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1 Solve the equation sec2 1 + tan2 1 = 5 tan1 + 4 for 0Å < 1 < 180Å. Show all necessary working. [4]

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

© UCLES 2019 9709/22/F/M/19

ed
ur

es
ou

rc
ez

a.
co

m

Downloaded from eduresourceza.com

Downloaded from eduresourceza.com



3

2 Given that x satisfies the equation �2x + 3 � = �2x − 1�, find the value of

�4x − 3 � − �6x �. [4]
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3

x

ln y

O

�1, 2.835�

�6, 6.585�

The variables x and y satisfy the equation y = Aepx+p, where A and p are constants. The graph of

ln y against x is a straight line passing through the points �1, 2.835� and �6, 6.585�, as shown in the

diagram. Find the values of A and p. [5]
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4 (i) Find the quotient when 4x3 + 8x2 + 11x + 9 is divided by �2x + 1�, and show that the remainder

is 5. [3]
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(ii) Show that the equation 4x3 + 8x2 + 11x + 4 = 0 has exactly one real root. [3]
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5 The equation of a curve is y = e2x

4x + 1
and the point P on the curve has y-coordinate 10.

(i) Show that the x-coordinate of P satisfies the equation x = 1
2
ln�40x + 10�. [2]
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(ii) Use the iterative formula x
n+1 = 1

2
ln�40x

n
+ 10�with x

1
= 2.3 to find the x-coordinate of P correct

to 4 significant figures. Give the result of each iteration to 6 significant figures. [3]

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

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

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

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

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

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

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

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

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

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

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

© UCLES 2019 9709/22/F/M/19

ed
ur

es
ou

rc
ez

a.
co

m

Downloaded from eduresourceza.com

Downloaded from eduresourceza.com



7

(iii) Find the gradient of the curve at P, giving the answer correct to 3 significant figures. [4]
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6 (a) Show thatÔ 4

1

@
2

x
+ 2

2x + 1

A
dx = ln 48. [5]
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(b) Find Ó sin 2x �cot x + 2 cosec x�dx. [6]
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7 The parametric equations of a curve are

x = 2t − sin 2t, y = 5t + cos 2t,

for 0 ≤ t ≤ 1
2
0. At the point P on the curve, the gradient of the curve is 2.

(i) Show that the value of the parameter at P satisfies the equation 2 sin 2t − 4 cos 2t = 1. [4]
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(ii) By first expressing 2 sin 2t − 4 cos 2t in the form R sin�2t − !�, where R > 0 and 0 < ! < 1
2
0, find

the coordinates of P. Give each coordinate correct to 3 significant figures. [7]
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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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