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Solve the inequality (x+2)(4x—5) < 0. [2]
— d 2(2x° +5
2  Giventhat y= 4 3 > , show that ay can be written as (x73) [3]
X X

@

3 Variables x and y are such that when +/y is plotted against x> a straight line graph passing through the
@ points (2, 5) and (10, 21) is obtained.

Find y in terms of x. [4]
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The function fis defined by f(x) =2x—1 for x € R.

]
®

(a) Explain why the function f 2 can be formed. [1]

(b) On the axes, sketch the graph of y = ‘f 2(x) ‘

State any intercepts with the coordinate axes. [4]
A
>
[0) X

(¢) Itis given that ‘fz (x)‘ Sax+b for —1 < x < 3 and for no other values of x.

Find the values of a and b. [3]
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In this question, all angles are in radians.

(a) Write down the period of 5tan ( 4) +1. [1]

(b) On the axes, sketch the graph of y =75 tan( >+ 1 for =21 < x < 4.

4
State the intercept with the y-axis.

Show clearly the positions of any asymptotes. [3]
’A
1 T T >
27 0 2n AT X
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6 (a) Fiveofthedigits 1 2 3 45 6 7 8 9 are used to make a 5-digit number.

@ Find how many ways this can be done when the 5-digit number is greater than 50 000. [2]

(b) Ina group of 13 people, 7 have red hair and 6 have brown hair.

(i) The 13 people stand in line for a photograph.
No person with red hair is standing next to another person with red hair.

Find the number of different ways this can be done. [2]

(ii) Chris chooses 5 people from this group.

Find the number of ways Chris can do this if at least 1 person chosen has brown hair. [2]
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15
7 (a) Find the term independent of x in the expansion of <x2 - —> .

@

(b) In the expansion of (1+ ax)9 the coefficient of x> is 7 times the coefficient of x°.

Given that a is a positive constant, find the value of a.

| © UCLES 2025 0606/23/M/J/25

[Turn over I



* 0000800000008 *

= IR

8 (a) Itisgiventhat y=¢e

3x+2

-

tanx.

.

@ Use calculus to find the approximate change in y as x increases from 0.1 to 0.1 + 4, where /4 is small.

d
(b) A curve is such that = = sin(3x+ ).

dx
. [T 4
The curve passes through the point (5’ §)'
Find the exact y-coordinate of the point on the curve where x = %
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9 (a) The 1stterm of an arithmetic progression is 9.
@ The last term of this progression is 159.
The sum of all the terms 1s 2604.

The 12th term of this arithmetic progression is the 1st term of a geometric progression.
The 8th term of this arithmetic progression is the 2nd term of the geometric progression.

Find the sum of the first 6 terms of the geometric progression. [7]
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(b) A different geometric progression has 1st term sin6.
The common ratio of this progression is cos @ where 45° < 6 < 135°.

(i) Show that this progression has a sum to infinity. [1]

(ii) Show that this sum to infinity can be written as cosec 6+ cot6. [4]
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In this question, time is in seconds.

@ (a) Attime ¢ = 0, particle P starts from the point with position vector —30j.
P travels with speed 58 ms ™' in the direction 20i+21 J-

Find the position vector of P at time 7. [3]

(b) Also at time ¢ = 0, particle Q starts from the point with position vector —10i + 18j.
Q travels with speed 75 ms~ ! atan angle a above the positive x-axis, where tano = l.

Find the position vector of Q at time 7. [4]
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(¢) Determine whether P and Q collide.

n+1 P
Given that

| © UCLES 2025
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5 — nP3,

use an algebraic method to find the value of n.
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12 The function fis defined by f(x) =15 cosz(3x+ 1.5)+7sin(3x+1.5) =13 for —0.3 < x < 0.5, where
@ x is in radians.

(a) Solve the equation f(x) = 0. [5]
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(b) Find the x-coordinates of the two stationary points on the curve y = f(x).

15

Question 13 is printed on the next page.
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13 Solve the equation 64" 3423 —3 = 0.

@

| © UCLES 2025 @

16

0606/23/M/1/25

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





