2

=

6
1 (a) Find the coefficient of x? in the expansion of (x - ) . [2]

........................................................................................ 3..4‘.. 5
-2 - -L
............................................ b LOX3 x| E)*(Sac}(’ )4- . d_,)

o Meotetr ¥ +(Z)°.
&%
...................................... t’ D T T P
e [=L. & _

* ’S'I/x ..... ,1_,)"(5*1/)( e er et se st a s e et ettt e et st ansnrans
.............................................. ’ L
I = O =

2 6
(b) Find the coefficient of x* in the expansion of (2 + 3x?) (x - ;) . [31
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3
2 (a) Express the equation 3 cos 8 = 8tan 8 as a quadratic equation in sin 8

........................ Dees@.z.b80

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

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

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

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

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

.......................................................................................................................................................
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4

3 A weather balloon in the shape of a sphere is being inflated by a pump. The volume of the balloon is
increasing at a constant rate of 600 cm? per second. The balloon was empty at the start of pumping,.

(a) Find the radius of the balloon after 30 seconds. [2]

..................... bluwe. > OO o per socond
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5
4  The nth term of an arithmetic progression is %(Bn - 15).

Find the value of n for which the sum of the first n terms is 84. [5]

Jerm ¢ /\[
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- / -—
-
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=
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.............u..----.-S/A.......... vessee Z sesencfrs
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5  The function f is defined for x € R by
f:x—>a-2x,

where ¢ is a constant.

(a) Express ff(x) and ' (x) in terms of @ and x. {4}
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6 The equation of a curve is ¥ = 2x* + kx + k — 1, where k is a constant.

(a) Given that the line y = 2x + 3 is a tangent to the curve, find the value of &.

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

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

.................... 2xt +(I<. fZ,)ocf 8 k el 2O

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

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

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

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

Itis now given thatk =2. ~» \(3:‘— ‘ti}’ 4 Z;(/ + ’

(b) Express the equation of the curve in the form y = 2(x + @) + b, where a and b are constants, and

(3]

hence state the coordinates of the vertex of the curve.

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

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

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

........................................................................................................................................................
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B

In the diagram, QAB is a sector of a circle with centre O and radius 27, and angle AOB = -évn radians.
The point C is the midpoint of OA.

(a) Show that the exact length of BC is rV5 — 24/3. (21

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

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

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

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

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

.......................................................................................................................................................
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(b) Find the exact perimeter of the shaded region. [2]

AroABoml@%Zr* ....................................................................
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(1, 6)

e, 2= |

(1,2)

_ b
y=2—4’”/‘1”\(3

» X

o

The diagram shows part of the curve v = g The points (1, 6) and (3, 2) lie on the curve. The shaded
region is bounded by the curve and the lines y =2 and x = 1.

(a) Find the volume generated when the shaded region is rotated through 360° about the y-axis. [5]

Vd{uwtundw\é\sé\mugm; ........ Ve baocled lous ¢

.................................
......................................................................................................................................................
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Tt

(1. 6)

(3, 2)

€1.2)

o

o

The diagram shows part of the curve y = E’- The points (1, 6) and (3, 2} lie on the curve. The shaded
region is bounded by the curve and the lines y =2 and x = 1.

(b) The tangent to the curve at a point X is parallel to the line y + 2x = (. Show that X lies on the

line y = 2x. (-% \[3:. - Z-L [3]

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

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

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

.
»
- - :
* ~ I -
B e PR ST 1 (SN MY B A e S T T LY T T Py RSP terrmsteeranpbeunnnsunntan bessreernrunziacany
. v
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9  Functions f and g are such that

f(x)=2-3sin2x forO0<x<m,

g(x) = -2f(x) forO0<x <.

(a) State the ranges of f and g. {3]

:Q[;QAMP\WL\N&WMJW&JES'S;%-&QSSB,
mearv&adoleil,ﬁo*léieﬁl\és ..............................
)i 4l s been ondrled by -, 502 2 10&00) £2.

The diagram below shows the graph of y = f(x).

¥

;

T

{b) Sketch, on this diagram, the graph of y = g(x). (2}

The function h is such that

h(x) =gx+n) for —x<x<0.

(c¢) Describe fully a sequence of transformations that maps the curve y = f(x) on to y = h(x). [3]

................................................. ..:TV. B T T T T L L L T L L T T T T R P P PPN
@]f'ons\oﬁmﬁ(@) ........... @) Shehhn. ﬁe(mlu...ﬂb..@:ms,&!e
| ke 7.
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10 The equation of a curve is y = 54x — (2x - 7).

Yl 2 +
(a) Find % and ng_}“ [4]

...................... 9,‘.5;5 “3*&(&“?)
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14
11 The equation of a circle with centre Cis x* + y> — 8x+ 4y -5 = 0.

(a) Find the radius of the circle and the coordinates of C.

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

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

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

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

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

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

The point P(1, 2) lies on the circle.

{b) Show that the equation of the tangent to the circle at P is 4y =3x + 5.

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

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

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

..............
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15
The point Q also lies on the circle and PQ is parallel to the x-axis.

(¢) Write down the coordinates of Q.

|

[2]

.............. e ool PR bisteks, . rodlis..00.. P 2 MR 23
stk o REF

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

(d) Find the co>(?iinates of T.
F: A 4 s :
i Eot . gt o R g

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

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

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

ﬁe«@smhm% ....................................................................................
@=@ .................. Rr.+S. 2250+ 2Y

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

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

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