2

1  Solve the equation 2cos8 =7 — 2
cosf

for —90° < 8 < 90°. [4]
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3
2  The graph of y = f(x) is transformed to the graph of v = f(2x) — 3.

(a) Describe fully the two single transformations that have been combined to give the resulting
transformation. [3]

@Tfoﬂsloj%om& PN S

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

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

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

The point P (5, 6) lies on the transformed curve y = f(2x) — 3.

{b) State the coordinates of the corresponding point on the original curve y = f(x). [2]

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

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

........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
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3  The function f is defined as follows:

£x) = x+

3
] forx> 1.

x_.

(a) Find the value of ff(5).

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

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

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

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

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

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

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

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

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

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

A
............................ @ = 3(«"’3
...................... SR N = S
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dy 8 .
4  Acurve is such that =—— = ————. The curve passes through the point (2, 5%).
dx T (3x+2) £ gh the point (2, 53)
Find the equation of the curve. (4]
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5

The first, third and fifth terms of an arithmetic progression are 2 cosx, ~6v3 sinx and 10cosx
respectively, where %7: <X <R

{a) Find the exact value of x.

............ = Zeesse.. + 28,

....................................................................................................................
LY
—
K b A P e P s Zp& @
....... S S, 2 L A, W Y

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

&h. . (D)

80 D e B

vl

= ) I D e S
. 5 A
= LI3 g5 DOSY ). T — ar
- ST S i b . XA
-------------------------------------- 6 w aruva
(b) Hence find the exact sum of the first 25 terms of the progression, T

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

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

........................................................................................................................................................
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6  The second term of a geometric progression is 54 and the sum to infinity of the progression is 243.

The common ratio is greater than %

Find the tenth term, giving your answer in exact form. [5]
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In the diagram the lengths of AB and AC are both 15 cm. The point P is the foot of the perpendicular
from C to AB. The length CP =9cm. An arc of a circle with centre B passes through C and meets

AB at Q.

(a) Show that angle ABC = 1.25 radians, correct to 3 significant figures. 12]

9709/12/0/M/21
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(b) Calculate the area of the shaded region which is bounded by the arc CQ and the lines CP and

L)
- —
\J -
2 N2 I . Y10Vt Y S G N
........................................................................................................................................................
...............................................................................................
.....................................................................................................................
........................................................................................................................
........................................................................................................................................................
.......................................................................................................................................................
..................................................................................
....................................................................................................................................................
........................................................................................................................................................
.........................................................................
..........................................................................
............................................................................
¢
...........................................
= . 1
= cm.
.............................................................................................................................................
rd
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
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8 (a) Itis given that in the expansion of (4 + 2x)(2 — ax)>, the coefficient of x° is ~15.

Find the possxble values of a. (4]

(Z Dm) ............. 7,+5>‘7/Q"C"°U°)+’OXZ3>< -'QLY" .......
............................ "SZ%OOD(/""%OQ o S TR

....................................... : 3 Qbf.lé;QqJ,

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

...... IRG VA0 Y- T e VN |
.................... 5 Z,Do\z’—-lé;@o\-il,5=0

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

........................................................................................................................................................
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(b) It is given instead that in the expansion of (4 + 2x)(2 — ax)’, the coefficient of x> is k. Tt is also
given that there is only one value of a which leads to this value of k.

Find the values of k and a.

@ﬂ% _____ =k 41

Ao (7 a 320 2 Do 7 K

................................. 3) qt-]é@ox-kZO
@A&m,ﬁuhh ..... :?@rm, ...... ko2 b0 2 D

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

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

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

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

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

........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
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9  The volume V m? of a large circular mound of iron ore of radius r m is modelled by the equation
V= %(r - %)3 ~ 1 for r > 2. Iron ore is added to the mound at a constant rate of 1.5 m?> per second.

(a) Find the rate at which the radius of the mound is increasing at the instant when the radius is 5.5 m.

(31

................................. o\ A

................................... A R
3
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{b) Find the volume of the mound at the instant when the radius is increasing at 0.1 m per second.

(3]

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

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

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

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

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

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

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

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

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

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

........................................................................................................................................................
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10 The function f is defined by f(x) = x> + :tlf +2forx>0.

(a) Given that the curve with equation y = f(x) has a stationary point when x = 2, find &

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

© UCLES 2021
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..............................................................................................................

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

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

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

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

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

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

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

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

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

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

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

(¢) Given that this is the only stationary point of the curve, find the range of f. [2]

Fﬂb—\‘/q}mq’rnmwwn«fuﬁ ...........................................................

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

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

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

........................................................................................................................................................
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11
y
A
2
1
The diagram shows the line x = 2, part of the curve y = %x + -1-7(—, — ——— and the normal to the curve
(x-2)F
at the point A (3, ).
(a) Find the x-coordinate of the point where the normal to the curve meets the x-axis. [5}
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www.pastpaperpenguin.com



The diagram shows the line x = 3, part of the curve y = Lx + 17—“ - and the normal to the curve

| (x-2)}
at the point A (3, §).

(b) Find the area of the shaded region, giving your answer correct to 2 decimal places. [6]
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The diagram shows the circle with equation x> + y* — 6x + 4y — 27 = 0 and the tangent to the circle at
the point P (5, 4).

(a) The tangent to the circle at P meets the x-axis at A and the y-axis at B.

Find the area of triangle OAB, where O is the origin. {51

L

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

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

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

.................................................................................................
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(b) Points Q and R also lie on the circle, such that POR is an equilateral triangle.

Find the exact area of triangle POR. 3]
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