Iteration and Bounds
GCSE Mathematics « Higher Tier ¢ Grades 89 o Non-calculator
WORKED SOLUTIONS

Name: worked exam,b/e Class: Total: 69 /69

Show all your working. Marks are given for correct method as well as the final answer.

1. A length is 7 cm to the nearest cm. Write down its lower and upper bounds. [2 marks]

half of 1 em ic 0.5

7+ 0.5
Answer: 6.5 cm and 2.5 em____
2. A mass is 24 kg to the nearest kg. Write down the error interval. [2 marks]
note the < and the <
Answer: 23.5< m< 24.5____
3. A length is 8.4 cm to 1 d.p. Write down the error interval. [2 marks]
half of 0.1 i¢ 0.05
Answer: 8.35< (< 895
4. A value is 250 to 2 significant figures. Write down the error interval. [3 marks]
2 ¢.f. means to the nearest 10
250+ 5
Answer: 295< v< 255
5. A number is 6.2 when truncated to 1 d.p. Write down the error interval. [3 marks]
truncating chops, it does not round
6.2999 truncates to 6.2
Answer: _ 6.2< n< 6.3
6. A rectangle is 12 cm by 5 cm, each to the nearest cm. Work out the upper bound of its area. [3
marks]
5 cm
12 cm
upper bounds: 12.5 and 5.5
72.5 x 5.5 = 65.725
Answer: 6575 cm?
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10.

11.

12.

Using the same rectangle, work out the lower bound of its area. [3 marks]

5 cm

12 cm

lower bounde: 11.5 and 4.5
11.5x 4.5 = 51.725
Answer: 5175 cm?

a =20 and b = 5, each to the nearest whole number. Work out the upper bound of a —b. [3 marks]

biggect a = 20.5, SMALLEST b = 4.5

cubtracting wants the cmall one
20.5 - 4.5 =16
Answer: 16

With the same a and b, work out the lower bound of a — b. [3 marks]

cmallest a = 19.5, biggest b = 5.5
19.5-55=1¢4
Answer: 19

a = 30 and b = 6, each to the nearest whole number. Work out the upper bound of %. [3 marks]

biggect top 30.5, SMALLEST bottom 5.5

dividing by less gives more

30.5+ 5.5 =5.5954...

5.595 (3dp.)

Answer:

With the same a and b, work out the lower bound of %. [3 marks]

emallest top 29.5, biggest bottom 6.5
29.5+ 6.5 = 4.53584...

Answer:

4.538 (3dp.)

A car travels 150 m (to the nearest 10 m) in 12 s (to the nearest second). Work out the upper bound

of its speed, to 2 d.p. [4 marks]

13.

distance up: 155
time DOWN: 11.5
155 =+ 11.5 = 13.478...
Answer: 13.48 m/s

Show that 3 + z — 3 = 0 has a root between 1 and 2. [3 marks]

x=1: 1+ 1-3=-1

x=2: 8+2-3=7%

—1 to +7 i¢ & Sign change

¢o the curve crosces zere between them

Answer: Sign 0/1&11«987
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14. Show that 23 — 22 — 5 = 0 has a root between 2 and 3. [3 marks]

x=2: 8- 4-5=-1
x=3: 27 - 6-5=16
cign change

Answer: Sign chaugei

15. Explain why a sign change shows a root lies between two values. [2 marks]

it goes from negative to positive
<o it passec through 0 on the way

Answer: the curve must crose zero

16. Use zp41 = /3 — x5, with g = 1 to work out z1, to 3 d.p. [2 marks]

VBT =3
=1.41421...
Answer: __ 1.974

17. Continue that iteration to work out s, to 3 d.p. [3 marks]

V3 —1.41421
= /158579 = 1.25953...
Answer: _ 1.259

18. Continue to work out z3, to 3 d.p. [3 marks]

V3 —1.25932
= 1.37735...

Answer: 1.319

19. A square has side 9 ¢m to the nearest cm.

9 cm

9 cm

(a) Write down the error interval for the side. [2 marks]

55<¢< 9.5
(b) Work out the upper and lower bounds of the area. [3 marks]

upper: 9.5% = 90.25 em?
lower: 8.5% = 22.25 em?
Answer: __ 5.5< ¢< 9.5;72.25 to 90.25 em> ___
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20. 23— 62 +2 =0 has a root near x = 0.3.
(a) Show the root lies between 0 and 1. [3 marks]

x=0:0-0+2=2
x=1: 1-6+2=-
cign change

342
(b) Use 41 = Tn T+ with zg = 0 to find z1 and z9, to 4 d.p. [4 marks]
xq = 0—%“2 = (0.3333
Xy = 0.333633+2

= 2057 - 0,3395

Answer:

cign change ; 0.3333 and 0.3395____

21. A cuboid measures 10 cm by 6 cm by 4 cm, each to the nearest cm.

i 6 cm

4 cm 1

(a) Write down the upper bound of the length. [1 mark]

10+ 0.5

UB = 10.5 em
(b) Work out the upper bound of the volume. [3 marks]

10.5 x 6.5 x 4.5
all three at their UPPER bound
= 302.125 em?

70.5 em ; 302.125 em?®

Answer:

22. d=42.6 cm and t = 5.2 s, both correct to 1 d.p. Work out the upper bound of d = ¢, to 3 s.f. [3
marks]

dUB=492.65t(8 =515

biggect answer = biggect top, smallest bottom
42.65 + 5.15 = §.281...

= 5.28

Answer: 5.22

Free to print and use at home or in class. Please do not re-host or sell. Written by Hampstead Tuition Centre from the published
exam specifications.
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