GCSE Mathematics

~ 2019 Predicted Paper 1 (Non-Calculator) except
1MA1 Qg ervoms 134D &R

Higher Tier (1hr 40mins)

Remember: These questions are just a guide. There are no guarantees that
these questions/topics will come up! So, revise all you can before the calculator
exams!

Instructions

Use black ink or ball-point pen.

Answer all questions.

Answer the questions in the spaces provided
— there may be more space than you need

You must show all your working 2
Calculators may be used oMLY om (QueStenS 12, 13 &\ S

e Diagrams are NOT accurately drawn, unless otherwise indicated

Information

e The total mark for this paper is 110.
* The marks for each question are shown in brackets
~ use this as a guide as to how much time to spend on each question.

Advice

Read each question carefully before you start to answer it.
Keep an eye on time.

Try to answer every question.

Check your answers if you have time at the end.
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1. There are 60 students at a college.
20 students study both French and Spanish.
13 students study French but not Spanish.
A total of 43 students study Spanish.

(a) Complete the Venn diagram for this information.
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One of the students at the college is to be selected at random.

(b) Write down the probability that this student studies neither French nor Spanish.
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(Total for Question 1 is 4 marks)

2. There are only blue counters, green counters, red counters and yellow counters in a bag.

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

The table shows the probability that Olga will take a blue counter and the probability

that she will take a yellow counter.

Colour blue green

red

yellow

Probability 0.4 © .0 .26

0.15

The number of red counters in the bag is 4 times the number of green counters in the bag.

e —

Complete the table. greesn =X
cad = V5'Q

¥ elex O W xOIS =

Sx = \-o55

_ o uS
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(Total for Question 2 is 3 marks)
3. (a) Solve 3(x+2)=4

(b) Solve —-5=7

(Total for Question 3 is 5 marks)

4. Inthe space below, use ruler and compasses to construct the perpendicular bisector of line AB.

(Total for Question 4 is 2 marks)
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5.

The table shows some information about the prices of 64 second-hand cars that are for sale.

Price (£x) Frequency M pe () Fxoc
0 <x <2000 8 \, 000 3,000
2000 <x <4000 14 3,000 42,000
4000 <x <6000 28 35 000 Vo, 000
6000 < x < 8000 10 3, 000 o, 000
8000 <x < 10000 4 ], 090 3, 000
(a) Calculate an estimate for the mean price. oL = 296,000
ALOUWA = Z'Q‘%/o .
ol
o A BODOTB = £s, =00
£ S/ o0
3
() Complete the cumulative frequency table.
Price (£x) (i‘umulatlve
Pl reguency
0<x Sf 2000 /( ]
0<x # 4000 / 272
0< xlS 6000 , sSo
0 <;{s 8000 -~
0<x %l 0 00# & 4
~ / )

@CChristiand | Page



(¢) On the grid, draw a cumulative frequency graph for your table.

q
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@
(d) Find an estimate for the interquartile range.
TQOR =V&R-—-
= ..Ez_,% o2 S 2"800 ..............................
- @)
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(Total for Question 5 is 8 marks)



6. Expand and simplify  (x+2)(x + 8)(x - 4)

7.

(xe2) (x-e%) = xt4 B x_ Lo +ib

_ (v erox e)(x- t)
X% e woxt _poxiibx -l
- %7 4 Cyer—2lx — (4
r

P

e 6 =L - Ol

.................................................................................

(Total for Question 6 is 3 marks)

There are 24 girls and 12 boys in a club.

One girl and one boy are going to be chosento gotoa meeting. k?l'?‘(:
Work out the total number of ways of choosing a girl and a boy. 5 k3
¢ O

2%8

2yl = 230 wass

.......................................................

(Total for Question 7 is 2 marks)
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8. Solve the simultaneous equations

(V) x5
() 2

dx+2y=17
Ix—5y=-24

2ox+ oy =35 (3
él“‘c’\‘j: —k-ﬁ (“")

(D) 26x =
x = —!}—b = "i;:_
S ‘ate (‘) ‘-(—(-lz "?:jt'}
2 €=
2_11 =9
- 9
9 %
S L ol
R X v )
I E &S
2N 2 64 ..... ) .....
(Total for Question 8 is 4 marks)
9.
(a) Complete the table of values for y=x2-2
T
I ¥ -3 S | 0 | 2 3
s | | [ ;
2 -1 | -2 | - L -

(b} On the grid, draw the graph of y = x2 - 2 for values of x from -3 to 3
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10

Work out 2-3——12
6
T 6
- %8 _53
30 ©
=22
o
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(Total for Question 9 4 marks)

........................................

{Total for Question 10 is 2 marks)
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Phone calls cost £ y for x minutes,

The grapbh gives the values of y for values of x from 0 to 5

(@) {i) Give aninterpretation of the intercept of the graph on the y-axis.

............................

.....................................................................................................................

................................................................................................................................................

......................................................................................................................................................

(2}
(b} Find the equation of the straight line in the form y=mx+c¢
. - - c=({0(n
¥ adienk | WA ‘% {\ S {

...................................................................
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12

(2)
(Total for Question 11 is 4 marks)

Liquid A has a density of 1.42 g/om’ caLe
7 em? of liquid A is mixed with 125 cm® of liquid B to make liquid C.

Liquid C has a density of 1.05 g/cm’ Do or M= DrV
Vv

Find the density of liquid B.

Give your answer correct to 2 decimal places.
=1. 42 xt+ = K- “3

Loguid A- M =DV

= el
0 4 C= Voluwae- =
Lequs - »d-6bg

= lLoSx 132

L_a.ly = 2066y

: M = 3%,
Ligwid D= .
u‘, : — M = 128.66 = \-olbl‘b g (con
fD-.__\./_ TS .o g e
o (24p)
-3

(Total for Question 12 is 3 marks)

13 In a sale, the price of a TV is reduced by 25%. cALC

A week later, the sale price of the TV is reduced by 15%. ook 257 = 2157 = O3S
The price of the TV is now £293.25. / sy = 851 = © 3s
crnc W@
What was the price of the TV before the sale? (<)
¥ x©.3Sx 0-35 —_L'z,qs.zs
x x ©.67F3 = {73
bo
5 = £29? 25 = £-L§:::
e
. 6’7;':"6
£ oo GO ..o

(Total for Question 13 is 3 marks)
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14 Make m the subject of

_4-3m (\/\A)
- 5+m

£F(Sem)= 43
SE ¢ hon = e —Ow
W\(F*-’fﬁ = 4 -3¢
M= LF'_S‘C

.......................................................

(Total for Question 14 is 3 marks)

15 Here are the first four terms of a quadratic sequence.

3 3 8 2 15 24

"1‘ -+ =t q i

. . Fo—— = DL =
Find an expression, in terms of n, for t\ﬁg‘%th terﬁ 5F this sequenc’e.

2 3 "
n| o Y A \e
Segpence| 3 3 s 2l

Dokl | 2 +L +( €8 = v dan Lt lovne

L e

T 42 41 = 20+ ©O

1

't \

-+
L% V\“A A 2srna = +2V\

.......................................................

(Total for Question 15 is 3 marks)
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16 For all values of x,

fix)=x*+1 g(x)
(a) Findg '(x). y= 2x ~ Y4
j 4% =
3
\ -t - plE o L‘;
2, 3 ()L) N

=3x-4

@
(b) Solve fg(x) = gf(x).
C3(x) = (px—)+\ gL(x) = 3G+ 1) -
- (x-W)Bx-4«l =3t 43 -
= A - Uger 4! *
e, At -LuxalF = 3xr -
Lxt - Lx 418 =2 . @)
+ 6 ¥+ —bx +3=2 o x= | er X7 (Total for question 16 is 5 marks)
- o= Plx-1) = Ry e
17  Anna and Bill share some money in the ratio 2 : 5
Anna gets £4 P = Tonl
cssoma@ A ent B /;:51}
Bill gets £B o i
swese £ oo fso = o
Carl and Donna share twice as much money as Anna and Bill share.
They share the money intheratio3: 1 ¢~ gund D C= D = TOmL
L B L

Carl gets £C

Donna gets £D
FindA:B:C:D

Give your answer in its simplest form.
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W 1o- 21
= ; s 3

(Total for Question 17 is 3 marks)

220
18 A bonus of £4200 is shared by 0 people who work for a company. CaLC
80% of the bonus is shared equally between 6 managers.
The rest of the bonus is shared equally between 14 salesmen.

One of the salesmen says,
“If the bonus is shared equally between all 20 people I will get 50% more money.”
Is the salesman correct?
o IO e = futed L2 coun passes

) E‘ 2O = 3o !f -_ WA N
OR 307/ °Q‘€ = é— LoD = €3,’bbo Cg\.\ﬂde.é. e s ern A BanagRy )
e, e yi .i.—--

£ “
Bod-on 2 -z-!l-(-loo —é.g:b(oD —_é&\-&o behuez g Salefwe
éf:l-éo = ‘€éo to eod. salefmoun
—1—!; E——
Odddiomad bowws = f10 - 6o = £15© ce, SoleSinom &> wroud,
X W set 2So
SL \'Aclre.a_s:e..-:_{‘zo -.:-ELSC: A e w 2ss% '

(Total for Question 18 is 5 marks)

19 (a) Write down the exact value of Cos 45°

Non —cA LS 3 . _F:_
S Ko [
Ly
Here is a right-angled triangle.
o
4cm = & \&U f
ady tasbo= &
H A4
63\%{ MW Cotlbo =
cos 60°=0.5 x= €& =% = 38
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(b) Work out the value of x.

(((;\-,W\ ULl teat)
B
)
(Total for Question 19 is 3 marks)

.y '\ x = \
20 (a) Simplify D S'—(;L_—T)

\
I ot
(1)
(b) Factorise fully 98 —2)7
- 2(‘4"\—31')
=2 (7‘ 1“3)(:} _:j)
.............................. 2G9S
2)

(Total for Question 20 is 3 marks)

21 Anempty tank is a cylinder of height 5 metres. T

Water is poured into the tank at a constant rate.

It takes 4 minutes to fill the tank completely with water.
. . 5 metres
Malcolm draws this graph to show the depth of water in the
tank as water is poured into the tank.
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Write down two things wrong with this graph.
ettt et e e eeeeeeee s eeeeeee e

------------------------------------------------------------------------------------------------------------------------------------------------------

......................................................................................................................................................

7 e *P\«‘““"*““’*‘*"“"(L‘“‘“"‘ng““w) ..... o N ok

------------------------------

----------------------------------------------------

------------------------------------------------------------------------------------------------------------------------------------------------------

(Total for Question 21 is 2 marks)
22  Cars are made in a factory for 24 hours every day. Noa-CALe
In the factory a car is made every 209 seconds.

(a) Work out an estimate for the number of cars made in the factory in one year.
You must show how you get your answer.

Totah howss m one Yeas™ = 2 x2€S lhowuvn

Se e d\s
o tok Second s "n Swe J.e_g_r-:: 2(_(,!(365%60}:60 e

MNao. ol cass wiade = 2Lx3bixok bo

oty
= 20 x koo xtoxbs
oo
=Rox2xbaxbe \le, 009 (cavs

= llkl,0o0O )
(b) Is your answer to part (a) an underestimate 6T an overestimate?

Give a reason for your answer. '
d S oun ondesfestimate ke cecuse e donsuinegor
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................................................................................................................................................

................................................................................................................................................

(Total for Question 22 is 5 marks)
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Describe fully the single transformation that maps triangle A onto triangie B.

............. Enarse by scake facer m L, cewire. R enlerisment (2.
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(Total for Question 23 is 2 marks)

24 Ben fills a glass with orange juice and lemonade in the ratio 1 : 4 by volume.
He mixes the liquid that is in the glass.

Ben drinks :11- of this liquid.

He then fills the glass using orange juice.

Work out the ratio of orange juice to lemonade, by volume, that is now in the glass.
Give your ratio in its simplest form.

OT: L = DRI~
| = e = SS l._"{'
-lf-(— 2 =4 = T A
2 .3 = 3N
Tf = + e
+ Ve =@ T
5 2 3 = S

-------------------------------------------------------

(Total for Question 24 is 3 marks)

25  The plan and side elevation of a solid prism are shown on the grid.

On the grid, draw the front elevation of the prism from the direction of the arrow.
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e . B N E

side elevation

w eleiv ok oy

plan

(Total for Question 25 is 2 marks)

Nor —CALC

26 Show that 1—211% can be written in the form a + bV2, where a and b are integers.

124 STex = (124 8X(en)
- C\-52)(1+4%)

- |24 l2fr~ 30 +\e
\ */pf-/ﬁ -2
23+20)2

PR

-1

= 2@ -2282
—_
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(Total for Question 26 is 4 marks)
27 (_30, lO)

B (x,19)

C(6,-8)

The diagram shows the circle with equationx2 +,2= 100 => <>= 'O

The unit of length on both axes is one centimetre. wwo =\

\.‘&I i =
The circle intersects the positive y-axis at the point 4.
The point C on the circle has coordinates (6, —8)

The straight lines 4B and CB are tangents to the circle.

i

4
ce, 16 (30, (o)

Find the area of quadrilateral ABCO. e OADT

Lewgha TbC:J (x-6)"+ (1o - (-

oses OCB = 3
=R;L-Q)L+31Lp

buk leagw A = X

le, Xz ) (-0 +22¢

A '-f-amse.udu
( ,g,m o Pa\\n& oe Wd)

e, X = (e-6)(x-b)¢d2¢

¥ = ¥ —bx—bxe36 ¢332

28 The graph gives the splega, in km/h, of a ship ¢ hours after leaving a port.

o0 2

(Total for Question 27 is 4 marks)
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25 /!
b —f - F— - / -
l’L - 1 fJ % _
20 pAyss
i -
I 9 B \L\l"
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Speed (km/h) /- o R eadaans
TV . AR
’/ . ]
10 iy ,/
[ > -+
2
0 1 2 3

Time (t hours)

(a) Find an estimate of the gradient of the graph when r=1.3

You must show how you get your answer.

.......................................................

(b) Interpret your answer to part (a) in the context of the question.
You must give units with your interpretation.

----------------------------------------------------------------------

e Gyaditk L e onCeeledudunn R Aue S ok 6.5 faw [RT.

................................................................................................................................................

(Total for Question 28 is 5 marks)

@CChristian20 | Page



29,

OAB is a triangle.
OA =2a
OB =3b

(a) Find ABin terms of a and b.

AL = *’lQ“'%b

P is the point on AB such that AP : PB=2:3

(b) Show that OP is parallel to the vector a + b.

wWindsha ¢ prrallel o (ae _‘0_)
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Diagram NOT
accurately drawn

............................

3)



( Total for Question 29 4 marks)

30
A Diagram NOT
accurately drawn

s s
- sAS
wo T AS A
B D C .
RS

ABC is an eguilateral triangle.
D lies on BC.
AD is perpendicular to BC.

(a) Prove that triangle ADC is congruent to triangle ADB.
Al = AC (ea,;mu\ sSvden K on zﬁ/\iﬂa\ka‘ra ngu\ [

Aogie PPz Angle ADC (wotw ) A

At AD 1S Cowon to  befla aumgies 5

N apc (S Comprueat o &8 AP (Rus)

e i
———

vy,

=

RS

3)
(b) Hence, prove that BD = lAB. i
27 aoe  Svdes i
ve, BD ’;"z/eic
ok BT = A
e, mD=LAS
2)

(Total for Question 30 § marks)
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