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Higher

\These questions have been collated from previous years GCSE Mathematics papers. /

\

You must have: Ruler graduated in centimetres and millimetres, Total Marks
protractor, pair of compasses, pen, HB pencil, eraser.
g Y,
Instructions

*Use black ink or ball-point pen.

*Fill in the boxes at the top of this page with your name, centre number and candidate
number.

*Answer all questions.

*Answer the questions in the spaces provided

— there may be more space than you need.

*Diagrams are NOT accurately drawn, unless otherwise indicated.

*You must show all your working out.

*If the question is a 1H question you are not allowed to use a calculator.

*If the question is a 2H or a 3H question, you may use a calculator to help you answer.

Information
*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 the time.

*Try to answer every question.

*Check your answers if you have time at the end.



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

13 The number of animals in a population at the start of yearfis P
The number of animals at the start of vear | is 400

Given that
P = LOLP

work out the number of animals at the start of year 3
Stark of year2 - Lol xL00
Oy
Stok of Yeor 3 = [-0) x 4Ol
Log- O4

{Total for Question 13 is 2 marks)



13 The number of slugs in a garden ¢ days from now is p, where =
Sy
p,= 100 “&“‘/
R
p., = 1.06p

Work out the number of slugs in the garden 3 days from now.
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(Total for Question 13 is 3 marks)



14 (a) Show that the equation x'=4x =1 has a solution between x = 0 and x = | .
@ +4(0) = O 5
(1) + 4(i) =5
‘mw‘w[]_ is bel—wze\ O ond 8§

r . . 1
(b) Show that the equation x* ~4x=1 can be arranged to give x = i }4—
2
L[—)(_ = | =
( xg
- dom
2
X =t X 1
(c) Starting with X, =0, use the iteration hﬁnula Koy = Z - ? twice,

to find an estimate for the solution of x* < dx =1

63
256

(Total for Question 14 is 6 marks)



IS (a) Show that the equation x° + Tx —S =10 hasa solution between x = D and x = |

(o) + He)-s = =S
(i(V+7()-s =3

O s bebwern -S md 3 50 Hhe s a sioafion

(b) Show that the equation x*+ 7v — 5 =0 canbe arranged to give x =
xtF - S
x (o F H=5
. . 5

x=F

L

(¢} Starting with x, = 1, use the iteration formula X, = 7 three times to find

an estimate lor the solutionof v + 7x— S =0

g -
ST

T AT - O 638532761

Xy . 9 _ 6 TF04l g 00|
3 AT - O 6104GY

(d) By substituting your answer to part (¢} into  x' = Tv — 5.

comment on the accuracy of your estimate for the solutionto 1 = Tr — 5 = )

(é-e«?c))gff?(b-tﬁd) -S = « 0-00923F

W\Al(:‘r\ 13 VQ.'7’ CLaS& o 221(9/, So il" IS a~ clcum‘-"é

ashrabe

Paper 3H {Total for Question 15is 9 marks)



16 At the start of year  the population of a species is P,
At the start of the following year the population of the species is given by
P, = kP, where k is a positive constant.

The population of the species at the start of year 1 is 8 million. P
The population of the species at the start of year 2 is 6 million. P,

(a) Work out the population of the species at the start of year 3

P, - kb,
é;,:k"g

f,’;s = kP’-

73’(’6
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—
=) =

K
» - kS

2] 4
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e o~

= {
)

million

At the start of year 5 the value of £ is increased by 0.3 to a new constant value.

Louise thinks that from the start of year 5 the population of the species would increase
year on year.

(b) Is Louise correct?
You must give a reason for your answer.

O 102 1S S

(Total for Question 16 is 4 marks)



Start with X,

aEgrt §

/

.= Y10 = 2x, to find the values of x,, x, and x,

16 (a) Use the iteration formula .
=2
. |+%17120593

Xa =

X, = :?: 50‘2(2)
1§ 53318496

X = IO 2 (f’r
= | XZ‘,LZ(SC]{:{

;JiOJZ(A&O

-

.. I'&iFiz053
X,= ' gs J'X#ﬁé
- |-%i626595 7

0 uhw. a and b are integers.

the form x* + m +b=
(b) Find the value of ¢ and the value of b.
X = ?,i I0-2x

= (O~-2x
b=

The T»aluc_a. of x,, x, and x, found in part (a) are estimates of the solution of an equation of

ol T
(Total for Question 16 is 4 marks)



o ‘ 4
16 Using x  =-2- —
X

with x, =-25

7

/

(a) hind the values of XX, and x

O, g _l_'l:'__ = - 2-64
(25)
Xy = -2 - 4 - _2sFIURE
@ns)”

Xq=--2 -_4 _ _2603367F255
Pris)®

o 26k

r- —=2-513921028
v - —2:60336FLSS

ib) Explain the relationship between the values of ¥ x, and x, and the equation ¥’ + 2x* + 4 =0

/n\&)/ ang CSHMG‘"&I oF Jbicuhcn/ ér He
eckmhm X+ 22ty =0

e < ;
X =<2 ‘% 15 a fla.‘revw versin oF X+ %4 =0

{Total for Question 16 is § marks)



17 (a) Show that the equation x*+ 2x —6 = ( has a solution between x = 1 and x =2

0 +20)-6 =-3
(2) +2(2)-6 = 6

O is Ee}ww\--g ad 6 S Her IS & Jcic,;hem

6

(b) Show that the equation x* +2x — 6 = 0 can be rearranged to give x = — 3
X+

QL(.:IL-f ‘2.) =6

Co - é
R
:l -(-L

(c) Starting with =145

use the iteration formula x

= twice to find an estimate
? x*+2

i
for the solution of x¥* + 2x — 6 = ()

Give your answer correct to 4 decimal places.

Xy = *C—z“ - 1 4625228519195%
l45"+2

= 1-44U3E1TT
 laade

(Total for Question 17 is 6 marks)



17 A ball is thrown upwards and reaches a maximum height.
The ball then falls and bounces repeatedly.

After the nth bounce, the ball reaches a height of /r
After the next bounce. the ball reaches a height giv en by n_ - 0.55h,

After the st bounce, the ball reaches a height of 8 metres.

What height does the ball reach after the 4th bounce?
O-S5x8 = 44
O-SSx Lbp = 24
0SS x 242 = |33

)-33

June 2024 — Paper 3H (Total for Question 17 is 3 marks)



17 (a) Show that the equation x* —x*—5=0 can be written in the form x=

x5

€ =4S

Vat+35

(b} Starting with X~ 15

~ =

use the iteration formula x_, = {x2 +3 three times to find an estimate for
a solution of x*—x*—5=0

o, = %J',.yz.fg = |-6Hoq0iF

X2 - 4‘:“)&"‘52*5 _ 1. 66S3I800L

Xy 4 AsE - | 66TF63OFE

-6 69% 63088

) — Paper 2H (Total for Question 17 is 4 marks)



I8 (a) Show that the equation x* + x = 7 has a solution between | and 2

(t)q’f (i) =2
(2)+ (2) -10
7‘ iS be,‘—w\(,@/\ 2 a,\d 10 <Se H\UZ iy O Suioul'lc'f\"

(b} Show that the equation x* +x =7 can be rearranged to give x = 7 — x
3
W4 = F
2 _
x* = F-X

A = 3}’ F-oC
(¢) Starting with x, = 2,

o
use the iteration formula x = Y7 —x, three times to find an estimate for a
solutionof x*+x=7

x, = 3 JF-2 - 7099 FSU4?

W

3 F-ans = | Fh2uistor

Xy s zni?fw‘ = |3 3FFLASC6

|- 335 49506

v

aner 2L

aper 3H (Total for Question 18 is 6 marks)



I8 At time r = 0 hours a tank is full of water.

-
: : e
Water leaks from the tank. =
At the end of every hour there is 2% less water in the tank than at the start of the hour. i
The volume of water. in litres. in the tank at time ¢ hours is I
Gitven that
: @ (& &
160% -2% = 987

v, = 2000
V. =kV,

!

write down the value of k.

- 0%

November 2017 — Paper 2H (Total for Question 18 is 1 mark)



21 The number of bees in a bechive at the start of year n is P
The number of bees in the beehive at the start of the following year is given by

P = 1.05(P —250)

At the start of 2015 there were 9500 bees in the beehive.

How many bees will there be in the beehive al the start of 20187

2l6 = I~OS(‘1$’CO -250) = THZS

2007 = I«(;LS'(AMS’- 256) - 9938-625

218 = |-0F (ANS zm) = 16169 90628

0170

Specimen 1 — Paper 2H (Total for Question 21 is 3 marks)



= 3 =0 can be rearranged to give

21 (a) Show that the equation 34" — &
y=3+ ~1

X

Ry ¥,

P
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(b) Using
Xpp =3+—  withx, =3.2,
X,

find the values of v . x, and x,

= 2 IULNETTS

-

2 _ R FEESTTES

Xy = B+ ——
AnNDS

3 4 _—
B ) - :? '+ ’_—_‘ — » X e b ) é 3'\3

{c) Explain what the valucs of ¥, x, and &, represent.

[present soloibins | He equabin 3x*-C+3=0

(Total for Question 21 is 6 marks)



22 The number of rabbits on a farm at the end of month » is "
The number of rabbits at the end of the next month is given b\ # .= LR, — 50

At the end of March there are 200 rabbits on the farm.,

(a) Work out how many rabbits there will be on the farm at the end of June.

Joit - P - 12bw)-so - 1

Ext

]

N\ay > P = lol(;clo) - S0

T o P = 12 (38 -SO = 1634

ek

(b) Considering your results in part (a). suggest what will happen to the number of
rabbits on the farm after a long time.

The number ¢f rubix i\l conbinue o dlecease
bl Phee ot 2er0 rebis left

r 2019 — Paper 2H (Total for Question 22 is 4 marks)




