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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, g 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
-1 <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]

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



* 0000800000010 *

J LT =

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¢0s20 =7 for 0 < 6 < 7. Give your answers correct

to 2 decimal places. [4]
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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 + u(i+2j + 3Kk).
(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]
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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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Solve the equation

e"+2e”

x_

‘ 3 |
= 4. Give your answer correct to 3 decimal places. [5]
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(a) Expand (6 —x)(1— 2x)_% in ascending powers of x, up to and including the term in x?%, simplifying
the coefficients. [4]
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the inequalities |z—3i| < 2 and {7 < arg(z—1—2i) < 3. [5]

* 0000800000005 *

W ]

On an Argand diagram shade the region whose points represent complex numbers z which satisfy both
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Solve the equation 3 cotx —4 cot2x = 3 for 0° < x < 180°. [6]
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The square roots of —1 —4+/5i can be expressed in the Cartesian form x + iy, where x and y are real and
exact.

By first forming a quartic equation in x or y, find the square roots of —1 —4+/51 in exact Cartesian form.

[5]
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6 (a) By sketching a suitable pair of graphs, show that the equation

|x—2|=2sinjx

has only one root in the interval 0 < x < 7. (2]

(b) Show by calculation that this root lies between 1 and 1.5. (2]
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(¢) Use the iterative formula x

| I i

] = 2—25in%xn with an initial value of 1.03 to calculate the root

correct to 2 decimal places. Give the result of each iteration to 4 decimal places. [3]
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7 (a) Express 7sin6@+ 24 cos6 in the form Rcos(6—c), where R > 0 and 0 < o < %TE. Give the value
of a correct to 4 decimal places. [3]
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(b) Hence solve the equation 7 sin%x+24 cos %x =24.5for 0 < x <. [4]
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The variables x and 6 satisfy the differential equation

]

sin20 % = (4x + 3)cos 26,

do
and x = 0 when 6 = %n.
Solve the differential equation and obtain an expression for x in terms of 6. [7]
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With respect to the origin O, the points 4, B and C have position vectors given by

‘ 14

1 -2 2
OA =|—-4|, OB=| 1 and oCc=|3].
2 3 5
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(¢) Hence find the exact area of triangle 4ABC. [3]
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10 (a) Find the quotient and remainder when x? is divided by 1 +4x?. 2]
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The diagram shows the graph of y = 5sin2x cos’x for 0 < x < %n and its maximum point M.

(a) Find the exact x-coordinate of M. [6]
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(b) By using the substitution # = cosx, find the area of the region bounded by the curve, the x-axis
1
77 [5]

between x =0 and x = %TE, and the line x =
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1 (a) Sketch the graph of y =|3x—2a/, where a is a positive constant. [1]

(b) Hence or otherwise solve the inequality |3x —2a| < x + 5a. [3]
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Solve the equation 2In(2x+3) —In(2x+5) = In(3x). (4]
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-
3  Find the exact value of Jf 3cos?5xdx. [4]

ETE

| © UCLES 2025 @ 9709/33/M/J/25 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

* 0000800000005 *

= MR

4 (a) Itisgiventhatz, =r

i - ]

6 i
1 = 2
16 and 22 7'26 .

Show that (z,z,)*= z,*z,*. (3]

1.
(b) z=3e*™ isaroot of the equation z* + bz +c = 0, where b and ¢ are real.

State the other root and hence find the values of b and c. [3]
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The equation of a curve is xy + y e =

dy  y’—ye"
Show that — = ——. 4
@) owtha dx xe'+2y 4]
(b) Find the gradients of the tangents to the curve when x = 0 [2]
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Find the complex numbers z for which sz__jl is real and |z| = v/10. Give your answers in the form
z = x+1y, where x and y are real. [6]
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. 3a—5x
7 Letf()= (Ba+2x)(2a—x)

, where a is a positive constant.

(a) Express f(x) in partial fractions. [3]
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(b) Hence obtain the expansion of f(x) in ascending powers of x, up to and including the term in X%
[4]
(c) State the set of values of x for which the expansion in part (b) is valid. [1]
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8 (a) Prove the identity cot>6 —tan?6 = 4 cot 20 cosec 26. [4]
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(b) Hence solve the equation cot’ x —tan’ x = 5sec2x for 0° < x < 90°. [4]
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With respect to the origin O, the points 4, B and C have position vectors given by

04 =i+2j, OB=i+3j—2k and OC =2i—j+3k.
The line / passes through B and C.

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

(b) The point P is the foot of the perpendicular from A4 to /.

Find the position vector of P. [4]
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(¢) The point D is the reflection of 4 in /.

Find the position vector of D. [2]
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10 The variables x and y satisfy the differential equation

14

d
sin4yay = xsin2ysin3x.

It is given that y = %n when x = %TE.

(a) Solve the differential equation, obtaining a relation between x and y.
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>
X

Q

Q -
= _|
a

The diagram shows the curve y = Vxsin2x for 0 < x < %TE. The curve has a maximum point at M,
where x = a.

(a) Show that tan2a =—4a [4]
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T —

(¢) Show that if a sequence of values given by the iterative formula

X, = %(n —tan~! <4x”>>

converges, then it converges to a. (2]

(d) Use the iterative formula in part (c) to calculate a correct to 4 decimal places. Give the result of
each iteration to 6 decimal places. [3]
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If you use the following page to complete the answer to any question, the question number must be clearly
shown.

T — —

Additional page
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Solve the equation 3*~* = 5(6™""). Give your answer correct to 3 significant figures. [4]
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Solve the equation 3 cot6 — 4cosec’0+5=0for—m<O< . [5]
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* 0000800000005 *

The complex numbers s and 7 are given by

s =5(c0s0.25+isin0.25)  and 7= 6e’.
(a) Express % in the form re'®, where — < 6 < mwand r > 0. [2]

(b) In an Argand diagram with origin O, the points 4 and B represent the complex numbers s and
s

. respectively.

By considering the line segments O4 and OB, or otherwise, state the two geometric effects of
dividing a complex number by 6¢°". [2]
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Find the exact coordinates of the stationary point of the curve with equation y = 3x° Inx*, for x > 0.
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T - i

ImA

The diagram shows the locus of points representing the complex numbers, z, satisfying | z+5—4i| = 3.

(a) For the points on this locus, determine the maximum and minimum possible values of | z|. [3]
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The parametric equations of a curve are

|

__2 _
X =553 and y = tan 3¢,
for 0 <7< 2m.
dy ) .
(a) Show that —— can be written as A cosec 37, where A4 is a constant to be found. [5]

dx
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BT i

(b) Find an equation of the normal to the curve at the point where 7 = ﬁn. Give your answer in the
form y = mx+c, where the constants m and c are exact. (4]
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The equation of a curve is y = tan~ (4x)

(a) Find the exact values of x when the gradient of the curve is %. [3]
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0.25

(b) Find the exact value of J(; ydx. [5]
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J LT — =

8 (a) By sketching a suitable pair of graphs, show that the equation sec2x :—2x—% has exactly one

root in the interval 0 < x < %TE. [2]
(b) Show by calculation that this root lies between 0.8 and 1.2. [2]
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T —

(¢) Show that, if a sequence of real values given by the iterative formula

x —lcos71 =2
n+l 2 4x +1

converges, then it converges to the root of the equation in part (a). [2]

(d) Use this iterative formula to calculate this root correct to 3 decimal places. Give the result of each
iteration to 5 decimal places. [3]
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T

12x% +55x—2 . : :
9 (a) Express Gx=2)(x+6) in partial fractions. [5]
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ORI

| ]

2 [—
(b) Hence obtain the expansion of % in ascending powers of x, up to and including the
term in x°. [4]
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TR

10 With respect to the origin O, the points 4, B and C have position vectors given by

04 = 2i—j—6k, OB = bi—2j+3k and OC =—4i+5j—2k.

(a) Itis given that ‘E‘ = ‘ﬁ‘

Find the value of b. [3]
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I TV =

(b) A4, B, C and D are the vertices of a rhombus.

Find the position vector of D. [2]
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11 The variables x and y satisfy the differential equation

18

d
(x +3)5y =¥ (x—2).

It is given that y = 0 when x = 0.

Solve the differential equation, and find the value of y when x = 2.
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