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1 The polynomial f�x� is defined by

f�x� = x4 − 3x3 + 5x2 − 6x + 11.

Find the quotient and remainder when f�x� is divided by �x2 + 2�. [3]
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2 (i) Solve the equation �4x + 5 � = �x − 7 �. [3]
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(ii) Hence, using logarithms, solve the equation
�
2y+2 + 5

� = �
2y − 7 �, giving the answer correct to

3 significant figures. [2]
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3

ln x

ln y

O

�0.22, 3.96�

�1.32, 2.43�

The variables x and y satisfy the equation y = kxa, where k and a are constants. The graph of ln y

against ln x is a straight line passing through the points �0.22, 3.96� and �1.32, 2.43�, as shown in the
diagram. Find the values of k and a correct to 3 significant figures. [5]
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4 The sequence x
1
, x

2
, x

3
, à defined by

x
1
= 1, x

n+1 = x
n

ln�2x
n
�

converges to the value !.
(i) Use the iterative formula to find the value of ! correct to 4 significant figures. Give the result of

each iteration to 6 significant figures. [3]
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(ii) State an equation satisfied by ! and hence determine the exact value of !. [2]
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5 Find the exact coordinates of the stationary point of the curve with equation y = e
−1
2
x�2x + 5�. [5]
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6 (a) Show thatÔ 18

2

3

2x
dx = ln 27. [4]
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(b) Find the exact value of Ó 1
6
0

0

4 sin2
�
3
2
x
�
dx. Show all necessary working. [5]
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7 The parametric equations of a curve are

x = 3 sin 21, y = 1 + 2 tan 21,
for 0 ≤ 1 < 1

4
0.

(i) Find the exact gradient of the curve at the point for which 1 = 1
6
0. [4]
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(ii) Find the value of 1 at the point where the gradient of the curve is 2, giving the value correct to

3 significant figures. [4]

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

© UCLES 2019 9709/22/O/N/19 [Turn over

Buy IGCSE, O / A Level Books, Past Papers & Revision Notes Online at Discounted Prices across Pakistan 
Visit: www.TeachifyMe.com / Shop              Call / WhatsApp: (0331-9977798) 



10

8 (i) Express 0.5 cos 1 − 1.2 sin 1 in the form R cos�1 + !�, where R > 0 and 0Å < ! < 90Å, giving the

value of ! correct to 2 decimal places. [3]
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(ii) Hence solve the equation 0.5 cos 1 − 1.2 sin 1 = 0.8 for 0Å < 1 < 360Å. [4]
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(iii) Determine the greatest and least possible values of �3 − cos1 + 2.4 sin1�2 as 1 varies. [3]
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Additional Page

If you use the following lined page to complete the answer(s) to any question(s), the question number(s)

must be clearly shown.
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