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1 Solve the equation [5]

6 (i) Find the first three non-zero terms of the binomial expansion of for [4]

(ii) Use this result to find an approximation for , rounding your answer to 
4 significant figures. [2]

(iii) Given that evaluate rounding your answer to

4 significant figures. [1]
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Section A (36 marks)

1 Fig. 1 shows part of the graph of 

Fig. 1

Express in the form where and 

Hence write down the exact coordinates of the turning point P. [6]

2 (i) Given that 

where A, B and C are constants, find B and C, and show that [4]

(ii) Given that x is sufficiently small, find the first three terms of the binomial expansions of
and 

Hence find the first three terms of the expansion of [4]

3 Given that show that 

Hence solve the equation for [7]0° � q � 360°.sin (q � 40°) � 2sin q ,

tan q �
sin a

2�cos a
.sin (q � a) � 2sin q ,

3 � 2x 2

(1 � x) 2(1 � 4x) .

(1 � 4x) �1.(1 � x) �2

A � 0.

3 � 2x 2

(1 � x)2(1 � 4x) �
A

1 � x
�

B
(1 � x)2 �

C

1 � 4x
,

0 � a � 1
2 p .R � 0R sin (x � a),sin cosx x- 3

y

x

P

y x x= -sin cos .3
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1 Solve the equation [4]

2 Fig. 2 shows part of the curve 

Fig. 2

(i) Use the trapezium rule with 4 strips to estimate  

3 significant figures. [3]

(ii) Chris and Dave each estimate the value of this integral using the trapezium rule with 8 strips.
Chris gets a result of 3.25, and Dave gets 3.30. One of these results is correct. Without
performing the calculation, state with a reason which is correct. [2]
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 1 
Find the first four terms in the binomial expansion of ( 1 + 3 x ) 3 . 
State the range of values of x for which the expansion is valid.

[5]

5



3 (i) Use the formula for with and to show that 

[4]

(ii) In triangle ABC, angle BAC = 45°, angle ACB = 30° and AB = 1 unit (see Fig. 3).

Fig. 3

Using the sine rule, together with the result in part (i), show that [3]

4 Show that 

Hence, or otherwise, solve the equation for [7]

5 Find the first four terms in the binomial expansion of 

State the range of values of x for which the expansion is valid. [5]

6 (i) Express in partial fractions. [3]

(ii) A curve passes through the point and satisfies the differential equation

Show by integration that [5]y !
4x " 2
x " 1 .

dy
dx !

y
(2x " 1) (x " 1) .

(0, 2)

1
(2x " 1) (x " 1)

1 3
1
3+( )x .

0° # q # 180°.
1 " tan2q
1$ tan2q

! 2,

1 " tan2q
1$tan2q

! sec 2q .

AC = +3 1
2

.

A B

C

30∞

45∞
1

sin .105 3 1
2 2

∞ = +
f ! 60°,q ! 45°sin (q " f),
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Section A (36 marks)

1 Express 3 cos θ + 4 sin θ in the form R cos(θ − α), where R > 0 and 0 < α < 1
2
π.

Hence solve the equation 3 cos θ + 4 sin θ = 2 for −π ≤ θ ≤ π. [7]

2 (i) Find the first three terms in the binomial expansion of
1√

1 − 2x
. State the set of values of x for

which the expansion is valid. [5]

(ii) Hence find the first three terms in the series expansion of
1 + 2x√
1 − 2x

. [3]

3 Fig. 3 shows part of the curve y = 1 + x2, together with the line y = 2.

O
x

y

1

2

Fig. 3

The region enclosed by the curve, the y-axis and the line y = 2 is rotated through 360◦ about the y-axis.
Find the volume of the solid generated, giving your answer in terms of π. [5]

4 The angle θ satisfies the equation sin(θ + 45◦) = cos θ .

(i) Using the exact values of sin 45◦ and cos 45◦, show that tan θ = √
2 − 1. [5]

(ii) Find the values of θ for 0◦ < θ < 360◦. [2]

5 Express
4

x(x2 + 4) in partial fractions. [6]

6 Solve the equation cosec θ = 3, for 0◦ < θ < 360◦. [3]
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1 Express
x

x2 − 4
+ 2

x + 2
as a single fraction, simplifying your answer. [3]

2 Fig. 2 shows the curve y = √
1 + e2x.

O
x

y

1

Fig. 2

The region bounded by the curve, the x-axis, the y-axis and the line x = 1 is rotated through 360◦ about
the x-axis.

Show that the volume of the solid of revolution produced is 1
2
π(1 + e2). [4]

3 Solve the equation cos 2θ = sin θ for 0 ≤ θ ≤ 2π, giving your answers in terms of π. [7]

4 Given that x = 2 sec θ and y = 3 tan θ , show that
x2

4
− y2

9
= 1. [3]

5 A curve has parametric equations x = 1 + u2, y = 2u3.

(i) Find
dy
dx

in terms of u. [3]

(ii) Hence find the gradient of the curve at the point with coordinates (5, 16). [2]

6 (i) Find the first three non-zero terms of the binomial series expansion of
1

√
1 + 4x2

, and state the set

of values of x for which the expansion is valid. [5]

(ii) Hence find the first three non-zero terms of the series expansion of
1 − x2

√
1 + 4x2

. [3]

7 Express
√

3 sin x − cos x in the form R sin(x − α), where R > 0 and 0 < α < 1
2
π. Express α in the form

kπ.

Find the exact coordinates of the maximum point of the curve y = √
3 sin x − cos x for which 0 < x < 2π.

[6]
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1 Express
3x + 2

x(x2 + 1) in partial fractions. [6]

2 Show that (1 + 2x)1

3 = 1 + 2

3
x − 4

9
x2 + . . . , and find the next term in the expansion.

State the set of values of x for which the expansion is valid. [6]
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