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GCSE Mathematics 1IMA(
Formulae: Higher Tier

You must not write on this formulae page.
Anything you write on this formulae page will gain NO credit.

1
= Volume of prism = area of cross section x length Area of trapezium = 5 (a+ b

e g —+|
t
b
z b——
4 1
Volume of sphere = gmﬂ Volume of cone = —zr*h
Surface area of sphere = 477> Curved surface area of cone = zy/
/ Z h
In any triangle ABC The Quadratic Equation
c The solutions of ax* + bx + ¢ =0

where a # 0, are given by

b a b — 4ac)

2a

M
Ty

©

Sine Rule _¢_ . 0. _¢

sind sinB sinC

Cosine Rule &* = 5>+ ¢*—2bccos 4

Area of triangle = % absin C




Answer ALL questions.
Write your answers in the spaces provided.
You must write down all stages in your working.

You must NOT use a calculator.

1 This is a list of ingredients for making chicken soup for 4 people.

e ™
Ingredients for 4 people
60 g butter

300 g chicken

156 m/ cream

1 onion
640 m/ chicken stock

. J

Bill is going to make chicken soup for 6 people.

Work out the amount of each ingredient he needs.

2 Tp-e.of)\e,
3

o
| 50

15
L
2

320

€ peonl
Fe. '
ﬂor

450
225

L

4- 50 g chicken

A28

& ..ml cream

160 m/ chicken stock

(Total for Question 1 is 3 marks)
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2 A publisher checks documents for errors.

He records the number of documents that are checked each day.
He also records the total number of errors in the documents each day.

The scatter graph shows this information.

F s
25 : ;
Total 1
number - ;
of errors v,
201} ’
15}
10}
0 20 4 60 80 100 120 140

Number of documents checked

On another day 90 documents are checked.
There is a total of 17 errors.

(a) Show this information on the scatter graph.

(b) Describe the correlation between the number of documents checked and the total
number of errors.

Tosihve correlahen
{1}
One day 110 documents are checked.

(¢) Estimate the total number of errors in these documents.

occep E1F-2] H

(Total for Question 2 is 4 marks)
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3 Here is a triangular prism.

Diagram NOT
accurately drawn

Work out the volume of this triangular prism.

y A
A vea of crpss-sechon,  4X3 - 6 em

-
Volume = Area DWC' erpss - sechon  x leng‘H« :

- § X 20 = 120 CYYIL

(Total for Question 3 is 4 marks)
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4 (a) Simplify 4y +2x—-3+3x+8

2x +32 +4y-3+%

5x + 45.+ 5

(b) Factorise fully ~ 9—6xy = DX 3 x2¢ x7¢ ~§_x1x::.xn3,

B (5%. — 2(\3)

bord ( 3% -2y
{c) Expand 4(x + 2)
4- (’1 + ’L)
G+ 8
A @
(d) Expand and simplify (x—5)(x :;)
T~
X + 3 - S5 -15
2 =2x -8
(2}

(Total for Question 4 is 7 marks)
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Jane has a packet of seeds.
The probability that a seed will grow is .75

(a) What is the probability that a seed will not grow?

P(‘Mfl’ G}\’B‘W) = | - ?(Grow)

-\~ D.715 (D '25

Fane plants 200 of these seeds.

{(b) Estimate the number of the seeds that will grow.

Number o_F Sseeds = PCG) x Nowmber o{flani:s

- 0-15xdvo :mxz.oo (2)

(Total for Question 5 is 3 marks)
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8 -7 6 5 -4 3 =2 -10 1 2 3 7 g
—1+4
=2
-3
4
- 3lef
(a) Translate shape A by the vector 3. - =
2 A

O




v

(b) Describe fully the single transformation that maps shape Q onto shape R.

Rotation . 20" anhclockwise. , cewntre (00) .

{%}

(Total for Question 6 is 4 marks)
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7 Rita is going to make some cheeseburgers for a party.
She buys some packets of cheese slices and some boxes of burgers.

There are 20 cheese slices in each packet.
There are 12 burgers in each box.

Rita buys exactly the same number of cheese slices and burgers.

(i) How many packets of cheese slices and how many boxes of burgers does she buy?

C\ﬂeeS'e_*. 20 40 @ 20
Burgers © 12 24 36 43 60 F2.

s Cop.
——tr—

......................... 3 ... packets of cheese slices

5 boxes of burgers

Rita wants to put one cheese slice and one burger into each bread roll.
She wants to use all the cheese slices and all the burgers.

(1) How many bread rolls does Rita need?

Co clhee h .
oo Sl § will moake €o

.*
KD bu.f‘ﬁ ers sandwnches - ... bread Toll8

(Total for Question 7 is 4 marks)
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8 ABC is a triangle.

Diagram NOT
accurately drawn

3x

I
i

19—x

2x

Angle ABC = angle BCA.

The length of side 4B is (3x — 5) cm.
The length of side 4C is (19 —x) cm.
The length of side BC is 2x cm.

Work out the perimeter of the triangle.
Give your answer as a number of centimetres.

. L ARC = 2 BCA weans ’trlﬂ\f\ﬂlc ABC
o lSDCEJes
AR = AC 5‘|ves 2y -5 = 19 — 2
3‘3(. 4+ = 19 +5

4x = 24
’I_'::.g

L

1__\616 13
lix = Ax6 =

= 13+ +1-

S":’x 5= 3x6-5 =13

I

(Total for Question 8 is 5 marks)
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9 Julia is investigating how much exercise people do in a week.

She uses these two questions in a questionnaire.

Question 1 What is your age?

Under 15 i5t0 25 25 to 40 over 40

Question 2 How much exercise do you do?

A bit Some Alot

(2) Write down one thing wrong with cach of these questions.

Question 1
OVU\Q@Pxnjo,f;aje,
Question 2

. Neb speudfic ewvevgh

Julia wants to know how much time people spend exercising.

(b) Design a question Julia could use in her questionnaire.

how moch hme do you Sloe.vx.ci Extl?is;'mj re_rwce.k'f

L1 Ld T O

O-thr  |hr - 2hrs AW -3hre  bver Bhrs

{2}

{Total for Question 9 is 4 marks)
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*10 The diagram shows the floor of a village hall.

9m
- 4 Diagram NOT
accurately drawn
8m O
6m
1 ]
{6 m

The caretaker needs to polish the floor.
One tin of polish normally costs £19
One tin of polish covers 12 m? of floor. oo 9.5
There is a discount of 30% off the cost of the polish. |2 I ‘ ‘ ‘f D

The caretaker has £130

Has the caretaker got enough money to buy the polish for the floor?
You must show all your working.

X

. Area ef +he floor = IxB +Fx€ = llam

. Number of Hns = Il 312 = 9.5 Hns
Tins necd_e.c\ 10

Cosk oL lo hns = lox14:= £190

36% discoomt = 32 90 =3 x14 = £5F .
oo

. Cosk a,ﬂitar discoonkt = 190 -5 F
- = F133
- The carctakor lhas £130 (f3 shart)

Nt {nougk meney. .

(Total for Question 10 is 5 marks)
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11 Each day a company posts some small letters and some large letters.
The company posts all the letters by first class post.

The tables show mformation about the cost of sending a small letter by first class post
and the cost of sending a large letter by first class post.

Small Letter Large Letter
0-100 g 60p 0-100 g £1.00
101-250 g £1.50
251-500 g £1.70
501-750 g £2.50

One day the company wants to post 200 letters.

The ratio of the number of small letters to the number of large letters is 3:2
70% of the large letters weigh 0—100g.

The rest of the large letters weigh 101-250g.

Work out the total cost of posting the 200 letters by first class post.

\SW\OL[L ~ LDLf‘je__

3. L
3+2 <= 5 Farh
900 5= 4o ( \Pmt = 4o leltens) .
Swaall lelters Lorge leters
Aox 3 =120 4o x2 = BO

.:?.O’/o W&ﬁk A ~ lo-u%

(ost + 2o x 60 = "lloola 26
- 5¢ |elter.
£32 755;:.@0 - 56 lelters
cost 5€x1 = £5€
e Rest: B0 ~-5€6 ~ 24 letters
Cost 24 x .50 =$3€

164

(Total for Question 11 is 5 marks)

Total tost = 72 +58+ 38
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12 On the grid, draw the graph of y = 3x + 2 for values of x from -2 to 2
x|-2 -1 o l 2

Jl_q_ -1 2 S 3

(Total for Question 12 is 4 marks)
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13 Hertford Jumors is a basketball team.

At the end of 10 games, their mean score is 35 points per game.
At the end of 11 games, their mean score has gone down to 33 points per game.

How many points did the team score in the 11th game?

f\]um,loer o,g rFD‘W\l:s ,Por \Daames:—, lo x36 = 350
Nuwmloer of peints {;—w \\ games = 11 < 323 =383

Tw Hag 1M game 363 ~-350

14 (a) Write down the reciprocal of 5 . \
/ 5
(b) Evaluate 3 —_ ___l__‘ - L
2 a
3 |
(3}
(c) Calculate 9 x 10*x 3 x 10°
Give your answer in standard form.
TR
A1l x o xlo
+ 3 2
A-1x loxioxlo 20 F x b
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA {3;

(Total for Question 14 is 4 marks)
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15 Solve the simultaneous equations

.2X{3x+4y=5 : 6§ + 8!& = 1D (l)
Sl {61 —“la-:-l?' (D
D - (2):
6x +33 - 6x -——Ola = lo-27%.
g‘a-—-—q‘a. = — |+

y= '—-‘ ......................

(Total for Question 15 is 4 marks)
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16 A company makes monsters.

The company makes small monsters with a height of 20 cm.

Height 20 cm

A small monster has a surface area of 300 cm®.
The company also makes large monsters with a height of 120 cm.

A small monster and a large monster are mathematically similar.

Work out the surface area of a large monster.

Hﬁl%\nt {6\1‘3& monster = Scale Fa(‘_*o\" X h!.‘ljhl‘.'. Swmall

monslgr -
|20 = 35F x 2o

SE= 206520 = &
Sur{acé‘, aree

z
— s SUurtac fe.
Lc\r‘ﬁe. = 8 x ’,LA €a

Swall
Sur,(-ace, artee. - 38 x 360

Ry - 3€x3
» 6& X3 x leo iDBOD cm?

(Total for Question 16 is 3 marks)
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17 AB is a line segment.

- A is the point with coordinates (3, 6, 7).

The midpoint of 48 has coordinates (-2, 2, 5).

Find the coordinates of B.
A(?J P € :?)
M (ml T AT 5)

B (-2-5 F2-475-2)

(Total for Question 17 is 2 marks)

A
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18 The cumulative frequency graph shows information about the times 80 swimmers take to
swim 50 metres.

3

80 |

70

60

Cumulative ISERsTEARE S n v an Bins e
frequency : L : i

b

I

30 i

0 20 40 60 30 100

Time (seconds)

(a) Use the graph to find an estimate for the median time.

G‘tvtw ‘o*a. Pre A‘D%‘ '\/mllu.} 68

.......................................... seconds

A




A swimmer has to swim 50 metres in 60 seconds or less to qualify for the swimming
teant.

The team captain says,

“More than 25% of swimmers have qualified for the swimming team.”
*(b) Is the team captain right?
You must show how you got your answer.

Number D,F SwWimwmers = 30
57 o = L 4«80 = 2o swiwmimefls
151 of 8o = 2 x A

FFD\M. "Hr\e_ Sﬂ.qf;k, 18 .SN'\vumer.s Swamwy SDOwm t‘n G_Ds
Or less - A B 1s more Hian a quarlir of 80

The C-AP\"H-&;A« is riaht .

(3)
For these 80 swimmers

the least time taken was 28 seconds
and the greatest time taken was 96 seconds.

(c) Use the curnulative frequency graph and the information above to draw a box plot for

the times taken by the swimmers. LQ -~ 83s M -68s U@:?{S
\ L Ul Mas
20 40 | GO 80 100

Time (seconds)
3}

(Total for Question 18 is 7 marks)

21
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19 In a supermarket, the probability that John buys fruit is 0.7
In the same supermarket, the probability that John independently buys vegetables 1s 0.4
Work out the probability that John buys fruit or buys vegetables or buys both.

V .4 FV-.o0-1xo-i
F 0.7 — _ _
/ \ Y 0.6 FV 1 0.7 x’O~6
= i FV: 0-3x0-4
\\ E 0.3 /V 0-4  F) _
— \—_ , T .3)(’0-6-
F = no fruit Vo& Fv:o
{’\7 - Yioﬂﬂtl‘hblc. ‘ '
Sohn bujs . Fruik FV 0.7x0.6 =O-42
o1 Vej. Fv o©0.3x0-4 =012

or be Ha Fv 0.7)10.1.:_0-2.2
PC FV or FVvor FV) = 06.42t0.424028 0.2

{Total for Question 19 is 3 marks)

22
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4(8x — 2) _ 10

20 (a) Solve
4(31—-2) = 3x x lo
32x -8 = Yox
22 — 30 = ¥

2’1‘. = 8
xX = 4
x4
............... (3)
(b) Write as a single fraction in its simplest form
2 1
y+3  y—6
2(y-6) _1(y*3)
(31—3)C3-.6) (y+3)4-€)
?\\&_IQ —-\-a.-A_S‘_~ 3—‘-"[5
(yr3) (y-6) (y+3)(y-€)
Y ~15

(Total for Question 20 is 6 marks)

23
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21 y is directly proportional to the square of x.
Whenx =3,y =36

Find the value of y whenx = 5 2
'+ < 7
y = k<
36 36
k= 5277
\a - 4 ot

| . 52..
x =5 %nres 5_:4;<

5 = 4x25

(Total for Question 21 is 4 marks)
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*22

Diagram NOT
accurately drawn

A, B, C and D are points on the circumference ofa circle, centre O.
Angle AOC=y.

Find the size of angle ABC in terms of 3.
Give a reason for each stage of your working.

. L ADC = _‘?: O\V\S\e at cirwmf—erf:mu = half

2 cw\sle alk cewn
ADCH® Cch\ic. quau'rllateml

Z ADC + £ ARc = 180 c:ﬂ;osi}e a\?ﬂleb 1w
a Cljc'\,'\,c_, alua_f_:lf‘l lenterl
o dd up o136 -

2

L PBRC = 180~ %/,

(Total for Question 22 is 4 marks)
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Y A
5
4
//
2 :
1

v

1
On the grid, enlarge the triangle by scale factor e centre (0, -2).

(Total for Question 23 is 2 marks)
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24 OACB is a parallelogram.

A C . - D
Diagram NOT
a accurately drawn
N
o b B N

v 1 |
—> > l___--f i 1
OA=aand OB=Db RN [
D is the point such that AC = CD A -
The point N divides 4B in the ratio 2:1 Pt N = —9__ P:‘&? -

S

(a) Write an expression for (f& in terms of a and b.
— — —7
ON = OA + AN
- (O A- + Z P\' E)
-, O Pr + % (_A"D 1“03)

_2 2. 1 2
= a+%(-a.+b):0t 3a,+3_!9 60‘-+§1:>.

_—

*(b) Prove that OND is a straight line. ON = —‘_5 (-a. 2 b) -
ot —_ —7 —7 .
OB = OA + kD (a +2b) = 3ON

-~ —
=~ OR + AC+CD
—_ —7
- DA’ + 2 AC
- 0 4+ 2b
OD = 20N
o, N, D stmlﬂhk Lone, -
(3)

(Total for Question 24 is 6 marks)

TOTAL FOR PAPER 1S 100 MARKS
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