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1 (a) The equation has roots .

Use a suitable substitution to find a quartic equation with integer coefficients which has roots

[5]

(b) When the polynomial is divided by , the remainder is 12.

When is divided by , the remainder is 3.

(i) Find k and m. [4]

(ii) Find the remainder when is divided by [4]

(iii) Show that [2]

(iv) Find the remainder when is divided by [5]

2 (a) Find the exact value of [5]

(b) (i) Starting from show that [3]

(ii) Show that the two stationary points on the curve have y-coordinates
[7]

(iii) Show that [5]

3 In this question, where is real.

(a) By considering , express in terms of [6]

(b) (i) Write in simplified trigonometric form. [3]

(ii) By considering show that [6]

(iii) Hence find the first two non-zero terms of the Maclaurin series for [3]

(iv) Given that and higher powers may be neglected, show that

[2]sin3 q  cos3 q � q 3 cos 2q .
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  0

�7sinh x � sinh 2x� dx � 26
9 .

3 3 3 3and - .
y � 7sinh x � sinh 2x

cosh 2x � 2cosh2 x � 1.cosh x � 1
2 �e x � e�x�,

�
7.5

2.5

1
4x2 � 75

 dx.

�x � 1�2.f�x�

f� ��1� � �30.

�x � 2� �x � 1�.f�x�

�x � 1�f�x�

�x � 2�f�x� � x 5 � kx 4 � mx3 � 7x � 2

8a 3, 8b 3, 8g 3 and 8d 3.

a, b, g and d8x4 � 16x 3 � 1 � 0
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4 (a) A curve has polar equation , for , where k is a positive constant.

(i) Sketch the curve, using a continuous line for sections where , and a broken line for
sections where [3]

(ii) Find the area of one loop of the curve. [5]

(b) and are two points on the hyperbola . The tangents to the

hyperbola at and meet at the point .

(i) Find (in terms of a, b, x1 and y1) the gradient of the hyperbola at , and hence show that

the equation of the tangent at is [5]

(ii) Show that and lie on the line with equation [3]

(iii) Given that Q lies on a directrix of the hyperbola, show that the line passes through
a focus. [4]
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0 � q � pr � k sin 4q
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