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 No Solution 
Sub 
Mark 

Total 

1(a) 
𝑥2  − (

2

𝑚
 + 1)𝑥 + 

3𝑛 − 1

𝑚
= 0 1 

7 

𝑛 + 
1

𝑚
 =  

2

𝑚
 + 1  (S.O.R/H.T.P)  OR   

𝑛

𝑚
 =  

3𝑛 −1

𝑚
 (P.O.R/H.D.P)   1 

𝑛 = 3𝑛 − 1   OR other method of simultaneous equation 1 

𝑚 = −2 1 

𝑛 =  
1

2
 1 

1 (b) 

3 (S.O.R/H.T.P)  OR   2 (P.O.R/H.D.P)   1 

𝑥2  − 3𝑥 + 2 = 0 1 

2 (a) 

√
75 019 200

12
 − (

30 000

12
)
2
,    𝑁 = 12 1 

6 

𝑋̅ = 2 500 1 

𝜎 = 40 1 

2 (b) 

𝑋̅ = 2 500 + 2 500 1 

𝑋̅ = 5 000 1 

𝜎 = 40 1 

3 (a) 
Use 𝑐𝑜𝑠𝑒𝑐 𝑥 = 1 + 𝑐𝑜𝑡2 𝑥 1 

8 

Use 1 − 2 𝑠𝑖𝑛2𝑥 = cos2𝑥 1 

3 (b) (i) 

 
Shape of  cos 𝑥 graph 
2 cycles for 0 ≤ 𝑥 ≤ 2𝜋 
Max =4 and min=2 , Extension +3 
Reflection 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

1 
1 
1 
1 
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3 (b) (ii) 
−5𝑎 + 3 = 4 1 

𝑎 = −
1

5
 1 

4  

4𝑝𝑞 +  𝜋𝑝2 = 240𝜋                                                       (non linear) 1 

6 

𝑞 =
𝑝

2
𝜋 + 2𝜋                                                                        (linear) 1 

4𝑝 (
𝑝

2
𝜋 + 2𝜋) +  𝜋𝑝2 = 240𝜋                                      (eliminate 𝑞) 1 

𝑝 =  
−8 ± √(−8)2 − 4(3)(−240)

2(3)
 1 

𝑝 = 7.71 𝑐𝑚 1 

𝑞 = 18.40 𝑐𝑚 1 
 

5 (a) 

2𝑥2ℎ = 72 

ℎ =  
36

𝑥2
 

 
1 

6 

𝐿 = 4𝑥2 +  6𝑥ℎ 1 

𝐿 = 4𝑥2 +  6𝑥 (
36

𝑥2
) 

𝐿 = 4𝑥2 + 
216

𝑥
 (shown) 

 
1 

5 (b) 

8𝑥 − 
216

𝑥2
= 0 1 

𝑥 = 3 1 

𝐿 = 108 𝑐𝑚2 1 

6 (a) 

 𝑂𝐴⃗⃗ ⃗⃗  ⃗ +  𝐴𝐵⃗⃗⃗⃗  ⃗ = 9𝑖 + 15𝑗 1 

7 

|𝑂𝐵⃗⃗ ⃗⃗  ⃗| = √92 + 152 1 

𝑈𝑛𝑖𝑡 𝑣𝑒𝑐𝑡𝑜𝑟 𝑖𝑛 𝑡ℎ𝑒 𝑑𝑖𝑟𝑒𝑐𝑡𝑖𝑜𝑛  𝑂𝐵⃗⃗ ⃗⃗  ⃗ =  
1

√34 
(3𝑖 + 5𝑗)  (can be implied) 1 

6 (b) 

𝐶𝐴⃗⃗⃗⃗  ⃗ = −𝑖 −  9𝑗 1 

𝐶𝐸⃗⃗⃗⃗  ⃗ = 𝑖 − 6𝑗 1 

𝐶𝐸⃗⃗⃗⃗  ⃗ =  𝐶𝐴⃗⃗⃗⃗  ⃗ + 𝐴𝐸⃗⃗⃗⃗  ⃗ 
 

1 

𝐶𝐸⃗⃗⃗⃗  ⃗ ≠ 𝑘 𝑂𝐶⃗⃗⃗⃗  ⃗ 1 

7 (a) 

𝑥 1 2 3 4 5 6 
1

𝑦
 0.46 0.39 0.30 0.22 0.15 0.07 

 

1 
 

10 
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Plot  
1

𝑦
  against 𝑥 and correct axes and uniform scales (pg 9 ) 1 

6 points plotted correctly 1 

Line of best fit  (Attachment, pg 9. ) 1 

7 (b) 

1

𝑦
= 

𝑟

3
𝑥 + 2𝑠    can be implied 1 

1

𝑦
= 0.25 1 

𝑦 = 4 1 

Gradient, 
𝑟

3
= 

0.56−1

0−7
 1 

𝑟 =  −0.24 1 

𝑠 = 0.28 1 

8(a) 

𝑑𝑦

𝑑𝑥
= 2𝑥 − 6 = 0 1 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
  10 

P(3, 1) 1 

8(b) 

5𝑥2 = 𝑥2 − 6𝑥 + 10   solve simultaneous equation 1 

(2𝑥 + 5)(𝑥 − 1) = 0 1 

Q(1, 5) 1 

8(c) 

 

[
5𝑥3

3
]
0

1

     or  [
𝑥3

3
− 3𝑥2 + 10𝑥]

1

3

 

 

 
1 
 

 

5(1)3

3
+ (

33

3
− 3(3)2 + 10(3)) − (

13

3
− 3(1)2 + 10(1)) 

 

1 

 

6
1

3
 

 

1 

8(d) 

 

𝜋 [
25𝑥5

5
]
0

1

 

 

1 

5π 1 
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9(a) 

sin  𝑃𝑂𝑄 = 
12

15
 

 
 

1 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

10 

 POQ = 1.855 rad 1 

9(b) 

15(1.855) 1 

12(3.142) 1 

15(1.855) + 12(3.142) + 20 + 11 + 11 1 

107.5 1 

9(c) 

1

2
(3.142)(12)2 1 

1

2
(15)2(1.855)  or  

1

2
(15)2 sin 106.26 1 

1

2
(3.142)(12)2 − [

1

2
(15)2(1.855) −

1

2
(15)2 sin106.26]   + 

1

2
(1.818)(11)2 

1 

235.5 1 

10(a)(i) 

7𝐶5(0.4)5(0.6)2 or 7𝐶6(0.4)6(0.6)1 or 7𝐶7(0.4)7(0.6)0 1 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

10 

1 − 7𝐶5(0.4)5(0.6)2  − 7𝐶6(0.4)6(0.6)1 −  7𝐶7(0.4)7(0.6)0 1 

0.9037 1 

10(a)(ii) 
1000(0.4) = 400 1 

√1000(0.4)(0.6)   = 15.49 1 

10(b)(i) 

7.5 − 𝜇

0.5
= 1.0 1 

7 1 

10(b)(ii) 

6.2−7

0.5
  or  

6.4−7

0.5
 1 

0.0603 1 

0.0603 x 4000 = 241 1 
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11(a) 

𝑚𝑃𝑅 = −
3

2
 1 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

10 

𝑦 − 2 = −
3

2
(𝑥 − 16) 1 

𝑦 = −
3

2
𝑥 + 26 1 

11(b) 

2

3
𝑥 = −

3

2
𝑥 + 26  solve simultaneous equation 1 

𝑥 = 12 1 

R (12, 8) 1 

11(c) 

1

2
|0 + 24 + 0 − 0 − 128 − 0| 1 

52 1 

√(𝑥 − 12)2 + (𝑦 − 8)2 = 150 1 

𝑥2 + 𝑦2 − 24𝑥 − 16𝑦 − 22292 = 0 1 

12(a) 
130 =

𝑝2014

500
× 100 1 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

10 

RM650 1 

12(b) 

 
130(120) + 110(100) + 105(35) + 115(35) + 120(70)

360
 

 

2 

118.61 1 

 
The monthly expenses increased 18.61% in the year 
2014 based on the year 2010 

 

1 

12(c) 

118.61 =
3000

𝑝2010
× 100 

 

1 

RM 2529.30 1 

12(d) 

 

118.61 ×
112

100
 

1 

132.84 1 
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13(a)(i) ST = 15 1 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

10 

13(a)(ii) 
𝑃𝑇2 = 92 + 152 − 2(9)(15) cos50 1 

11.51 1 

13(b) 

sin 𝜃

9
=

sin 50

11.51
 1 

36.800 1 

13(c) 

1

2
(9)(15) sin 50 1 

51.71 1 

13(d) 

1

2
(ℎ)(15) = 51.71       ℎ = 6.895     1 

1

3
× (

1

2
(16)(15)) × 6.895        1 

275.8 1 

14(a) 10 1 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

10 

14(b) 

(
7

2
)
2

− 7(
7

2
) + 10 𝑜𝑟 (𝑡 −

7

2
)

2

−
9

4
 

 

1 

𝑞 = −
9

4
 1 

𝑞 represents the minimum velocity of the particle 1 

14(c) 

𝑎 = 2𝑡 − 7 1 

[2(3) − 7] − [2(2) − 7] 1 

2 1 

14(d) 

 

[
𝑡3

3
−

7𝑡2

2
+ 10𝑡]

0

2

    or    |[
𝑡3

3
−

7𝑡2

2
+ 10𝑡]

2

5

| 

 

1 

[
23

3
−

7(2)2

2
+ 10(2) − 0] + |[

53

3
−

7(5)2

2
+ 10(5)] − [

23

3
−

7(2)2

2
+ 10(2)]| 

 
1 

13
1

6
 1 
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15(a) 

I    𝑥 + 𝑦 ≤ 80 1 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

10 

II   𝑦 − 𝑥 ≤ 20 1 

III  𝑥 ≤ 3𝑦 1 

15(b) 

Graph  (Attachment, pg.10)  

At least one straight line is drawn correctly from the inequalities 

involving 𝑥and 𝑦. 
1 

All the straight lines are drawn correctly. 1 

Region is shaded correctly. 1 

15(c)(i) 𝑥𝑚𝑎𝑥 = 45 1 

15(c)(ii) 

Maximum point = (60, 20) 1 

Maximum cost = 30(60) +25(20) 1 

RM 2300 1 
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No.14(b) 

x 

x 

10 20 30 40 50 60 

10 

20 

30 

40 

50 

60 

𝑦 

70 

0 70

7 

80 

𝑦 =
1

2
𝑥 

 

90 

100 

80 
x 

R 

(60, 20) 

𝑥 + 𝑦 = 80 

𝑦 = 𝑥 + 20 

𝑦 =
1

3
𝑥 


