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QUESTION 1 

1.1 The following geometric sequence is given: ...;25,1;5,2;5;10  

 1.1.1 Calculate the value of the 5th term, 5T  , of this sequence (1) 

 1.1.2 Determine the thn  term, nT , in terms of n . (2) 

 1.1.3 Explain why the infinite series ...25,15,2510 ++++  exists (2) 

1.2 The sum of the first p terms of a sequence of numbers is given by: 

                  ( )( )21 ++= pppSp  

Calculate the value of 20T  

  

 

(3) 

1.3 Evaluate: 
=



=

−







40

21

5
3

1

k

k

k

 
 

(5) 

1.4 Atlehang generates a sequence, which he claims that the sequence can be 

arithmetic and also be geometric if and only if the first term in the sequence 1.  

Is he correct? Motivate your answer by showing all your calculations 

 

 

(5) 

                                                                                                                                    (18) 
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QUESTION 2 

2.1 In the diagram below, PQR  is given such that QT = 3 units, TV = 5 units, 

TR = 8 units and ST || PV 

 

Determine the following with reasons:  

 

 2.1.1 

PS

QS
 

(2) 

 2.1.2 Area Δ𝑃𝑄𝑅

Area of quadrilateral 𝑃𝑆𝑇𝑅
 

 

(5) 

2.2 In the diagram, a circle with a tangent CD is drawn. A, B, D, and E are points 

on the circumference of the circle. AE = AB and AB || ED. 

�̂�1 = 𝑥 
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 2.2.1 Give, with reasons, three more angles equal to x . (3) 

 2.2.2 Prove that DBCDEA  |||  (2) 

 2.2.3 Prove that:  

  (a) 
𝐷𝐶 =

𝐵𝐶 × 𝐴𝐷

𝐷𝐵
 (3) 

  (b) 
𝐸𝐴 =

𝐷𝐶 × 𝐷𝐸

𝐴𝐷
 (3) 

 2.2.4 Hence, prove that 𝐴𝐸2 = 𝐵𝐶. 𝐸𝐷 (2) 

                                                                                                                   (20) 

QUESTION 3  

In the diagram below, reflex =POT
^

and P has coordinates ( )12;5 −− . 

 

3.1 Determine the value of each of the following trigonometric ratios WITHOUT using a 

calculator: 

 3.1.1 cos  (1) 

 3.1.2 )180tan( −  (2) 

3.2 Simplify the following expression into a single trigonometric ratio: 

)90sin().360cos(

)90cos().180sin(

xx

xx

+−−

−−




 

 

 

(6) 

3.3 Given: cos(𝐴 − 𝐵) = 𝑐𝑜𝑠𝐴𝑐𝑜𝑠𝐵 + 𝑠𝑖𝑛𝐴𝑠𝑖𝑛𝐵 

Use the identity for cos(𝐴 − 𝐵) to derive an identity for sin(𝐴 + 𝐵) 

 

(3) 

                                                                                                               (12) 

 TOTAL [50] 
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NOTE: 

• If a candidate answers a question TWICE, mark the FIRST attempt ONLY. 

• Consistent accuracy applies in ALL aspects of the marking guideline. 

• If a candidate crossed out an attempt of a question and did not redo the question, mark 

the crossed-out attempt. 

• The mark for substitution is awarded for substitution into the correct formula. 

 

QUESTION 1 

 

1.1.1 

8

5
OR625,05 =T  

✓ answer          (1) 

1.1.2 nn

n ORT 















=

−

2

1
20

2

1
10

1

 
 

✓✓ answer       (2) 

1.1.3 

1
2

1
1

11

−

− r

 

 

 

✓✓answer        (2) 

 

1.2 𝑆20 = 20(20 + 1)(20 + 2) = 9240 
𝑆19 = 19(19 + 1)(19 + 2) = 7980 
𝑇20 = 𝑆20 − 𝑆19 
∴ 𝑇20 = 1260 

✓𝑆20 

✓𝑆19 

 

✓𝑇20                (3) 

 

1.3 

( )

194,5-OR
2

389

195
2

1

19555
2

39
195)39(5

391240

5...5555

2

1

3

1
1

3

1

...
27

1

9

1

3

1

3

1

39

3939

40

2

1

−
=

−=

−

=+===

=+−=

++++=

=

−

=

+++=










=





=





SS

SorS

n

S

k

k

k

 

 

 

 

 

✓ substitution 

 

✓𝑆∞ 

 

 

 

 

✓𝑆39 

 

✓𝑆∞ − 𝑆39 

 

 

 

✓answer        (5) 
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1.4 

( )

( )

sequencegeometric;...1;1;1

sequenceArithmetic;...1;1;1

10

0

2121

21d1

(2)in1sub.

)2(....................21

)1...(....................1

;...;;1

;...21;1;1

2

2

2

2

2



==

=

+=++

+=+

+=

+=

++

randd

d

ddd

d

dr

dr

rr

dd

 

He is correct 

 

 

 

 

✓ eqn (1) and (2) 

 

✓ substitution 

 

 

 

✓ comm. diff 

 

✓ comm. ratio 

 

 

✓conclusion    (5) 

 

                         (18) 

QUESTION 2 

 

2.1.1 
PVSTtheorempropORaofsideonetoLine

PS

QS
//;.//|

5

3
=  

✓ S 

 ✓R                 (2) 

  

2.1.2 𝑙𝑒𝑛𝑔ℎ𝑡: 𝑄𝑆 = 3𝑎    𝑎𝑛𝑑  𝑄𝑃 = 8𝑎 

 

𝐴𝑟𝑒𝑎𝛥𝑃𝑄𝑅 =
1

2
× 𝑄𝑃 × 𝑄𝑅 𝑠𝑖𝑛 𝑄

^

  

 

=
1

2
× 8𝑎 × 11 𝑠𝑖𝑛 𝑄

^

  

 

= 44𝑎 𝑠𝑖𝑛 𝑄
^

 

 
𝐴𝑟𝑒𝑎𝑜𝑓𝑎𝑞𝑢𝑎𝑑𝑃𝑆𝑇𝑅 = 𝐴𝑟𝑒𝑎𝑜𝑓𝛥𝑃𝑄𝑅 − 𝐴𝑟𝑒𝑎𝛥𝑆𝑄𝑇 

 

= 44 𝑥𝑠𝑖𝑛 �̂� −
1

2
× 3𝑎 × 3 𝑠𝑖𝑛 �̂�    

 

=
79𝑎

2
𝑠𝑖𝑛 𝑄

^

 

𝐴𝑟𝑒𝑎𝛥𝑃𝑄𝑅

𝐴𝑟𝑒𝑎𝑜𝑓𝑞𝑢𝑎𝑑𝑃𝑆𝑇𝑅
=

44𝑎 𝑠𝑖𝑛 𝑄
^

79
2 𝑎 𝑠𝑖𝑛 𝑄

^
=

88

79
 

                                        

 

 

 

 

 

✓ area ∆𝑃𝑄𝑅 

✓ area ∆𝑆𝑄𝑇 

 

 

 

✓area of a Quad 

PSTR 

 

 

✓ ratio 

 

 

✓ answer        (5) 
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2.2.1 

𝐷
^

1 = 𝐴
^

1 = 𝑥           𝑡𝑎𝑛 𝑐ℎ𝑜𝑟𝑑 𝑡ℎ𝑒𝑜𝑟𝑒𝑚

𝐷
^

3 = 𝐴
^

1 = 𝑥           𝐴𝑙𝑡. < ’𝑠;   𝐴𝐵//𝐸𝐷

𝐷
^

3 = 𝐷
^

2 = 𝑥          =  𝑐ℎ𝑜𝑟𝑑𝑠 =< ’𝑠   𝑂𝑅
                                   < ’𝑠  𝑠𝑢𝑏𝑡𝑒𝑛𝑑𝑒𝑑    𝑏𝑦 = 𝑐ℎ𝑜𝑟𝑑𝑠

^

         

 

✓ S & R 

 

✓ S & R 

 

✓ S & R           (3) 

 

 

2.2.2 

AAADBCDEA

ainsofsumCA

inprovenDD

quadaofExtBDEA

||||

'|

1.2.2|

.|

1

^

1

^

1

^

3

^

2

^^



=

=

=

 

 

✓ S &R            

 

✓ S & R           

 

                       (2)   

       

 

2.2.3 

(a) 
𝐼𝑛 𝛥𝐷𝐵𝐶 𝑎𝑛𝑑 𝛥𝐴𝐷𝐶 

𝐷
^

1 = 𝐴
^

2   tan 𝑐ℎ𝑜𝑟𝑑 𝑡ℎ𝑒𝑜𝑟𝑒𝑚 

𝐶
^

= 𝐶
^

        𝑐𝑜𝑚𝑚𝑜𝑛 < 

𝐵
^

2 = 𝐴𝐷
^

𝐶      𝑠𝑢𝑚 𝑜𝑓 < ′𝑠 𝑖𝑛 𝑎 𝛥 

 
∴ 𝛥𝐷𝐵𝐶|||𝛥𝐴𝐷𝐶        𝐴𝐴𝐴 

 
𝐷𝐵

𝐴𝐷
=

𝐵𝐶

𝐷𝐶
        ||||𝛥′𝑠 

 

∴ 𝐷𝐶 =
𝐵𝐶 × 𝐴𝐷

𝐷𝐵
 

 

 

 

✓S & R 

 

 

 

 

✓𝛥𝐷𝐵𝐶 ||| 𝛥𝐴𝐷𝐶 

 

✓ prop theorem      

                          (3)  

 

2.2.3 

(b) 
𝐷𝐵 = 𝐴𝐸       𝑐ℎ𝑜𝑟𝑑𝑠 𝑠𝑢𝑏𝑡. 𝑏𝑦 = <′ 𝑠 
 

𝐵𝑢𝑡 𝛥𝐴𝐷𝐶 |||𝛥𝐷𝐵𝐶         proved in 2.2.3 (a) 

 

and 

 

 𝛥𝐷𝐸𝐴|||𝛥𝐷𝐵𝐶                proved in 2.2.2 

 

 
∴ 𝛥𝐴𝐷𝐶|||𝛥𝐷𝐸𝐴             𝑏𝑜𝑡ℎ     |||𝛥𝐷𝐵𝐶 

 
𝐴𝐷

𝐷𝐸
=

𝐷𝐶

𝐸𝐴
                              ||||𝛥′𝑠 

 

𝐸𝐴 =
𝐷𝐶 × 𝐷𝐸

𝐴𝐷
 

 

✓ S & R  

 

 

 

 

 

 

 

 

✓𝛥𝐴𝐷𝐶|||𝛥𝐷𝐸𝐴              
    

 

✓ prop theorem      

                          (3)  
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2.2.4  

𝐸𝐴 = (
𝐵𝐶 × 𝐴𝐷

𝐷𝐵
) (

𝐷𝐸

𝐴𝐷
) 

 

𝐸𝐴 =
𝐵𝐶 × 𝐷𝐸

𝐸𝐴
              𝑠𝑖𝑛𝑐𝑒 𝐷𝐵 = 𝐸𝐴 

 
𝐸𝐴2 = 𝐵𝐶 × 𝐷𝐸 

 

✓ substitution     

 

 

 

✓ EA                (2) 

 

                                

                          (20) 

QUESTION 3 

 

3.1.1 

13

5
cos

13

−
=

=



r

 

 

 

✓answer           (1)   

 

3.1.2 𝑡𝑎𝑛(180∘ − 𝛼) 
= − 𝑡𝑎𝑛 𝛼 

= − (
−12

−5
) 

= −
12

5
 

 

✓ −𝑡𝑎𝑛 ∝ 

 

 

✓answer           (2) 

 

 

3.2 

x

x

x

xx

xx

xx

xx

2

2

2

tan

cos

sin

cos.cos

sin.sin

)90sin(.)360cos(

)90cos(.)180sin(

−=

−=

−
=

+−−

−−




 

 

 

✓ − 𝑠𝑖𝑛𝑥 

✓𝑠𝑖𝑛𝑥 

✓ 𝑐𝑜𝑠𝑥 

✓ 𝑐𝑜𝑠𝑥 

✓−
𝑠𝑖𝑛2𝑥

𝑐𝑜𝑠2𝑥
 

✓−𝑡𝑎𝑛2𝑥         (6) 

 

3.3 sin(𝐴 + 𝐵) = cos (90° − (𝐴 + 𝐵)) 

               = cos((90° − 𝐴) − 𝐵)) 

               = cos(90 ° − 𝐴)cos (𝐵) + sin (90° − 𝐴)sin (𝐵) 

               = 𝑠𝑖𝑛𝐴𝑐𝑜𝑠𝐵 + 𝑐𝑜𝑠𝐴𝑠𝑖𝑛𝐵 

✓correct co-

function 

✓regrouping 

✓simplification  

                          (3) 

                          (12) 
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