o0t /J\; L

~
Answer ALL TWENTY FOUR questions.
Write your answers in the spaces provided.
You must write down all the stages in your working.
1 The table shows information about the lengths, in minutes, of 50 telephone calls.
Length of telephone call Frequenc
(m minutes) q y
2:5
0<m< 5 x 8 = 20
5<m < 10 X 2 =I5
t2.5
10<m < 15 x 6 = 35
13-5
15<m < 20 X 4 =30
22-5 -
20<m < 25 x 12 =270
7S5 -
25<m < 30 x 18 = 445
SO
(a) Write down the modal class.
..... 25{m £30 .
1)
(b) Work out an estimate for the total length, in minutes, of these telephone calls.
nok meon
20 +1S + IS +30 + 270 + LAS = QLS
..................... q"'l's minutes
3)
(Total for Question 1 is 4 marks)
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Work out the value of w
Give your answer correct to one decimal place.

/s ABC Bc - | 102 -82

= J:oo—éu

})

( )
2 The diagram shows triangle 4ABC and triangle ECD
E Diagram NOT
accurately drawn
Scm
B wem
10 cm c
A 8 cm C 14 cm D
ACD and EBC are straight lines.
AB =10 cm AC =8 cm EB =5cm CD = 14 cm ED =wcm

= Ji21 <198
= 313

= 13-80uLLA3S
ldp

(Total for Question 2 is 4 marks)
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-
2§§ 3
Y A
8
7
6
T
5
4
3
2
1
>
1 2 3 4 5 6 7 8 X
(a) Reflect shape T in the line y = x
(2)
v A
9
8
7
6 B
5 <
4 <
3 A
N
2
1 N
>
0 1 2 3 4 5 6 7 8«
(b) Describe fully the single transformation that maps triangle A onto triangle B
......................... Eamawt,scalz{‘octdg,cen e L:Z)
3)
(Total for Question 3 is 5 marks)
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2x+5

4 (a) Solve =2x-5

Show clear algebraic working.

Qo +S= 6 [2e-S)

dx +S = Qo -30
~2oc -2

5 < IG:C -30
+30 t30

R R IR,

X

' /»%////:}% .5%/0 XRXS ‘ \/ ‘\)‘,"f\?i :\\ 4‘:\\,‘

HY ¢
5

I8z = 35

JC = §§.
10 G -

T
RIS

KRR \\/AX\/%x RIS

(b) Simplify 4'"° =4’

hl$~3 %:2

(c) Simplify fully (2¢°%°)’

) Yo x
(d) Given that — =Y
y
work out the value of n
5+n -7 = 12

n= 12L+F-S
= lLl-
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(Total for Question 4 is 8 marks)
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5 Awvril bakes a cake.
She uses flour, butter and sugar such that

weight of flour : weight of butter = 6 : 5
weight of butter : weight of sugar = 3 : 2

Avril uses 120 grams of sugar.

Work out the weight of flour Avril uses.

(Total for Question 5 is 3 marks)
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6 Show that 3E +2-=1=
7 3

(SN
] (7S
N

P g

R
e
oo A

- a
=
a . 2 o¢s regot red .
3 - a
(Total for Question 6 is 3 marks)
7 Hermione buys a boat for $26 800
The value of the boat depreciates by 8% each year. 160 -8 ¢ Q2 ?o

Work out the value of the boat at the end of 3 years.
Give your answer correct to the nearest dollar.

208L8-8385L
nea.rest dolles

AL 800 x 0-92°

(3

(Total for Question 7 is 3 marks)
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8 The mean number of goals scored by a hockey team in 8 matches is 6
The team plays 2 more matches and scores k£ goals in each match.
The mean number of goals scored by the hockey team in the 10 matches is 7

Work out the value of &

St2
maotones o] 1O

meon 6 4

&x b 1Ox
mraﬂcﬂools > .

f

5 30 -qgﬂoadssoaedwo?(ﬁonm
= 929 m&gamz,o
AL+ R = L

(Total for Question 8 is 3 marks)

9 A straight line passes through the points with coordinates (0, —3) and (2, 0)

Find an equation of the line.

roduent - 3
d 2

1S

n

Y- }Soc + ¢ posSses tl,‘rouak(g'zc,g)

O = |-SxaltC
cC = -

S0 d:l'Sxx—S éj“‘s"’c"‘g

(Total for Question 9 is 2 marks)
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10 The diagram shows a hexagon ABCDEF

B ¢—(x+2)cm—» Diagram NOT
A ] ? accurately drawn
8 cm
D
25 cm
17 E
7 cm
v L[l

AB =25cm BC=(x+2)cm

A ¢——(x+6)cm

The area of hexagon ABCDEF is 258 cm?

Work out the value of x

3}

LS8

258 = 252¢ + 98

258 - A8
VXS

oC

n

"

- 25

160

160
S

&4

bty (ocet)-let2)
F = L

CD =8 cm EF =7cm AF = (x + 6) cm

2’5(90.(.2_) + é[[?f??’(’-’-

2Sx + SO t L8

v bl

(Total for Question 10 is 5 marks)
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11 Sid has 2 boxes of crayons, box X and box Y

5 of the 16 crayons in box X are red.
7 of the 20 crayons in box Y are red.
Sid takes at random one crayon from box X and one crayon from box Y

(a) Complete the probability tree diagram.
box X box Y

red

red

not red

% red
not red
3 not red

(b) Work out the probability that Sid takes two crayons that are red or two crayons
that are not red.

2,2) + PlnctRnotR)

o
—

=S+ = dLx 13
16 20 16 20

= 35 + .'_L"_?’
390 320

(Total for Question 11 is 5 marks)
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12 27 x4° =4

(a) Calculate the value of x

LS e (227 - 2°
A’C :@Uﬁ 202296
NEVAFIVEN e

(b) Simplify fully (125p°y™ )’

(37@s)" = s* = S

2gx2
P 2=
g

YA

J Py

P

°d

029(;:: [F oc= 85

(Total for Question 12 is 4 marks)

13 Robert asked 11 people how many meetings they attended last week.

Here are the results in numerical order.
V4 (%4

1

o

1

Find the interquartile range of the number of meetings.
13- L

2

7

l@R

6

-
-

6

8

11

e e e [Vl

12 L'1_3_J 14 17

(Total for Question 13 is 2 marks)
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14 Here is the graph of the equation 2y +x =1 drawn on a grid.

y=x-2=0
2y+x=1

9 -
n
W -
U 4

CZS +oc = |

By drawing another straight line on the grid, solve the simultaneous equations

J:DC,-PZ

X =

y =
(Total for Question

14 is 3 marks)
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15 (a) Use algebra to show that 0.3%5 = %

[
10092 =:34-2323232 .. .
X : O0-3327A272.. . -

qu z 36'q

ox - 3L-9q 36'q x O
Qq qQq x O

2 364
990

36Q . 4l

ey

Lo
qao .

J125 + /80

(b) Express T in the form /n where n is an integer.

Show your working clearly.

7

{tzs - {5 {23
8o : 5§

&~
)

uys + sIs . alJs’

{3 3
. aJis
3

qls

« 13
3 xS

:51.)_5.
315 - [alis - [1a$S 3)

(Total for Question 15 is 5 marks)
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16 Expand and simplify (2x + 3)(x — 5)(x + 4)
(2 «3) (c2-xc -20)
s Qo3 - Quc? - 4Ox + 32 - 39c - 60
- 2
= dac® w9’ - k3o - 60
Qe+ 2’ -L3x - 60
(Total for Question 16 is 3 marks)
17 P=a(c+y)
a = 8.3 correct to 2 significant figures
c = 2 correctto 1 significant figure
y =15 correct to the nearest 5
Work out the upper bound for the value of P
Show your working clearly.
: .S 135
R ~ (2.
3\) 5.25 .8 12.5
o C Y
P, . 835(25+1%53)
= 8§35 x 20
= 167
................. et ...
(Total for Question 17 is 3 marks)
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18 A particle is moving along a straight line that passes through the fixed point O
The displacement, s metres, of the particle from O at time ¢ seconds is given by
§=2 -5t +6t-5
Find the value of # when the acceleration of the particle is 5 m/s?
ds _ 6E*-I1CL+ 6
at
d' 2
es =12t -10
s
dt
ILE - 10 =S
2t = 1S
L= \S
1l
= 128
t= oM 2SS
(Total for Question 18 is 4 marks)
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19 The functions f and g are such that

f:x > 5x+7

X B
g 2x-9

(a) State which value of x cannot be included in any domain of g

......................... LS
ey
(b) Find fg(4)
CLI- < —i e _S_. : "5
6 ) 8-G -t
£(-8) = Sx(-5)¢7 g

= _°-25+jl - ~\8 2R (2) ........................

The function h is such that

h:x > 3x*—12x+8 where x > 2

(c) Express the inverse function h™'in the form h™:x > ...

3 3(axc? - Loc) + 8
3&:& -J)Z—LEI +8

3(c-2)-1218

1

3(oc-2)*+ bt

3
X+ Y
- ¢ Yru C + ¢
- °2 - 3 h™':x —omd D
4)

(Total for Question 19 is 7 marks)
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20 The diagram shows equilateral triangle ABC with sides of length 10 cm.
A circle is drawn inside the triangle.
Diagram NOT
accurately drawn

D, E and F are points on the circle.
ADB, BEC and CFA are tangents to the circle.

Calculate the total area of the regions shown shaded in the diagram.
Give your answer correct to 3 significant figures.

wmobry% - L Ox 10 x 5L b0 = 25(3

bM%G =
5 = 53
3

shaoled aree. - 2543 - HX%@Z

= | 3-121331...
3.0,

(Total for Question 20 is 4 marks)
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21 The line with equation x 4+ 2y =5 intersects the curve with equation
x* +3y? =13 at the points 4 and B

Find the coordinates of 4 and the coordinates of B
Show clear algebraic working.

x = 5-0?0 x? < (5 —%)CS*%)

= 25 —&O\c]% sz

subLnbe 2« Zy* = 15
Q$—&O¢j-&%zt 3@2 =13

Fu2-Q0y +12 = O A% 12584
(j 3 3.zel
1 2
:;zj?--m&_e(jusz:o ool

Yly-)-6fy-2) = &
Gé—e)%—&,) O

- b, oz : &
d° 3 J
o= 5- lx‘_é__ x,=§"&.&Q
3 = |

‘=§_S’ _-[_2'

= 3
= 83

=

_ 51 (o b ,02 ....................... )
= = i

(Total for Question 21 is 5 marks)
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Diagram NOT
accurately drawn

A2a-2b

4b

OACB is a quadrilateral.

— — —>
OA = 3a OB = 4b BC=2a-2b

(a) (1) Find the vector O—C)’ in terms of a and b
Simplify your answer.

b+ 2o -2b
= 2b+ a

o¢- db+2a

(i1) Find the vector AB in terms of a and b

AB = Lbb'??& ..................
Q)]
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> ~
The point P lies on AB and on OC
(b) Using a vector method, find the ratio AP : PB
Show your working clearly.
AP = Alkb-3a) AD :-30 +k (2b+20)
LAb - 3Aa. = - 3o + kbt ko
LAb-37a = €3+°'219a + 2kd
compann -3A = -3 +dk
coeffioen ’ ©
LA = 2k ®
sob 3 (1)
- 3A s - 3 t l[-R
JA = 3
A =2
:z
hx3 = oL k
=
k-6
=Y
SO:
AP = 3 (4b -3a) ad
b :
PO lhbda) 3iu
AP: PB = 3:y -
(Total for Question 22 is 5 marks)
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23 Here is a frustum of a cone.
The frustum is made by removing a small cone from a similar large cone.

/\\ A
" () %" 4S
)$8,4)-./0¢1+)23

SF= 1S
h

VIV SIHLNIZLIMIONOG

X ¢ brlS
h

-
-

>
v

Zh
S

—

&
5

The height of the large cone is 15 cm. |

The radius of the base of the large cone is 6 cm.

1
lume of cone = ~ 7°
The radius of the base of the small cone is x cm. Volume of cone 3 o h

3

Given that the volume of the frustum is T cm

work out the value of x
Show clear algebraic working.

t 2 ~ L Zh\th
E%g/yf . gtz"xéxlﬁ 35&%

s R e IR RIER RS,
VAVSHLNZLMMIONOG

3x LAY - 36xlS - 4h*
PY e 23

Bn3 . 3Ly 1S - 3xhQlZ
25 QLS

ND . 254 BEx IS - Dx LR xRE
> 2&Sx L

\_ J &5
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r = 3375 - 3159
h® = &Lk
h= 3216
= b
x:2h < L
) _—

X = . (Q L" ...............................

(Total for Question 23 is 5 marks)

Turn over for Question 24
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AL 4 831 4 !% 5118
L (1) $&FHP, &-+*.)! (#+.0,1

"1 "#$%K

' 1. seaPoe-b - Uxe-4 . pe-1)

— %

3c-4 X oc (3oc-L4) c(3x-L)  cl3x-4)

Sdxct v -l = C39c+h)(90—[)

5m6§m/4)(M)x L (9e=T) = L(c+2)
(Boetuw)(pe=l) — l3%7H) Se-8

Q___ZO = LI-C?C‘/“'Q)
P-4 Soe -8

20 (.590-8) = Loc +8

(OO - LG = Lx+ 8

Qboe = L L&
o2C = |68
Qb6
- 3
L 2
e /q. ..................................
H%&'()*%+),-.1&0%1)1")0/)2) 3'+4/5
) $6$ 78)96:);7;<:)=>)?@@)A7:B>
\_ _J
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