3
1 The coegﬁcient of x* in the expansion of (1 —4x)® is 12 times the coefficient of x° in the expansion of
2+ax)”.

Find the value of the positive constant a.

[3]
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2 Thecurve y= x? is transformed to the curve y = 4(x— 3)2 —8.

Describe fully a sequence of transformations that have been combined, making clear the order in which
the transformations have been applied. [5]

© UCLES 2024 9709/12/M/1124
www.pastpaperpenguin.com



\
p——

Yl
7tan 8
cost

wn

3 (a) Show that the equation

+12 = 0 can be expressed as

W 125in20—7sin6—12 = 0. {3]

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

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

........ ST A A W R 037z o7 S G
=1Z2ex@. b et 2 O Kz

[__2_61&@—25”(9-12,@ ................................................................

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

(b) Hence solve the cquation 7;::: +12 =0 for 0° < 6 < 360°. 3]

A A
........... VAT > B VN O Y

................. y,._._"(#Li\/(.'?)z’c\’(.‘d('\b\

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

.....................................................
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........................................................................................................................... Crtoreerreemmesssseen
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............................................................................ &.2228:00, 3l ...
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4  The function fis defined as follows:

f(x)=vx—1forx > 1.

(a) Find an expression for f ().

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

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

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

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

The diagram shows the graph of v = g(x) where g(x) = — Yy
x"+2
(b) State the range of g and explain whether g ! exists.

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

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

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

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

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

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

© UCLES 2024 9709/12/M/124

www.pastpaperpenguin.com



7

The function h is defined by h(x) = 1 5 for x 2 0.

x2+

(¢) Solve the equation hf(x) =f (%%) Give your answer in the form a+byec, where a, b and ¢ are
integers.

= :

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

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

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

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

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

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

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

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

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

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

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

...............................................................................................................................
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§ The first and second terms of an arithmetic progression are tan6 and sin® respectively, where
0<e<im.
(a) Giventhat 8 = %n, find the exact sum of the first 40 terms of the progression. [4]
(9 s j: A = 18
.......... g S XM T foeereeeeer e e
T N
................................. MEZ?'\ T;)
- &
.....-.................................................’t .................................................................................................
....................... D& Y Tl V.S W
.................................. B A
v
T
g = = |72[i *.(500@-11
................ g(_oz/[l ? ) AL
ol t_.._??-——qg 2]
......................................................... SOI\FL—})
2 20\ 3
T ANLS N
................................. = RN 2= 3D e
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The first and second terms of a geometric progression are tan® and sin® respectively, where

0<6<im

(b) () Find the sum to infinity of the progression in terms of 8.

(ii) Given that 0 = %n, find the sum of the first 10 terms of the progression. Give your answer

correct to 3 significant figures.

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

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

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

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

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

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

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

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

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

[3]
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i
6  The curve with equation ¥ = 2x— 8x? has a minimum point at 4 and intersects the positive x-axis at B.

(a) Find the coordinates of 4 and B. [4]
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(b)
y y 2

L TN
N
s\
.y

The diagram shows the curve with equation y = 2x—8x7 and the line 4B. It is given that the

equation of ABis y = 2‘;32 :
Find the area of the shaded region between the curve and the line. [5]

from part (a): A =(4,-8) and B =(16,0)

............................................................................................................................................................
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: A Rx12
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7  The equation of a circle is (x —6)° + (y+a)? = 18. The line with equation v = 2a—x is a tangent to the
circle.

(a) Find the two possible values of the constant a. [5]

............. (OL—-Q)L*-(&A“DC« S -,
Xt 3+ A~ bax. . XE = 1B

.......... v =12v. .= bax. +. 1% £%.2.C. ...

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

‘Zar}i—(*lz,-éona/ ...... +. 084908 2

N @
Gl b G (4. F08). 2D
o6 + 16bo £ 300 =106 ~ F2t 20
............ VYo S (451270 NI O
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(b) For the greater value of a, find the equation of the diameter which is perpendicular to the given
tangent. 3]

CYTCTNNE XA OFS)

12

C D
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8
A {3 2cm —S D
17 rad 37 rad
!
1
F E

The diagram shows a symmetrical plate ABCDEF. The line ABCD is straight and the length of BC is
2c¢m. Each of the two sectors ABF and DCE is of radius cm and each of the angles ABF and DCE is
equal to %n radians.

(a) Itisgiven that » = 0.4cm.

(i) Show that the length EF = 2.4cm.
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....................................................................................................................................................
....................................................................................................................................................
....................................................................................................................................................
....................................................................................................................................................
....................................................................................................................................................
....................................................................................................................................................

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

(b) Itis given instead that the perimeter of the plate is 6 cm.

Find the value of r. Give your answer correct to 3 significant figures.

........................... P MRt A ¢ DE

Pecimeder .z 2. % .. Zr+?)<mro!€©%+

A1

............................................................................................................................................................
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9 A function fis such that f'(x) = 6(2x—3)% —6x for x € R.

(a) Determine the set of values of x for which f(x) is decreasing. [4]
4
decrev@v\imf(w) ..... = O J T

......... Gl =2 3 ) 763 € O
........... (0% ST > S A R 2> JT0 3 ©
Z:(Z..x} ..... = % ;ﬁ:&fé:k ...... <9 .......................................

............................................................................................................................................................
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P2y
&,

A function fis such that f'(x) = 6(2x—3)% - 6x for x € R.

(b)

Given that f(1) = —1, find f(x). (4]
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10 The equation ofacurveis y = (5—2x)%+5 for x < %

(a) A point P is moving along the curve in such a way that the y-coordinate of point P is decreasing at

5 units per second. ®

Find the rate at which the x-coordinate of point P is increasing when y = 32. [4]
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10 The equation of a curve is ¥ = (5 —Zx)% +5forx < -;—

(b) Point 4 on the curve has y-coordinate 32. Point B on the curve is such that the gradient of the curve
atBis —3.

Find the equation of the perpendicular bisector of 48. Give your answer in the form
ax+ by+c =0, where a, b and c are integers. {6]
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