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Answer ALL questions.

Write your answers in the spaces provided.
You must write down all the stages in your working. ‘ g '
1 (a) Simplify (m*)° =
2
2x3 £ w3
-y
=
73
B
o
m
>

(b) Simplify x” xx°

5 e 51§
r XX = X

13 13

(c) Expand 4p(p’ + 3p)
2" .
4p (p" +3p)
S Ap X p + Up x3p

3 2
= 4p + N2p qps* ny’ 0,

(Total for Question 1 is 4 marks)
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2 Jonny wants to know how much coffee he will need for 800 people at a meeting.

Each person who drinks coffee will drink 2 cups of coffee.
10.6 g of coftee is needed for each cup of coffee.

Jonny assumes 68% of the people will drink coffee.

(a) Using this assumption, work out the amount of coffee Jonny needs.
Give your answer correct to the nearest gram.

Finding the number of people assum ed o drink coffee :

g
G_sx}!ﬁ-'ljtl‘l@
)eﬂ

Finding +he amgunt of wffee Tor each person ”

069 x 2 7 2.2 9@

finding the total am gunt of COffCG lonny needs -

U249 x 544 - 115528 9@
11533 9 (t the nearest gmm')

—
~

N 23
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA g
4)
Jonny’s assumption is wrong.
72% of the people will drink coffee.
(b) How does this affect your answer to part (a)?
Jonny will need more amount of cffee- @
1)
(Total for Question 2 is 5 marks)
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3 ACF and ADG are straight lines.

BCD and EFG are parallel lines.

LAY

/ )

Mo base angles
S

Show that triangle ACD i 1s are u[,u ol

Give a reason for each stage of your workmg

. ADC = (80 —u() - 10@
(because angles on a Stiaight ling add up T 180°) (O)

oﬂncr_) *
l\ X =y

L RcD : £BCF (becauSe opposite angles are equal o each

ABCF z lgo - LEFCJ
o' - 128" =55 (U

m
nfedi ® 150°) @)
( because Co-nteior angles add e K—/ .

m+n = 180°
J CAD - 180 - LADC - LACD  (beadse angles i Hiang)e

, . o adds up fo 136)
. 180 - 30 - 55 '\‘
. 55°

q-}b'} C:

¢ Ao > Lchap = 55 (D

Mang\c ACD s an 150sceles

(Total for Question 3 is 5 marks)
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4 It takes 14 hours for 5 identical pumps to fill a water tank.

How many hours would it take 4 of these pumps to fill another water tank of the
same size?

Finding pral time for | pump T fll the tank :

4 hours x 5 - 10 hours @

Finding the time if Y pumps ore used -

Fo hours

R
4 ®

(Total for Question 4 is 2 marks)
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5 A and B are numbers such that

A=2"%x3"x7
B=3"x7 o

(a) Find the highest common factor (HCF) of 4 and B.

List a the factors of & ond B :
: 2 x x 2 x3 Xx
Rt @ @x @ Grele all common fadv «s

B:@x@xé)*? of A and £

Mulhply au the G@mmon fuchors to get HcF -
3x3x} - 63 S ON

&
9
(b) Find the lowest common multiple (LCM) of 4 and B. 5§

I

| vavSHMiviELEMIONod

o=
o=

DO

KRERRRRLRLRLRRRRLRLRLRLRLRLRLRRLRLRLRLILRKRLRLRRRLK, 2 2 2 2 2 2 2 % % % % X

Lem = 2%x2x3 .3 x3x3x3 %)
TR X
=2 %3 x ¥ @

;15 836 @ 15 83¢

(Total for Question 5 is 3 marks)
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6 Lava flows from a volcano at a constant rate of 11.9m’/s
How many days does it take for 67205600m’ of lava to flow from the volcano?
Give your answer correct to the nearest day. X 24 X 60 x60
Y
day hour minute second
Fiagding btal fime it fmkes w Seconds - NN/
, =24 =60 +6o
67 205600 M . cey 3529.412 s
Wa m
S
Converting time from seonds to dags -
| day
ScUIs29.412 s X
(24 x 60 x60) S
5643529412
< 663 dags 5 days
A O rest d
) Y 5®(nea est a?}otal for Question 6 is 3 marks)
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7 Here is the graph of y=x"—2x -2

O
=2
q X
=

Z
=]
B
m

S

(o ) )
(e))
(b) Write down an estimate for one of the of X —=2x-2=0
X -intercepts (found on graph)
2+ (i |
N E

(Total for Question 7 is 2 marks)
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8 A solid cuboid is made of metal. . m
deasity = —235
The metal has a density of 9 g/cm’ volume
The volume of the cuboid is 72 cm’
Work out the mass of the cuboid.
mass = den s‘”-g x Volume
-3 3
q qem” x 32 o (O
648
...................................................... g
(Total for Question 8 is 2 marks)
9 Some people were asked if they wanted a new television.
70% of the people said yes.
80% of the people who said yes wanted a television with a large screen.
What percentage of the people asked said they wanted a television with a large screen?
Findihg percen tage of people who Wants W with large Soreeas
80/, of %o/
.08 x 0.1 = 056 x w00/ ()
564 ()
L4
______________________________________________________ %
(Total for Question 9 is 2 marks)
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10 ABD is a triangle.
C is a point on BD.

A
6.8cm
55° 1] 41°
D C B

Work out the length of DC.
Give your answer correct to 1 decimal place.
Fin ding Ie,ngﬂw AC
) ) AC
Sin 41 -
68 cm

0
Ac: 6.8 Sin 4'()
= 446 cm

Finding length O C :
[+] AC’
Yon §5 = T

Dc = _AC
tan 5¢°

{.Y4é @

ton §§°

: 312

= 3.1 (one decimal place)

®

(Total for Question 10 is 3 marks)
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11 The table shows some information about the heights of a group of adults.

least height 169cm
greatest height 186cm
median 177 cm
lower quartile 174 cm
upper quartile 180cm

(a) On the grid, draw a box plot for the information in the table.

(eask height lower lquarAle upeer quayk e | gredfest

\ [ / [ heiqht

Adults }7

|
|
[ ®

155 160 165 170 175 180 185 190
Height (cm)
The box plot below shows the distribution of the heights of a group of teenagers.
Teenagers I I
155 160 165 170 175 180 185 190
Height (cm)

(b) Compare the distribution of the heights of the adults with the distribution of the
heights of the teenagers.

o Adulfs have highev median Gmpared to teenagers whith medns

(Total for Question 11 is 5 marks)
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12 Show that (x — 1)(x + 3)(x — 5) can be written in the form ax’ + bx’ + cx + d
where a, b, ¢ and d are integers.

Gading products of (x~1) and (x+3) ficst -

(1) (x43) - x*su x-3(

Finding poducks of (x“t2% -3) and (x-5) :

2
OCFAN -3) (X-6) = -5 4 2% ~10x -3x + 16 (1)
AR YL P 5 @

(Total for Question 12 is 3 marks)

n(n+1)

13 An expression for the nth term of the sequence of triangular numbers is

Prove that the sum of any two consecutive triangular numbers is a square number.

h(nt) ity e - CMY)

1 T ()

Finding ¢um of nth and hh-1 term

nth Yerm -

(2
n(art) | n(n-1) | a¥ath-n
2 2 2
|
O )

: Zn
Z

(Total for Question 13 is 3 marks)
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14 OAB is a triangle.
OBC is a sector of a circle, centre O.

Calculate the area of OBC.

Give your answer correct to 3 significant figures.
(N

' ne vule
ﬂbg using Gysine a Circle

Fnding length gp -

Area of Sechor of - y x v « 6

360

1 L3
cosine vale = Q4 = blf(_ -1he ws

L 2 o
-9+ 2(2)(¢)cos 35 ()

0b :j 23532 o )

0% : 5.3y cm

F(ﬂding ared O0f 0BC -

(Total for Question 14 is 4 marks)
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15 (a) Factorise a° — b’

(b) Show that 2* — 1 is the product of two consecutive odd numbers.

1
b=

a- 2" b =\

- ()G @

[ 0
Let a - 2q

5555
O
z
g\
SR
-

e

T
5, A
=z

=

0 ,
2% . evea number | so (2 ~1) is odd

(¥°+1) is also odd O

0 o
. Hence | (JL -|)(11 H) 18 produu of two ConsSecuhve

odd numbers ()
10 w sLeutive beanse they ave 2 apavt
(1 “') and ( L “') are (on (Total for Question 15 is 3 marks)
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~
Tips . Mulkiply the Gordinates of the oviginal shape by ¢ Scale
factse | plot the nty, wordinates ang connect them Togethen
6
“ \ /
: N
\
>
g 6 4 2 o 2 4 \ 6 / 8 X
»—2 i
T —4
-6
-8
On the grid, enlarge triangle T by scale factor —2 with centre of enlargement (-2, —2)
(Total for Question 16 is 2 marks)
22\ J
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17 Here is a distance-time graph.

A

100
90
80
70

60

Distance 50
(metres) (4, 4¢)

40

30 @

20

10

N e e e

0 A
0 L(-30) 2 3

Time (seconds)

(a) Find an estimate of the gradient of the graph at time 2.5 seconds.
You must show how you get your answer.

F;nd;ng qmmem‘ of TGngenf at 2.6 s -
46-0 . 13.03

o)

m:

(b) What does the gradient of the graph represent?

distance
Speed because Hime

(Total for Question 17 is 4 marks)

MR 00 N =
p 7 5 1 5 2 A 0 1 6 2 4

16

V3HVY SIHL NI ILIHM 1ON Od

YISV SIHLNIEILIYM IONOd

Y3dy SIHLNIILIHM LON Od



DO NOT WRITE IN THIS AREA

“DONOT WRITE IN-THIS AREA

DO NOT WRITE IN THIS AREA

PhysicsAndMathsTutor.com

7

18 A solid frustum is made by removing a small cone from a large cone
as shown in the diagram.

~

Curved surface area of cone = z7/

/

p

/

The slant height of the small cone is 6 cm.
The slant height of the large cone is 10cm.
The radius of the base of the large cone is 3 cm.

Calculate the total surface area of the frustum.
Give your answer correct to 3 significant figures.

Finding Jcate factor of small Cone to larfe cone :

AN

0

Finding vadius of $mall Gne -
0.6 x 3 em = I8 ¢ ()

Pnding surfate areq 0f whole Gne -

ket Kol t(.(s)z' e (3)(0) = *an '
©

Finding surface aced of small wne (curved):

ned o w(18)(€) = 108 L ew’

Finding Surface areq of Small wne (base):

e . n(18) = 324 © om?

Fnding tota) Surfuce area Of fustrum :

g ~10.8 L+ 32y (D)

= 31Uyt - 1¢-3 om® @ (Total for Question 18 is 5 marks)
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19 Sana needs to draw the graph of y =3" for 0 <x <4

She draws the graph shown on the grid.

V4
90

»

80

—

70

—

—

50

—

B

30

N\

10

\

N
W
XVV

0 1 2 3

Write down one thing Sana has done wrong.

The graph should start pt (ol\) . Because Yy value wnnot be

o
0O Snce 3 =) -

(Total for Question 19 is 1 mark)
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20 Prove algebraically that 0. 123 can be written as ——

495

Le+ w = 0[2—.7:23

b = 10 (012323 )
S 11325 ()

106 w =100 (012323

o6 % -% = 12.32% .. - 0.1232 @
aq x = 112

X - 12 -2

(Total for Question 20 is 3 marks)
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21 Solve ! + 3 =1
x+4 2-2x
Eliminate the fractions by mulbplying by (A14)(2-%) -
_t (x41) (2-2%) | /32/ (qu)(z/ﬁc) < | (xt4)(2-2x)
W 2-2%
2-2% + 3 (xt4) = (wtb)(2-2%) @
2
2.2 4 3 K12 3 2% -1x t8 -8 %
b = -2 -6X +8
]
w trxte = 0 (9
Substituting into o rmula :
L: -b 1 J bi-4ac
29
C-F 4 TR ae) e
2(2)
= ‘?'_f,J |
4
- -3 -1
. - ¥t and 1
4 ¢
A = -2 and -2 @
1
-3
K:-1 and u="7
(Total for Question 21 is 4 marks)
"
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22 Given that the vector a[J + b[Z] is parallel to the vector [6J
find an expression for b in terms of a.
Methed in fiading linear equgtions with term 4 and b
(i) e () k(¢)
(20 + gb = BK)Afc | —> Matasb -k
(6a + b - é\t)xn — Wat kb Ak ®
@ [ C6gqt2tb =0
making the KHS
of both equations he ¢Ca = 2vh
same to etiminate b < 34 O
b: 3Q
(Total for Question 22 is 3 marks)
. J
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23 A circle has equation x* + )" =25
The point P with coordinates (-3, 4) lies on the circle.
Alex says that the tangent to the circle at P crosses the x-axis at the point (-8, 0)

Is Alex correct?
You must show how you get your answer. P

AW
(-8,0)
?

Finding the gradien‘r of normal To the tangent °

-4_—0 :""q_
M= 370 z @

F:'ndin\g gradient of tung ent
-1 -1

3
mm“@"n“ © Mpgrmal ‘ —% 4 @

Finding equahon of the tangent line .

c- 4 *? =+
2q
'l'mnqen* line %umﬁon : ,‘j = % X t+ 4— @

Check 1f point (-8,0) 15 a part of the line by Subshtuhng
the % OF ¢ value M the eguation :

3 25
L

~ — (ot 0) No/ Klex is Notr Correct-

(Total for Question 23 is 4 marks)
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24 There is a total of y counters in a box.
There are x pink counters and 5 blue counters in the box.
The rest of the counters are green.
x:y=1:3
Freda takes at random two counters from the box.
Find, in terms of x, an expression for the probability that Freda takes two counters of the
same colour.
2
Give your answer as a fraction in the form w where a, b, ¢, d and e
are integers. tex
Finding Pobability i % and g term:
y = 3« ®
First Pick Second Pick of Same Colour
xr-
x =
P(B) = 2 Pee) =
; O
P(G) - Y275 P(6): Y *b
Y y-1
x L ¢ ‘i(.'L a
-1 x -2 - -
n: PCP)xP(P) = — x =— = :
) x BCP) Y - yt-y ™3
20 20
k- P(s)xP(a)=ixL T = T
Y 54@ Y~y a-3x
2
y-k-§ . Y-A=6  _ 3N-X-S 3nex-6 4% BXH30
- x ~ —_—
PCa) x P(4) - y Y- 1 3 3% - A%~ 3
A or B or ¢ : A+BYC N
2 5 -23K +50
'
S+ 20 YAx 22t B0 z
: " (O
Au*-3y e
(Total for Question 24 is S marks)
TOTAL FOR PAPER IS 80 MARKS
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