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Full marks are not necessarily awarded for a correct answer with no working. Answers must be
supported by working and/or explanations. In particular, solutions found from a graphic display
calculator should be supported by suitable working, e.g. if graphs are used to find a solution, you
should sketch these as part of your answer. Where an answer is incorrect, some marks may be given
for a correct method, provided this is shown by written working. All students should therefore be
advised to show their working '

1. . [Maximum mark: 16]

The function f is definedby f:x —~0.5x2'+2x+2.5ﬂ0);c 5@ fw "}{' Qa5 :\g

{a) Write down

@ F; =X +3

. , : 2 marks]
@ ro. Q- D=-X+a X ’[2 N

(y=axis> Show that the equation of N may be written as £ 0.5x+25. {3 marks] St

(6:"”35X+'9f5

(b) Let N be the normal to the curve at the point where the _g@h_,inﬁ%e Sod m =

Let g:xt>-0.5x+2.5.

((c) (i) Find the solutions of f(x)=g(x).

(i) Hence find the coordinates of the other point of intersection of the

normal and the curve. .. - ( _ 6) - 2 0) {6 marks]

(d} Let R be the region enclosed between the carve and N. | D D
(i) Write down an expression for the area of R. j ( -5 3(2”“2)6 v 2, 5) elx - ‘f:; L+ 3.5 -:)
. -5
(ii) Hence write down the area of R. -5 K D {5 marksf
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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 60°.

(@) Use the cosine rule to calculate the length of thatbwd s;dc of the fieid. [3 marks]
CB2= 10424459~ 10aXu5 o560 = G/
(b) Given that sin 60° =—\[_1 find the area of the field in the form pJ_

where p is an mteger c?L( /04 )(és)

Let D be a point on [BC] such that [AD] bisects the 60° angle. The farmer
divides the field into two parts 4 and 4, by constructmg a sfraight fence [AD]

of length x metres, as- shown onthe diagram below.

SN 30= )a 'S } ban
rdosnC =
(c) (i) Show thattheareao given by ff_-"f_ A VA @
C s z)T 4

(i) Find a similar expression for the area of 4, . /6Y X .

7

Hence, find the value o the form .Zi?: , where-q 1san j_jateger. [7 marks]

Explain why sin ADC =sin ADB.

Use the result of part (1) and the sme rule to show that

BD E ‘r.:tf?ﬁ'ﬂ‘}(” SW’{E&’D-X) gnye A
e 8 bsw — 04 a

+ éﬁ%ﬁx “"90\@ | 1[9%{ = 4;7(006 = ;I‘urn.over
A= HONB |
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3. [Total mark: 22]
Part A [Maximum mark: 14]
The diagram below shows the graphs of f(x)=1+¢*, g(x)=10x+2,0<x<1.5

_ g

16

(a) (i) Write down an expression for the vertical dlstance between the
graphs of f and g. % (Y) P

Given that p has a maximum value for 0=x<L3, ﬁnd' the value

%-()Dggtwhlchthlsoccurs )OX 1-’2 - l-- :*::: '0 C ks{ ',V“

aph of y = f (x) only is shown in the %@ below. Whe 4, y 2y
1() 2087 =0

¥
4

16p

()

a. /2 .‘
e N L
(c) The region shaded in the diagranr is rotated through 360" about the x-axis.

Write down an exgms51on for the volume obtained.
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Part B [Maximum mark: 8]

Consider the function k:x1— L{’ x#1.
(x-1)

PN

A sketch of part of the graph of 11 is i’ven below.

5
¥ l
f
| =l P
I s -
| 1
!
i
l
I
| Nat to scale
|
B

The i é/(AB is'a vertical asymptote. The poi@ point of inflexion.

(a) Write down tthe vertical asymptote. X = .1.

(b) ng_d E@Dmtmg your answer in the form

//a N w

. 2.
{ I’xﬁ,l}i’; o -;\!
N - = 3-X

3 K
where a and 2 are constants to be determine@( ‘) Gﬂﬂ,)

(¢) Given th (ix_-;;i , calculate the coordinates@é;} ( 4 ) Q‘/
2}@ % = o

s D

2 -
-2;(’{»@“4

[1 mark]

ot MQZ‘V”@
i%—ﬂ Ri'ﬂ)(ﬂ"‘“@ 5

()

[4 marks]

4 ) [3 marks]

Tuarn over
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4, [Maximum mark: 19]

Bag A contains alls.and 3 green balls... Two balls are chosen at random b A\
from the bag. without replacement Let X denote the number of red balls \,%ﬁ 4e

chosen. The following table shows the probability distribution for X,

ra . " P
pa N
3 6 {1
@r=» 10 10 \ 10>
' N

(a) Calculate E(X), the mean number of red balls chos 3 marks]

O+Zjp+ | i"/;o{' 9\' D ("/;O‘I'Q/D-«g
\[\{\ ‘@ Bag B contains 4, red balls and 2 green balls. Two balls are chosen at random

from bag B.
&Q} (b) (i) Draw a tree diagram to represent the above information, including
‘g the probability of each event. ‘% \
@ (i) Hence find the probability distribution for Y where Yi s the number R
/ ~ of red balls chosen. s \ O 4- - [8 marks] (2 A

| e m(n 2
A standard die with six faces is rolled. If a 1 or 6 is ob % two bal!s are .
chosen from bag A, otherwrse two balls are chosen from bag B

(c) Calculate the probabﬂrty that two red ba.lls are chosen . Qf! 3 0 [5 marks]
(d) Given that two red balls are obtained, find the conditional probability that
a1 or 6 was rolled on the die. ' {3 marks]

N RANR)
?ngQQD‘ P58

_ Jso A

30
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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 |. \j aQ+il 5 5X: 18/5 ><= 3 lp
0 e -
At tim 0 the balloon is at point B with coordinate

(a) Show that the position vector & of the balloon at time ¢ is given by

b=| |- olidies| o= . tBL S ejmarks]
B -

At time £=0, a helicopter goes to deliver a message to the ballocm The
position vector & of the helicopter at time ¢ is given by
A i

e

(b) () Write down the coordinates of the starting position of the helicopter. C 40f 3 Z )O

(i) Find the speed of the helicopter. { .4 g}z r («24 )23? (93 - Sﬁw [4 marks]
{¢) The helicopter reaches the balloon at po

() Find the time the helicopter takes-to-reach the balloon. 5/(‘9 NS

() Find the coordinates of R. ( q\} !1145 ) [5 marks]

49-4%£= D+ 10.85 4Q-4
39-84t = DY 14495 30~ Alle
Oﬂofc, 5+0s O tolb) = 5

_____ 5_/_'._\
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