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N
Answer ALL questions. 5
Write your answers in the spaces provided. E 8 :
You must write down all the stages in your working. E
E :Eu E
1 The scatter diagram shows information about 12 girls. 5
S
It shows the age of each girl and the best time she takes to run 100 metres. E
2 e
5
3
';
17 ERa:
16
X
15
Time in
seconds
14
K2
S
%
13 S %0
> 5
55
A ] g
) C ‘:‘%$
12 ; X s5e
11
10 >
9 10 11 12 13 14 15
Age in years
(a) Write down the type of correlation.
Generak tend = As age (icreases, tume decienses
Lief best fie haso negabse grudea (e
1)
J
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i )
& Kristina is 11 years old. doesn't f Lt trend
i Her best time to run 100 metres is 12 seconds. /
<
u The point representing this information would be an outlier on the scatter diagram.
<
: ‘% (b) Explain why.
Z2 . It s notn (ine with the brend of the. other pounes
%‘ ................................................................................................................................................................................................................................................
E (1)
g Debbie is 15 years old. EX?S"PO_ tat(m:b;x:;?;%g?ph bedond P Lo::e'a
a Debbie says, POLQ,QE&-& e e tpbe sure thox the
i “The scatter diagram shows I should take less than 12 seconds to run 100 metres.”
(c) Comment on what Debbie says.
_The potnt m,ould...be...oux_s:.'de_.....uo(f..tne,{angz.O,€..th.eu,scabl:.ﬁcwdm‘a{m

(D

(Total for Question 19 is 3 marks)

2 Expand and simplify gp\# 3y~ 201 —2p)
((5xp)+(5x3)>+ (—le)-L (—2x-2p))
- (5” + 'S> + ( =2+ Ll-P) Q) Expanamj 1 bracket
= (sprup)+ (15-2)
= Qp+i3 '\Qs is prune)

9 and 13 have N0 common JC’aLctorS‘,
SO Eh(s can't be Sunplfved furtner .

(Total for Question 2 is 2 marks)
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3 Here is a trapezium drawn on a centimetre grid.

a

Tnouge. with oset (€ent O
V)

/

/

\

b= g

On the grid, draw a triangle equal in area to this trapezium.

L SUMof pasamel sudes
Area of Trapezim = Lz (0+6)xh < h&ﬁnt betwean them

= 4 (2+7)xu

2
= 18emt O

Area of Tn'qnﬁm =18= Lo,
bh = 3¢
The base onOhe@ht must wuuhp@ to%as
= O foctor parr of 36

9 ano U
0 £ and & If b=6 ond h=6

(Total for Question 3 is 2 marks)
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4 When a biased 6-sided dice is thrown once, the probability that it will land on 4 is 0.65

The biased dice is thrown twice.

Amir draws this probability tree diagram.
The diagram is not correct.

first throw second throw
land on 4
0.35
land on 4
0.65
0.65
not land on 4
land on 4
0.65
0.25
not land on 4
0.35

not land on 4

Write down two things that are wrong with the probability tree diagram.

i Probowilities snovd somto 1
AAAAAAAA 025 Shoulg b 035 O

_For the. SQCOnd trgw, . the. probobility it landsana. ¢ Should st ee.

_______ Q 65 (%055 00 065 shouidbe Swamed)  ©

(Total for Question 4 is 2 marks)
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5 ABC is aright-angled triangle.

A
h
11cm
- G
C 7cm B
& o

(a) Work out the size of angle ABC.
Give your answer correct to 1 decimal place.

We ngegtbo use a8 OSwe has he Lenamoc—‘ the
59,"1 TQﬂ Q(\;_Jaw ond r\ypomuse

Cos =2 _2=
h In

& = Cos” (—}>
& = 50.478°
@ =50.5° bo ldp

(2)
The length of the side AB is reduced by 1cm.
. . . 4 h Pl \l"l = lO
The length of the side BC is still 7cm. 10em
Angle ACB is still 90° -
(b) Will the value of cos ABC increase or decrease?
You must give a reason for your answer.
o i C 7ecm B
........ COS ABC = 75 70 O
T . 7 .
AAAAAAAAAAAAAAA 6 (S greater tran -, 5005 ABC has. wereqsed.
1)

(Total for Question 5 is 3 marks)
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There are some counters in a bag.
The counters are red or white or blue or yellow.

Bob is going to take at random a counter from the bag.

The table shows each of the probabilities that the counter will be blue or will be yellow.

Colour red white blue yellow

Probability | / x 045 | 025

There are 18 blue counters in the bag.

The probability that the counter Bob takes will be red is twice the probability that the
counter will be white.

(a) Work out the number of red counters in the bag.

ProhobllLtes sumto | :
2'-7C +o¢c +O-uS +0.28=

|
3 = 0.3 @
oc 8.1

(y

Dx = P(Red)=02 O

P(Bw =045~ total cownters
0.ust = |8 = NUMberof be Couneers

t = Klié: LOcovnters @
Number of reo Counters ! 0
%
40 x0.2= § T

A marble is going to be taken at random from a box of marbles.

The probability that the marble will be silveris 0.5 1 L st be O whole nombe-

There must be an even number of marbles in the box.

(b) Explain why.

........... 0,5..._,.muttpu‘ed.._%aﬂ.od.c).,_.numn.en....wm._n.eue,c..be.,axmo&ﬁ_....numw.,._...and,....w.f&._._.
........... CM,n.o.t..w.ms»cuv\m(t)eua.mo.rble‘.,,__,.Eo.r.,,.,haLfamnummto,Abeuan,..Lhkchr,.,tm.mmbcrmwt

be even.

(Total for Question 6 is S marks)
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7 Solve S_Tx — 27 (ﬁ'nc{ x)

We need to (Solate the oc terms

S-x - 2>x=-7

2 X
X2 . X2
5-xx =2 2:>c.-7)

S-x = Ux-Ili
+x( \)Jq

Do the same to botn S1desof the. €quaLs SN

VIYY SIHLNIdLMIONOQ

S = 5x-lk
ST CRT I SR, P
35 T . g
g ) .
i
X = o =

(Total for Question 7 is 3 marks)
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( R

8 ABCDE is a pentagon.
S swes

NOTWRITEINTHISAREA =

- 0
o 1
D L

Angle BCD = 2 x angle ABC

Work out the size of angle BCD.
You must show all your working.

let  ZABC=x s LBEDED)ss

Sum Of ntenor orgles Of O pentagon :
¢ Number of Scd

(n-2)x8o= (s5-2)xi56 O
= |180x3
=sy0° O

Setting up a1 equation ln o :

X+2xt+t0+1Us+R5=50 O

Sx =200 ©
£ &£70

LQCD =2I = 2%70: IL|.O°

(Total for Question 8 is 5 marks)
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o 1= )

O
(©)
w=5.6x107 In Smdwddform 2
d=14x10* 2]
(a) Work out the value of 7. §
Give your answer in standard form correct to 3 significant figures. m
L_ﬂ~_/ E
b T
A X0 whee I<a<io %
>
725 0 round. the | up to 2 =
= '
T- /5“\'0 - 457.53... ©
(l.u XIO"“)3
= 4520 to 38F
= 4.52x10°
£.52 %10 |
S r- wosaxet O /
L7,
(e
w is increased by 10% ¢— Scode fockor of 1.1 s
dis increased by 5%  ¢— Seq e factor OF 1.0S %
Lottie says, e i
“The value of T will increase because both w and d are increased.” ; ,
(b) Lottie is wrong. _E_l
Explain why. 5
=
o
=
Cmmmj the SCole factor b\\j which T has been mytkiplied : i
1 ﬁ
1.05 55
0.97 >| S
o
SO
=
<
s
m;
2
)
. =
_________ Th.@......VQMOF.....th.&.SC&lﬂ.....EGUOr.___bﬁ_.w.h.\'cv.\....T....\.S..MLP.ll.ﬁd.(.to___._CaLCU_LabL...LtS.n{’,u) <
0
. . m
...... voug) 1S Lssthon | 0 there (5 o gesease T O | F

(Total for Question 9 is 4 marks)
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10 Here are three lamps.

Lamp C flashes every 120 seconds

lamp A

PhysicsAndMathsTutor.com

lamp B lamp C

v 9 G

Lamp A flashes every 20 seconds.
Lamp B flashes every 45 seconds.

> 1201S o MUlkple of 20, So every tine C fasnes A will ko

The three lamps start flashing at the same time.

How many times in one hour will the three lamps flash at the same time?
Prime Foctonsoxwn o finok LCM of 120,4S 0na20 ,

120

w5

/

AN
@' 60
L, ©

/\
q

® O
@

@ @ L|5=‘3Xéx§_

120 =2x2x2x3xs5 (1)

ke

QNU NVoduue e

\/_ the \veXn dibaram .
LOwest commonmultiple (L(;M)z 2Xx2%2%x 3 xS x3 °__:5360 0]

|hOUr= 60x60 = 3600 seconds

36007360 = |0 tanes

(Total for Question 10 is 3 marks)

P 4 8 8 6 4 A 0 1 1 2 4

11

Turn over

PMT



PhysicsAndMathsTutor.com PMT‘

11 In 2003, Jerry bought a house.

0 In 2007, Jerry sold the house to Mia. o
He made a profit of 20% (o)
y Work bakwards =
In 2012, Mia sold the house for £162 000 ﬁ\mlﬂh the Infarmaton 9[
She made a loss of 10% §
Work out how much Jerry paid for the house in 2003 ﬁ
Usig M= price Mia (2007) - 16+ l0SS = Q0o OF the.onoinod VoML (mulkipieror 0.9 z
/? : bougt the house for 4 "0 ( ) I
¥ 0.9= £162 000 7
M = 162000 -0 =
Jpnce Jerybogne M = £120000 (O 2
the house for 2003 :
x 1.2 = 180000
J = Isoo000=12 (D
= £fIS0000 Z
g
(e)
%
o)
=
2}
v,
CRTK
2
ey
X
m /
5o%
=)
9 3 3¢
i
£ 150000 }'ic :
(Total for Question 11 is 3 marks) g
-
E 3
SERES
S
SPL
z
e
i
SOA
i - 3089
SR
K

12
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The graph shows the volume of liquid (L litres) in a container at time ¢ seconds.

J4

16

14

12 A”l‘ 6-1,=12

10

Volume
(L litres)

(o2¢]

, Ax=8-0=38

0 » C
o 1 2 3 4 5 6 7 8

Time (¢ seconds)

(a) Find the gradient of the graph.

©
AN

O 3 0

(b) Explain what this gradient represents.

(or The.chargg in e homier of ltes porsend).

The graph intersects the volume axis at L =4

(c) Explain what this intercept represents. L=k whent=0

tlm’rmk ..... UL OF (0SS o

(Total for Question 12 is 4 marks)
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13 Here are two similar solid shapes.

A

surface area of shape A :surface area of shape B =3:4
The volume of shape B is 10 cm?

Work out the volume of shape A.
Give your answer correct to 3 significant figures.

Surface Area Rokio:
AB
3y

length Rokio= 3 : ¢
(9 ° V3 : ; @

:-{3’( -3
I LSBT
Volume Ratto =
P:orasgr.3
| 2 1.9396.
Xx < ) X x

X : [0
Kvotumeop B

3c=_‘_§5%_%"= G.4qs.... = 6.50 to 3sF

14

P 4 8 8 6 4 A 0 1 4 2 4

(Total for Question 13 is 3 marks)
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14 There are 16 hockey teams in a league.
Each team played two matches against each of the other teams.

Work out the total number of matches played.

Each teom plays IS other teams tuwice

Avs B (s the sameas BVSA, SO Should onlybe (nCluded ance
Therefore the final Onswer should be ‘Bivided byz to a0aunt for glyplicates .

NOTWRITEINTHISAREA =~ =

(maches
Number of waerop) & u
téams Other teams  twice

|6 x IS x 2 = 480
480 <2=2u40

DO

AAAAAAAAAAAAAAA 240

(Total for Question 14 is 2 marks)

J
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15 The graph shows the speed of a car, in metres per second, during the first 20 seconds of
a journey. ol = Sxt
— AReaUNdLr CorvE
A

40 Area.0f trapezium
A= _?‘: (a+ b)h

1 (72+428)xs
2
30 / ®: 125

L (28+32)%5
Speed @ @ 2(
(m/s) 20 ® @ = 150

@ 1 (32+35)x5

=167.5
10
-4 0 2 >
Aa:eal~ zbh / 5 10 15 20
=?XSXZG?3 Time (s)
= 55

(a) Work out an estimate for the distance the car travelled in the first 20 seconds.
Use 4 strips of equal width.

Sumof areas:
S5+ |25+150+167.S= 497.5

VIYYSIHLNIIHIMION0Q

. yauysiHINiILEMIoNod S

PMT
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(b) Is your answer to part (a) an underestimate or an overestimate of the actual distance
the car travelled in the first 20 seconds?
Give a reason for your answer.

(Total for Question 15 is 4 marks)

17



PhysicsAndMathsTutor.com

16 The nth term of a sequence is given by an? + bn where a and b are integers.

th
The 2nd term of the sequence is —2 v | temzt
The 4th t&rm of the sequence is 12 Un =QN“+bn
(a) Find the 6th term of the sequence. 4t Term
2" Term *
z:(QXQZ\-I-(be\ Uq—(ax lﬁ)-l(bxﬂ
=(4a+2b=—2)@® - (6o +ub=12) @
Fa +4b= -4 O
Sqlwng @ ana@® S\mm;baneousw
l6a+ub=12 O-0
80 + Ub =-L 0
Fa. +0 :;Z-—q
ga =16
42 Unz 20°=5n
2
Subbing backinto @ UG :(2){6)—{53(6)
ya +2b=-2 = 2x36- 30
(x2) +2b =-2 =72 -30
§ +2b =+ - y2
2b =~16

b=-95 @ AAAAAAAAAAAAAAA

Here are the first five terms of a different quadratic sequence.
n ! Z 3 ¢ S

2
0 2 6 12 20 U= 0™+ bn +C

(b) Find an expression, in terms of n, for the nth term of this sequence.

n=1 =0 Q-0 = b =2

(ax1¥) + (bx1)+C =0

&+b+c =0 () @-0 7@t @
8o +2b = 6
(sz) bxz =2 Tba +2b= 4
Lpo.+Zb+C = @ Za =2 a+b+C =G
k=1 | ~) +C =0
(o.x 35)+(bx3)T C 6 G (33452, ¢ 4o
Qo +3b+c = 6 @ nz—-r\,

(Total for Question 16 is 6 marks)

18
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17

Work out the length of AD.
Give your answer correct to 3 significant figures.

Ft'n(imﬁ BD from 6n’ar:9|e BCD:
) anges, 25es
& 1See Rule Sl}(\lA =S‘:’B
B0 _ 25 ()

Slh(sll-) - S(A(IOQ)
BD = '2 S xSl'f\(gLQ
Sin109) (use the exact vauwe

8D = 7.3"1...&@/' (n the NSt of the qvueStl'on)

Fl’r\dﬁ\lﬂ AD from tn’onﬂ\e ABD :
3 sides , | anﬂle

Cosine Rule 02 = B +c* - 2bcCas(A)
(ADY = (AB)+(8D) — (2x (aB)x(BO) (oS (85\)
(AD)2= (ll.u2+(7.3"l...)z) - (2x||.ux7.3<t.. % COS (gg\) @
(A0Y=1723s.. () 0
AD = {v7z.85 3|
AD= 1317 = 131 to3SF

(Total for Question 17 is 5 marks)

19
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18 (a) Show that the equation x* + x =7 has a solution between 1 and 2

an o¢ volue between | and 2
x>+ =7 / Sakisfies this equosion

X+ =7 =0 lot J=x‘3+:c—7
Luhen x=| U: |3+'|—7: l+1=7 = -5
x=2 U=2’+2-7 =9+2:7=3 ()

There (s 0.Change tn Sign (-5 ¢to 3) SO themw MUSE be
O Solukion between | ano 2 (1)

(b) Show that the equation x*+ x =7 can be rearranged to give x = Y7 — x)

3C3+ x =7
3C3=(7~>c)
=3 7z
X = 3\’ 7 ~oX @

(c) Starting with x, = 2,
use the iteration formula x , = 3/7 — x, three times to find an estimate for a
solution of x*+x =7

11 =3\|T§,
x,= g 5. 17097 O
3
ii ’{\I;E;T = L7y2yl \ US€ the exact valves
, o - 0 Stored. tn your Calcwlator
3°a=3mz tO make SOTE N (S N0
Fa= T = 7sem- Brfor (n fortner (cefakons
1T dug to roundm\g.

0

____________ Ty

(Total for Question 18 is 6 marks)

P 4 8 8 6 4 A 0 2 0 2 4
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19 Here are two right-angled triangles.

off
6x +5
ope
x
N ¢ N S
4x -1 12x + 31
a.dy ad)
Given that dfj dd
tan e = tan f SOH CH U TOA
find the value of x. ostte
ton @ = A=
You must show all your working. aﬂGCME
tan e = € tanp = 6x+5
Croc-) 12 +3)
cross muthplj

X 6x+5
4x_|'>(“ (2¢x+3) @
N\ .
x(l2x+3l) =(®_q WlUlhpl\’ouk @
. zw
|22¢* + 3l = 2ux — 6x+20=x -5
l2x2+3lx = 2u_x2+“+x_5

—(12>¢
0 ’(le-xz‘flx‘)+(mx—3bc)-s~> <DC+313°>
0 = R-j7x-5 ()

Solving for .
(53 factorisaton or USI'Qj +the qyadmub fomuua>

(4x+1)(3x ~5)=0 @

o Blther 4x+1=0 or 3x-S=0
Ll_x=—ll 33c=5 =
xX=-1 =
P =3 =0

(G >

. solwkton ts not
X>0 QSIS Q length voud.  (Total for Question 19 is 5 marks)
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20 50 people were asked if they speak French or German or Spanish.

Of these people, Use this pount (ase .
®31 speak French  (n€ed more values (n the Venn oogoum fortt
Work thiough |©2 speak French, German and Spanish to be usepul)
these in orﬁr (@4 speak French and Spanish but not German
00ding Vo wes (3 7 speak German and Spanish
to thE venn 8 do not speak any of the languages
OU'O@TGM all 10 people who speak German speak at least one other language

Two of the 50 people are chosen at random.

Work out the probability that they both only speak Spanish.

F & \0O

2B
{5y

@ venn oliagram with
| unkndwn

8

© 75peok Gand S
7-2=5 S Speak Gand S boe not F Fiding 3 ynknowns
& Q) Funding

(5) 10 speak G

O Speak only 6 6b) 6-\ _ _S;
G 10-2-5:3 so-1 ¥
Wi both
ony F = 3)-3-2-¢ =22 Probapiiity of
@ b e - 6 x% 0
50 " 49
Onl\.ﬂS = Total — Ul readdy tn venn Oh'agram = Z%o
=50-22-3-2-4-5-83=6 ()
Probabl‘u\}j the fust random person OMO speaks Spaush :
e £ Q
% 14+90

Probbiliy the. second. person dogs (tne fuist Cannot be ChoSen g )
4 P (tref (Total for Question 20 is S marks)

22
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21

2 p(lirs of ea,uai pam,uel Sides
and. equad omgles

) |

ABCD is a parallelogram. / EYQC{\(y the same ( 3sues and 3 a/(lﬁle;)

ABP and ODC are straight lines. 955 ASA SAS ( not AA A>
1 !

Angle ADP = angle CBQ = 90°
< (a) Prove that triangle ADP is congruent to triangle CBQ.

1. anjle ADP = anﬂ,@ BQ = bonae 90° (D 1 Statement 0ad €050

2. AB=BC a3 Opposite Sldesof o pom,uelodram are equok

3. mﬂle PAD = an(?lc @CB8 as op/oosu"e cmﬂlay ma ,aa/atle((()?ram e eqgual

(Dou3
Statements +
l‘easom‘r\g

The two tnangles are thegjore Conguent by ASA  (they have 2 anglesard
K 03 Cj egslde (erz?u\J;‘n comman )

Conclusion
Wik ASA

(b) Explain why 4Q is parallel to PC.

t
4 0n5ilenig APCQ [ from port a)

» AP=QC Since tnangle App IS conﬁment 10 tn'w\gze cega ()
- AP and GC are parallel and €9val
« Theréjore APCQ 1S o Posallelogram

* Opposite Scdesof a Parallelcz?rm are Porolel

S0 +hery’ore AQ ('spouauu ta PC O

(Total for Question 21 is 5 marks)

TOTAL FOR PAPER IS 80 MARKS
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