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1  Solve the equation

sec’0+5tan’0 =9+ 17sec O

for 0° < 6 < 360°. [5]
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(2.9, 14.1)

(0.4, 3.6)

(0]

The variables x and y satisfy the equation y = AeABX where A and B are constants. The graph of

In y against x is a straight line passing through the points (0.4, 3.6) and (2.9, 14.1), as shown in the
diagram.

Find the values of A and B correct to 3 significant figures. [5]
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6
The diagram shows part of the curve y = a3 The shaded region is bounded by the curve and the
X

linesx =6 and y = 2.

Find the exact area of the shaded region, giving your answer in the form a — In b, where a and b are
integers. [5]
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The diagram shows the graph of y =3 —e 2",

1
On the diagram, sketch the graph of y = |5x — 4|, and show that the equation 3 —e 2" = |5x — 4]
has exactly two real roots. [2]

_1
It is given that the two roots of 3 — e 2" = |5x — 4| are denoted by o and 8, where a < .

(b) Show by calculation that « lies between 0.36 and 0.37. [2]
-1

(¢) Use the iterative formula x, , = %(7 —-e 2x") to find B correct to 4 significant figures. Give the

result of each iteration to 6 significant figures. [3]
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The diagram shows the curve with equation y = e 2" (x?> — 5x + 4). The curve crosses the x-axis at the
points A and B, and has a maximum at the point C.

(a) Find the exact gradient of the curve at B. [5]

© UCLES 2023 9709/23/M/1/23



(b) Find the exact coordinates of C. [4]

© UCLES 2023 9709/23/M/J/23 [Turn over



6

8

(a) Show that 4sin(6 + Ir)cos(6 — 1n) = v/3 + 25in 26. [4]
(b) Find the exact value of 4 sin %n cos ﬁn. [2]
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(¢) Find the exact value of F 4sin(2x + %n) cos(2x — %n) dx. [4]
0
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7 A curve has parametric equations

x—2t+3 = +at+1
o+ 2° Y= ’

where a is a constant. It is given that, at the point P on the curve, the gradient is 1.

(a) Show that the value of 7 at P satisfies the equation

20 +(a+8) + (4a+8)t+4a—1=0. (4]
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(b) Itis given that (¢ + 1) is a factor of
28 + (a+8)F + (4a + 8)t + 4a — 1.

Find the value of a. [2]
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