Upper and Lower Bounds
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1 To the nearest pound, Eric has £8.00
To the nearest 10p, Nicky has £1.60

(a) Work out the maximum possible total amount of money.

3 So< E <&-So
-SSE N< |65

1849 +116% = (D12 013

£

(b) Eric buys a new phone case.
The phone case costs £2.50 (to the nearest 50p).

Work out the maximum amount of money that Eric could have left after buying the phone case.

A ISP A5

;44 - 2225 = 262

. 6%

(Total for Question 1 is 6 marks)
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2 To 2 significant figures, the capacity of a can of drink is 330 ml
A multipack contains 24 cans of drink.

(a) Work out the upper bound for the capacity of the multipack of cans.

328 << A8

JW x4 = Bot0 WO

ml

(b) Work out the lower bound for the capacity of the multipack of cans.

12S X 24 = +RQO
3300

(c) Arya opens one of the cans of drink.
She drinks 72 ml (to the nearest ml) of the drink.

Work out the lower bound for the amount of drink that could be left in the can.

325 < €< 335
S €A<FLS

A1S—F2-5:=22952S

2515

(Total for Question 2 is 7 marks)
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3 A stadium contains 32000 fans (to 2 significant figures).
On average, each fan spends £3.50 (to the nearest 50p) at the stadium.

(a) Work out the upper bound for the total amount of money spent.

21S00< F < 32500
115< S< 275

32S00x £335 = LI121€3FS | (2)183S

(b) Work out the lower bound for the total amount of money spent.

21500 x $3-25S
= HOLBFS

(102 XS

(c) At half time 30% (to the nearest 10%) of the fans leave the stadium.

Work out the lower bound for the number of fans that leave the stadium.

15°44 P < 59%

2S00 x 0:2S =+8FS

T2 ZS

(Total for Question 3 is 7 marks)
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4 The dimensions of a rectangle are shown to the nearest metre.

13m

(a) Work out the upper bound for the area of the rectangle.
12:.5& L K135
58 w5

12.S%x 45 = 6035 O - FS .

(b) Work out the lower bound for the perimeter of the rectangle.

127294235+ \2 S+ 2S

gy

(Total for Question 4 is 5 marks)
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5 To 1 decimal place, the radius of a circle is 6.5 cm.

(a) Work out the lower bound for the area of the circle.

6-45S< < E6SS
X 545 = 130-69%108Y

O' q- cm?

(b) Work out the upper bound for the circumference of the circle.

IxTix 0SS = bl ISYT63F6

1L

(Total for Question 5 is 4 marks)

6 x =700 (to 1 significant figure)
y = 84 (to the nearest integer)

Work out the upper bound for 2x+y

650 x < S0
8IS< Y < BG4S

AxFS50+ %4 S =1984-S

\S 845

cm

(Total for Question 6 is 2 marks)
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7 Jacob invest £600 (to 1 significant figure) in a bank for 4 years.
The bank pays compound interest at 3.2% (to 1 decimal place).

Work out the upper and lower bound for the total amount of money that Jacob has in his account
after 4 years.

650 x [-022S = F3%-71
Ssox I-o0alst= 6272 64

Upper Bound £ ? ?}% . q—'

Lower Bound £ é ’Lz éq'

(Total for Question 7 is 4 marks)

8 The interior angle of a regular polygon is 150° (correct to 2 significant figures).

Work out the maximum and minimum number of sides of the regular polygon.
o . (2]
I4S'< ntecior <155
) , o
1S < exterior & 35

30+ 8
260 + AS

% &
10- 288 F14 294

R

Maximum ‘ (

Minimum \ \
(Total for Question 8 is 4 marks)
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9 Box A has a mass of 800 kg (to the nearest 100 kg)
Box B has a mass of 600 kg (to the nearest 100 kg)
Box C has a mass of 1500 kg (to the nearest 100 kg)
A lorry can safely carry a load of 3 tonnes. [1 tonne = 1000 kg]
The lorry driver says:
“I can be sure that I can carry all three boxes safely as 800 kg + 600 kg + 1500 kg = 2900 kg”

Is the lorry driver correct? Give reasons for your answer.

2s0< A < 850 S0 +S50 +4S0

SS0< B £ 650 = 1350 kg
\wS0S C <\5%0 RS0 + 6§00 +1SSO
= 2050k

NO — e %o*a\ VAL 58 WY 2x(£220. N0 \2,3

(Total for Question 9 is 4 marks)

10 p=3.9 (to 1 decimal place)

g = 0.33 (to 2 decimal places)
P2
Work out the lower bound for ra

Give your answer to 6 significant figures.

385¢ P <39S
0-325¢ 9, < 0- 335

3RS -
“5s b424626€66

b4 1462

(Total for Question 10 is 3 marks)
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11 The dimensions of a cuboid are shown to the nearest metre.

12m

1115 ¢ L < (28
m 'S<w< LS
m 25 < h <3S
Th id fi f the cuboid be painted.
Easho‘lliilsl()fepsaltli;taccz\i:rst2§ICI?Z (()tlo ta}f: ;(;arZsI?LTS;Zre metre). 1‘:)— S s P S lg S

Show clearly that 6 tins of paint may not be enough to paint the outside surfaces.
[22Sx2S = 31-25

126X 1S = 43-3S €2-FSX) = 16+ S
2Sx2S = %3S 23 Sx 6= |6S

€335
|63 S 7 [6S

(Total for Question 11 is 4 marks)
12 The dimensions of a triangle are shown to the nearest 0.1 m

A

10.3m
6.1 m

B 8.1m

Show clearly that angle ABC cannot be a right angle.

605 AB <615 |£ ARC = 90° Hhen
B0S< BCC RIS  AR™ + RC™ = ACE
(0-15s AC < 10:35
UB, = JoIS¥+ %1s* = 1D LIO04YH0F
(0-21.. < lO-1S <0 cannet belbrune

(Total for Question 12 is 4 marks)
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13 The dimensions of a cylinder are shown to the nearest metre.

3m
4+“—r
Y
v
ressure = force
8 m p area
v

The cylinder exerts a force of 8 x 10° Newtons (to 1 significant figure) onto a floor.

Calculate the lower bound for the pressure between the cylinder and the floor.
Give your answer to 5 significant figures.

50000 < F < RSO 000
2SS < Diameker <38
'S $& Radius < '35

P(‘e,;sw, - FS50000
LR
T X \3G*

= FIFASIUL|S)

TTA5Y

(Total for Question 13 is 5 marks)
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b
ok 425 € a & 43S
a = 430 (to 2 significant figures) :’> \S s b < 3 25
b =320 (to 2 significant figures)
¢ =0.07 (to 1 significant figure) O- 065 S C < 00 + S

By considering bounds, work out the value of & to a suitable degree of accuracy.
Give a reason for your answer.

- 5-2S
u:szj% 125 UE:/M 2

O-015 0- 065

S SIEL = 4146684
Loth 0912 ‘o ﬁ%ignif(cavd %iﬁuwz, o

(Total for Question 14 is 5 marks)
m+n

5= 43S & m 495
m_= 9.8 (to1 dec‘imal place) &.35 <n < G L\-S
n=4.4 (to 1 decimal place) S 4 OS $ h < Syl S

h =5.41 (to 2 decimal places)

By considering bounds, work out the value of y to a suitable degree of accuracy.
Give a reason for your answer.

o AS 43S AR+ 445
L.%' 6 - S-405 @: 6— S-uls

- 23643 = AWl

?}D)(\\ Q:SVQQ Yo 1. Si&V\ii’(m\,&, ES\M‘Q,Q
24

(Total for Question 15 is 5 marks)
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16 A container is in the shape of a hemisphere
The radius of the hemisphere is 26 cm (to the nearest centimetre).

26 cm

Liquid fills the hemisphere at a constant rate.
The constant rate = 550 ml (to the nearest 50 ml) per minute.

Show that it takes at least 1 hour to fill the hemisphere.

75 5< v <265
S2S5 € cate & 535

_z o
\fo\ume/(m = ZxTx 1SS

- ATUFIY 9 S0 o’

- I4YF23.9¢..
S3FS

= Q)O-Qﬂb...ﬂ/\\ﬂ&

002906 > EDwins (\ V\Ouﬂ

Tim

e
wR)

(Total for Question 16 is S marks)
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