝐁
=

𝐀𝐅

𝐀𝐆
=

𝐅𝐄

𝐆𝐁
=

𝟐

𝟓
 …. (Prop. Thm; FE || GB) or (Line // one  side of ∆) 

𝐂𝐆̂𝐁 = 𝐆𝐅̂𝐄  ….. (Corresp Angles ; FE || GB) 
Let FE = 2x and GB = 5x 

Then 

𝐀𝐫𝐞𝐚 𝐨𝐟 ∆ 𝐁𝐂𝐆

𝐀𝐫𝐞𝐚 𝐨𝐟 ∆ 𝐀𝐅𝐄
=

𝟏
𝟐

(𝒃)(𝟓𝒙) 𝐬𝐢𝐧 𝐂𝐆̂𝐁

𝟏
𝟐

(𝟐𝒃)(𝟐𝒙) 𝐬𝐢𝐧 𝐀𝐅̂𝐄

=

𝟏
𝟐

(𝒃)(𝟓𝒙) 𝐬𝐢𝐧 𝐂𝐆̂𝐁

𝟏
𝟐

(𝟐𝒃)(𝟐𝒙) 𝐬𝐢𝐧 (𝟏𝟖𝟎° − 𝐂𝐆̂𝐁)

=
𝟓

𝟒

OR 

𝐀𝐫𝐞𝐚 𝐨𝐟 ∆ 𝐁𝐂𝐆 =
𝟏

𝟔
 𝐀𝐫𝐞𝐚 𝐨𝐟 ∆𝐀𝐁𝐂  …(Equal Heights) 

𝐀𝐫𝐞𝐚 𝐨𝐟 ∆ 𝐀𝐅𝐄 =
𝟏

𝟑
 𝐀𝐫𝐞𝐚 𝐨𝐟 ∆𝐀𝐄𝐂  …(Equal Heights) 

𝐀𝐫𝐞𝐚 𝐨𝐟 ∆ 𝐀𝐄𝐂 =
𝟐

𝟓
 𝐀𝐫𝐞𝐚 𝐨𝐟 ∆𝐀𝐁𝐂  …(Equal Heights) 

𝐀𝐫𝐞𝐚 𝐨𝐟 ∆ 𝐀𝐅𝐄 =
𝟐

𝟏𝟓
 𝐀𝐫𝐞𝐚 𝐨𝐟 ∆𝐀𝐁𝐂 

𝐀𝐫𝐞𝐚 𝐨𝐟 ∆ 𝐁𝐂𝐆

𝐀𝐫𝐞𝐚 𝐨𝐟 ∆ 𝐀𝐅𝐄
=

𝟏𝟓

𝟏𝟐
=

𝟓

𝟒

✓S/R

✓S

✓S

✓S

OR 

✓S/R

✓S/R

✓S

✓S

(4) 

(4) 

[10] 

2b 

b 

2x 

5x 

2b 

3b 

b 

2a 

3a 
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QUESTION 6  

6.1.1 

 

           

𝐜𝐨𝐬 𝟓𝟐° = 𝐜𝐨𝐬[𝟐(𝟐𝟔°)]
 = 𝟐𝐜𝐨𝐬𝟐 𝟐𝟔° − 𝟏

= 𝟐(
𝟏

𝑷
)𝟐 −𝟏

A✓diagram 

A✓writing as double angle 

A✓expansion 

CA✓answer (4) 

6.1.2 𝐬𝐢𝐧 𝟕𝟏° = 𝐬𝐢𝐧(𝟒𝟓° + 𝟐𝟔°)

 = 𝐬𝐢𝐧 𝟒𝟓° 𝐜𝐨𝐬 𝟐𝟔° + 𝐜𝐨𝐬 𝟒𝟓° 𝐬𝐢𝐧 𝟐𝟔°

 =
√𝟐

𝟐
 .

𝟏

𝒑
 + 

√𝟐

𝟐
 .

√𝒑𝟐 − 𝟏

𝒑

A✓𝐬𝐢𝐧(𝟒𝟓° + 𝟐𝟔°)
A✓compound angle 

expansion 

CA CA ✓✓each term 
(4) 

6.2 𝐜𝐨𝐬(−𝟏𝟖𝟎°). 𝐭𝐚𝐧 𝜽. 𝐜𝐨𝐬 𝟔𝟗𝟎°. 𝐬𝐢 𝐧(𝜽 − 𝟏𝟖𝟎°)

𝐜𝐨𝐬𝟐(𝜽 − 𝟗𝟎°)

=
𝐜𝐨𝐬(𝟏𝟖𝟎°) ×

𝒔𝒊𝒏 𝜽
𝒄𝒐𝒔 𝜽 . 𝐜𝐨𝐬 𝟑𝟎°. (− 𝐬𝐢𝐧 𝜽)

𝐬𝐢𝐧𝟐 𝜽

=

(−𝟏) ×
𝐬𝐢𝐧 𝜽
𝐜𝐨𝐬 𝜽 . (

√𝟑
𝟐 )(− 𝐬𝐢𝐧 𝜽)

𝐬𝐢𝐧𝟐 𝜽

=

√𝟑 𝐬𝐢𝐧𝟐 𝜽
𝟐 𝐜𝐨𝐬 𝜽
𝐬𝐢𝐧𝟐 𝜽

=
√𝟑

𝟐 𝐜𝐨𝐬 𝜽

A✓
𝒔𝒊𝒏 𝜽

𝒄𝒐𝒔 𝜽

A✓𝐜𝐨𝐬 𝟑𝟎°.
A✓− 𝐬𝐢𝐧 𝜽 

CA✓
√𝟑

𝟐
     or 0,866 

CA✓answer (5) 

6.3 𝐋𝐇𝐒 =  𝐜𝐨𝐬 𝟎° + 𝐜𝐨𝐬 𝟏° + 𝐜𝐨𝐬 𝟐° + ⋯ + 𝐜𝐨𝐬 𝟏𝟕𝟖° +
𝐜𝐨𝐬 𝟏𝟕𝟗° + 𝒄𝒐𝒔 𝟏𝟖𝟎° +  𝟔𝐬𝐢𝐧 𝟗𝟎°

= 𝐜𝐨𝐬 𝟎° + 𝐜𝐨𝐬 𝟏° + 𝐜𝐨𝐬 𝟐° + … − 𝐜𝐨𝐬 𝟐° − 𝒄𝒐𝒔 𝟏°

− 𝒄𝒐𝒔 𝟎° + 𝟔𝐬𝐢𝐧 𝟗𝟎°

= 𝟔 = 𝐑𝐇𝐒 

OR 

𝐋𝐇𝐒 = ( 𝐜𝐨𝐬 𝟎° + 𝐜𝐨𝐬 𝟏𝟖𝟎°) + (𝐜𝐨𝐬 𝟏° + 𝐜𝐨𝐬 𝟏𝟕𝟗° ) +
(𝐜𝐨𝐬 𝟐° + 𝐜𝐨𝐬 𝟏𝟕𝟖°) … … … +  𝟔𝐬𝐢𝐧 𝟗𝟎°

𝐋𝐇𝐒 = (𝟎) + (𝟎) + (𝟎) … … … +  𝟔𝐬𝐢𝐧 𝟗𝟎°

LHS = 6 

A✓−𝒄𝒐𝒔 𝟐°

A✓−𝒄𝒐𝒔 𝟏°

A✓− 𝒄𝒐𝒔 𝟎°

A✓All terms cancel except 6 

A✓( 𝐜𝐨𝐬 𝟎° + 𝐜𝐨𝐬 𝟏𝟖𝟎°)
A✓(𝐜𝐨𝐬 𝟏° + 𝐜𝐨𝐬 𝟏𝟕𝟗° )
A✓(𝐜𝐨𝐬 𝟐° + 𝐜𝐨𝐬 𝟏𝟕𝟖°

A✓All terms cancel except 6 

(4) 

[17] 

p 

1 

√𝑝2 − 1

26°

64°

52°

13°

128°

32°
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QUESTION 7
 

 

7.1 𝟏 − 𝒔𝒊𝒏 𝟐 𝒙

𝒔𝒊𝒏 𝒙 − 𝒄𝒐𝒔 𝒙

=   
𝒔𝒊𝒏𝟐 𝒙−𝟐 𝒔𝒊𝒏 𝒙 𝒄𝒐𝒔 𝒙+𝒄𝒐𝒔𝟐 𝒙

𝒔𝒊𝒏 𝒙−𝒄𝒐𝒔 𝒙

=   
(𝒔𝒊𝒏 𝒙−𝒄𝒐𝒔 𝒙)𝟐

𝒔𝒊𝒏 𝒙−𝒄𝒐𝒔 𝒙

=   𝒔𝒊𝒏 𝒙 − 𝒄𝒐𝒔 𝒙 

=   RHS 

A✓  sin2 x + cos2x = 1 

A✓ 2 sin x cos x 

A✓ (sin x – cos x)2 

(3) 

7.2 
𝐭𝐚𝐧 𝟑𝒙 .

𝟏

𝐭𝐚𝐧 𝟐𝟒°
− 𝟏 = 𝟎

𝐭𝐚𝐧 𝟑𝒙 = 𝐭𝐚𝐧 𝟐𝟒°

𝟑𝒙 = 𝟐𝟒° + 𝟏𝟖𝟎𝒌 ; 𝒌 ∈ 𝒁

𝒙 = 𝟖° + 𝟔𝟎𝒌 ; 𝒌 ∈ 𝒁

A✓transposing and forming 

equation 

A✓3𝑥 = 24° A✓180k

A✓ 𝑘 ∈ 𝑍 

CA✓ 𝑥 = 8° + 60𝑘
Note: If calculator is used 

maximum marks may be 

allocated 

(5) 

7.3 
𝟐 [

√𝟑

𝟐
𝐬𝐢𝐧 𝒙 +

𝟏

𝟐
𝐜𝐨𝐬 𝒙] 

=  𝟐[𝐬𝐢𝐧 𝟔𝟎° 𝐬𝐢𝐧 𝒙 + 𝐜𝐨𝐬 𝟔𝟎° 𝐜𝐨𝐬 𝒙]

=  𝟐[𝐜𝐨𝐬(𝒙 − 𝟔𝟎°)] 

Maximum value is 2, since maximum value of 

cos (x − 60o) = 1 

OR 

𝟐 [
√𝟑

𝟐
𝐬𝐢𝐧 𝒙 +

𝟏

𝟐
𝐜𝐨𝐬 𝒙] 

=  𝟐[𝐜𝐨𝐬 𝟑𝟎° 𝐬𝐢𝐧 𝒙 + 𝐬𝐢𝐧 𝟑𝟎° 𝐜𝐨𝐬 𝒙]

=  𝟐[𝐬𝐢𝐧(𝒙 + 𝟑𝟎°)] 

Maximum value is 2, since maximum value of 

sin (x + 30o) = 1 

A✓ 







+ xx cos

2

1
sin

2

3
2

A✓ [sin 60o sin x + cos 60o cos x] 

A✓  cos (x − 60o) 

CA✓  answer 

OR 

A✓ 







+ xx cos

2

1
sin

2

3
2

A✓ 𝟐[𝐜𝐨𝐬 𝟑𝟎° 𝐬𝐢𝐧 𝒙 +
𝐬𝐢𝐧 𝟑𝟎° 𝐜𝐨𝐬 𝒙]

A✓  sin (x + 30o) 

CA✓  answer 

(4) 

(4) 
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7.4.1 

-60 -30 30 60 90 120 150 180 210 240

-2

-1.5

-1

-0.5

0.5

1

1.5

2

x

y

O-90 270

P Q

A✓for both x – intercepts  

A✓for both turning points 

(2) 

7.4.2 𝐜𝐨𝐬(𝒙 − 𝟑𝟎°) = 𝟎, 𝟓

𝟐𝐜𝐨𝐬(𝒙 − 𝟑𝟎°) = 𝟏

𝒙 − 𝟑𝟎° = 𝟔𝟎°    𝒐𝒓  𝒙 − 𝟑𝟎° =  −𝟔𝟎°

𝒙 = 𝟗𝟎°  𝒂𝒕  𝑸    𝒐𝒓  𝒙 =  −𝟑𝟎°  𝒂𝒕 𝑷 

A✓𝒙 − 𝟑𝟎° = 𝟔𝟎°

and 𝒙 − 𝟑𝟎° =  −𝟔𝟎°

CA✓ 𝟗𝟎° 𝐚𝐧𝐝    −𝟑𝟎°

CACA✓✓for P and Q 

(4) 

[18] 
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