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Answer ALL questions.
Write your answers in the spaces provided.

You must write down all the stages in your working.

(a) Solve 14n > 1ln+6

un > 1N g
R/
—Iin
>0
+3<; )’53 @
no> 2 nd>

—1<X+3 <4
-3 )‘3
Q—§<1<_l

(Total for Question 1 is 5 marks)
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:

2 On the grid below, draw the graph of y = 2x — 3 for values of x from —2 to 4

y :111 -3’-\ 3

POSive arM\W'
of 1.

-tk LY (RPE
O (0 1 3).

DO NOT WRITE IN THIS AREA

<
)
>

=V

(Total for Question 2 is 3 marks)

J

R 0 0 O A Turn over »
P 5 4 2 1 4 A 0 3 2 0

3



PhysicsAndMathsTutor.com

3 Hannah is planning a day trip for 195 students.

She asks a sample of 30 students where they want to go.
Each student chooses one place.

The table shows information about her results.

Place Number of students
Theme Park 10
Theatre 5
Sports Centre 8
Seaside 7

(1) Work out how many of the 195 students you think will want to go to the Theme Park.

s (D)

7
10 68

—

30 (95
~—_ A

X6§ @

(i1) State any assumption you made and explain how this may affect your answer.

Asswmto Eaok T SOnle LS rRpresakoRe - QHAIWLIL DWW ANSWE

WO \oe,wmvxg ............... AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

(Total for Question 3 is 3 marks)
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A container is in the shape of a cuboid.

19 cm

6 cm

30 cm

The container is z full of water.

A cup holds 275 m/ of water.

What is the greatest number of cups that can be completely filled with water from the container?
volume of Cwpald :

VE30% g% 19-3%20m O

1ow = Iml = V= 3420 ml

Amounk & WO n COVCun (-

-;-xgmo = 9230 wm\. @

©

1w - 135 ml
A 2280
X 2_)12 236,
233 R290.... 1280 ml
WY ﬂrQ(M{S{' nunmber of CMd EWOk con log, @

com\m\/j (g WA WO VWA W
COMMALT = S

(Total for Question 4 is 4 marks)
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5 ABCis aright-angled triangle.

A
16 cm
0 PP' \\\jp
p O 38° c
Calculate the length of AB. ) 0“
Give your answer correct to 2 decimal places.
Sinx = 0PPp
‘f\n?-
N3y = hR @
6
AR = 16 x Sm(3%) = 9.g5 cm (20.p) ®

(Total for Question 5 is 2 marks)
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Sally used her calculator to work out the value of a number y.

The answer on her calculator display began
8.3

Complete the error interval for y.
& 30000%W
g I67994L%... @ @

g 299qd\-- % 'S <y< . .B84%

(Total for Question 6 is 2 marks)
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7 £360 is shared between Abby, Ben, Chloe and Denesh.
The ratio of the amount Abby gets to the amount Ben gets is 2:7
Chloe and Denesh each get 1.5 times the amount Abby gets.

Work out the amount of money that Ben gets.

- B ) AR C
2 3

MOV\,QY) ok Ben 3&S=

F2% x 3 = L(68.

e
p——

(Total for Question 7 is 4 marks)
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8 (a) Write 0.00562 in standard form.

(b) Write 1.452 x 10° as an ordinary number.

(Total for Question 8 is 2 marks)

J

7

AR 0 A A Turn over »
P 5 4 2 1 4 A 0 7 2 0



PhysicsAndMathsTutor.com

9 The circumference of circle B is 90% of the circumference of circle A.

(a) Find the ratio of the area of circle A to the area of circle B.

Scoue
A Fagor B Area of A - Acta of R
00 ¢+ gl
Crrcum ference 0 —> k0t —

Area 00 Yol o gl

| |
O 0 100 : 2

Square E has sides of length ecm.
Square F has sides of length fcm.

The area of square E is 44% greater than the area of square F.
(b) Work out the ratio e:f o . )

\&ns\.v\ o( L |Q_V\%{V\ DF F

Ycoue -
'F Foagor E . 11 : 10
_ 6 '- 5
L“\ﬂ“‘ 0 — kv — |9 @
Area —> v iw — YL
00 7] | 0,

(Total for Question 9 is 4 marks)
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10 Mary travels to work by train every day.
The probability that her train will be late on any day is 0.15

(a) Complete the probability tree diagram for Thursday and Friday.

Thursday Friday

The Sun~ of PR proboeiiies
of &\l P oSStele O\NFOARC IS ]

late

late

not late

late

not late

not late

(b) Work out the probability that her train will be late on at least one of these two days.

Thursday Friday L = L. N oo LR = NL

late

late P( laake on oK 2SSy o O\O\\J)
A ot lat _ L
5 lte - P( Lownat N ) ) AND -‘M\A.\\'\Ply
oss ° NL and L
( not late 0& P( QV\ OR = m-
015 = 055 oS o P ( L ovat L)
¢ 0
= (0 15x0 &) + (0-&5x0I5) + (0:15X O°IS)
= o.;235 + 0-1238 + oo22s (O 0-2235
= 0-1273
_1__5 (Total for Question 10 is 5 marks)
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r

11 The grouped frequency table gives information about the times, in minutes, that 80 office

workers take to get to work.

Time (f minutes) Frequency
0<r<20 5
20 <t <40 30
40 <t < 60 20
60 <t <80 15
80 < ¢t < 100 8

100 < £ < 120 2
(a) Complete the cumulative frequency table.

Time (f minutes) Cf:;;::l::i;e
0<t<20 5
0<t<40 3§
0<t<60 5§
0<r<80 30
0<t< 100 RES
0<t<120 0

(1)

10
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(b) On the grid, draw the cumulative frequency graph for this information.

A

80

AS
70 @

60

50

Cumulative

f 40
requency

30

10

0 20 40 60 80 90 100 120 140

Time (¢ minutes)

(c) Use your graph to find an estimate for the percentage of these office workers who
take more than 90 minutes to get to work.

y
Nty of pedPle Who toke (055 B 40 nuns = 95 @
© NIMGLY of PeOPU Wo b0 Ware AR 90 MWK = §0735 75

. of PROPUY \Who tOke more EnAN 90 NANS

_ T
T 2 X100 = 6-257.
> 6-25 7 0

o 615 %

(Total for Question 11 is 6 marks)
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12 OAB is a sector of a circle with centre O and radius 7 cm.

A

The area of the sector is 40 cm?

Calculate the perimeter of the sector.

Give your answer correct to 3 significant figures.

SRCtor hrea = W
wo = — O (rx 1)
340

0

0 = 93.5%... O

B
7cm
ARC BNGTH= ——— . (lTH)
360
Sector hesh = & (1)
360

DYWL = OrC L%V\q-\-V\ + roaaws + rodivs

(2amc) + ¢ 4

360

= 93. §4. . (lx_])(—]l)> + 3+ 4
360

= 254w (3sf)

12

(Total for Question 12 is 4 marks)
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X +3x-10

ax—>b

13 Show that 6 + |:(x +5) =+ ] simplifies to where a, b, ¢ and d are integers.

cxX —

¥4 3x-0 _ (X+5)(x-2) 0

X =\ > —|

— C(x-2) 4+ (x=) Cx—12 4 x ™
X -2 X -2

= _-‘DC_'g @
Xx-2

(Total for Question 13 is 4 marks)

13
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14 A car moves from rest.

The graph gives information about the speed, v metres per second, of the car ¢ seconds
after it starts to move.

V A

25

20 ®%

15
Speed
(m/s)

10

~V

0 5 10 15 20 25 30 35 40
Time (seconds)

(a) (1) Calculate an estimate of the gradient of the graph at =15

W16 g
11-§~12.§

O

(i1) Describe what your answer to part (i) represents. @

14
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(b) Work out an estimate for the distance the car travels in the first 20 seconds of its journey.
Use 4 strips of equal width.

v
25

(m/s)

B totoy MStanc =
o0 5 10 15 Time (igcunds) 25 30 35 40 t \ O + \-\- 0 _l_ q. S _l_ qg
'-I-:Oxg_—l()_ @N - Q').OW\
11+Y v T = 40.
, ©
- |
iIg+iL x §=13§
e 110
20 +\8 e S = qg )
3

(Total for Question 14 is 7 marks)

MR A0 N0 0 T A Turn over
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15 Make m the subject of the formula f = Sm + 4

m—1

F: 3M+¢_

M- |
¥ (M~1) ¥ (1)

P(M—l) = 3mt+4% @

AUNG

A

£ =@+ + + f
K—

Fma- 3 < e +E @
m(c_g):q—'l‘c
+(F'3)._.M: Y+ f (6%

£-3

0 4+

(Total for Question 15 is 3 marks)
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16 The straight line L has the equation 3y =4x +7
The point 4 has coordinates (3, —5)

Find an equation of the straight line that is perpendicular to L and passes through 4.

L L 3j-l+x + 3
= 4+ 3
373 "% 0

P‘?—W\O“CWW' 3./00\2./\}( IS 4 Y\Q&O\k\\c FECIPOTM  of %,
ong\vxm SW\O\SZMI;

v -3
NG OVE recipocod of = 8 ¢ @

_ -3 +C
NeWw hn * j' 1;1
pasLes Hwougn (3,75 . -5-= —_f,(s) + C
- -1
-§=—+cC
¥ y- -3 x -1
" 4 Y
c = -\
! 0 =-3x-4
................... Tt w
(Total for Question 16 is 3 marks)
16
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17 There are some small cubes and some large cubes in a bag.
The cubes are red or the cubes are yellow.

The ratio of the number of small cubes to the number of large cubes is 4:7 ( \ PO‘A:S)
The ratio of the number of red cubes to the number of yellow cubes is 3:5 (g PO‘V'U)

(a) Explain why the least possible number of cubes in the bag is 88

All the small cubes are yellow.

(b) Work out the least possible number of large yellow cubes in the bag.

LecAsk p ossiB2 Nnla s of (\WekS = KB

SMALL AeGS | ToTAL
RED Q 33 33 StL =43
NEUWOW | 2o 53 cs R'Y =238
TOTAL 22 5¢ 2% @

Toroa NIk~ of Snaol Calees = l—L:' X¥8 = 3)

TOHCA AU, of \ovge cuwieRs= 3 x €% = S¢ @
|\

ToOrN) NUheR, o ed OmMses = 2 x g = 33
%

(Total for Question 17 is 4 marks)
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18 The points 4, B, C and D lie on a circle.
CDE is a straight line.

B

“ )
A \\4 D
Work out the size of angle ADE.

You must give a reason for each stage of your working.

BA=BD
CB=CD
Angle ABD = 40°

B8A = BD * ABAD IS |Socees.

~ Basa owIws ove equod

Wlmmb=lso°@ 0

ahp = BDA = I30-40 = 39
S

0PLOS e o.vsuzs of o~ cycie
QUOINIAFT N = €0 ° @

¢ (E0-30 = 10"
. BCD ~ - - @

CR = CD : ABW IS 1Socurs.

A _ N - |gO0-ll0 = 35°
. = CDB
CBD Y

AVgies N & ﬁr&ﬂ\/d IR odA. \p +5 L8O "

. AGE = tgo- (35 +70) = F5° 0,

(Total for Question 18 is S marks)
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19 The diagram shows a triangular prism.

The base, ABCD, of the prism is a square of side length 15cm.
Angle ABE and angle CBE are right angles.
Angle EAB = 35°

M is the point on DA such that
DM:MA=2:3

Calculate the size of the angle between EM and the base of the prism.
Give your answer correct to 1 decimal place.

1S cw DM:MA = 2:3

D obem Mo Aom A cai o § PARS

D = _gix 15 = 6 C™w N a2 of huse § pans.

3y 5= Yow MA WaS 3 of tvege § pans
MA;? ®

ABE 5 & NGk angLed tANgle.

E
10-50-- (M £ fna W-V\S“" b8 :
. oI 10036 ER (D
{aob C B 10°5.-cm \S
35 I5cm
B . &8 =10°5031130]..
D M 15cm Gem A A uhfac(::; g 5031 m
E
B Wbk b M B
{306 cm 94 4 ‘5’ = (MB) 4306 (m
I5Cm ) o
wg - {157+ 42 = [ 306 8= tan (&) = 309315 = 310
306 _—
M q(W\ A @ @
310

(Total for Question 19 is 4 marks)

19
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20 CDEF is a quadrilateral.

F E
—> —> —>
CD=a, DE=Db and FC =a—b.

%
(a) Express FE in terms of a and/or b.

Give your answer in its simplest form. @ @
- N -
LF:F_C)+CD4-DF’—'(9'|_9)+9+!=D-9 L9
M is the midpoint of DE.

X is the point on FM such that FX: XM =n: 1 ('\ +1) paris.
CXE is a straight line.

(b) Work out the value of n.

— — O = o —
fm - Fct+cp + DM =(aTb)ta + 1,

l : - — -1 )
I YRR tnoss o pavts. : X ] (19 ,,__}?

—_ ) -
Cx = Cf+ +x.
— - _(a-b) + a -l b)
ot R (L - 4
FU= e
PTO o
(Total for Question 20 is 6 marks)
TOTAL FOR PAPER IS 80 MARKS
20

P 5 4 2 1 4 A 0 2 0 2 O



PhysicsAndMathsTutor.com

‘ ar ) a /o D
) @+_b) ey 2ne1))
— _n

cx =\ 7 N+t | ) K (‘ 2.(/\44)\é
)CV\-’r|)"\) b
(:L(VH—Q =
= |+ 2 a 4 2.'\.-\-')-—’\) lO
>_ (3—(V\+Q =
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