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1 (a) Sketch the graph of y =|2x—3]. [1]

(b) Solve the inequality 3x—1 < |2x—3]. [2]
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It is given that 2Inp+In(p—1) — 3 In(g+1) = 3.

]

Find ¢ in terms of p. [3]
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Find the complex numbers z for which zz—t551 is real and |z|= V17. Give your answers in the form
z = x+1y, where x and y are real. [6]
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The parametric equations of a curve are

: ]

4
__ _tant

x=e°, y=3tan2t.

Find the equation of the tangent to the curve at the point (e, 3). Give your answer in the form y = mx+c,
where m and ¢ are exact. [6]
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The polynomial 3x° + pax2 +7a*x + qa3 is denoted by f(x), where p, ¢ and a are constants and a # 0.

]

When f(x) is divided by (x+2a) the remainder is —22a*. When f(x) is divided by (3x—a) the
remainder is —a”.

Find the values of p and ¢. [5]
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6 Itis given that z, = 364“‘ z

T i

5 2661Tl and w = 2™,

(a) State the values of @z, and wz,. Give your answers in the form re?, where r > 0 and
-t <O<T. [2]

(b) On a sketch of an Argand diagram with origin O, show the points 4, B, C and D representing the

complex numbers z,, z,, @z, and wz, respectively. [2]

(c) State the geometric effects of multiplying z, and z, by @. [2]
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7 (a) Express SSin<x+%n)—4cosx in the form Rsin(x—oa), where R > 0 and 0 < o < %n. State the

exact value of R and give the value of o correct to 3 decimal places. [4]
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(b) Hence solve the equation 5 sin (29 + %n) —4¢0s260 = V7 for 0 < 6 < 7. Give your answers correct

to 2 decimal places. [4]
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8 With respect to the origin O, the points 4 and B have position vectors 2i+4k and 5i+j+ 6k
respectively. The line /; passes through the points 4 and B.

(a) Find a vector equation for the line /. [2]

The line /, has equation r = 2i+j+ 5k + (i +2j + 3K).
(b) Show that /, and /, do not intersect. [4]
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9  The constant a is such that L 6xInxdx =4.

(a) Show that a = exp é(% + 3) , where exp(x) denotes e”. [5]
a
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(b) Verify by calculation that a lies between 2 and 2.1. [2]

(¢) Use an iterative formula based on the equation in part (a) to determine a correct to 2 decimal
places. Give the result of each iteration to 4 decimal places. [3]
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10 (a) Find the quotient and remainder when x* +5x% —2x— 15 is divided by x* 3. [3]

(b) The variables x and y satisfy the differential equation

dy P +5x° —2x—15
dx 6y(x>-3)

It is given that y = 2 when x = 2.

Solve the differential equation to obtain an expression for y2 in terms of x. [5]

| © UCLES 2025 % 9709/31/M/J/25 I

| B i

DO NOT WRITE IN THIS MARGIN DO NOT WRITE IN THIS MARGIN DO NOT WRITE IN THIS MARGIN DO NOT WRITE IN THIS MARGIN

DO NOT WRITE IN THIS MARGIN



DO NOT WRITE IN THIS MARGIN DO NOT WRITE IN THIS MARGIN DO NOT WRITE IN THIS MARGIN DO NOT WRITE IN THIS MARGIN

DO NOT WRITE IN THIS MARGIN

* 0000800000017 *

I TV =

| © UCLES 2025 % 9709/31/M/J/25 [Turn over I



* 0000800000018 *

™ [NRWNRDE

y
M

Ol ! ! X
a %TE

The diagram shows the curve y = cosxvsin2x for 0 < x < %n. The curve has a maximum point at M,
where x = a.

(a) Find the exact value of a. [6]
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(b) The region enclosed between the x-axis and the curve is rotated through 27 radians about the
X-axis.

Find the exact volume of the solid generated. [5]
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