
3 

(a) 

16𝑦3 + 9𝑥2𝑦 − 54𝑥 = 0 

48𝑦2
𝑑𝑦

𝑑𝑥
+ 9𝑥2

𝑑𝑦

𝑑𝑥
+ 18𝑥𝑦 − 54 = 0 

48𝑦2
𝑑𝑦

𝑑𝑥
+ 9𝑥2

𝑑𝑦

𝑑𝑥
= 54 − 18𝑥𝑦 

𝑑𝑦

𝑑𝑥
[48𝑦2 + 9𝑥2] = 54 − 18𝑥𝑦 

𝑑𝑦

𝑑𝑥
=
54 − 18𝑥𝑦

48𝑦2 + 9𝑥2
=
6(3 − 𝑥𝑦)

16𝑦2 + 3𝑥2
 

 

 

M1A1 

 

 

A1 

(b) 𝑑𝑦

𝑑𝑥
= 0 

6(3 − 𝑥𝑦)

16𝑦2 + 3𝑥2
= 0 

(3 − 𝑥𝑦) = 0 

𝑥𝑦 = 3 

𝑥 =
3

𝑦
 

16𝑦3 + 9(
3

𝑦
)
2

𝑦 − 54 (
3

𝑦
) = 0 

16𝑦3 +
81

𝑦
−
162

𝑦
= 0 

16𝑦3 −
81

𝑦
= 0 

16𝑦4 − 81 = 0                                             

(4𝑦2 + 9)(4𝑦2 − 9) = 0                                       

(4𝑦2 + 9)(2𝑦 + 3)(2𝑦 − 3) = 0 

𝑦 = −
3

2
 𝑜𝑟 𝑦 =

3

2
 

When 𝑦 = −
3

2
, 𝑥 = −2,  When 𝑦 =

3

2
 , 𝑥 = 2 

The points where 
𝑑𝑦

𝑑𝑥
= 0 are   (−2,−

3

2
) (2,

3

2
) 

 

 

 

 

 

 

 

M1 

 

M1 

 

 

 

 

 

 

 

A1 

 

 

A1 

  Q3 [7] 

OR  𝑦4 =
81

16
 

𝑦 = −
3

2
 𝑜𝑟 𝑦 =

3

2
 



4(a) |𝑀| = 𝑎 |
𝑎 1
2 1

| − (−𝑎) |
3 1
4 1

| + 1 |
3 𝑎
4 2

| 

= 𝑎(𝑎 − 2) + 𝑎(3 − 4) + (6 − 4𝑎) 

= 𝑎2 − 7𝑎 + 6 

M1A1 

 

 

A1 

(b) |𝑀| = 0 

𝑎2 − 7𝑎 + 6 = 0 

(𝑎 − 6)(𝑎 − 1) = 0 

𝑎 = 6, 1 

 

M1 

(equal to zero) 

A1 

(c) 

(
6 −6 1
3 6 1
4 2 1

|
3𝑘
0
𝑘
) 

1

6
𝑅1(

1 −1
1
6

3 6 1
4 2 1

|

1
2 𝑘

0
𝑘

) 

−3𝑅1 + 𝑅2

(

 
1 −1

1
6

0 9
1
2

4 2 1

||

1
2 𝑘

−
3
2𝑘

𝑘 )

  

−4𝑅1 + 𝑅3

(

 
 
1 −1

1
6

0 9
1
2

0 6
1
3

|
|

1
2 𝑘

−
3
2
𝑘

−𝑘 )

 
 

 

1

9
𝑅2

(

 
 
1 −1

1
6

0 1
1
18

0 6
1
3

|

|

1
2 𝑘

−
1
6𝑘

−𝑘 )

 
 

 

−6𝑅2 + 𝑅3

(

 
1 −1

1
6

0 1
1
18

0 0 0

||

1
2 𝑘

−
1
6𝑘

0 )

  

Since Row 3 has all zero entries, the equations have infinite number of 

solution 

 

 

B1 

 

 

 

 

 

 

 

 

 

 

M1 

 

 

 

 

 

 

 

 

 

 

 

 

M1A1 

 

 

B1 



(d) 𝑦 +
1

18
𝑧 = −

1

6
𝑘  

𝑥 − 𝑦 +
1

6
𝑧 =

1

2
𝑘  

𝑦 = 𝑡, 𝑡 ∈ 𝑅 

𝑡 +
1

18
𝑧 = −

1

6
𝑘 

𝑧 = −3𝑘 − 18𝑡 

𝑥 = 𝑡 −
1

6
(−3𝑘 − 18𝑡) +

1

2
𝑘   

𝑥 = 4𝑡 − 𝑘 

 

 

 

 

 

M1 

 

 

A1 

(all correct) 

 

  Q4 [12] 

5 2𝑥 + 1

(𝑥2 + 1)(2 − 𝑥)
≡
𝐴𝑥 + 𝐵

𝑥2 + 1
+

𝐶

2 − 𝑥
 

2𝑥 + 1 = 𝐴𝑥 + 𝐵(2 − 𝑥) + 𝐶(𝑥2 + 1) 

When 𝑥 = 2,      5 = 5𝐶 

                          𝐶 = 1 

When 𝑥 = 0,      1 = 2𝐵 + 𝐶 

                           𝐵 = 0 

When 𝑥 = 1,     3 = (𝐴 + 𝐵) + 2𝐶 

                          𝐴 = 1 

∴  
2𝑥 + 1

(𝑥2 + 1)(2 − 𝑥)
≡

𝑥

𝑥2 + 1
+

1

2 − 𝑥
 

∫
2𝑥 + 1

(𝑥2 + 1)(2 − 𝑥)
 𝑑𝑥 =

1

0

∫
𝑥

𝑥2 + 1
+

1

2 − 𝑥
 𝑑𝑥

1

0

 

= [
1

2
ln( 𝑥2 + 1) − ln( 2 − 𝑥)]

0

1

 

=
1

2
(ln 2) − ln 1 − (

1

2
ln 1 − ln 2) 

=
1

2
(ln 2) + 𝑙𝑛2 

=
3

2
𝑙𝑛2 𝑜𝑟 1.0397 𝑜𝑟 1.04 

 

 

 

 

 

 

 

M1A1 

 

A1 

 

 

 

M1A1 

 

M1 

 

 

A1 

  Q5 [7] 



6 
𝑒𝑥
𝑑𝑦

𝑑𝑥
− 𝑦2(𝑥 + 1) = 0 

𝑒𝑥
𝑑𝑦

𝑑𝑥
= 𝑦2(𝑥 + 1) 

𝑑𝑦

𝑦2
= (

𝑥 + 1

𝑒𝑥
) 𝑑𝑥 

∫
1

𝑦2
 𝑑𝑦 = ∫(

𝑥 + 1

𝑒𝑥
)𝑑𝑥 

∫𝑦−2  𝑑𝑦 = ∫(𝑥 + 1)𝑒−𝑥 𝑑𝑥 

𝑦−1

−1
= (𝑥 + 1)(−𝑒−𝑥) − ∫−𝑒−𝑥(1) 𝑑𝑥 

−
1

𝑦
= −

𝑥 + 1

𝑒𝑥
+∫𝑒−𝑥(1) 𝑑𝑥 

−
1

𝑦
= −

𝑥 + 1

𝑒𝑥
+ (−𝑒−𝑥) + 𝑐 

−
1

𝑦
= −

𝑥 + 1

𝑒𝑥
−
1

𝑒𝑥
+ 𝑐 

When 𝑥 = 0, 𝑦 = 1, 𝑐 = 1 

−
1

𝑦
= −

𝑥 + 1

𝑒𝑥
−
1

𝑒𝑥
+ 1 

−
1

𝑦
=
−(𝑥 + 1) − 1 + 𝑒𝑥

𝑒𝑥
 

𝑦 =
𝑒𝑥

𝑥 + 2 − 𝑒𝑥
 

 

 

 

 

M1 

(separate & ready 

to integrate) 

 

M1 

(correct u and dv) 

M1 

 

 

 

A1 

 

M1 

(find C) 

 

 

 

 

A1 

 

  Q6 [6] 

 

 

 

 

 

 



SECTION B 

NO. ANSWERS MARKS 

 

7(a) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

D1 

(f correct) 

 

 

D1 

(f -1and y =x) 

 

 

 

D1 

(all correct) 

(b) 𝑅𝑓 = {𝑦: 𝑦 ∈ 𝑅} 

𝐷𝑔 = {𝑥: 𝑥 ∈ 𝑅} 

Since 𝑅𝑓 ⊆ 𝐷𝑔, therefore 𝑔 o 𝑓 exists 

𝑔𝑓(𝑥) = 𝑔[ln(1 + 𝑥)] 

= 1 − 𝑒−ln (1+𝑥) 

= 1 −
1

1+𝑥
    or     

𝑥

1+𝑥
     

𝑅𝑔𝑓 = {𝑦: 𝑦 ∈ 𝑅, 𝑦 ≠ 1} 

 

M1 

 

A1 

 

 

M1 

 

 

A1 

 

B1 

f -1 

f 

-1 

-1 

y = x 



(c)  𝑘 = −2 

𝑦 = 𝑥2 + 4𝑥 

𝑦 = (𝑥 + 2)2 − 22 

(𝑥 + 2)2 = 𝑦 + 4 

𝑥 = ±√𝑦 + 4 − 2 

𝑆𝑖𝑛𝑐𝑒 𝑥 > −2,   𝑥 = √𝑦 + 4 − 2 

ℎ−1(𝑥) = √𝑥 + 4 − 2 

 

B1 

 

M1 

 

 

 

M1 

A1 

(d) (𝑔 o ℎ)(𝑥) = 1 − 𝑒3 

1 − 𝑒−(𝑥
2+4𝑥) = 1 − 𝑒3 

𝑒−(𝑥
2+4𝑥) = 𝑒3 

−(𝑥2 + 4𝑥) = 3 

𝑥2 + 4𝑥 + 3 = 0 

(𝑥 + 3)(𝑥 + 1) = 0 

𝑥 = −3,−1 

 

M1 

(gh) 

 

 

M1 

(quadratic eqn) 

A1 

8 

(a) 

𝑦 = 4 − 𝑥……… . . (1) 

𝑦 =
4

1 + 𝑥
……… . . (2) 

4 − 𝑥 =
4

1 + 𝑥
 

(4 − 𝑥)(1 + 𝑥) = 4 

  −𝑥2 + 3𝑥 + 4 = 4 

             𝑥2 − 3𝑥 = 0 

           𝑥(𝑥 − 3) = 0 

𝑥 = 0  or  𝑥 = 3                              

𝑦 = 0  or  𝑦 = 1 

Points of intersection are (0,4) and (3, 1) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

M1 

 

 

 

 

A1 

(both) 

 

A1 

(both) 

 

D1:Correct 

shape for both 

graphs with 2 

points of 

intersection 

 

D1:perfect with 

intersection at 

(0,4), (3,1) 

 

 

R 𝑦 =
4

1 + 𝑥
 

y 

 

4 

x 

y = 4 - x 



(b)  Area of R = ∫ (4 − 𝑥 −
4

1+𝑥
)𝑑𝑥

3

0
 

                         = [4𝑥 −
𝑥2

2
-4ln |1 +  𝑥|]0

3 

                         = 12 −
9

2
− 4𝑙𝑛4 

                         =
15

2
− 4(2𝑙𝑛2) 

                      = 
15

2
− 8𝑙𝑛2  

                         =
1

2
(15 − 16𝑙𝑛2) 

 

M1A1 

 

M1 

 

M1 

 

 

 

 

A1 

(c)   

Volume of R = 𝜋 ∫ (4 − 𝑥)2 − (
4

1+𝑥
)2𝑑𝑥

3

0
 

                              = 𝜋∫ (4 − 𝑥)2 −
16

(1 + 𝑥)2
𝑑𝑥

3

0

 

                              = 𝜋[
(4 − 𝑥)3

−3
+ 16(1 + 𝑥)−1]0

3 

                               = 𝜋[−
1

3
+ 4 − (−

1

3
(43) + 16)] 

                               = 𝜋(−
1

3
+ 4 +

64

3
− 16) 

                               = 9𝜋 unit3 

 

M1 A1 

 

 

 

M1 

 

M1 

 

 

A1 

________ 

15 marks 
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