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Part A (15 Marks) Commence a new sheet. Marks

1 Write correct to 3 decimal places:

(a) 45◦ to radians. 2

(b) cos 2.9. 2

2 What is the period and amplitude of the curve y = 3cos 2x?
Sketch the curve for 0 ≤ x ≤ 2π.

4

3 From a right angled triangle △ABC with the right angle at A, an arc is drawn from
A with centre C and radius AC = 4 cm. This arc meets the hypotenuse at D. This
is shown in the diagram below.

A

B

C4

3

D

θ

(a) Find ∠ACB in radians correct to 2 decimal places. 2

(b) Find the length of the arc AD correct to 2 decimal places. 2

(c) Find the area bounded by the region AB, BD and arc AD correct to 2
decimal places.

3

Part B (12 Marks) Commence a new sheet.

1 Differentiate:

(a)
tan x

2x + 1
. 2

(b) sin3 x. 2

(c) x3e−3x. 2

(d) loge

(

2x + 1

3x − 7

)

. 3

2 Find the equation of the normal to the curve y = x sin x where x =
π

2
. 3
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Part C (14 Marks) Commence a new sheet. Marks

1 Sketch y = log10(x − 2), showing essential features. State its domain and range. 3

2 Find the primitive of:

(a)
2x

x2 + 1
. 2

(b)
e2x

e2x + 4
. 2

(c)
2

x
+ 5ex. 2

3 The minute hand of a town clock is 1.75 m long.

(a) How far does the tip move in 35 min? (Answer correct to 1 d.p.) 3

(b) How long does it take the hand to rotate through
π

15
radians? 2

Part D (10 Marks) Commence a new sheet.

1 Find the exact area of a minor segment of a circle, radius 5
√

2 cm, cut off by a 10
cm chord.

3

2 (a) Sketch the curve f(x) = 2e−x, clearly showing the y intercept. Using this,
draw y = −f(x).

2

(b) y = f(−x). 1

3 Evaluate:

(a)

∫ π

π
2

cos 2x dx 2

(b)

∫ π
4

0

1

2
x − sin(2x) dx. 2

Part E (11 Marks) Commence a new sheet.

1 (a) Show that
d

dx
(x ln x − x) = ln x. 2

(b) Hence or otherwise, find
∫

ln
(

x2
)

dx

2

2 (a) What are the coordinates and the nature of the stationary point for the

curve y =
ex

x2 + 1
?

4

(b) What is the range of this function? Sketch this curve, showing any intercepts. 3

End of paper.
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STANDARD INTEGRALS

∫

xn dx =
1

n + 1
xn+1 + C, n 6= −1; x 6= 0 if n < 0

∫

1

x
dx = ln x + C, x > 0

∫

eax dx =
1

a
eax + C, a 6= 0

∫

cos ax dx =
1

a
sin ax + C, a 6= 0

∫

sin ax dx = −1

a
cos ax + C, a 6= 0

∫

sec2 ax dx =
1

a
tan ax + C, a 6= 0

∫

sec ax tan ax dx =
1

a
sec ax + C, a 6= 0

∫

1

a2 + x2
dx =

1

a
tan−1

x

a
+ C, a 6= 0

∫

1√
a2 − x2

dx = sin−1
x

a
+ C, a > 0,−a < x < a

∫

1√
x2 − a2

dx = ln
(

x +
√

x2 − a2

)

+ C, x > a > 0

∫

1√
x2 + a2

dx = ln
(

x +
√

x2 + a2

)

+ C

NOTE: ln x = loge x, x > 0
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Solutions

Part A

1 (a) (2 marks)

43◦ × π

180◦
= 0.750 (3 d.p.)

(b) (2 marks)

cos 2.9 = −0.971 (3 d.p.)

2 (4 marks)

• T = 2π
2

= π • a = 3

3

−3

π
4

2π
4

3π
4

π 5π
4

6π
4

7π
4

2π

y = 3cos 2x

x

y

3 (a) (2 marks)

A

B

C4

3

D

1

4

ℓ

θ

tan θ = 3

4

θ = tan−1 3

4
= 0.64

(b) (2 marks)

ℓ = rθ = 4 × tan−1 3

4
= 2.57

= 2.56 (if using 0.64 as θ)

(c) (3 marks)

AABD = A△ − Asect

=
(

1

2
bh

)

−
(

1

2
r2θ

)

=
(

1

2
× 3 × 4

)

−
(

1

2
× 42 × tan−1 3

4

)

= 6 − 5.148 · · · = 0.852

Part B

1 (a) (2 marks)

y =
tan x

2x + 1

u = tan x v = 2x + 1

u′ = sec2 x v′ = 2

dy

dx
=

vu′ − uv′

v2

=
(2x + 1) sec2 x − 2 tan x

(2x + 1)2

(b) (2 marks)

y = sin3 x = (sin x)3

y(u) = u3 u(x) = sin x

y′(u) = 3u2 u′(x) = cos x

y′(x) = y′(u) × u′(x)

= 3 sin2 x cos x

(c) (2 marks)

y = x3e−3x

u = x3 v = e−3x

u′ = 3x2 v′ = −3e−3x

dy

dx
= uv′ + vu′

= −3x3e−3x + 3x2e−3x

= 3x2e−3x (1 − x)

(d) (3 marks)

y = loge

(

2x + 1

3x − 7

)

= loge(2x + 1) − loge(3x − 7)

dy

dx
=

2

2x + 1
− 3

3x − 7

=
−17

(2x + 1)(3x − 7)
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2 (3 marks)

y = x sin x

u = x v = sin x

u′ = 1 v′ = cos x

y′ = x cos x + sin x
∣

∣

∣

x=
π
2

= �����π
2

cos
(

π
2

)

+ sin
(

π
2

)

= 1

∴ m⊥ = −1

y = x sin x

∣

∣

∣

x=
π
2

= π
2

sin
(

π
2

)

= π
2

At
(

π
2
, π

2

)

, m⊥ = −1. Using the point-gradient
formula,

y − π
2

x − π
2

= −1

y − π
2

+
π
2

= π
2

+
π
2

− x

y = π − x

Part C

1 (3 marks)

2 3 12

1

y = log10(x − 2)
x

y

D = {x : x ∈ R, x > 2} R = {y : y ∈ R}

2 (a) (2 marks)

∫

2x

x2 + 1
dx = loge

(

x2 + 1
)

+ C

(b) (2 marks)

∫

e2x

e2x + 4
dx =

1

2

∫

2e2x

e2x + 4
dx

=
1

2
loge

(

e2x + 4
)

+ C

(c) (2 marks)
∫

2

x
+ 5ex dx = 2 loge(x) + 5ex + C

3 (a) (3 marks)

• 1 hr → 2π

• 1 min → π
30

• 35 min → 35 × π
30

= 7π
6

ℓ = rθ = 1.75 × 7π

6
= 6.4 m

(b) (2 marks)
Given π

30
→ 1 min, then π

15
→ 2 min.

Part D

1 (3 marks)

O

A B

5
√ 2

10 cm

cos ∠AOB =

(

5
√

2
)2

+
(

5
√

2
)2 − 102

2 ×
(

5
√

2
) (

5
√

2
)2

=
50 + 50 − 100

2 ×
(

5
√

2
) (

5
√

2
)2

= 0

∴ ∠AOB =
π

2

A =
1

2
r2 (θ − sin θ)

=
1

2

(

5
√

2
)2 (π

2
− sin

π

2

)

=
1

2
× 50

(π

2
− 1

)

= 25
(π

2
− 1

)

cm2
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2 (a) (2 marks) See next diagram – [1] for
each correct curve.

(b) (1 mark)

f
(x)

=
2e −

x

−f
(x

)
=
−2e

−
x

f(−x) = 2e
x

2

−2

x

y

3 (a) (2 marks)
∫ π

π
2

cos 2x dx =
1

2
sin 2x

∣

∣

∣

∣

π

π
2

=
1

2

(

������
sin

(

2 · π

2

)

−�����
sin (2 · π)

)

= 0

(b) (2 marks)
∫ π

4

0

1

2
x − sin 2x dx

=
1

4
x2 +

1

2
cos 2x

∣

∣

∣

∣

π
4

0

=
1

4

(

(π

4

)2

−��0
2

)

+
1

2

(

������
cos

(

2 · π

4

)

−���:1
cos 0

)

=
π2

64
− 1

2

Part E

1 (a) (2 marks)

y = x ln x − x

u = x v = ln x

u′ = 1 v′ = 1

x

dy

dx
=

�
��x · 1

x
+ ln x − �1

= ln x

(b) (2 marks)
∫

ln
(

x2
)

dx = 2

∫

lnx dx

= 2 (x ln x − x) + C

= 2x ln x − 2x + C

2 (a) (4 marks)

y =
ex

x2 + 1

u = ex v = x2 + 1

u′ = ex v′ = 2x

dy

dx
=

vu′ − uv′

v2

=
ex(x2 + 1) − 2xex

(x2 + 1)2

=
ex

(

x2 − 2x + 1
)

(x2 + 1)2

=
ex (x − 1)2

(x2 + 1)2

x 1

2
1 3

2
dy
dx

+ 0 +

y

4e1/2

5

�*
�

�

e
2

�*
�

�

2e3/2

5

• Horizontal point of inflexion at
(

1, e
2

)

.

(b) (3 marks)

y =
ex

x2 + 1

Since ex > 0 and x2 + 1 > 0 ∀x ∈ R,
then

R = {y : y ∈ R, y > 0}

|
y =

ex

x2 + 11

e
2

1

x

y
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