1., [Maximum, mark: 167

(a)

(b)

©

(d)

—

S H2r 2.5 = 5y 5 e
5y e A5x =0 “szf /'4?5ij
- AN _

The function S is defined by fixe —0.5x" +2x 42, %{p)»’, 560') ‘i‘“m + 9:6 :\g

Write dowy
®  r@; —x +29
[2 maris]

) o0, ' _ ,
_La | O=-x+3 =2 X7 2y
Let & be the normal to the curye g the point where the graphﬂintercc' the Sod =7
Show that the Squation of i/ may be written ag ME =0.5; ;7;&) {3 marks] ‘Q
(ﬂ» = 7“.35%‘519: 5

Let g:x¢n =0.5x+2.5.
(D) Find the solutions of J()= g(x}).

(i)  Hence find the Coordinates of the other point of intersection of the
Bormal and the cypye, , N 6 - 2 O) [6 marks]

(D Write down T expression for the areg of R j /..' Sy 25"2!6 +2, 5)5/)( - f:-;ﬁx + Q

(i}  Hence write down the area of g -5 K [5 marks]

LRI USe Cplp hore g 0

= ! ::“: H\\\. /
X=0 o ¥=-5" 3085 + 5. 45

%[—5)=,565)2+é[~5)+25 o /m
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2. [Maximum mark: 18]

A farmer owns a triangular field ABC.. One side of the triangle, [AC], is 104 m, =
a second side, [AB], is 65 m and the angle between these two sides is o0’ .

(a) Use the cosine mie to calculate the length of th& third side of the field. 3 marks]

(B> = |04 2Hp5 39— QUb4 N5 )05 60 = 9/
(b) Given that sin 60° =-\[2_§— , find the arca, of the field in the form pJ§

where p is an integer.; j‘[/D"f )(QS )\ h = 1l 90 g [3 marks]

Let D be a point on [BC] such that [AD] bisects the 60° angle. The farmer
divides the field into two paris 4, and A, by constriicting 2 stgg.jgl;ﬂifggge [AD]
of length x metres, as.shown on the diagram below. '

Sin30- o,
65% Q’Z?bém c : '_: @

TN
(¢) (i) Show thatthe arca of(flj}s given by ——. "/ .
4 - =
| foolsXz)T 4
(i) Find a similar expression for the area of 4. /64X

7

Hence, find the value o@\ the form Ei_g , where-q fl_s‘A;'anj_nteger. {7 marks]

Use the result of part (i) and the sine rule t0 show thet.

Explain why sin ADC =sin ADB.

.IE:E_ | .5“”‘}( ’:‘ '3;5%{52-30“)@) ) Sﬁ%{* %5 marks]
bs —Lod al

L LQ,Z%,E - “ﬂgaﬁ ’ILOQX = 67(006 = ;I‘urn over
‘ X=HoY3
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3. [Total mark: 22
Part A  [Maximum mark: 14]
The diagram below shows the graphs of f(x) = 1+e”, g(x)= 10x +2,0<x<15
(a) () Write down an expression for the vertical d1stance between the
graphs of f and g. (\)() _ = P
T i) Given that p h has a maximum value for 0< x<1 5, ﬁnd the value ‘-—' '

@ of x at which | this. OCCUrs, - .,,., . -
5%, /< loxva = 1-e¥'= jox-g#] P

Thégraph of y=f (x) only is shown in the ch/ajg_r@ below Whey 5. 9
; 10-267 =0

16

i2

® O Find

(i) Henee show t So ¢ = a - & j;;/’? .4: s fpark.sj
= 2 fhae
(¢) The region shaded in the diagranyis rotated through 3607 about the x-axis.
Write down an express1on for the volume obtained. = {3 marks]

s f ( e ) dx
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Part B [Maximum mark: 8]

Consider the function h:x— ﬁ—-z- ,x# L,
(x-1

JR S

A sketch of part of the graph of hr is iver below.,

Lo

Not te scale

_ . ” .

The li@ a vertical asymptote. The poi@ point of inflexion. - 2 ¥ 4 (p X 'tﬂ%
Write down th tion of the vertical as ote. .'.L ; [Imark

(2) rite down e vertical asympt )( 22,)(7% ¥.2)>2"7’”27w

(b) F{lfd P;(;>vr1tmg your answer in the form __:{_:JA____ ( \ - m x»Q_') 2(_)( ﬂ
PETE R (y-1)

A
=X 4ix -3 C ey .@) 3-X
where a and g7 are constants to be determme@< {# !) [4 marks]

(c) Given the@( lf calculate the coordina f P. ( 4 ) Q‘/ q \) [3 marks]
Q,xm %’ =0

"CXQ‘L‘“?):*] - gx=g

G

22HHKRNK : {]ﬂ;___} )2' Q Turn over
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4,  [Maximum mark: 19]
Bag A containg alls.and 3 grocn balls. Two balls ate chosen.atrandom. ./
frofn the bag without replacement. Let X denote the number of red balls o “5
chosen. The following table shows the probability distribution for X,_ Y

X 0° 1 2.
poren | 2 s | ..1.)
10 10 | 10

{(a) Calculate E(X), the mean number of red balls chog
Elor (Gl t ot = Cfio+p =8
{{\ ‘gé\ Bag B contains 4 red balls and 2 green balls. Two balls are chosen at random

ff°59wg.g B.
(":cl:) & (b) (i) Draw a tree diagram to represent the above informagion, including
‘i the probability of each event.
@ (i) Hence find the probability distribution for Y where Yi 1s the number
/ “of red balls chosen. f "'

T .
A standard die with six faces 1s rol ed. If a 1 or is Ost{ﬂ two baIls are .
chosen from bag A, otherwise two balls are chosen from bag BT

et et PP

(c) Calculate the proba‘t@hty that two red balls are chosen » %3 Q/ 3 0 [5 marks]
o e
(d) Given that two red balls are obtained, find the condltmnal probability that
a 1 or 6 was rolled on the die. {3 marks]

g;m:;PD

P(f@ QFD “p(oR)

_ ’/30 _
- Yo /q

22XH-KXXK
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5. [Maximum mark: 15]

In this question, distance is in kilometers, time is in hours.
A balloon is moving at a constant height with a speed of 18kmh™, in the

direction of the vector 4} \jq'i—"l(_p =5 5X1'8/6 X’sflﬁ‘

At tim@he balloon is at point B with coordinate: " (0, ¢

(a) Show that the position vector b o b of the balloon at time ¢ is g1ven by

R

At time =0, a helicopter goes to dehver a message fo the bailoon
h—.u-——-n—.-.._
position vector # of the helicopter at time 7 is glven by

e

(b) (i) Write down the coordinates of the starting position of the helicopter. C 457 3 Z. )O

(i) Find the speed of the helicopter. {.1_% @2 ,1..(:—24 )?;\_ lg o 54 [4 marks]
A
(c) The helicopter reaches the balloon at po oo

()  Find the timethe helicopter-takes o-teach-the batioon. S/, by,

Gi) Find the coordinates of R. ( q lrl‘gs j [5 marks]
") 3

40-4%+= 0+ 10.85  40-1
33-34t = D+ 445 B3R ~F6,
Oﬂat 5 +0s O +6le)= 5
27\ |
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