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StemUp Model Solution

1 The diagram shows a strip under a curve.

Work out the area of the trapezium.

6.2cm
4cm

3cm

éxsx(é.zﬁ»q):/s‘;

The Trapezium Rule (WIEC Wales)

2 The diagram shows the graph of y = 2* and the 4 trapezia used to estimate the area under the

graph between x = 0and x = 4.

Is this estimate an over-estimate or an under-estimate? Give a reason for your answer.

y
16

12

the trapezia replace the
curve by straight
chords

3 The diagram shows a strip under a curve.
Work out the area of the trapezium.

/

6.6 cm
4cm

15cm

é x1.Sx (4 +66)=74S

stemup.co.uk

5

over-estimate; the curve bends upwards so the trapezia
lie above it
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4 The diagram shows a strip under a curve.
Work out the area of the trapezium.

9.8cm
7.4cm

0.5cm

7 x05x (28 +74) =43

5 The diagram shows the graph of y = % and the 4 trapezia used to estimate the area under the
graph betweenx =1l and x = 3.
Is this estimate an over-estimate or an under-estimate? Give a reason for your answer.

y the trapezia replace the

curve by straight
chords

0 1 2 3 4

over-estimate; the curve bends upwards so the trapezia
lie above it

6 The table shows some values of x and y for a curve.

Use the trapezium rule with 4 strips of equal width to estimate the area between the curve, the
x axisand thelinesx =0 and x = 6.

X 0 15 3 4.5 6
y 8 115 16 21 20

h=1S
area = é x 1S x[8+20+ 205+ 16 +21)]

= 937§
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7 The diagram shows a strip under a curve.
Work out the area of the trapezium.

6.2cm
4cm

4cm

gxéax(qwua‘z):zo‘q

8 The diagram shows the graph of y = 3" and the 3 trapezia used to estimate the area under the
graph between x = 0and x = 3.
Is this estimate an over-estimate or an under-estimate? Give a reason for your answer.

v the trapezia replace the

o curve by straight

20 chords

16

12

8

4

0 1 2 3 4

over-estimate; the curve bends upwards so the trapezia
lie above it

9 The table shows some values of x and y for acurve.

Use the trapezium rule with 5 strips of equal width to estimate the area between the curve, the
x axisand thelinesx = 2 and x = 27.

X 2 7 12 17 22 27
y 9 11 10.5 12 9 12

éXSX[Q+12+2(H+IO.S+IZ+
9)] = 26§
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10  Thediagram shows astrip under a curve.
Work out the area of the trapezium.

8cm
6.2cm

2cm

N |~

x2x(62+38) =142

11  Thediagram shows the graph of y = 2* and the 4 trapezia used to estimate the area under the
graph betweenx =0and x = 2.
Is this estimate an over-estimate or an under-estimate? Give a reason for your answer.

y the trapezia replace the
curve by straight
chords

0 1 2 3
over-estimate; the curve bends upwards so the trapezia
lie above it

12 Thetable shows some values of x and y for a curve.
Use the trapezium rule with 3 strips of equal width to estimate the area between the curve, the
x axisand thelinesx =2 and x = 5.
Give your answer correct to 3 significant figures.

X 2 3 4 5
y 4 5

h=1
area=éXIX[¢;+S+2(S+6)J=IS.S

=155 to 3 s.f
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13 Thediagram shows two strips of equal width under a curve.
Work out the area of the two trapezia together.

— | area xSx[76+98 +2x4]

9.8cm
9¢m
7.6cm

5cm 5cm

14  Thediagram shows the graph of y = x* + 2 and the 2 trapezia used to estimate the area under
the graph between x =0 and x = 2.
Is this estimate an over-estimate or an under-estimate? Give a reason for your answer.

o the trapezia replace the
curve by straight
chords

10

o N M O ©

0 1 2 3
over-estimate; the curve bends upwards so the trapezia
lie above it

15  Thetable shows some values of x and y for a curve.
Use the trapezium rule with 6 strips of equal width to estimate the area between the curve, the
x axisand thelinesx =0 and x = 12.
Give your answer correct to 3 significant figures.

X 0 2 4 6 8 10 12
y 11 15 15 175 16.5 32 35

h=2
area=éXZX[II+35+2(IS+lS+I7.S+

16.5 + 32)] = 238
=238 to 3 s.f
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16  Thediagram shows two strips of equal width under a curve.
Work out the area of the two trapezia together.

6.6 cm

3cm

4cm 4cm

h=¢
area=éxc;x[é.6+3+2x51=3q.2

17  Thediagram showsthegraph of y = % and the 4 trapezia used to estimate the area under the

graph between x =2 and x = 4.
Is this estimate an over-estimate or an under-estimate? Give a reason for your answer.

y the trapezia replace the
curve by straight
chords

0 1 2 3 4 5

over-estimate; the curve bends upwards so the trapezia
lie above it

18 A cartravelsfor 15 seconds. The table showsits speed at different times.
(a) Use the trapezium rule with 3 strips to estimate the distance travelled in 15 seconds.

Time (s) 0 5 10 15
Speed (M/s) 0 1 5 10

(a) distance = area under the speed-time
graph
h=5

area = -~ xSx [0+ 10+ 2( +S5)] =55

1
2

(a) SS metres
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19  Thediagram shows two strips of equal width under a curve.
Work out the area of the two trapezia together.

Scm 4cm

5cm 5cm

éxSx[S+Q+2X7]=57‘S

20  Thediagram shows the graph of y = 2* and the 6 trapezia used to estimate the area under the
graph between x = 0and x = 3.
Is this estimate an over-estimate or an under-estimate? Give a reason for your answer.

Yo the trapezia replace the
curve by straight
chords

0 1 2 3 4
over-estimate; the curve bends upwards so the trapezia
lie above it

21  Hereisatableof valuesfory = x*+ 1.
() Complete the table.
(b) Use the trapezium rule with 3 strips to estimate the area under the graph of y = x* + 1
between x =1 and x = 4.
Give your answer correct to 1 decimal place.

X 1 2 3 4 (a) substitute each x into x> + |

y | 2| s | 0] 17 ) h =1
area = é x| x[2+17+2(5+10)] =245
=245
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22 A cand is 6 metreswide. Its depth is measured every 1 metres across the width, as shown in
the table.
(a) Use the trapezium rule to estimate the area of the cross section.
(b) The water flows at 1 metres per second. Work out an estimate of the volume of water
passing a point each second.

Distance from bank (m) 0 1 2 3 4 5

Depth (m) 0 | 21| 24 | 31| 15 | 22
(a) h =1
area = L x 1 x [0+ 0+2Q2] +24+3)+ 1S +
22)] =113
(b) volume per second = area x speed = 11.3 x | = 11.3 (a) 1.3 m?; (b) 1.3 m*

23 Atrainleaving astation travels for 15 seconds. The table shows its speed at different times.
(a) Use the trapezium rule with 3 strips to estimate the distance travelled in 15 seconds.
(b) The speed-time graph is a smooth curve that bends downwards. Is your estimate an
over-estimate or an under-estimate? Give areason.

Time(s) 0 5 10 15
Speed (M/s) 2 8 12 15

(a) distance = area under the speed-time graph

h=S§

area = 7 x S x [2+1S +2(8 +12)] = 142.5

(a) 192.5 metres; (b) under-estimate,
) the curve bends downwards so the
it trapezia lie below it

(b) the curve bends downwards so the trapezia lie below

24 Hereisatable of valuesfory = %

(a) Complete the table. Give the values correct to 2 decimal places.
(b) Use the trapezium rule with 4 strips to estimate the area under the graph of y = % between

x=1landx=3.
Give your answer correct to 3 significant figures.

. 1 15 2 25 3 (a) substitute each x into f
®) h=0S
y 100 | 067 | 050 | 0.490 | 0.33 area = £ x 0.5 x [I + 033 + 2(0.67 + 0.5 + 0.9)] =

1178
=112
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25  Arriveris12 metreswide. Its depth is measured every 3 metres across the width, as shown in

the table.
(a) Use the trapezium rule to estimate the area of the cross section.
(b) The water flows at 1.5 metres per second. Work out an estimate of the volume of water
passing a point each second.

Distance from bank (m) 3 6 9 12

Depth (m) 32 | 36 | 38| 0
(a) h =3

area = é x3x[0+0+2(32+36+38)] =233

(b) volume per second = area x speed = 31.8 x I.§ =

497.7

26

27

(a) 31.8 m? (b) 47.7 m?

A rocket travels for 15 seconds. The graph shows its speed during thistime.
(a) Use the trapezium rule with 3 strips to estimate the distance travelled.
(b) Isyour estimate an over-estimate or an under-estimate? Give a reason.

Speed (m/s)
24

20
16
12

8
4

0

(a) read the speeds at
each time: 8, 10, 14, 20
h=§
area=éXSX[8+20
+ 200 +19)] = 190
b) the curve bends

upwards so the trapezia
lie above it

Hereisatable of valuesfory = v

1

Time (seconds)

10

15
(b) over-estimate, the curve bends upwards so the
trapezia lie above it

(a) Complete the table. Give the values correct to 2 decimal places.

(b) Use the trapezium rule with 4 strips to estimate the area under the graph of y = % between

x=1landx=5.

Give your answer correct to 2 decimal places.

X 1

2

3

4

5

y | 100

0.50

0.33

0.2S

0.20

(a) substitute each x into f

® h=1

area = é x| x [l +02+200.S+033+025)] =168

= 168
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28 A cand is 12 metres wide. Its depth is measured every 2 metres across the width, as shown in
the table.
(a) Use the trapezium rule to estimate the area of the cross section.
(b) The water flows at 2 metres per second. Work out an estimate of the volume of water
passing a point each second.

Distance from bank (m) 0 2 4 6 8 10 12

Depth (m) 0 1 11 | 26 | 31 | 26 0
(a) h =2
area = 2 x2x[0+0+2( + 11 + 26+ 3] +26)] =
20.8
(b) volume per second = area x speed = 20.8 x 2 = 4.6 (a) 20.83 m? (b) 4.6 m?

29 A cyclist travelsfor 40 seconds. The table shows its speed at different times.
(a) Use the trapezium rule with 4 strips to estimate the distance travelled in 40 seconds.
(b) The speed-time graph is a smooth curve that bends downwards. Is your estimate an
over-estimate or an under-estimate? Give areason.

Time(s) 0 10 20 30 40
Speed (M/s) 2 11 19 26 31

(a) distance = area under the speed-time graph

h =10

area = 7 x 10 x [2 + 31 + 201 + 19 + 26)] = 725

(a) 725 metres; (b) under-estimate,
) the curve bends downwards so the
it trapezia lie below it

(b) the curve bends downwards so the trapezia lie below

30 Hereisatableof valuesfory = %

(a) Complete the table. Give the values correct to 2 decimal places.
(b) Use the trapezium rule with 4 strips to estimate the area under the graph of y = % between

x=1landx=3.
Give your answer correct to 2 decimal places.

X 1 15 2 25 3 (a) substitute each x into —J(

W h=0Ss
y 1.00 | 0.67 | 0.50 | 0.90 | 0.33 area = £ x 0.5 x [1+0.33 + 2(0.67 + 0.5 + 0.9)] = 1117

=12
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31  Arriveris15 metreswide. Its depth is measured every 3 metres across the width, as shown in
the table.
(a) Use the trapezium rule to estimate the area of the cross section.
(b) The water flows at 0.5 metres per second. Work out an estimate of the volume of water
passing a point each second.

Distance from bank (m) 0 3 6 9 12 15
Depth (m) 0 1 1.6 2.1 33 0

(a) h =3
area:éX3X[0+0+2(’+,.6+2.I+3.3)Jzzq

(b) volume per second = area x speed = 24 x 0.5 = 12
(a) 26 m*’; (b) 12 m?

32 A cyclist travels for 20 seconds. The graph shows its speed during thistime.
(a) Use the trapezium rule with 4 strips to estimate the distance travelled.
(b) Isyour estimate an over-estimate or an under-estimate? Give a reason.

Speed (m/s) (a) read the speeds at
28 each time: 0, 2, 6, 14, 24
24 h=3§
20 areazéXSX[0+2¢/

16
12
8

+202 + 6 +14)] =170
b) the curve bends
upwards so the trapezia
lie above it

0 5 10 15 20
Time (seconds) (b) over-estimate, the curve bends upwards so the

trapezia lie above it

33 Hereisatable of valuesfory = V(x? + 4).
(a) Complete the table. Give the values correct to 2 decimal places.
(b) Use the trapezium rule with 4 strips to estimate the area under the graph of y = v(x* + 4)
between x =0 and x = 2.
Give your answer correct to 3 significant figures.

X 0 0.5 1 15 2 (a) substitute each x into v(* + 4)

y | 200 | 206 | 224 | 2.50 | 233| @) h g 0.5
area = 5 X 05 x[2 +283+ 2(2.06 +

224 + 2.5)] = 4.6075
= 4.6)
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34 Arriveris10 metres wide. Its depth is measured every 2 metres across the width, as shown in
the table.
(a) Use the trapezium rule to estimate the area of the cross section.
(b) The water flows at 1 metres per second. Work out an estimate of the volume of water
passing a point each second.

Distance from bank (m) 0 2 4 6 8 10
Depth (m) 0 14 24 | 28 3.6 0

(a) h =2
area = é x2x[0+0+204+24+28+36)] =204

(b) volume per second = area x speed = 20.4 x | = 20.4
(a) 20.9 m*; (b) 20.9 m*

35  Thediagram shows the graph of y = x* + 1. The table shows some values of x and y.
(a) Draw the trapezia needed to estimate the area under the graph fromx =0to x = 3.
(b) Use the trapezium rule to estimate this area, correct to 3 significant figures.

X y y
12

0 1 10
1 2 8
2 5 6

4
3 10

2

0 :

0 1 2 3 4

W) 12.5

36 Hereisatableof valuesfory =8 — x2.
(a) Complete the table. Give the values correct to 2 decimal places.
(b) Use the trapezium rule with 8 strips to estimate the area under the graph of y = 8 — x?
between x =0 and x = 2.
Give your answer correct to 3 significant figures.

X 0 0.25 05 0.75 1 1.25 15 1.75 2
y 8.00 7.94 7.75 7.44 | 7.00 | 6.99 5.75 4.94 4.00

(a) substitute each x into 8 — x*

W) h =025

area = é x 0285 x [+ 4+ 2(7.99 + 7.7S + 7.44 + 7 + 6.94 + 5.75

+4.94)] = 13.3IS

=133 () 13.3
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37  Arriveris 18 metres wide. Its depth is measured every 3 metres across the width, as shown in
the table.
(a) Use the trapezium rule to estimate the area of the cross section.
(b) The water flows at 0.75 metres per second. Work out an estimate of the volume of water
passing a point each second.

Distance from bank (m) 0 3 6 9 12 15 18

Depth (m) 0 | 17 | 14 | 11| 19 | 27 | 0
(a) h =3
area = £ x 3x[0+0+207+ 14+ 11 +19+27)] =
26.9
(b) volume per second = area x speed = 26.9 x 0.75 = 19.3 (a) 26.49 w2 (b) 19.8 m?

38  Thediagram shows the graph of y = 4x — x2 The table shows some values of x and y.
(a) Draw the trapezia needed to estimate the area under the graph fromx =0to x = 4.
(b) Use the trapezium rule to estimate this area, correct to 1 decimal place.

y

AIN|O| X
o h~|O K

39 Thetable showsvaluesof y = x* + 1.
(a) Use the trapezium rule with 2 strips to estimate the area under the graph between x = 0 and
X=2.
(b) Use the trapezium rule with 4 strips to estimate the same area.
(c) Which of your estimates is more accurate? Give areason. Give areas correct to 3
significant figures.

X 0 05 1 15 2
y 1 | 125 | 2 | 325 | 5

W h=0s

area = L x05x[1+5+2025+2+325] =475 (a) $.00; (b) 4.75; (c) the estimate
=475 with 4 strips, because narrower strips
(c) more strips means the tops of the trapezia are closer to the curve fit the curve more closelg
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40  Thetable showsvaluesof y = x* + 1.
(a) Use the trapezium rule with 3 strips to estimate the area under the graph between x = 0 and
x=3.
(b) The exact areais 12 square units. Work out the percentage error in your estimate, correct to
1 decimal place.
(c) How could the estimate be made more accurate?

G) h=1
X 0 1 2 3 area:E’XIX[I+IO+2(2+S)]:IZ.S
y 1 2 5 10 (b) error = 12.5 - 12 = 0.500

0.500 <+ 12 x 100 = 4.2%
(c) narrower strips give trapezia closer to the curve

(a) 12.5; (b) 4.2%; (c) use

41  The diagram shows the graph of y = 8 — x2 The table shows some values of x and y.
(a) Draw the trapezia needed to estimate the area under the graph fromx =0tox = 2.
(b) Use the trapezium rule to estimate this area, correct to 2 decimal places.

X y y
10
8

8
0.5 7.75 5
1 7 4
15 575 2

2 4 0 I

0 1 2 3
X
) 13.25

42  Thetable showsvalues of y = 2*.
(a) Use the trapezium rule with 2 strips to estimate the area under the graph between x = 0 and
X =4.
(b) Use the trapezium rule with 4 strips to estimate the same area.
(c) Which of your estimates is more accurate? Give areason. Give areas correct to 3
significant figures.

x | o | 1] 2] 3| 4
y 1 2 4 8 | 16

W) h=1

area =L x1x[1+16+202+4+8)]=225 (a) 25.0; (b) 22.5; (c) the estimate
=225 with 4 strips, because narrower strips
(c) more strips means the tops of the trapezia are closer to the curve fit the curve more closelg
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The Trapezium Rule (WIEC Wales)

(a) Use the trapezium rule with 3 strips to estimate the area under the graph between x = 0 and

X=3.

(b) The exact areais 26.25 square units. Work out the percentage error in your estimate,

correct to 1 decimal place.

(c) How could the estimate be made more accurate?

X 0 1

2

3

y 2 3

10

29

G) h=1
area:E’XIX[2+29+2(3+10)]=25’.S

(b) error = 28.5 — 26.25 = 2.250
2250 + 26.25 x 100 = 8.6%
(c) narrower strips give trapezia closer to the curve

(a) 28.5; (b) 8.6%; (c) use

44 The diagram shows the graph of y = Vx. The table shows some values of x and y.
(a) Draw the trapezia needed to estimate the area under the graph fromx =0to x = 4.
(b) Use the trapezium rule to estimate this area, correct to 2 decimal places.

y
0.00

1.00
141
173
2.00

Al WIN|IFR|O|X

y

1 2 3 4 5

W) S4

45  Thetable shows some values of x and y for a curve. One of the valuesisk.
The trapezium rule with 4 strips gives an estimate of 108.75 for the area under the curve
between x =1 and x = 13.
Work out the value of k.

X 1 4

7

10

13

y 8 10

k

6.5

9.5

2
brackets = 72.5

the other values give $0.5
so 2k = 72.5 — 50.5 = 22

L x 3 x [sum] = 103.75 so the sum in the
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46  The diagram shows the graph of y = « i 1 The table shows some values of x and y.

(a) Draw the trapezia needed to estimate the area under the graph fromx =0tox = 2.
(b) Use the trapezium rule to estimate this area, correct to 1 decimal place.

y y
2
0 1.00
0.5 0.67

1 | 050 !
15 | 040

2 | 033 0 .

47  The diagram shows the graph of y = % The table shows some values of x and y.

(a) Draw the trapezia needed to estimate the area under the graph fromx =1tox = 3.
(b) Use the trapezium rule to estimate this area, correct to 3 significant figures.

X y y
2
1 1.00
15 0.67

2 | 050 !
25 | 040

3 | 033 0 .

) 112

48  Thetable shows some values of x and y for a curve. One of the valuesisk.
The trapezium rule with 5 strips gives an estimate of 87.5 for the area under the curve between

x=2and x =12.
Work out the value of k.

X 2 4 6 8 10 | 12
y 4 k 6 6 | 135 | 45

é x 2 x [sum] = 87.5 so the sum in the

brackets = 87.5
the other values give $9.5
so 2k = 87.5 — 59.5 = 2%
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49  Thediagram shows the graph of y = 2*. The table shows some values of x and y.
(a) Draw the trapezia needed to estimate the area under the graph fromx =0tox = 4.
(b) Use the trapezium rule to estimate this area, correct to 3 significant figures.

y

16

12

ol h[N|FRx

ARl WIN|IFR|O|X

50  The diagram shows the graph of y = 3*. The table shows some values of x and y.
(a) Draw the trapezia needed to estimate the area under the graph fromx =0tox = 2.
(b) Use the trapezium rule to estimate this area, correct to 1 decimal place.

X y y

10
1.00

8
0.5 1.73 5
1 3.00 4
15 520 2
2 9.00 0

0 1 2 3

X
») 7.5
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