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Solve the inequality [2.x + 3> 7

¢ | o 1 .!,.
Find the coefficient of' x” in the expansion of {1+ ¥7 1%in ascending pgowers e x.  {3]

Find the exact value of the solution to the equation 2e X Tt =)l El

Express cost — 2sinb in the form Reos(B + =), Hence solve the equation

cos0 — 2sinf = 0.2 for 0 < 0 = 360°. | ' [6]
| |

A gas law is given by the equation lnp + | 4inv = Inc. where ¢ is a constant.

Find

(i) & in tenms of v and p, | 3]
i . |

(ii) the percentage ¢ chanoe in v given | that p increases by 1% and state 7
whethm it is an increase or a decrease. (3]

(a) A chord of a cmlc of radius r f;lethds an angle of 8 ladlans at the centre
: of the circle. Qhuw that the area of the minor seumem cut off by the

chord 18 %?— (81— sinfl) . . 2]

Yy | '

o

Two cm:les of 1ad.11 3 mand 4 m ha\ e centres at A and B. The centres
are 5 m apart. lhe cireles intersect at C and D as shown in the diagramn.

-

(1) Explain why each radius is a tangent to the other circle. 1
% I I =
- (i) Calculate the area comnm}n to the two circles. (4]
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- /:’7 )( Two sequences are defined forn =1, 2. 3. .. .. as follows. -
U, = 10m -3,
; : k
» i l n 2
Vo= a1 L !
2
(1) Describe the behaviour of each of the sequences as n = «. L
N : i§ ' &
i Given s S U m2sgma e | L sl L L]
: n=l'sgx . ¥ I : ‘ ’ j
8 Show that (x — 3) is a factor of the functien f (x)=x~4x” = 3x+18. 12]
Factorize f(x) completely. | [2]
L Hence sketch on separaté diagrams, the araphs ol ]
b b |
(i) v = f{x), showing clearly the coordinates of the points a which the graph
meets the axes, - : =1
@)  y=flx+3),showing clearly the coordinates of the points at which the ;
graph meets the x-axis, - 11 ‘
(i) v=fx) 4, showing the coordinates of the point at which the graph
meets the y-axis. [1] i
State, without solving, the aumber of real roots of the equation
Ax)—4=0. i ‘ (1
X ‘
9 (a)  Taking x;= 1.2 asa first approximation to a root of the equation
-'i X ] = | A
= Inx, use the Newton-Raphson method to find the root correct 1o
10 {
3 decimal places. ; [4]. : I
= el 3 o4y N
(b) [he volume of a sphere is given|by the formula V = —ar . where 1 18
3 ‘
the radius. )| |
|
; Show that 17 = —a)®, where D) is the diameter of the sphere. (1] |
J : !
9 N ’ -j‘R-‘
i = 2 i " il e
§ § Write down an expression {oy ——. : | 1]
2 } 3 . : 4D . I
f}/ ofn 5 Hencs estimate the maximum grroy i computing the volume of a ri-k . |
e f 3 sphere whose diameter is asuired as 16 cm with epror 0.01 e, 21 e |
e 30 _ ; }
- Gradit HI00T . |
i !
[Furn gver |
g O
4 il ‘
; | : il 3
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AT 1)
10. The-position vectors of the points 4. B and Care | 1. | 3| and | 7 | respectively. \
; ‘ \
; 4 0] A8 = \
(i) Express AC as a column vecior and find the angle between
4 OB and AC. 5 - . . [4]
Eo : : (ii) " Show that 4. B and { are in the same straight line. : 2 {a
“ (i) Given that the vector | ~3|.is perpendicular to OA., find the valué of p. [2]
P, |
| 11 The parametric equations of a curve are |
o : Cx =sing, | 1
/ ; " b s -
-- y=1-cos’}. \]
|
[ - . : By - ! ;
| ' (i) Show that — = 2sind. ' - [3]
ax
l 1 ‘

' . | : : ! . ;
(i1) Find the equations of the tangent and normal to the curve at the point Q,

of

, g 3

where ¢ = -~ - [5]

6] . ‘
!
i (iii)  If the tar gent and normal mect the ¥ axis at points A and B rospectively,
| state the coordinates of A and B! [1]
? |
f 12 Line [ has equaion 3v+2x =8 and point A as coordinates ( 1 15).
! Show that the | ne from A perpendicular to /. as equation 2y - 3x =27, (3]
‘ Hence find
\ \ ' (i) the pery sndicular distance of A from /, : 5]
) - . . v o R =
[l (ii) the equ tion of the circle which has cetire A and touches [, [31]
o
i
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Express 25" -6x+3in the form a(x+ )" +C.

13

Hence state

(a)

the coordinates of the turning point of the g‘raph: of

{1

12]

ormations by which th

¥ is transformed into the

{ii)

e graph

graph of y = ’71\ﬂ ~6x+3.

a sequence of three transf

of ¥

3 -

lation 2x% —6x + 3 =kr+1 has

' Find the values of k for which 1he eq.

()

e

distinct real ro Ots

i

kg T o o o s

1Jse the substitulion u

= e

(a)

14

+
LT
.
!
i 1

o find f :

o

Foe,
Yy
AV4]
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(¥avi

_forx > 1

8

The graph shown above is part of the curve v

x|

(b)

m rule with 4 intervals to estimate the area of

i

the trapeziu

the shaded region.

(i

Us

(i)

REl

places.

ecimal_

2

iving your answer 10

(6]

eater than

ot

shacded area i

~
5

Explain why the

f

(i1}

A

140

e —— B

8

B

A
ok

o
X

5 4 = and hence find the exact area of

Show that

(ii)

|
=t l

TCUan,
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11553 Given that f(x)=xe™. § ( o l—- 3xe’] + ™ and i =3 (3 +2).
(i) Find f*“(x), 1" (x) and hdm write down the Mac ldu]m series
of f(x) up 0 me term in x°. [6]
(ii) Find by intergration the area in the ﬁrqt qmdl ant bounded by f(x}, _
i the x—axis and the linex = 1, m\mo 5 bur answer correct to o
3 decimal places. B [4]
(iii) ~ Use Maclayrin series ohsamed i { 1} to. cmmau 1he ar ea and State the.
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