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Experimental probability

It is possible to find the experimental probability, P(4), of 4 occurring through an experiment.

The experiment should include a number of trials to see how often event 4 happens.

Event A is that the same bird lands on Mrs Leung's bird table before 9 am each day. It does this
_ on 40 days over a period of 1 year (365 days).

a Estimate the probability that tomorrow event A4 happens.

oning
b Estimate the probability that tomorrow event 4 does not happen.
. o ef
b Pu=32-6

Note: P{4) + P4 =1

- A famous experiment in probability is Buffon's needle, in which a sewing _h_eedle is dropped
onto a sheet of paper with parallel lines drawn on it that are spaced so that the distance
between lines is the same as the length of the sewing needle. Event A4 is defined as the needle
landing across a line.

a Take 15 needles (or 15 toothpicks). Measure the length of one of them. Now draw lines
‘on a blank sheet of paper that are a distance apart that is the same length as your
needle (or mdthpmh) Note: everyone in the class should have the same size needles
or toothpicks.

b Drop the needles (or toothpicks) onto your sheet of paper and count how many cross
a line.

¢ Record how many of the class's needles (or toothpicks) crossed a line and the total number
of needles (or toothpicks) that were dropped

the entire cla -,

by the en re class, v /\79’—" m 7,(
d Wﬂrk BUt Pml h..\ L% .‘;‘: | -
Comp!i%ated probability theory predicts that :7-..._'\ 2 ,/ / —
P(d)==063661971.. /N ‘}\ég S
e Compareyourclass result with the oneabove. = ~7%' QT(_\J 3

Was it close? You could record more drops s "-;:’—L LA =

to see if the result becomes closer to the 3 . |

expected probability of event 4. -~/ -

If all possible outcomes are equally likely, you can work out how many of these outcomes shot
event . This is called calculating the theoretical probability of event 4, which is written as P(4

A fair die is rolled. Calculate the prabability of a prime number being rolled,

The prime numbers an a die are 2, 3 and 5.

Event 4 is the event of a roll giving a prime number,

P{A) = % (There are 3 desired outcomes, out of a total of 6 possible cutcomes)

_1
2

A coin with heads on both sides is tossed. If event 4 is defined as the coin landing heads si
up, calculate P(4) and P(4').
=%=1 {a certainty)

o

¥

P(d)
Py =2=0 {an impossibility)

FREaTy Copy this scale across your page.
Probability
lmp'ugsible : Cergain
0 1 1
2
Label the scale, marking approximately where you think the probability of the five events
A-E should be placed.

A A hockey captain wins the toss of a coin at the start of a match (4).

B Ablue counter picked from a bag containing one blue, one red, one white and
one green counters (B).

€ The blue counter is not picked from a bag containing one blue, one red, one white and
one green counters (),

D You will be taken away by aliens on your way home from school today (D).
E Your teacher will be wearing shoes for your next geography lesson ().

If Ais an event, it either occurs (4) or it does not accur (A47).
It is certain that nothing else can happen.
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pretation

Work out the following.

1 12+4x2 20 (12+4)x2 i u-3

4p 12-22x3 5P (B8-3x27 6P 5+(Bx2F:5
2

Th 342:(1-9x(5x2-6 gy At

9 b Insert brackets in this expression to make it correct: 4x5-3+2=10

10 b Insert brackets and symbols into this expression to make itcorrect: 7 5 3=6

Evaluate the following.

1P 4+6x(22+5+3-10 2k 2-5:-(8-3Nx2+8
3p 125+ (Tx4-23)=5 L %e%x%e%
5p 1+1055%x11-3253 6P (3xb4+22+3YxB+3Ixb-5x2+1)-5
2,1,3.9
1+4x2 . 12+27 3% % 106
Ir ocrs B ity
CR A |

9P Insert brackets in this expression to make it correct:
§-2+1x5-3=2
10 B Insert brackets and symbols in this expression to make it correct:

8 6 2 4=5

Significant figures and decimal places

If a piece of wood is to be cut 35784 mm long, then this measurement is too accurate to mark out
and cut, so 35,784 would be rounded to a suitable degree of accuracy. Numbers can be rounded
to a certain number of significant figures or decimal places.

Significant figures (s.f.)
The first sf. is the first non-zero digit in a number, reading starting from the left to the right.

Highlight the first s.f. of the following numbers.
a 27400 b 0123 ¢ 0.000583

The first s.f. is highlighted in yellow.
a 27400 b 0123 c 0.000583

When rounding to 2 sf, look at the third sf. If this is greater than or equal to 5, then round the
second figure up. If rounding to 3 s.f, look at the fourth s.f. and so on.
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Write

a 1361 b 1350 ¢ 1349 correct to 2 s.f,

a 3rdsfisé, and6=5s03 rounds up to 4= 1361 = 1400 (2 s.f)
(1361 is closer to 1400 than 1300)

b 3rdsfis5 and 525503 rounds up to 4 = 1350 = 1400 (2 s.f)
(1350 is midway between 1400 and 1300, but we round up in this case)

¢ 3rdsf is4, and 4 <5 so 3 is not rounded up = 1349 = 1300 (2 s.f)
(1349 is closer to 1300 than 1400)

Write

a 0.001361 b 0.00135 ¢ 0.001349 correct to 2 s.f.

a 3rdsfisé and6 5503 rounds up to 4= 0.001361=00014 (2sf)
{0.001 361 is closer to 0.0014 than 0.0013.)

b 3rdsfis5 and 525 so3 rounds up to 4 = 000135 = 00014 (2 =.f)
(0.001 35 is midway between 0.0014 and 0.0013, but we round up in this case)

¢ 3rdsfis 4, and 4 <5503 is not rounded up = 0.001349 = 0.0013 @2 sf)
(0.001 349 is closer to 0.0013 than 0.0014.)

Decimal places (d.p.)

Count the digits the decimal point from left to right,
Rounding up or down follows the same rules as fors.f.

Write

a 711361 b 0135 c 0.0349 correct to 2 d.p.

a 3rddp.isé and6=5s03 roundsuptod=-T71361=T714(Z2d.p)
(7.1361 is closer to 7.14 than 7.13.)

b 3rddp.is5and5=5s03s03 roundsupto 4= 0135=0.14 (2d.p)
(0.135 is midway between 0.14 and 0.13, but we round up in this case)

¢ 3rddp.is4 and 4 <5503 is not rounded up = 0.0349=0.03 (2d.p)
(0.0349 is closer to 0.03 than 0.04.)

Use your calculator instruction book to find out how to:

« convert fractions to decimals and decimal to fractions

« round to a certain number of significant figures or decimal places.
Check by using the examples in this chapter.
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m 3P Ais(l,3)and Bis (2, 6) “ 4P Ais(-4,-1)and Bis (4, 1)
m 5k Adis(-2,2)and Bis (2, 1)
6 P Find the gradient of the graph. 7P»  Find the gradient of the graph.
Yy Iy
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8P Draw a graph through the point (0, 0) with gradient 4.

9p Aladderreaches 12 m up a vertical wall and has a gradient of 4. How far is the bottom of
the ladder from the wall?

10 B After take-off, an aeroplane climbs in a straight line with a gradient of %
When it has reached a height of 2000 m, how far has the aeroplane travelled horizontally?

cise 18% 1P Find the gradient of the straight line joining A(-4, -1) to B{4, 2).
2 P Find the gradient of the straight line joining A(-3, 2) to B(4, -4).

3P Find the gradient of the graph. _— 2)‘_ —
HINT Choose two points to work | | |
with that have integer (whole number) | T | ‘
coordinates, _ | =
_' H 0 2 3 ){" x
A |
| ||

4 P Find the gradient of the graph.

Reasoning
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Graphs 1

The line joining A(1, 4) to B(5, p) has a gradient of 0.5. Find the value of p.

A line segment joins points 4(-8,0) and B (0, 0). A line with a gradient of 0.75 is drawn f
point 4 to point C. Complete the coordinates of point € (0, __) where the gradient
crosses the y-axis.

HINT Write the decimal gradient as a fraction,

A crane is lifting a boat suspended by
ropes AB and AD.

The point C is vertically below 4, and BC
measures 5m,

a The gradient of ABis 0.8. How high is

Aabove C7 B \
b The gradient of 4D is -1.25. What is the /
length of the boat?

Do the points (1, 2), (51, 27) and (91, 48} lie on a straight line? Give reasons for your an
Find an algebraic expression for the gradient of the straight line joining A(p, g) to B(,
The line joining (3, ) to (7, —-4p) is parallel to the line joining (-1, -3) to (3, 7). Find p.

The gradient of the line joining (4, g) to (6, 5) is twice the gradient of the line joining
(0,0) to (4,¢). Find g.

One of the world's tallest roller coasters is in Blackpool,
England. The maximum drop is 65 m over a horizontal
distance of 65 m in two sections. The first section has

gradient=13

a gradient of 3 and the second section has a gradient A

i =1
of % How high is the point .4 above the ground? gradient = ¢

Find the gradient of 4B as the point B moves closer and closer to the point C.

Put your results in a table. What do you notice?

B(11,2)

]
€11, 1)

AL, 1)
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m The diagram shows the sector of a circle ABCD with centre O, D
Angle AOE = 30° A
OAis three times AD.
The perimeter of the shaded areais 18cm, ’3;\) "R
Find the shaded area in cm®,

0

m The paper label shown in the diagram is made from a rectangular sheet of paper

measuring 8cm by 12 cm. The corners are rounded by quarter-circle cuts of radius 2cm.

An equilateral triangle of side 4cm is cut from the middle of one 12 cm side.
12

Calculate
a the percentage increase in perimeter from the original rectangle

b the percentage decrease in area from the original rectangle.

A, B, Cand Dare points on a circle.

ABCD is a square of side 7cm.
A

G

The area of the shaded region as a percentage of the whole circle area is m{z - 2)%.

100
Show that m = —

m

[4]

[2]
(]

[5]

[Total 25 marks]

Chapter summary: Shape and Space 1

The angle sum of a triangle is 180

The exterior angle of a triangle equals the sum of the
opposite angles.

When doing problems, mark any angles you work out on
a neat sketch of the diagram.

An isosceles triangle can be divided into two equal
right-angled triangles.

[11] [ |

The sum of the exterior angles of a triangle is 360°

a+b+c=360°

Quadrilaterals

The sum of the interior angles of a quadrilateral is -

The sum of the exterior angles of a quadrilateral is !
a+b+c+d=360°

=3
Side a is always the hypotenuse.

The converse is also true.
Ifin a triangle «* = # + & then the
triangle is right-angled.



