
ELECTIVE MATHEMATICS  MARKING SCHEME  
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SOLUTION 

 

2𝑥211𝑥 + 9 = 0 

𝜎 + 𝛽 = −
11

2
, 

 𝜎𝛽 =
9

2
  

 

(𝜎 + 𝛽)3 = 𝜎3 + 3𝜎2𝛽 + 3𝜎𝛽2 + 𝛽3 

 

𝜎3 + 𝛽3 = (𝜎 + 𝛽)3 − 3𝜎𝛽(𝜎 + 𝛽) 
 

8(𝜎3 + 𝛽3) = 8 [(
−11

2
)
3

− 3(
9

2
) (
−11

2
)] 

=-737 

 

 

 

 

𝑓(𝑥 + ℎ) − 𝑓(𝑥) = (𝑥 + ℎ)2 +
3

𝑥 + ℎ
− (𝑥2 +

3

𝑥
) 

 

𝑓(𝑥 + ℎ) − 𝑓(𝑥)

ℎ
=
(𝑥 + ℎ)2 +

3
𝑥 + ℎ

− (𝑥2 +
3
𝑥)

ℎ
 

 

𝑥2 + 2𝑥ℎ + ℎ2 +
3

𝑥 + ℎ
− 𝑥2 −

3
𝑥

ℎ
 

 

2𝑥ℎ + ℎ2 +
3ℎ

3𝑥(𝑥 + ℎ)

ℎ
 

 

𝑙𝑖𝑚
ℎ → 0

(2𝑥 + ℎ −
3

3𝑥(𝑥 + ℎ)
) 

 

 
𝑑𝑦

𝑑𝑥
  = 2𝑥 −

3

𝑥2
 

 

 

 

 

𝑓(𝑥) = 2𝑥3 + 9𝑥2 +𝑚𝑥 − 𝑛 

𝑥2 + 𝑥 − 2 = (𝑥 − 1)(𝑥 + 2) 
𝑥 = 1 𝑜𝑟 − 2 

𝑓(1) = 2(1)3 + 9(1)2 +𝑚(1) − 𝑛 

−11 = 𝑚 − 𝑛 

𝑓(−2) = 2(−2)3 + 9(−2)2 +𝑚(−2) − 𝑛 

20 = 2𝑚 + 𝑛 

𝑓𝑟𝑜𝑚 𝑚 = 𝑛 − 11 

20 = 2(𝑛 − 11) + 𝑛 

MARKS 

 

 

B1 for sum of roots 

 

B1 for product of 

roots 

 

B1 

 

M1 

M1 simplification 

 

A1 

6marks 

 

 

 

 

M1 

 

 

M1 

 

 

M1 

 

 

 

 

M1 for 

simplification 

 

M1 for finding 

limit 

 

 

A1 

6marks 

 

 

 

 

M1 for either x = 1 

or x=-2 

 

M1 

 

M1 
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Q4 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Q5 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Q6 a 

 

 

 

b 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3𝑛 = 42 

𝑛 = 14 

𝑚 = 14 − 11, 𝑚 = 3 

 

 

The gradient function of a curve is 
𝑑𝑦

𝑑𝑥
  

 
𝑑𝑦

𝑑𝑥
 = 2px + 3 

Y = p𝑥2 + 3x + c 

At (-2, 0) 

4p+c =6 ………………. (1) 

At (
1

2
 , 0) 

p+4c = -6 ……………... (2) 

solving eqns (1) and (2) simultaneously 

p+4(6-4p) = -6 

-15p = - 30  

     ∴ p = 2 

 

 

 

cos 𝜃 =
𝑝. 𝑞

|𝑝||𝑞|
 

𝑐𝑜𝑠𝜃 =
−4

5
 

−4

5
=

(
4
3
) . (
−2
𝑚
)

(√42 + 32) × (√(−2)2 +𝑚2)
 

(5√𝑚2 + 4) (
−4

5
) = 3𝑚 − 8 

16(𝑚2 + 4) = 64 + 9𝑚2 − 48𝑚 

16𝑚2 + 64 = 64 + 9𝑚2 − 48𝑚 

7𝑚2 + 48𝑚 = 0 

𝑚(7𝑚 + 48) = 0 

𝑚 = −6
6

7
  𝑎𝑛𝑑 𝑚 = 0 

 

 

𝑎 =
𝑑𝑣

𝑑𝑡
= (24 − 6𝑡)𝑚/𝑠2  

 

𝑠 = ∫𝑣𝑑𝑡 = ∫(24𝑡 − 3𝑡2)𝑑𝑡 

𝑠 = 12𝑡2 − 𝑡3 + 𝑐 
When t=0, s=0 then c=0 

𝑠 = 12𝑡2 − 𝑡3 

𝑤ℎ𝑒𝑛 𝑡 = 3𝑠 
𝑠 = 12(3)2 − (3)3 = 81𝑚 

 

 

 

 

 

 

 

 

M1 for solving 

A1 for n = 14 

A1 for m = 3 

6 marks 

 

 

 

M1 

 

 

M1 for equ 1 

 

M1 for equ 2 

M1 for solving 

M1 for simplifying 

A1 for p =2 

6marks 

 

 

 

 

 

 

 

M1 for substitution 

M1 for solving 

 

M1 

 

A1 for     

7𝑚2 + 48𝑚 = 0 

 

M1 for solving 

 

A1  

6 marks 

 

 

M1 A1 

 

 

M1 

 

A1 

 

M1 for solving 

 

A1 for 81m 

 

6marks 

 

 

 

 

 



Q7 

 

 

 

 

 

 

 

 

 

 

 

 

Q8 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Q9 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

d -

3 

-

1 

1 0 3 -5 4 -2 ∑𝑑 = −3 

𝑑2 9 1 1 0 9 25 16 4 ∑𝑑2 = 65 

 

Give assumed mean, A = 6 and n = 8 

a) Mean, 𝑥̅   = A 
∑𝑑

𝑛
 = 6 +(

−3

8
) = 5. 63 

b) Variance, 𝑠2 = 
∑𝑑2

𝑛
− (

∑𝑑

𝑛
)
2
 

=
65

8
− (
−3

8
)
2

 

= 7.98 

 

 

𝑃(𝑓𝑒𝑚𝑎𝑙𝑒) =
2

3
;           𝑃(𝑚𝑎𝑙𝑒) =

1

3
;         𝑛 = 5 

a. 𝑃(𝑥 = 3) =
5
𝐶3 (

2

3
)
3
(
1

3
)
2
 

 

                              =
80

243
= 0.3292 

b. 𝑃(𝑥 ≥ 4) =
5
𝐶4 (

2

4
)
4
(
1

3
)
1
+
5
𝐶5 (

2

5
)
5
(
1

3
)
0
 

 
80

243
+
32

243
 

112

243
 

= 0.4609 

 

 

a. 𝑃 = [
3 −2
1 4

] 𝑇 = [
3 1
−2 3

] 

 

 

 

 

 

b. 𝑃𝑇 = (
3 −2
1 4

) (
3 1
−2 3

) 

 

 

= (
13 −3
−5 13

) 

 

c. (
3 −2
1 4

) (
0
3
) 

= (
−6
12
) 

 

= (−6, 12) 
 

d. 𝐷𝑒𝑡 𝑇 = 3 × 3 + 2 × 1 = 11 

 

 

 

 

 

 

B2 (-0.5 ee) for 

table 

 

 

M1 A1 

 

 

M1 A1 

 

6marks 

 

 

 

 

 

M1 

 

A1 for 0.3292 

 

M1 A1 for correct 

substitution 

 

 

M1 

 

A1 for 0.4609 

 

6marks 

 

B1 for 

𝑃 = [
3 −2
1 4

] 

B1 for 

𝑇 = [
3 1
−2 3

] 

 

 

M1 

 

A1 

 

 

M1 

 

 

 

A1 

 

M1 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Q10 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

𝐼𝑛𝑣𝑒𝑟𝑠𝑒 𝑜𝑓 𝑇 =
1

11
(
3 −1
2 3

) 

 

= (

3

11

−1

11
2

11

3

11

) 

 

 

e. (
3 1
−2 3

) (
𝑥
𝑦) = (

1
2
) 

 

(
𝑥
𝑦) = (

3

11

−1

11
2

11

3

11

)(
1
2
) 

 

= (

1

11
8

11

) 

 

= (
1

11
,
8

11
) 

 

 

a.  

 

x 0 1 2 3 4 5 
1

√𝑥 + 1
 

1.000 0.5000 0.4142 0.3660 0.3333 0.3090 

 

∫
𝑑𝑥

√𝑥 + 1
= [
1

2
(1 + 0.3090) + (0.5 + 0.4142 + 0.3666 + 0.3333)]

5

0

 

= (0.6545 + 1.6135) 
= 2.268 

 

b. i) 𝑦 = 𝑥3 − 4𝑥2 + 5𝑥 − 2 
𝑑𝑦

𝑑𝑥
= 3𝑥2 − 8𝑥 + 5 

When x=3 

Gradient at P, 
𝑑𝑦

𝑑𝑥
= 27 − 24 + 5 = 8 

ii) x=3,  

y= 27-36+15-2 

   =4 

𝑦 − 4 = 8(𝑥 − 3) 
𝑦 − 8𝑥 + 20 = 0 

 

 

iii) 𝑦 − 4 =
−1

8
(𝑥 − 3) 

8𝑦 + 𝑥 − 35 = 0 

 

 

iv) Gradient= 
𝑑𝑦

𝑑𝑥
= 3𝑥2 − 8𝑥 + 5 = 5 

𝑥(3𝑥 − 8) = 0 

 

 

M1 

 

 

 

A1 

 

 

 

M1 

 

 

 

M1 

 

 

 

 

 

A1 

 

13marks 

 

 

 

 

B2 for table          

(-0.5 ee)  

 

M1 

 

 

A1 

 

 

M1 

 

 

A1 for 8 

 

M1 

A1 for 4 

 

M1 

A1 for  
𝑦 − 8𝑥 + 20 = 0 

 

 

M1 

A1 

 

 

 

M1 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

Q11 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

𝑥 = 0  𝑜𝑟 2 2 3⁄  

 

 

 

 

 

a. 𝑖)    cos(𝜃 + 30°) + cos(𝜃 − 30°) = cos 30 

2𝑐𝑜𝑠𝜃𝑐𝑜𝑠30 = 𝑐𝑜𝑠30 

2𝑐𝑜𝑠𝜃 = 1 

𝑐𝑜𝑠𝜃 =
1

2
 

∴ 𝜃 = 60𝑜, 300𝑜 

 

ii) 𝑐𝑜𝑠2𝜃 − 𝑐𝑜𝑠𝜃 = 0 

𝑐𝑜𝑠2𝜃 − 𝑠𝑖𝑛2𝜃 − 𝑐𝑜𝑠𝜃 = 0 

2𝑐𝑜𝑠2𝜃 − 1 − 𝑐𝑜𝑠𝜃 = 0 

𝑙𝑒𝑡 cos𝜃 = 𝑥 

2𝑥2 − 𝑥 − 1 = 0 
(2𝑥 + 1)(𝑥 − 1) = 0 

𝑥 = 1 𝑜𝑟 𝑥 =
−1

2
 

When 𝑐𝑜𝑠𝜃 = −
1

2
 

𝜃 = 120𝑜, 240𝑜 

When 𝑐𝑜𝑠𝜃 = 1 

𝜃 = 0𝑜, 360𝑜 

∴ 𝜃 = 0𝑜, 120𝑜, 240, 360 

 

b. 𝑖)    𝑆𝑛 = 8𝑛
2 − 4𝑛 

When n =1,2,3 

𝑆1 = 𝑈1 = 8 − 4 = 4 

𝑆2 = 𝑈2 = 24 − 4 = 20 

𝑆3 = 𝑈3 = 60 − 24 = 36 

 

ii)     𝑈3 − 𝑈2 = 36 − 20 = 16 

𝑈2 − 𝑈1 = 20 − 4 = 16 

∴ 𝑡ℎ𝑒 𝑠𝑒𝑟𝑖𝑒𝑠 𝑖𝑠 𝑎 𝑙𝑖𝑛𝑒𝑎𝑟 𝑠𝑒𝑞𝑢𝑒𝑛𝑐𝑒 
iii) 𝑈𝑛 = 4 + (𝑛 − 1)16 

= 16𝑛 − 16 + 4 

= 16𝑛 − 12 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

A1 

13marks 

 

 

 

 

 

M1 

M1 

 

M1 

A1 for all correct 

answers 

 

 

M1 

M1 

 

 

M1 for solving 

 

A1  

 

 

 

 

A1 

 

 

 

 B1 for any two 

correct 

 

 

B1 

 

 

M1 

A1 

 

13marks 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

Q12 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Modal mark = 66 

 

𝑚𝑒𝑎𝑛 = 𝐴 + (
∑𝑓𝑢

∑𝑓
) × 𝑐 

𝑚𝑒𝑎𝑛 = 67 + (
8

100
) × 5 = 67.4 

 

𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑑𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛, 𝑠 = 5 × √(
352

100
− (

8

100
)
2

) 

= 9.4 

 
 

 

 

 

 

 

Marks freq x 
𝑢 =

𝑥 − 𝐴

𝑐
 
𝑢2 fu 𝑓𝑢2 

 5 52 -3 9 -15 45 

 15 57 -2 4 -30 60 

 20 62 -1 1 -20 20 

 28 67 0 0 0 0 

 12 72 1 1 12 12 

 9 77 2 4 18 36 

 5 2 3 9 15 45 

 3 87 4 16 12 48 

 2 92 5 25 10 50 

 1 97 6 36 6 35 

 ∑𝑓 = 100    ∑𝑓𝑢 =8 ∑𝑓𝑢2 =352 

 

 

 

 

 

B5 (Accept Alt 

solution) 

 

 

 

 

 

 

 

 

 

 

 

 

 

M1 for reading 

A1 for 66 (±2) 

 

 

 

M1 A1 

(Accept Alt 

solution) 

 

 

 

 

 

 

 

 

B4 for graph          

(-1 ee) 

 

 

 

 

 

 

 

 

 

 

 

13marks 

 

 

 

 

 



 

 Q13 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Q14 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

𝑎.     
𝐶𝑛 5

𝑃𝑛 4
=
1

4
  

 
𝑛!

5! (𝑛 − 5)!
×
(𝑛 − 4)!

𝑛!
=
1

4
 

 
(𝑛 − 4)

5!
=
1

4
 

𝑛 − 4 = 30 

𝑛 = 34 

 

c. 2 × 3 × 2 × 1 = 12 

d. 𝐶15 5 × 𝐶10 5 × 𝐶5 5 

= 3002 × 252 × 1 = 756756 𝑤𝑎𝑦𝑠 
e. 2!6!= 2×720=1440 ways 

 

 

 

 

 

a.  

𝑎 = (𝑖 + 𝑗) 
𝑏 = (2𝑖 + 3𝑗) 
𝑑 = (−3𝑖 + 2𝑗) 

|𝑎 + 𝑏| = √9 + 16 = 5 

𝑢𝑛𝑖𝑡 𝑣𝑒𝑐𝑡𝑜𝑟 =
(
3
4
)

√9 + 16
 

3

5
𝑖 +
4

5
𝑗 

b. 𝑎 + 𝑏 = 3𝑖 + 4𝑗 = (
3
4
) 

𝑎 + 𝑑 = −2𝑖 + 3𝑗 = (
−2
3
) 

|𝑎 + 𝑑| = √4 + 9 = √13 

5√13𝑐𝑜𝑠𝜃 = (
3
4
) ∙ (

−2
3
) 

  

 

5√13𝑐𝑜𝑠𝜃 = −6 + 12 

𝑐𝑜𝑠𝜃 =
6

5√13
= 0.3328 

c. 
𝐴𝐵
→ =

𝐷𝐶
→  

(
1
2
) = (

𝑥 + 3
𝑦 − 2

) 

𝑥 = −2 𝑎𝑛𝑑 𝑦 = 4 

∴ 𝑝𝑜𝑠𝑖𝑡𝑖𝑜𝑛 𝑣𝑒𝑐𝑡𝑜𝑟 𝑜𝑓 𝐶 𝑖𝑠 𝑐 = −2𝑖 + 4𝑗  

 

 

 

 

 

 

M1 

 

 

M1 

M1 

A1 

 

 

M1M1A1 

M1 

M1A1 

M1M1A1 

 

13marks 

 

 

 

 

 

 

 

 

M1 

 

 

M1 

 

A1 

 

M1 A1 

 

M1A1 

 

A1 

 

M1 

 

 

M1 

 

A1 

 

 

 

M1 

 

 

A1 

13marks 



 

 

 

 

Q15 

 

 

 

 

a. i) 

𝐹𝑡 = 𝑚(𝑣 − 𝑢) 
60 × 3 = 10(𝑣 − 5) 
𝑣 = 18 + 5 = 23𝑚𝑠−1 

ii) 𝐹 = 𝑚𝑎 

𝑎 =
𝐹

𝑚
=
60

10
= 6𝑚𝑠−2 

iii)  𝑣 = 𝑢 + 𝑎𝑡 
𝑣 = 0, 𝑢 = 23, 𝑡 = 10𝑠 

0 = 23 + 10𝑎 

𝑎 = −
23

10
= −2.3𝑚𝑠−2 

𝑟𝑒𝑡𝑎𝑟𝑑𝑎𝑡𝑖𝑜𝑛 = 2.3𝑚𝑠−2 

iv) 𝑠 = 𝑢𝑡 +
1

2
𝑎𝑡2 

𝑢 = 23,   𝑡 = 10, 𝑎 = −2.3 

 

𝑠 = 23 × 10 −
1

2
× 2.3 × 102 

= 230 − 115 

= 115𝑚 

 

b. Let the required force be 𝐹3 = 𝑥𝑖 + 𝑦𝑗 

(
3
−4
) + (

−14
−3

) + (
𝑥
𝑦) = (

0
0
) 

(
𝑥
𝑦) = −(

3
−4
) − (

−14
−3

) 

= (
11
7
) 

∴ 𝐹3 = 11𝑖 + 7𝑗 

 

 

 

 

 

M1 

M1A1 

 

 

 

M1 A1 

 

 

M1 

 

M1 

 

A1 for 2.3ms-2 

 

 

 

 

M1 

 

 

A1 for 115m 

 

 

 

M1 

 

M1 

 

 

A1 

 

13 marks 

 


