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Suggested solutions

1. 𝑎

(
1
𝑎

)2
− 3

(
1
𝑎

)
− 6 = −5 1M

−2
𝑎
= 1

𝑎 = −2 1A

𝑓 (𝑥) =
∫

(−2𝑥2 − 3𝑥 − 6) d𝑥 1M

= −2𝑥3

3
− 3𝑥2

2
− 6𝑥 + 𝐶

120 = −2
3
(−6)3 − 3

2
(−6)2 − 6(−6) + 𝐶 1M

𝐶 = −6

Thus, 𝑓 (𝑥) = −2
3
𝑥3 − 3

2
𝑥2 − 6𝑥 − 6. 1A

2.
d𝑦
d𝑥

=

∫
8
𝑒2𝑥 d𝑥 1M

= −4𝑒−2𝑥 + 𝐶1

𝑦 =

∫
(−4𝑒−2𝑥 + 𝐶1) d𝑥

= 2𝑒−2𝑥 + 𝐶1𝑥 + 𝐶2 1A
When 𝑥 = 0,{

−4𝑒−2(0) + 𝐶1 = 1 1M

2𝑒−2(0) + 𝐶1(0) + 𝐶2 = 7

Solving, we have 𝐶1 = 5 and 𝐶2 = 5. 1A

Thus, the equation of the curve is 𝑦 =
2
𝑒2𝑥 + 5𝑥 + 5. 1A

3. Let 𝑢 = 𝑥2. Then d𝑢 = 2𝑥 d𝑥. 1M

𝑦 =

∫
2𝑥3𝑒𝑥

2
d𝑥 1M

=

∫
𝑢𝑒𝑢 d𝑢

= 𝑢𝑒𝑢 −
∫

𝑒𝑢 d𝑢

= 𝑢𝑒𝑢 − 𝑒𝑢 + 𝐶 1A

= 𝑥2𝑒𝑥
2 − 𝑒𝑥

2 + 𝐶

4 = 𝑒1 − 𝑒1 + 𝐶

𝐶 = 4
Required equation is 𝑦 = 𝑥2𝑒𝑥

2 − 𝑒𝑥
2 + 4. 1A
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4.
d𝑦
d𝑥

=

∫
(4𝑒2𝑥 − 𝑒−𝑥) d𝑥 1M

= 2𝑒2𝑥 + 𝑒−𝑥 + 𝐶

At (0, 2), d𝑦
d𝑥

= 2 and

2 = 2 + 1 + 𝐶 1M

𝐶 = −1

𝑦 =

∫ (
2𝑒2𝑥 + 𝑒−𝑥 − 1

)
d𝑥

= 𝑒2𝑥 − 𝑒−𝑥 − 𝑥 + 𝐶1

When 𝑥 = 0, 𝑦 = 2, we have 𝐶1 = 2. 1M

The equation of the curve is 𝑦 = 𝑒2𝑥 − 𝑒−𝑥 − 5𝑥
2

+ 2. 1A

5. (a) Let 𝑢 = 𝑥2, then d𝑢 = 2𝑥 d𝑥.∫
2𝑥3 cos

(
𝑥2
)

d𝑥 =

∫
𝑢 cos 𝑢 d𝑢 1M

= 𝑢 sin 𝑢 −
∫

sin 𝑢 d𝑢 1M

= 𝑥2 sin
(
𝑥2
)
+ cos

(
𝑥2
)
+ constant 1A

(b) (i) 𝑦 =

∫
2𝑥3 cos

(
𝑥2
)

d𝑥 = 𝑥2 sin
(
𝑥2
)
+ cos

(
𝑥2
)
+ 𝐶

Substitute
(√

𝜋, −1
)
, we have 𝐶 = 0 1M

The equation of 𝛤 is 𝑦 = 𝑥2 sin
(
𝑥2
)
+ cos

(
𝑥2
)

1A

(ii) Slope of tangent = 2𝜋
3
2 cos 𝜋 = −2𝜋

3
2 1M

The equation is

𝑦 + 1 = −2𝜋
3
2 (𝑥 −

√
𝜋)

𝑦 = −2𝜋
3
2 𝑥 + 2𝜋2 − 1 1A
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6. (a) Let 𝑢 = 1 + 𝑥3. Then d𝑢 = 3𝑥2 d𝑥. 1M∫
𝑥5

√
1 + 𝑥3

d𝑥 =
1
3

∫
𝑢 − 1
√
𝑢

d𝑢 1M

=
1
3

∫
(𝑢 1

2 − 𝑢−
1
2 ) d𝑢

=
2
9
𝑢

3
2 − 2

3
𝑢

1
2 + constant

=
2
9
(1 + 𝑥3) 3

2 − 2
3
(1 + 𝑥3) 1

2 + constant 1A

(b) 𝑦 =

∫
9𝑥5

2
√

1 + 𝑥3
d𝑥 1M

=
9
2

[
2
9
(1 + 𝑥3) 3

2 − 2
3
(1 + 𝑥3) 1

2

]
+ 𝐶 1M

= (1 + 𝑥3) 3
2 − 3

√︁
1 + 𝑥3 + 𝐶

3 = 1 − 3 + 𝐶 1M

𝐶 = 5

Required equation is 𝑦 = (1 + 𝑥3) 3
2 − 3

√︁
1 + 𝑥3 + 5. 1A
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7. (a) Suppose 𝑥 > 0.

𝑓 ′(𝑥) = 2
𝑥

[ [
𝑥2 − 2(𝑥)

(
5
4

)
+
(
5
4

)2
]
+ 55

16

]
1M

=
2
𝑥

[(
𝑥 − 5

4

)2
+ 55

16

]
> 0

Thus, 𝑓 (𝑥) is not a decreasing function. 1A

(b) (i) 𝑦 =

∫ (
2𝑥 − 5 + 10

𝑥

)
d𝑥 1M

= 𝑥2 − 5𝑥 + 10 ln 𝑥 + 𝐶

𝛤 passes through the point (1, 5).

5 = 1 − 5 + 0 + 𝐶 1M

𝐶 = 9

Required equation is 𝑦 = 𝑥2 − 5𝑥 + 10 ln 𝑥 + 9. 1A

(ii) 𝑓 ′′(𝑥) = 𝑥(4𝑥 − 5) − (2𝑥2 − 5𝑥 + 10)
𝑥2 1M

=
2(𝑥2 − 5)

𝑥2

When 𝑓 ′′(𝑥) = 0, 𝑥 =
√

5.

𝑥 0 < 𝑥 <
√

5 𝑥 >
√

5

𝑓 ′′(𝑥) − +
1M

The point of inflexion of 𝛤 is
(√

5, 14 − 5
√

5 + 5 ln 5
)
. 1A

(iii) 𝑥 >
√

5 1A
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8. (a)
∫

𝑥𝑒𝑥 d𝑥 = 𝑥𝑒𝑥 −
∫

𝑒𝑥 d𝑥 1M

= 𝑥𝑒𝑥 − 𝑒𝑥 + constant 1A

(b) Let 𝑢 = 4 − 𝑥2. Then d𝑢 = −2𝑥 d𝑥.

𝑦 =

∫
(𝑥3 − 4𝑥2)𝑒4−𝑥2

d𝑥 1M

=
1
2

∫
𝑢𝑒𝑢 d𝑢 1A

=
𝑢𝑒𝑢

2
− 𝑒𝑢

2
+ 𝐶

=
(3 − 𝑥2)𝑒4−𝑥2

2
+ 𝐶

The curve passes through (2, 5),

5 =
−𝑒0

2
+ 𝐶 1M

𝐶 =
11
2

The equation of the curve is 𝑦 =
(3 − 𝑥2)𝑒4−𝑥2

2
+ 11

2
. 1A

9. (a) Let 𝑥 = 3 tan 𝜃. Then d𝑥 = 3 sec2 𝜃 d𝜃. 1M∫
d𝑥

𝑥2 + 9
=

∫
3 sec2 𝜃

9 tan2 𝜃 + 9
d𝜃 1M

=
1
3

∫
d𝜃

=
𝜃

3
+ constant

=
1
3

tan−1 𝑥

3
+ constant 1A

(b) 𝑦 =

∫
𝑥2

𝑥2 + 9
d𝑥

=

∫ (
1 − 9

𝑥2 + 9

)
d𝑥 1M

= 𝑥 − 3 tan−1 𝑥

3
+ 𝐶, where 𝐶 is a constant. 1A

6 = 𝑥 − 3 tan−1 0 + 𝐶 1M

𝐶 = 6
The equation is 𝑦 = 𝑥 − 3 tan−1 𝑥

3
+ 6. 1A
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