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1 (a) Sketch the graph of y = |x—2al, where a is a positive constant. (1]
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(b) Solve the inequality 2x—3a < |x—2a|. [2]
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2 _Qy—
2  Express % in partial fractions. [5]

x*—5x—1
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5
3

The variables x and y satisfy the equation a®~

! = p*¥ where a and b are constants.
(a) Show that the graph of y against x is a straight line.
)

S (J(("gglﬂh ........................................................
..................... Qo\ﬂb-_j[’lb
....... VT WSO\ Y- O Y S O VY= W
b{llﬂo\g"b) ........ R lab.....&

............................................................................

(b) Given that a = b°, state the cquation of the straight line in the form y = px+g, where p and q are
rational numbers in their simplest form.
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3 [2]
................ Ak
AN +l4h:L *

............................

©UCLES 2024

9709/32/M/J/24

[Turn over
www.pastpaperpenguin.com



4  The equation of a curve is ye** +1%c* = 6.

Find the gradient of the curve at the point where y = 1. [6]
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7

S (a) Itis given that the equation e¥ = 5+ cos3x has only one root.

Show by calculation that this root lies in the interval 0.7 <x < 0.8 .

...........................................................

...........................................................................................

............................

..................................................................................................................................

(b) Show that if a sequence of values in the interval 0.7 < x < 0.8 given by the iterative formula

X, = %1n(5+cos 3xn)

converges then it converges to the root of the equation in part (a).

............................................................................................................................................................

............................................................................................................................................................

............................................................................................................................................................

{¢) Use this iterative formula to determine the root correct to 3 decimal places. Give the result of each
iteration to 5 decimal places. [3]

.................................... X, 2 0300

.....................................................................................................

................................... \130'?37'\q

184
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) A
M
0 ="
The diagram shows the curve y = xe™™, where « is a positive constant, and its maximum point M.
. . v v

(a) Find the exact coordinates of M. u 0L [4]
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(b) Find the exact value of f 7 ye % dx.
0
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10

7 (a) Show that cos*@—sin 40 = cos20.

© UCLES 2024
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1
=T
(b) Hence find the exact value of f 81 (cos49— sin*@ + 4 sin”@ cos? 9) de. [6]

—
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8

The points 4, B and C have position vectors 04 =—2i+j+4k, OB = 5i+2j and oC = 8i+5j—3k,
where O is the origin. The line /, passes through B and C.

(a) Find a vector equation for /, .

........................................................................................................................................................

....................................................................

...............................................................

.
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13
(c) The point D on Z, is such that 4B = BD.
Find the position vector of D. "~ g Mg jA B ’ = ] BD (

[5]
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9  The complex numbers z and @ are defined by z = 1—i and @ =—3+3V3i.

(a) Express zw in the form a+ bi, where a and b are real and in exact surd form, 1]

..............................

--------------------------

............................................................................................................................................................

............................................................................................................................................................

(b) Express z and @ in the form rcie, where » > 0 and —1t < 0 < . Give the exact values of rand 6

[4]

in each case.

() On an Argand diagram, the points representing @ and zw are 4 and B respectively.

Prove that OAB is an isosceles right-angled triangle, where O is the origin. [2]

I
T 6 (35-3,38 +3)

B

(-3,28) %

=Y

7 Re.
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(d) Using your answers to part (b), prove that tan —%n =

L
/r"i%"\ ..... .. h*%*ﬁm ..... ol e 3",1%’ ..... Z'j‘“ ............ e

el
......... [L :@(‘6 AT _‘,Wﬂa
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1 d . ,
10 (a) By writing y = sec’ 0 as 7, show that LA 3sin@sec?o. [2]
cos’ @ de

...........................................................................................................................................................

..........................................................

............................................................................................................................................................

............................................................................................................................................................

............................................................................................................................................................

(b) The variables x and 0 satisfy the differential equation

(x2 +9)sind gg = (x+3)cos*6.

It is given that x = 3 when 8 = %n.

Solve the differential equation to find the value of cos8 when x = 0. Give your answer correct to
3 significant figures. [8]

VN N > N I
3535/@5&490@‘ ...... Z. jxfﬂ ..... ObHB au"lcbv
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