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Fuli marks are not necessarily awarded for a comect answer with no working. Answers must be
supported by working and/or explanations. Where an answer is incorrect, some marks may be given
for a correct method, provided this is shawn by written working. You are therefore advised to show

all working.

_Section A
Answer all questions in the boxes provided. Working may be continued below the lines ‘if necessary.
1. [Maximum mark: 6] |

A bag contains eight marbles. Three matbles are red and five are blue. Two marbles are

drawn from the bag without reptacement.

(a) Write down the probability that the first marble drawn is red.

(b} Complete the-foilolwing {ree diaram.

First Marbie Second Marble
2/ T Red

(¢) Find the probability that both marbles are biue.
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Do not write solutions on this page. . )

10. [Maximum mark: 16]

The following diagram shows a square ABCD, and a sector OAB of a circle centre O,

radius 1~ Part of the square is shaded and tabelled R.

AOB =08, where 05<8<m.

(2) Show that the area of the square ABCD is 272 (1—cos8).

(b) Whe’\'ﬁ 0=ca the area of the square ABCD is equal to the area of the sector OAB .

()  Write down the area of the sector when B =0 .

o

-~ () When 0= Q:ﬁe areaof R is mbre than twice the area of the sector.
Find all possible vaiues.of . - =

fo X
0) (AB) = (0P - Qv Cos €
By = 207~ Q¢ Cos &
= 2r*(1-tos &)~

o) P\ cee) = R
| f@l ¢ ,‘;;\\,\
2 1-comy = oot (0

o f e Tl )
e, Tyt Togh, -

L
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2. [Maximum mark: 6]

Let f(x)=asinbx, where b> 0. The following diagram shows part of the graph of /.

Yy
Ax
fa) (¥  Find the period of f.
(i)  Write down the amplitude of £. . : {31

(b) ()  Write down the value of a.

(i)  Find the value @ _ (3}

§ | ll\\llllllll[lﬂljﬂl$llllll ' e |
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3. [Maximum mark: 8]

The following cumulative frequency diagram shows the lengths of 160 fish, in cm.

160

140

100

80

Cumutative frequency

60 -~

Length (cm)

{This question continues on the following page)

§ G




(a}

()
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{Question 3 continued)

Find the median length. [2]

(i)

(ii)

The following frequency table also gives the lengths of the 160 fish.

Length x cm 0<x<2 2<x<3 F«<x<d45 | 45<x<06
Frequency p 50 q 20
Wirite down the value of p.
Find the value of g. (4]
a N B

[ - e




L

[Maximum mark: 7]
Let g(x)= lox :

x -
a) Find g'(x).

(b) Find jg(x)dx.

[0

111111
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5. [Maximum mark: 6]

Let f(x)=e™.

(a) Write down f'(x), f"(x),and f(x). (3}

1b) Findan expression for f(x). . 3)

; U o




- ~8- M15/5MATME/SP1ENGITZ2IXX [

6. [Maximum mark: 8]
Let /(x)=ax’ +bx. At x=0, the gradient of the curve of fis3. Given : :
find the value of ¢ and of b. = o

: g

,,,,,,,,,,,
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[Maximum mark: 7] : ‘ -

A bag contains black and white chips. Rose paﬁ%;g alay a game where she draws a
chip from the bag. The following table gives the probability of choosing each colour chip.

Outcome black white

Probability 0.4 0.6

Rose gets no money if she draws a white chip, and gets’$k if she draws a black chip.
The game is fair. Find the value of k.

=y So EOO=I0.

—

—

[

Al

-
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=

'Do not write sélutions on this page.

Section B
Answer all questions in the answer booklet provided. Please start each question on a new page. -
8.  [Maximum mark: 15] .

Let £(x)=a(x +3)(x—1). The following diagram shows part of the graph of .

}F

P/‘ | q\ x

.The.é“raph has X- mtercepts at (p,0) and (q 0), and a y-intercept at (0. ]2)
(a) (i) Write down the value of p and of q. P - ﬁ‘s %'

() Findthevaeof a. = 4
(b} Find the equation of the axis of symmetry of the graph of f- ’X_,?; - \
(c) Find the largest value of /. — H—(’

The function f can also be written as f{x}=a (x—h) +k.

(d) Find the value of & and of k. ‘/%/(J()w"‘)‘}()('\‘ N} ‘H{,ﬂ

- (VW .
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Do not write solutions on this page.

9.  [Maximum mark: 15]

Let P and Q have coordinates (1, 0, 2) and (11, 8, m) respectively.

B AN
- = H - \ i
(a) Express PQ interms of m. -0 - ? - (2]
- -2
" 1) -3
Let @ and b be perpendircu_lar_vectors, where a=| 1 Vand h=| 2 /
; n )
‘ P N W = P
(b) Find n. \ 3‘§$%’"ﬁ*‘0 “3#—@*&*‘5\“@ 4
- +n =0
(c) Given that PQ is paraliel to b, . ne
| 0 PO int b >
) express interms of b;
o 4b 19 = =3
(i) hencefind m. . g = ol J 15]
e L)
in part (d), distance is in metres, time is in seconds. = Lﬁ

(d)  Anparticle moves along a straight line throug
Dy TEEL T

{iy Vvrite down a possible vector ¢.

(i} Find the speed of the particle. ...

m\a : ';"ﬁ m/g“‘i -

o m




Do not write solutions on this page.
10. [Maximum mark: 14}

Consider a function f with domain -3 <x < 3. The following diagram shows the graph
of /7, the derivative of 1.

The graph of /" has x-intercepts at x=a, x = 0,and x=d. Thereisa local maximum
at x =5 and local minima at x=c and at x=c.

(a) Find all possible values of x where the graph of f is decreasing.
(b) () Find the vatue of x where the graph of £ has a local minimum.
{iiy  Justify your answer,

(c) The total area of the region enclosed by the gré_ph of £ and the x-axisis 13.
Given that /(a) =3 and f(d)=-1, find the value of F(0).
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