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1  Solve the inequality |2x + 3| > 3|x + 2|. (4]
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2 On a sketch of an Argand diagram, shade the region whose points represent complex numbers z
satisfying the inequalities |z + 2 — 3i| < 2 and arg z < %n. [4]
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Iny

(0.31,1.21)

(1.06,0.91)

'
) Inx

The variables x and y satisfy the equation x"y*> = C, where n and C are constants. The graph of Iny

against Inx is a straight line passing through the points (0.31, 1.21) and (1.06, 0.91), as shown in the
diagram.

Find the value of n and find the value of C correct to 2 decimal places. [5]
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4  The parametric equations of a curve are

x=1-cos0, y=cos€—%00529.

d
Show that == = ~2sin’(}6). [5]
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S  The angles o and S lie between 0° and 180° and are such that
tan(e+B) =2 and tana=3tanp.

Find the possible values of « and S. [6]
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6  Find the complex numbers w which satisfy the equation w? + 2iw* = 1 and are such that Rew < 0.
Give your answers in the form x + iy, where x and y are real. [6]

© UCLES 2022 9709/32/F/M/22



9

7 (a) By sketching a suitable pair of graphs, show that the equation 4 — x* = sec %x has exactly one
root in the interval 0 < x < . [2]

(b) Verify by calculation that this root lies between 1 and 2. [2]

(¢) Use the iterative formula x il = 1/4 — sec %x , to determine the root correct to 2 decimal places.
Give the result of each iteration to 4 decimal places. [3]
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8 (a) Find the quotient and remainder when 8x> + 4x? + 2x + 7 is divided by 4x% + 1. [3]
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1
28 + 44X +2x+7

4x% + 1

(b) Hence find the exact value of J
0
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9  The variables x and y satisfy the differential equation
dy
+1)Bx+1)—= =y,
(x+ DBx+ )= =y

and it is given that y = 1 when x = 1.

Solve the differential equation and find the exact value of y when x = 3, giving your answer in a
simplified form. [9]
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10 The points A and B have position vectors 2i + j + k and i — 2j + 2k respectively. The line [ has vector
equation r =i+ 2j — 3k + u(i — 3j — 2k).

(a) Find a vector equation for the line through A and B. [3]
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(c) Show that the line through A and B does not intersect the line /. [4]
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11

P <

The diagram shows the curve y = sinxcos2x for 0 < x < %n, and its maximum point M.

(a) Find the x-coordinate of M, giving your answer correct to 3 significant figures. [6]
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(b) Using the substitution u = cos x, find the area of the shaded region enclosed by the curve and the
x-axis in the first quadrant, giving your answer in a simplified exact form. [5]
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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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