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Topics:

e Removing Brackets
e Factorising
e Completing the Square
e Percentages
e Straight Line
e Volume & Surface Area
e Right-Angled Trig
e Angles in Circles
e Pythagoras
e Arcs & Sectors
e Similarity
e Statistics




Q Questions

1 Expand the brackets of the following expressions, simplifying where appropriate.

*

NC (a) 1‘(41' - 3!) 1
™) 2e(5a+3c) 1
(C) ([J + ZX[) + 6) 2
(d)  (h+4Xn-8) 2

2 Expand and simplify the expression

* 3x-1)x+4

NC ( X ) 2

3 Expand and simplify the expression

* 2y +1)

Ne {2y +1) )

4 Expand and simplify the expression

* x{x—1

NC ( )1 3

5 Expand and simplify the expression

* 2x+3f -3{x* -6

. (e 37 -3 —s) 3

6 Opposite is a rectangle with height 2x -3

L 4 metres and breadth 3x+1 metres. 7

NC | Find an expression for the area of this 2553 metres
rectangle. Expand and simplify this
expression. 3x+1 metres 3

7 A car is moving speed of 5x -1 kilometres per hour for x -7 hours. Find an expression

* for the distance the car travels, Expand and simplify this expression.

NC k)

8 Expand and simplify

> x+2x? +5x+ 4

NC ( )( ) 3

9 Expand and simplify

> 2¢-3)5x" —x-4

> | @e-3rt-x-4) .

JGHS - N5 EF1.2 Revision

10 | Extra Challengei-

NC
Find an expanded expression for the difference between this cuboid and cube, given the
cuboid is larger.
H 1
f 4x -3 centimetres
2x+3 centimetres '
5x -1 centimetres P R
i r
3x -2 centimetres
11 | Factorise the following |
*
NC
a 4, 1
b}  124f —184f? 1
|
< m*-16 1!
(d)  49-36g ;
I ) w'9w+14 2 |
f  g=24-15 2]
@) 104 +24 2
12 | (@) Factorise a? — :
* 1
# ) Hence or otherwise, evaluate 9.7 —0. 3
NC 2
13 /(@) Factorise p*+2pg+q?
L g 1
:C B)  Hence or otherwise, evaluate 947 +2 x 94 x § + &2 5
14 | Fully factorise ) E
> 2m* -18
NC 7|
15 | Fully factorise
o 5x? —20)*
NC Y .
16 | Fully factorise |
® 2% ~6x-20
NC 3]

JGHS - N5 EF1.2 Revisian
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Fully factorise

(a}  2x*-5x-3

NC
b) 3 -Tx+2
()  4,*-5x-6
? Express the following in the form (x + a)'+6
NC [{@) x4 8x+10
b} ¥ 12x-3
(€} x*—d4x-1
19 Given that
N’C x*—10x+18 ={x+af +b
Find the values of @ and b
? Express x* —3x+5in the form (x+ p)i+g
NC
:1C Extra Challenge: Express 2x* —~12x+3 in the form 2(x+a)’ + b, stating the values of
agand b.
:i Extra Challenge: Express 3x* —4x—2 in the form 3»(.7c+.51)2 +b.

[END OF REVISION QUESTIONS]

[Go to next page for the Marking Scheme]

JGHS - NS EF1.2 Revision

Where suitable, you should always follow through an error as you may still gain partial credit. If you are
unsure how to do this ask your teacher.

1 (g} [« expand 4 -3n
L J
ne | «  expand ' 10ac+6c"
{c) | **  Expand brackets ol P +2p+bp+12
ot collect terms ¢ plaBp+12
(d) | »*  Expand brackets ¢ i 4h-8h-32
o collect terms o B _4p-32
Notes:
1. To gain »* and %, a squared term must appear in the expression
2 o' Expand brackets o 34 12x—x-4
:C o2 collect terms o 32 11x -4
Notes:
1. To gain #%, a squared term must appear in the expression
3 «\  Expand brackets C 2y+ 2+ N)=4y  +2p+2p 41
*
NC ot collect terms ol 4yt +4y+1
Notes:
1. To gain +2, a squared term must appear in the expression
4 o' Expand brackets -1 -1)= x(xz —x—x+4 1)
‘ 1
NC o collect terms . x(xl —Ix 1)
¢ Final expansion ¢ P2 4x
Notes:
1. To gain ¢’, a cubed term must appear in the expression
5 +'  Expand first bracket o (2x+3)2x+3)=4x" +6x+6x+9
NC ot Expand second bracket @ _3:2.:18
»'  Collect like terms ¢ 2125227
Notes:
1. For final answer x* +12x -9 award 2/3
6 o' State expression of the area ¢ @3 x+1Xz x— 3)
* .
NC +  Expand expression o eyl i2x—9x—3
»*  Collect like terms 2 ext—T7x-3
Notes:
1. This question uses the formula for the area of a rectangle 4=/b.

JGHS - N5 EF1.2 Revision



7 »'  State expression for the distance o! (5,\-_1X_\~_7)
ITC +*  Expand expression LA PV L
1 Collect like terms o 5y _By47
Motes:
1. This question uses the formula for distance D = ST
8 +'  Expand with at least three terms * Eg x+5x +4x...
;C *2  Expand rest of the terms ol 20 4+10x+8
= Collect like terms ® 47y 414548
Hotes:
1. For #', any three of the six correct terms will gain this mark
2. For ¢}, The expression must contain a cubic term.
] +'  Expand with at least three terms ' Eg10x’—2x?-8x...
I:I.‘. »*  Expand rest of the terms 2155 =3x 412
»  Collect like terms 10X 17 11412
Notes:
1. For ', any three of the six correct terms will gain this mark
2. For+%, The expression must contain a cubic term,
10 Extra Challenge
NC ] V= (G = T2 # 3)dx - 3)= (3x - 2) =13 + T6x? 472 +17
11 (@ |« Factorise Y cerd)
hTC b} |*?  Factorise * 6af(2-37)
{c} |«  Factorise * (m-afm+4)
(d) [+ Factorise * (7-6g)7+6g)
(e) | ¥  One factor correct * (w+7) or (w+2) or (w...7)w...2)
¢ Fully factorised (w7 we2)
{f) |+  One factor correct “ {g+3)or(g-5) or (g...3)g...5)
»*  Fully factorised < (g+3)Yg-5)
(¢} [+  One factor correct * {d-6)or(d-4)or (d..6)d...4)
«®  Fully factorised ** (d-6)d-4)
Notes:
1.

JGHS - NS EF1.2 Revision

12 (@ [« Factorise * (a+bfa—-b)
L 4
g |(B) [#  substitute {9-7+0.3)9.7-0.3)
NC o Evaluate (without a calculator) ol (10X9 . 4) =94
Notes:
1. Other methods are valid but we encourage the link between {a} and {b} as it is the most
efficient method.
13 [{a) |«  Factorise " Ap+gdp+q)
#’ {b) [+  Substitute o (94+6)94+6)
NC #  Evaluate (without a calculatar} < (100¥100)=10000
Notes:;
1. Other methods are valid but we encourage the link between {a) and (b) as it is the most
efficient method,
14 ' Common factor »! Z(mz -9)
>
NC o1 Fully factorise < 2m+3)m-3)
Notes:
1.
15 +'  Common factor * 50t -4 yz)
»>
NC o' Fully factorise * S(x+2yXx-2y)
Notes:
1.
16 +'  Common factor o! Z(x" -3x -10)
>
NC +  First linear factor *  (x+2) or (x=5)er (x...5%x...2)
*  Fully factorised ® 2x-5)x+2)
Notes:
1.
17 |(@) |+  One factor < (@c+i) or (x=3) or (2x...1)x...3)
¥
NC st Fully factorised * (2r+1)x-3)
(b} |+  One factor * @x—Yor (x—2) or (3x...1x...2)
**  Fully factorised * Bx-1)x-2)
fc} |+*  One factor *  {4x+3)or (x~2) or (4x...3)x...2)
*¢  Fully factorised “ (4x+3)x-2)
Notes:
1.

JGHS - NS EF1.2 Revision



18 |[(a} |+  Start process o {x+4).
L 4
NC »2  Complete the square o (x+4) -6
(b} | «*  Start process o {x +6)2
**  Complete the square ot (xr+ 6)1 -39
{c) |+  Start process o (x- 2)2
¢  Complete the square b (x-Z)l -5
Notes:
1.
19 ol Start process o! (x—5)2
*
NC +  Complete square * (x-5P-7
+  Statevaluesof ¢ and b @ g=-5,b=-7
Notes:
1.
20 3y
* o' Start process o (.\- +—J
NC 2
o2 Start to find ¢ o Eg g_%
3V 11
1 Express answer o (x + —J +—
2 4
Notes:
1.
21 Extra Chailenge:
NC
2x} —12x+3=2(x-3 -15. a=-3, =15
22 2
NC | Extra Challenge: 3x* —4x-2= 3[.\'-— %J —-%

[END OF MARKING SCHEME]

JGHS - NS EF1.2 Revision



Completing the Square * Completing the Square
Corbett Video 10 on www.corbettmaths.com Corbett Video 10 on www.corbettmaths.com

mgoiths mCciths

Apply

Question 1:  Write (x +3)% - 4 inthe form x* + bx + ¢

Examples

Workout Question 2:  Write (x - 2)2 = 9 in the form x* + bx + ¢

Click here Scan here

Question 3:  Write (x — 7)2 + 11 in the form x% + bx + ¢
Question 1: Write the following expressions in the form (x+a)’+b

(a) x®+8x+1 (b) x®+10x+3 fc) x2+2x-1 Question 4:  Use completing the square to find the minimum point for each graph below
(d) x*-6x-10 (e) x*~4x- 13 {f) x2-12x+3 () y=x*+10x+12 (b) y=x*+ax+1 (@ y=x*+6x+8

(g) X%+ 14x+ 3 (h) x2-2x-15 @) K+ dx-11 (d) y=x*-2x+3 (€] y=x*-6x-3 U

() x*+x-8 (k) X +3x+1 M) x*-7x-2 (g} y=x"+9x+1 (b} y=x*-6x-~2 (i} y=x*+22¢+ 100

(m)} x®*-9x-1 (n) x2+11x+3 (o} x*-100x- 25

Question 5: By using completing the square to solve ax? + bx + ¢ =0, prove the quadratic
formula,

Question 6 Can you spot any mistakes?
Solve x2 +10x+2=0
(xrsY-1ra:o
(x+5) - 10

| (xt5)" - 12
7“-5 = Lﬁi
= -5 ‘-rl_'L
Click here Scan here
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Workout

Question 1

(@) (x+4)2-15

(d) (x-3)2-19

{g) (x+ 7)2-46

(i) (x+0.5)2-8.25

(c) 4 =1/3 (3 +A4/6) or

(d) x,£1/5
y/x; or X =/-1/2

(F) %= 1/4 (74 V41)

{m) (x-4,5)2~-21.25

(b) (x +5)2-22

(e} (x~2)2-17

(hy {(x-1)2-16
(k) (x + 1.5)2 - 1.25
(n) (x+ 5.5)2-27.25

= 1/3 (3 - vB)

or ¥ = 1/4(7 = V41)

(€) (x+1)2-2
(f) (x-6)2-33
(i) (x+2)2-15

(1) (x-3.5)2 - 14.25
(0) (x - 50)% - 2525

Apply
Question 1:  x2 + 6x + 5
Question 2: x2 -4x -5

Question 3: x2 - 14x + 60

Question 4

(a) (-5,-13) ‘ (b) (-2, -3) () (-3,-1) (d) {1, 2)
(e) (3,-12) (f) (0.5, -4.25) (g) {-4.5, -19.25)

{h) (3, -11) (i) (-11, -21)

Question 5: https://www.youtube,com/watch?v=A-JRFcexB78

Question 6:

Mistake 1 - it should be -25, not -10
Mistake 2 - if they added 2 to -10, it should be -8, not -12. It shouid be -25 -+ 2 = 23
Mistake 3 - they forgot the +/- in front of the v12, but it should be V23 anyway.

The correct answers should be: x = -5 + V23 or x = -5 - V23



* Compound Interest * Compound Interest
Corbetl i Corbett Video 236 on www.corbettmaths.com

mdtihs mQiths

Examples Question?:  The number of people living on a remote island decreases by 9% every 10 years.
@/ In 1950 there were 18000 living on the island.

Calculate how many less people will be living on the island in 2020,

. Question 10: A car was bought for £20,000.
Workout Click here Scan here ' Its value depreciates by 31% each year for the first four years,
What is its values at the end of the four years?

H

Question 1:  Paul leaves £4000 in the bank for two years. Question 11: A tree is 80cm when planted, %

It earns compound interest of 5% per year. i i
. Each year the height of the tree increases by 22%.
%’- Calculate the total amount Paul has in the bank at the end of the two years, %’ After);ww many cggmp]ete years will the hei);ht of tree be at least 3m?

Question 2:  The population of birds on an island is estimated to increase by 10% every year,
%- The population of birds on the island is 200040,
Calculate an estimate for the population of birds in three years time.

Question 12: The number of polar bears in a region is decreasing by 5% per year.
There are 3000 polar bears in the region in 2017.
% What year will be the first year with less than 1000 polar bears in the
region?

Question 3:  The value of a car decreases by 5% each year.
a Sophie bought a car two years ago for £10000

Work out the value now. Question 13: Michael has started working for a company on a salary of £15000.

Each year he will be given a 6% pay rise.
How many years will it take for Michael's salary to exceed £300007

Y

(Question4: Sam invests £1800 in the bank for four years, .‘%Eb
E/ It earns compound interest of 4% each year. ] Question 14: The value of a car decreases by 7.2% each year. {gﬂ%;
Calculate the total amount Sam has in the bank at the end of four years. When bought the car cost £6200,

=N

How many years will it take the car to have a value less than £1000?

Question 5: A full water tank holds 500 Jitres.

%/ The tank begins to leak water and iz losing 14% of its contents every hour, | Question 15: A full water tank has sprung a leak,
Find how much water is left in the tank after 8 hours. | 4% of the water is lost every minute.

What percentage of water is left in the tank after twenty minutes?

A

Question 6: The height of a tree increases by 60% each year.

%/ When planFed the tree was 40cm tal_l. Question 16: A fish tank, that is full of water, has sprung a leak,
How tail will the tree be in 5 years time. = 12% of the water is lost every hour.
What percentage of the water is lost after three hours?

Question 7:  Carrie invests £800 for 4 years at 3% interest per year,

%/ How much interest does she earn?
- Apply

Question 8: A house was bought for £100,000

E/ Its value appreciates by 7.5% each year for the first three years. m

What was its value at the end of the three years? Question 1:  Florence invests £200 for two years at 5% compound interest, pajd yearly.

% Liam says that the interest that Florence will receive will be £20.
Is Liam right?

& CORBETTMATHS 217 & CORBETTMATHS 2017




* Compound Interest

Corbett Video 236 on www.corbettmaths.com
moiths

Question 2: The value of a motorcycle was £14000 on 15t April 2014,
o Every three months the value of the motorcycle decreases by 2% of its value at
the start of that three months.
What was the value of the motorcycle on 1st April 20167

Question 3: When a ball is dropped, it bounces and then rises.
= The bail rises to 90% of the height from which it is dropped.
The ball is dropped from a height of 4m.

1
.
.

{(a) Calculate the height of the rise after the first bounce.
(b} Calculate the height of the rise after the second bounce.

The ball carries on bouncing, each time rising to 90% of the last rise.
(¢} For how many bounces does it rise to height greater than 1m?

Question 4:  The population of a country is increasing by 5% a year.
%/ How many years will it take the population of the country to double?

(Juestion 5:  Raheem and Ben invest money in 2010,

i Raheem invests £1000 at Banks'R'us, who pay 3% interest per year.
Ben invests £1400 at Bank World, who pay 1% interest per year

In which year will Raheem's investment be worth more than Ben's?

(uestion 6: The population of a country increases by x% each year.
In 2014 the population of the country was 24,000,000,
Three years later, the population was 26,996,736.

Find x.

Question 7:  Charlotte invests £5000.

B2 The bank pays 10% interest for the first year and then y% every year after that.
After three years, Charlotte has £5610.55

Calculate y.
Answers

& CORBETTMATHS 2017
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Workout

Question 1:
Question 2:
Question 3:
Question 4:
Question 5:
Question 6:
Question 7:
Question 8:

Question 9:

Question 10:
Question 11:
Question 12:
Question 13:
Question 14:
Question 15:
Question 16:

Apply

Question 1:
Question 2:
Question 3:
Question 4:
Question 5:
Question 6:

Question 7:

£4410

26620

£9025

£2105.74 or £2105.75
149.609 litres

4194 cm or 4,194 m
£100.40 or £100.41
£124229.69
8698
£4533.42

7 years

2039

12 years

25 years

44.2%

31.85%

No, she will receive £20.50
£11910.68

{a) 3.6m (b} 3.24m (c}
15 years

2028

4%

1%

14 bounces
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motths

Examples

Workout

Question 1:

B

Question 2:

i

Question 3:

Question 4:

&

Question 5:

g

Question 6;

i1

Question 7:

Question 8:

&

Question 9:

B

Reverse Percentages
Video 240 on www.corbettmaths.com

Scan here

20% of all the children in a class are left handed.
4 children are left handed.
How many children are there in the class altogether?

30% of the members of a tennis club are pensioners.
36 members are pensioners.

(a) How many members are there in total?
{b) How many members are not pensioners?

A group of people sit their driving theory test and 24 people passed.
80% of the people passed the driving theory test.
How many people sat the test altogether?

An energy bar contains 2.1g of protein.
6% of the bar is protein.
What is the total mass of the bar?

Swansea is a city in Wales.

The population of Swansea is 240,000

This population is 7.5% of the total population of Wales.
What is the total population of Wales?

Heather invested money into a savers bank account.

Each year the money in the account earns 10% interest.

After one year, the total amount of money in the account was £2200
How much did Heather invest?

A chair is on sale at a price of £20.80
This is a 20% reduction of the normal price.
What was the price of the chair before the reduction?

The population of an island has decreased by 40% over 50 years.
The population in 2018 was 360
What was the population in 19687

Sinead buys a watch.
20% VAT is added to the price of the watch.
Sinead then has to pay a total of £60
What is the price of the watch with no VAT added?
& CORBETTMATHS 2018
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Question 10:

Question 11:

&

Question 12:

s

Question 13:

=

Question 14:

Ct

Question 15:

®

Question 16:

|

Reverse Percentages
Video 240 on www.corbettmaths.com

Lucy has 68 books.
This number of books is 70% more than the number of books she had last year,

How many books did Lucy have last year?

Henry invested money inte a bank account.

Each year the money in the account earns 3% interest.

After one year, the total amount of money in the account was £169.95
How much did Henry invest?

In a sale, the price of lawnmowers are decreased by 16%
Jude buys a lawnmower in the sale for £369.60
How much was the lawnmower before the sale?

Evie is given a 22% pay rise,
Her new salary is £21960
What was Evie's salary before the pay rise?

A limited edition bag of sugar contains 35% more than a standard bag.
The limited edition bag contains 702g of sugar.
How much sugar is in the standard bag?

An oil tank has sprung a leak and loses 77.5% of its contents.
There is now 333 litres of oil in the oil tank.
How much oil was in the oil tank before the leak?

Miss Jenkins buys a car costing £11895
This cost includes VAT at a rate of 20%
How much is the VAT?

Apply

Question 1:

i

1n a sale, a shop reduces all its prices by 10%.
On the last day of the sale, the shop reduces the sale prices by 20%

On the last day of the sale, a mobile phone costs £432

How much was the mobile phone before the sale?

& CORBETTMATHS 2018
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Question 2:

&

Question 3:

B

Question 4:

&

Question 5:

g

Question 6:

&

Question 7:

g

Answers

Reverse Percentages

Video 240 on www.corbettmaths.com

In 2008, Evan bought a car.

In 2010, Evan sold the car to Grace.
Evan made a loss of 25%

in 2018, Grace sold the car for £15225
Grace made a profit of 45%

Work out how much Evan bought the car for in 2008.

There are 1500 people at an ice hockey match,

The announcer says that this is exactly 30% more people than the previous
match.

Explain why the announcer is wrong.

Gerard and Martin were both given a pay rise.

Gerard was given a 25%: pay rise and Martin a 5% pay rise.
The ratio of Gerard's salary to Martin's salary is now 12:7
Martin is now paid £21000

Work out Gerard’s pay before the pay rise.

Michael bought a hat and a coat.

The hat cost £10

He sold both items for a total of £90

Michael made 200% profit on the hat and 80% profit on the total cost.
Work out the percentage profit on the cost of the coat.

Leonie bought a hat and a coat.

The hat cost £6

She sold both items for a total of £45

Leonie made 300% profit on the hat and 125% profit on the total cost,
Work out her percentage profit on the cost of the coat.

Trevor is a car salesman.

He bought a car for £5000

Currently he is holding a sale with 35% off the price of all cars.

Trevor wants to sell the car so that he makes a 10% profit on the price he paid.
How much should Trevor advertise the car for?

Click here
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Workout
Question 1:
20

Question 2:
(a) 120
{b) 84

Question 3:
30

Question 4:
35g

Question 5:
320, 0000

Question 6:
£2000

Question 7:
£26

Question 8;
600

Question 9:
£50

Question 10:

40

Question 11:

£165

Question 12:

£440

Question 13:

£18,000

Question 14:

520g

Question 15:

1480%itres

Reverse Percentages

Question 16:
£1982.50

Apply
Question 1:
£600

Question 2:
£14000

Question 3: s
That would mean at the previous match there were 1153.846... people, which is

not possible.

Question 4:
£28,800

Question 5:
50%

Question 6:
50%

Question 7:
£8461.54



Using Percentages

Bacteria in a test tube increase at the rate of 0.9% per hour.
At 12 noon there are 4500 bacteria.

AL 3 pm, how many bacteria will be prescnt?

Give your answer to 3 significant figures,

In January 2001, jt was estimated that the number of flamingos in a colony was 7000,

The number of tlamingos is decreasing at the rate of 14% per year.,
How many flamingos are expected to be in this colony in January 2005 ?
Give your answer to the nearest 10.

In 1999, & house was valued at £76,000 and the contents were valyed at £45,000.
The value of the house appreciates by 7% each year.

The value of the contents depreciates by 9% cach year.

What will be the total value of the house and contents in 2002 ?

A factory was put on the market in January 2001,

The site was in an excellent location so the value of the building has appreciated
since then by 5.3% per year.

Unfortunately the plant & machinery were poorly maintained and have
depreciated by 8-5% per yeat,

The value of the building was £435 000 and the value of the plant & machinery
was £156 000 in January 2001,

What would be the expected value of the complete factory in January 2003 ?

How much would the Strachans pay WATSON’S SALE
for a new iron, priced £16.50 at Watsons 7 66; % off everything

in 1995, the price of 1 litre of a certain kind of petrol was 54,9 pence
By 1996, the price of | litre of the same kind of petrol had risen to 56.3 pence,

The percentage increase for each of the next four years is expected to be the same
as the percentage increase between 1995 and 1996,

What is the price of 1 litre of petrol expected (o be in the year 20007

Reversing the change

-
[

A computer is sold for £695. This price includes VAT at 17.5%
Calculate the price of the computer without VAT,

During the Christmas Saies a shopkeeper sold 60% of his “Santa Claus Dolls”
He then found he was left with 50 dol]s.
How many dolls had he in stock to begin with ?

Kerry bought a new car in 1996, When she sold it four years later, she found that it
had reduced in value by 60% and she received only £4640.
How much had Kerry paid for the car in 1996 7

James bought a car last year. It has lost 12% % of its value since then
It is now valued at £14 875.
How much did James pay for his car,



Solutions 1

Decimals, Fractions, Percentage & Standard Form,

Decimals

1. 8.1-4385 = 3125
2. 43-224 = 206
3. 57+156=213
4. 31.4-9.03=2237

6.

Percentage Increase = ;4—"9 x 100 =2.55%

Price in 2000 = 56.3 x 1.0255" = 62.3 p per litre

Fractions

3 I8 _ g A3 =13
5. 6+3—0+—3{—’—6+%—73"

] 10 4 3
[ 3+——ﬁ—3—ﬁ—2ﬁ

377 ETRETY A v T
10 3x(u+2J=3x(22 )
s 4/ 7\
JEL B w13
7 T T W R

Reversing the change

7.

Ex-VAT Price x 1,175 = £695
Ex-VAT Price =£695 + 1.175 = £ 591.49

Stock x 0.4 = 50 {60% sold = 40% left)
Stock =50+04=125

Original Price = 0.4 = £ 4640
Original Price = £ 4640 = 0.4 = £ 11 600

Original Price = 0.875 = £ 14 875
Original Price = £ 14 875 = 0.875 = £ 17 000

Various

i 23+36x3-23+£x—3r= 23427 =50
4 1 ,(

]
th
[
Lh
w

12, 10% is £85 x3
1% =£850 x2 = £ 17
2% is £272

13. %uf 544 is 68, so% is 68x3 = 204

Using Percentages
4500 % 1.009" = 4622.59678... 4620 (3 sf)
2. T000 x 0.86' = 3829.0571... 3830 (nst 10)

3. House: £70000x 1.07° = £85753.01
Contents: £45 000 = 0,917 =£ 33 910.70
Total value: = £119 663.71

4. Factory: £435000 = 1.053° = £482331902
Plant & Mcy: £ 156 000 x 0.915° = £ 130 607.10

Tatal value: = £612 939,02
5 66°h% ="
They pay '/y of £16.50 = £5.50

Standard Form

I
2

3.

8 x4.80x10"= 3.8410°
7.1 %107 =300 = 2.4 x 10°

Time = Distance + Speed
Time=23x10'+30x 10°
Time = 766.67 sec = |3 minutes.

Distance = circumference = 2nr

Distance =2 x 0.6 x 10’

Speed = Distance + Time

Time = 88 x 24 =2112 hours

Speed =2nx 0.6 x 107 = 2112

Speed = 17 849.95... = 18 000 kph (2 sf)

1.8 % 107 x 9.1 x 107 = 1.6398 x 107
= 1.6x 10" kg (25D

5% 10° x9.46x 10" km
=473x 10" km

1 year (not leap year) = 365 x 24 x 60 x 60
= 31536000 seconds
Profit=£ 3.2 x 10" = 31536000 =£101.47133....
=£ 101 per second.

No. of days = 26 (1) + 31()) + 31{A) + 20 (8)
=108

2.925 x 10" = 108 = 270 833.333
=270 833 visitors per day

¢ 22%10° % 100
= 0.0002713...... %
=271 % 107 % (3 sf)

5.97 = 10™

So. “/ off means you pay '/




Equation of a Line

Coabtelt Videos 191, 194, 195 on www.corbettmaths.com
moiths

[Examples ) D

( Workout

Click here Scan here

Question 1: Write down the gradient of each of these lines.

(@) y=3x+1 (b) y=2x-5 (c)y=7x+4 (d) y=10x+5
(e) y=x-2 () y=6x (8) y=-4x+3 (h) y=-3x-7
M y=ge+3 () y=-2a-9

Question 2: Write down where each of these lines cross the y-axis (y-intercept)

(@) y=2x+3 (b) y=7x+1 {(c) y=3x-2 (d} y=x-5
(e) y=2x (f) y=-4x+6 (8) y=-5x-3 (h) y=-3x
Wy=3s+2 () y=-2.-1

Question 3: Write down the equation of the lines below

(a) gradient of 3 and y-intercept of 6 (b) gradient of 2 and y-intercept of ~1

(c) gradient of -4 and y-intercept of 3 (d) gradient of 8 and y-intercept of 4

(e} gradientof 1 and passing though (0, 4) (f) passing through (0, -2} with gradient 4
(g) gradient of -5 and passing through the origin.

Question 4:

(a) Does the point (2, 5} lie on theliney=3x-17
(b) Does the point {4, 1) lieon theliney=3x+1?
(c) Does the point (3, 1) lie on the liney=x-3?

(d) Does the point (5, 7) lie on the liney = -3x + 22 ?
(e) Does the point (-4, -8) lie on the line y = -2x ?
(f} Does the point (-1, 8) lie on the liney =2x + 11 ?

(g) Does the point (12, 60} lie on the liney = 7x - 18 ?
© CORBETTMATHS 2019



o

Corbett
mOtths

Equation of a Line
Videos 191, 194, 195 on www.corbettmaths.com

Question 5:
(a)

G

(d)

71(’1:3-:5615:
3

-2 ey 2 3 4 5 8 7 8 ox

(e

-k

N e e | S B VWEE BB

Find the equation of each line

(b)

[ R I

/

NS S ] I

_
L

_Nwhma/"':

2 3 4 5 8 7 8 x

—
=
—

._.
1
w 2D
5
[
=
s
@,
/
o
=

1
2
i)
4
s
r,

i

12

|

3

6

4

?

(<)

ra
3
N
b
s
4
}
2
1
10 1 2 3 5 & 5
1
]
¥
[
7
6
5
4
.
1
2!0\2345678.r
1
2
(]
»
L]
7
i)
5
q
3
.
1
! [/ 1 3
H
)
1
f
5
[
)I
12
n
L]
£
4
3 i [} i 3
2
F1l
f
&)
10!



Equation of a Line

Corbett Videos 191, 194, 195 on www.corbettmaths.com
motths

Question 6:  Find the equation of each line below.

(a) (b) (c)
Y ¥ Y
B (3,11) B (2.17) 8 (5,9)
A {0, B) A (0, 3)
A A
X X / X
/ / / A (0, -1)
(d) (e) (f)
y Y
A (-4, 20) y
A (0. 8)
T B (8, 4)
\ B (0, 0) /
X X
A (-3,)—\16)//8(0,—10)

Question 7:  Find the equation of the straight line that passes through the points

(a) (0,3)and (4, 19) (b} (0,2) and (6, 20) (c) (0,0)and (1, 4)
(d) (0,-9) and (9, 0) (e) (0,-6) and (7, 8) (f) (-8,-10) and (0, 14)
(g) (0,2)and (10,7) (h) (-4, 1) and {0,7) (i) (-4,0) and (0, 18)

Question 8:  Find the equation of the straight line that:

(a) has a gradient of 4 and passes through the point {1, 10)
(b) has a gradient of 2 and passes through the point (-3, 3)
(c) has a gradient of 1 and passes through the point (5, 2)

(d) has a gradient of -3 and passes through the point (-2, 8)
(e) has a gradient of -5 and passes through the point (3, -1)
(f) has a gradient of % and passes through the point (4, 5)
(g) has a gradient of %5 and passes through the point (-5, -5)

(h) has a gradient of -%4 and passes through the point (9, 15)

© CORBETTMATHS 2019
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Equation of a Line

Corbett Videos 191, 194, 195 on www.corbettmaths.com
mQtths
Question 9:  Find the equations of the lines below
(a) Y (b) Y (c) -
/ /‘/’B/(B, 19) B (11, 26)
B (3.8)
/ / A(L13) A(5,2)
< X X 4 X
A(-3,2) /
(d) y (e) y (f) y
h;\ A(-4,3) /'4
. \ . A(-6,-2) § / .
W' ) e “u
B (-8

Question 10: Find the equation of the straight line that passes through these pairs of points

(a) (2,5)and (4, 11)
(d) (-1,-2) and (-6, 3)

(g8) (-5,4)and (5, 2)

(b) (-4,2)and (1,7)

(e} (-6, -4) and (-3, 2)

(h) (1, 6) and (5, 4)

(c) (-5,-8) and (-4, -4)

(f) (3,5)and (4,1)

(i) (~10,-5) and (-7,

Question 11: Find the coordinates where the following lines cross the x-axis

(@) y=2x+6
(d) y=x-5
(g) y=-4x-10

() x+y=8

(b) y=-x+4
(e) y=4x+1
(h) y=5x+3

(k) 4x+2y+7=0

(c) y=3x+9
(f) y=-2x+10
(i) y=%x+3

(1) 3x+2y-8=0

Question 12: Find the gradients and the y-intercepts of each of these lines

(a) x+y=10
(d) 3x-y=-1
(8) 7x=1-2y

(j) sy -Yx=1

© CORBETTMATHS 2019

(b) x-y=4
(e) Bx+2y+9=0
(h) 15y -6x=8

(K} 25x+ 3y =1%

() 2x+y=6
(f) 5x-2y-4=0

(i) %x+2y=5

4)



Equation of a Line
Workout
Question 1

{a) 3

{e)l

i3

Question 2

(a) (0,3)

{e} (0,0

(i (0,2)
Question 3:
fa)y=3x+6
(cjy=-~4x+3
fe)y=x+4
(8)y = —5x
Question 4;

{(a) Yes

(e} No
Question 5;
(@y=3x+4
(dy=3x-1
)y =4x—4

Hly=4x+2

(b) 2 {c}7
e (g)-4
L4
i =3
(b} (0,1} {c) {0,-2)
(1 (0, 3)
{b)y =2¢—1
(d)y =8x+4
ly=4x—2
{b) No () No
{fiNo {g) No
(b)y=2x+5%
(ely=—x+6
(hly=—-x+3
Ky=-x-6

(d)10

{h) -3

{d) {0,-5)

{(h) (0,0

{d) Yes

{chy=x
fly=-3x+2
fi)y =3x

y = ~6x

Question 6;

(a) y=2x+5
(dy=—2x+8
Question 7:

(a) y =4x+3
(dy=x-9
By =;x+2
Question 8:
fa)y=4x+6
{dy=-3x+2
@y=2x+3
Question 9:

(8 y=x+5
(d)y=-3x+2
Question 10:

(@) y=3x-1
d}y==-x-3
@y=-Ix+3
Question 11:

(a) (-3,0)

{d)(5.0)

(&) (-,0)

bly=7x+3
{e}y = -5x
(b)y=23x+2
fely=2x—-6
(hy=15x+7
(b)y=2x+9
(e)y = —5x + 14

thy=—2x+21

(b)y = 3x + 10

(e}y=-3x-20

bly=x4+6
(ely=2x+8

(hy=-2x+63

(b} {4,0)
(e} (5.0)

th) (£0)

fy=2x~-1

fly=2x—10

(¢)y =dx
ffly =3x + 14

iy =45x + 18

(ly=x-3

(ﬂy=§x+3

(cjy=4x —-18

iy =2.5% +13

(Bly=4x+ 12
fly=—4x + 17

{ily=3x+25

() (-3,0)
{f}(5,0)

{{-6,0)



{i) (8,0)
Cuestion 12:
{a) gradient =-1
{c) gradient =-2
(e} gradient = -4

{g) gradient = —:Z-

(i) gradient = -—%

{k} gradient = ~§

/Apvlv
Q

astion 5

Questign 5: (a) {10,061

(k) (—.0)

y-intercept = 10

y-intercept =6

i
e

y-intercept =
y-intercept =

- s
y-intercept i

y-intercept=2

vestion.1: Line By 5-=3x + 13

=cne has

/_,--’ i
o) 0,6)
/radlent of?ﬂé other has a g/adlent of 2.
by = -3x + 18 /

Iy g n
(.0

{b) gradient =1
{d) gradient =3
{f} gradient =§

. 6
(h) gradient = "

{j) gradient = %

y-intercept =4
y-intercept =1

y-intercept =-2

. 8
y-intercept = 1—5

y-intercept =5

(C, »= 2x +6

(3 has noticed th l/he gradient sh dfcl be negative,but she has, vised the co-
ordlnates the x-intercept,/The equatm? dbey = —/x/-/}- 8 e



10. Gradients & The Straight Line

Finding Equations

1.

In the diagram, A is the point (-1, 7) 4 B4, 3)
and B is the point (4, 3).

a) Find the gradient of the line AB.

b) AB cuts the y-axis at the point (9, -5). 0O x
Write down the equation of the line AB

¢) The point (3%, k) lies on AB
Find the value of . A(-1,-7)

A is the point (&, a)
Tisthe point (X, ) a#¢
Find the gradient of the line AT

Give your answer in its simplest form.

The straight line through the points
A(2, 4) and B(6, 6) is shown
in the diagram.

The point M is where the line AB
cuts the x-axis.

a) Find the equation of the straight
line AB. 4 KU

b)  Use this equation to find the
coordinates of the point M.

The straight line through the points e S
A(0, 3) and B(6, 6) is shown 4
in the diagram. B(6.6)

The point M is where the line AB
cuts the x-axis.

a) Find the equation of the straight A0, 3)
line AB. /

b) Use this equation to find the
coordinates of the point M, N -

Find the equation of the given

straight line in terms of S and T. /“0'-"’

-45.

1 KU

2 RE

3 KU

2 RE

4 KU

2 RE

4 KU



6.

=J

Find the equation of the straight line.

18]

{) 2 4 3
p
F 3
a9
®
6 Find the equation of the
s straight line in terms

/ of pand ¢
9 .

The tank of a car contains 5 litres of petrol.

The graph below shows how the volume of petrol in this tank changes
as a further 45 litres of petrol is pumped in at a steady rate for 60 seconds.

I

Volume
in litres

Ui

60 t

Time in seconds

Find the equation of the straight line in terms of ¥ and 1.

A tank contains 10 litres of water.

A further 30 litres of water is poured into
the tank at a steady rate of 5 litres per minute,

a) On the 2mm square ruled graph paper
provided, draw a graph of the volume,
V litres, of water in the tank against the
time, f minutes.

b) Write down an equation connecting ¥ and 1.

4 KU

4 KU

4 KU

2 KU



Applications of the Equation of a Straight Line

m
The graph shows the relationship between 1

the number of hours (/) an athlete trains per

week and the number of Championship

medals (#2) they have won. Number of
medals

A best fitting straight line AB (m)

has been drawn.

Athlete A does not train but has won
4 medals this year.

Athlete B who trains for 12 hours per week Number of hours training per we;elk
has won 40 medals this year. )

(a) Find the equation of the straight line AB in terms of m and A. 4 RE

(b) How many medals would you expect an athlete who trains 8 hours per
week to have won ? 1 KU

A boy sets of a rocket from the top of a 40 metre

high block of flats. T — P
Heigh ;
The diagram shows the path of the rocket over (meiros)

the first 4 seconds.

It is represented by the straight line in the graph.

4

After 4 seconds, the rocket has reached a

Time (seconds) 4 t
point 100 metres above the ground.

Find the equation of the straight line FP in terms of H and 1. 4 RE

The graph below shows the relationship between the history and geography
marks of a class of students

geography
marks

history marks h

A best fitting straight line, AB has been drawn.
Point A represents 0 marks for history and 12 marks for geography.
Point B represents 90 marks for history and 82 marks for geography.

Find the equation of the straight line AB in terms of # and g. 4 RE

-47-



A water pipe runs between two buildings.
These are represented by the points A and B in the diagram below.

i
A"
3]

a) Using the information in the diagram, show that the equation
of the line ABis 3y—x=6.

b) An emergency outlet pipe has to be built across the main pipe.
The line representing this outlet pipe has equation 4y +5x = 46

Calculate the coordinates of the point on the diagram at which
the outlet pipe will cut across the main water pipe.

When a patient’s blood pressue (B.P.)}, is taken, @

two measurements are made, s }
For example. in *“160 over 70” ( or l_f; ) '-':.-Bq,_./[ S (
_ . . . A\
= the 160 is the reading when the heart is pumping. q% \ N
T

= the 70 is the reading when the heart is at rest.
David has a heart problem, and has his blood pressure taken every hour.

The first number of these two measurements is monitored very carefully
and the nurse plots a graph, showing the changes from 8 am.

P A

160

David’s blood pressure

140

120

bilood pressure

00

; -

0800 3900 1000 100 1200 1300 14000
time

a) Find the gradient of the line shown above.

b) Write down the equation of the line in the form

¢) Itis known that if the blood pressure drops below 70, the patient will be
in danger of losing consciousness.

1f David’s blood pressure continues to drop in the way indicated, when
might he be expected to become unconscious.

-48 -

4 RE

2 KU

2 KU

3 RE



Solutions Applications of straight line
10 Gradient and Straight Line

1. Bis(12,40)and A is (0, 4)

I. a) GradientaB=3-C7D 10 . 40-4 36 : _
4-(=1) 5 Gradient T —>E__>3 , y-intercept = 4

Equation is: m = h + 4
b) Usey mx+c Egqniss: y=2x-5 d

¢} (3k, k) lies on AB, so it will satisfy the equation 2. Gradient = 100-40 9@._)1 5 , y-intercept = 40
Hence, k~2(3k)—5 k=6k—5 5-5k k=1 4-0 4
Equation is: H = 15t + 40
- a-t gt 1 3. Bis(90,82)and A is (0, 12)
2, Gradient 5 = =
a -t a+t a+t . —
( )M Gradient = 82_]2 _>29 _)z , y-intercept = 12
4 Sy 90 -0 9% 9
3. Gradi B="1__— z 5 ..
a) radient A 62 “>4 —>2 Equation is: g—%h+|2

Usey=mx+c¢, so y=l2x+c
Need to find ¢, so use point (2, 4) 4. a) Gradient
4=Y%(2)+c 4d4=1+c¢ ¢=3

6___2 _,i _>l , y-intercept = 2
12-0 12 3

L 1
Equation is: = - -
Equationis y="%x+3 quation is: -y 33“"2 — 3y=x+6

b} To find M, we know that y = ¢ which can be re-arranged to: 3 y—x=6
Hence 0='2x+3 solving gives x -6 b)  Solve simultaneously: Jy~x=6 ... )]
4y+5x=46 ... 2
4. This is a simplified version of Question 3. multiply (1) by 5 and add giving y = 4

substitute into (1} giving x =6
Co-ordinates are: (6, 4)

. 3-0 301
5. Grad - - oy . _
Ll 10—4 _’6 - 2 5. a) Gradient= -—12102 —1860 —>——:0 —-10

So, T=%S+¢

Find ¢ using (4, 0) in the equation Equation is: P=- 10t + 160 or P = 160 — 10t

0=Ya)+e¢ 0=2+c c=-2 b) PutP=70
Equation is: T=1:8§-2 70 = 160 — 10t and solve for t
9_] 8 lOt—160—70 10t 90 t=9
6. Gradient = 3 — 372 )
4-0 4 Expected to be unconscious at 1700 hrs
y-intercept ~ | Equation is: y = 2x + |
6.  Draw graph — plot points (0, 240) and {12, 0)
. 9=3 6
7. Gradient o _>§ -2 Gradient (1224:)0 5 —.12;10 220

-i - ion is; y = 2x + ,
y-intercept =3 Equation is; y = 2x+3 y-intercept = 240

8 Gradient=20-5 _ 45 3 Hence equation is: V = -20t + 240 or V - 240 — 20t
60-0 60 4
y-intercept = 5 Equationis: y =% x+ 5 7. Gradient = &13_8 24 — -3_

—
80-0 8¢ 10

9. a) Draw graph - plot points (0, 10) — initial state

and (6, 40) - 6 mins to add 30 litres at 5 litres/min y-intercept = 138
and 40 litres (30 litres added to existing 10) 3
b)  Gradient = 010 = 30 -5 Hence equation is:  § = -161 +138

6-0 6

y-intercept = 10
Equationis: V = 5x+ 10




Surface Area: Cubes/Cuboids

Corbetl Video 310 on www.cor
moiths

e
Ex A FoxL

Question 1:  Work out the surface area of each of the following cubes.

(a) (b) (©)

Zem

2em
2cm 5cm Fmm

Question 2: Work out the surface area of each of the following cuboids.

(@) (b} (©
15¢cm
i - lcm 10em
Bem 3cm 20cm
3em
(d) () (f1
2m
Tem 2cm
3m
Zem 2.5m Sem 22¢em
12cm
® o () o)
Smm
13cm
30cm T
10cm lem
07em Bmm 25cm

Question 3:  Calculate the surface area of a cube with side length 12cm
Question 4:  Calculate the surface area of a cube with side length % cm

& CORBETTMATHS 2017

* Surface Area: Cubes/Cuboids
Corbett Video 310 on www.corbettmaths.com

maoths

Apply

Question 1: A cube has a surface area of 54cm?
Find the side length, x, of the cube

Question 2: A company is designing a new box to hold coffee.
They have 3 designs, cuboids A, Band C.
All 3 designs have the same volume of 600cm?
The company want to choose the design with the smallest surface area.
Which cuboid should they choose?

Cuboid €
Cuboid A Y 150m
2 (1
4em ~25em sem 20cm
bGem 10cm 2em

Question 3: A cube has a volume of 1000cm?3,
Work out the surface area of the cube,

Question 4:  Jamie is trying to work out the surface area of the cuboid below.
Can you spot any mistakes?

9x5=45
7x5=235 oen
I9xT=063
N — 3 7cm
45 + 35 + 63 = 143cm 9em
Question 5:  Find y for each of the cuboids below
(@) Surface area = 158cm? (b) Surfacearea = 345cm* {c) Surface area = 90cm?
R 7
Aem
3cm ¥
Y Hem
Answers x
& CORBETTMATHS 2017 Click here Scan here



Woarkout

Question 1;

{2} 24cm? (b} 150cm=2 {c) 294mm?
Question 2:

{a) 76cm?z (b) 86cm2 (c} 810cm2
{(d) 6B4cm?2 (e} 37cm? (fy 868cm=2

{g9) 292.2cm? {h} 484mm2 (i) 17250cm2

Duestion 3: 864cm?

Juestion 4: 1.5cm?

Apply

Juestion 1: x = 3cm

Question 2:  Cuboid B has the lowest surface area (440cm?)
Question 3 600cm?2

Question 4;  He has only considered the top, front and right hand side, not the bottom, back and
aft hand side. So he needs to multiply his answer by 2. Also the units should be cm?

vestion 5: (a) 8cm (by 17cm (¢} 1.5cm




* Surface Area: Cylinders

Corbeit Video 315 on www.cor a

moiths

Examples

Workout Click here

Scan here

Question 1: Worlk out the surface area of each of the following cylinders,

Give each answer to 2 decimal places.

(a) : ®)
" 10em i [° S2
; Scm |
i ke - L)
(d) 0.9¢m (e
P '_l Im
17cm 2m

(C) ” 14{:!:“
i 16em
(£
___dcm_ =
36mm h -

Question 2:  Work out the surface area of each of the following cylinders.

Leave your answers in terms of m

(a) 2cm (b)

5cm | 6m

Question 3: Work out the height of each cylinder below

_6em
(@) ( - ; : ®) 40cm

S e Surface area = 4715¢m
Surface area = 980,18cm?

2

(©)

Surface area = B50cm?

* Surface Area: Cylinders
Corbett Video 315 on www.corbettmaths.com
moiths

Question 4:  Work out the height of each cylinder below

Semo.. (b) ()
[ Bem
e
h ih h |
i # e il L)
L __..E' L_ i ; Surface area = 56w cm*
Surface area = B4n cm* Surface area = 9001 em?
Question 5:  Work out the radius of each cylinder below
r
@ oy (b) .. (c)
8em {
7em bcm |

o,

Surface area = 1040w cm®

Surface areq = 18m cm? Surface area = 3&m ¢’

Apply

Question 1: The cylinder and cube below have the same surface area.
Find the side length of the cube, x.

5.5cm
Y O ——

Question 2: A can of baked beans has a paper label wrapped around the outside.
The can has a height of 11cm and radius of 4.5¢m.
The label covers the entire height of the can.
The label has a 1cm overlap vertically so that it can be stuck together

Calculate the area of the label.
BAKED|: ;
|EEAN5 em

on | ok

4.5em © CORBETTMATHS 2017



Workout

Question 1:

(a) 245.04cm?

(b} 653.45¢m?

(¢) 1011.55cmz2
(d) 14.7cm?2 (14.70cm?)
(e) 32.99m:=2

{(fy 70.37cm?2
Question 2:

(a) 28r cm?

{b) 110m m?2

(¢) 72n cm?
Question 3:

(a) 20cm

(b) 17.52cm

(c} 1.3cm (1.30cm)

Question 4
{a) 1llem
(b} 35cm
(c) 3cm
Question 5;
{(a) lcm
{b) 2cm

{c) 20cm

Apply
Question 1:
Question 2:

Question 3+

Q)estion 4_3 ;

~813.39¢cni?

7.397cm

322.02cm?
X = 9¢m

Questi}on’iy m cm? or~1413.72 cm?
Quéstion 6+ 3114.336 cm? e




* Area: Sectors

Corbett Video 46 on www.corbettmaths.com

moiths

Question 1:  Calculate the area of each of the following sectors.

Click here

Scan here

Give each answer to one decimal place and include units,

(a)

N D

cm

(d)

(e) ()

6
40°

. l6ecm

Question 2:  Calculate the area of each of these sectors,

Give each answer to 2 decimal places and include suitable units.

() (b)
25°
7cm

© CORBETTMATHS 2018

50ém

(©)

19cm

Area: Sectors

Corbett Video 46 on www.corbettmaths.cotn

moOiths
(d) (e)
(g} (h)
1lmm

Question 3:  Find the area of these sectors.
Leave your answer in terms of &

taem 50cm
(@ .
181‘.\
Qem —— 1 Ocm

& CORBETTMATHS 2018

(f

0.7cm

(c} .

12m

{f)

1Bcm

D



Area: Sectors * Area: Sectors

Corbetl Video 46 on www.corbettmaths.com Corbett Video 46 on www.corbettmaths.com
mdciths maoths

Question 2: These two sectors have the same area.
James says x is Zcm.
Is he correct?

Question 4: The areas of these sectors have been given.
Calculate x.

Area = 20cm” Area = 98cm? () Area = 1m*

l/\

Answers
Question 5: The areas of these sectors have been given. J x

Calculate the missing angles.

10°
48cm

(b) ¢ . h
Area = 17 45¢m?® Area = 62¢cm? () P Click here Scan here

PA O

Question 6: The areas these sectors have been given in terms of m.
Work out x

Area = 40w cm”? (b) Area= 75w cm® () Area = 245m cm?

l
/\ :

Question 1: The perimeter of the sector below is 103cm
Find the area of the sector

© CORBETTMATHS 2018 ‘ % CORBETTMATHS 2018



Area: Sectors @ Area: Sectors
Corbed Video 46 on www.corbettmaths.com Corbett Video 46 on www.corbettmaths.com
moiths

mdoiths
( ) Gt 440-74,*
Workout (g) 495 g (h) Fer i)

Question 1:  Calculate the area of each of the following seciors.
Give each answer to one decimal place and include units.

(a) S56-5em™ (b)

1# 7. @ 1imm
m e
Bem

? : Question 3:  Find the area of these sectors,
15em Leave your answer in terms of

Pem ™ « a0 REI (@) LA Les 7 v © L7 e
2cm
' ‘ for
. 7m i '

)
“+i
-~
T3
E]
3

; =

(d)

L/

35 z 12cm Slom )
cm
-7 ‘%
0d-4,~ () 27 7o @ ot

(g] gq 4 L4 * (h) ,Z ¢‘A [l) |II'll . _-;St.-u * i ? ‘; / S

[X .‘-‘ '

ETT : i : Qom 10,

16cm . . M
' Icm
Question 2:  Calculate the area of each of these sectors. R g:fzﬂf:;sff these sectors have been given.
Give cach answer to 2 decimal piaces and include suitable uniys. '
1044 en™

{a)

(a) (b)

(d)

V

i ry .I/
f": ":-.f"t i e
X - 20 F8im

© CORBETTMATHS 2016 & CORBETTMATHS 2016




Area: Sectors
Corbetl Video 46 on www.corbettmaths.com

maoxths
Question 5: The arcas of these sectors have been given.
Caleulate the missing angles.

Area = 62¢m? ()

{(a) (b}
c, 85em .
g.55" .

Question 61 The areas these sectors have been given in terms of 1.
Worl: out x

24 b e 1
Gl Areo = 40w om® Area = 75m cm’® (€) Area = 245m cm?

-
»«0 ‘J - ‘ o
X

Apply

Question T:  The perimeter of the sector below is 103cm
Find the area of the sector

rljjr- é(/ r‘,mgh

40cm

Question 2:  These two sectors have the same area.

James says x is 2em.
Is he correct? A M?_r‘

[Hfﬂ

~ C 4?4.‘{4,-'

48cm

5 CORBETTMATHS 2016




Arc Length * Arc Length
Corbetl Video 58 on www.corbettmaths.com Corbett Video 58 on www.corbettmaths.com

mdoiths molths

| Examples | @
. - (d)
-
Click here Scan here A
bem
1Bem

Question 1:  For each sector below, calculate the length of the arc. 90em
Give your answers to one decimal place and include suitable units,

D @

15cm 20cm

Question 5:  Calculate the perimeter of each sector below
Leave your answer in terms of

Question 6: The arc length of each sector has been given.
Calculate x
Give your answers to one decimal place and include suitable units.

(@) (b) ©
Arc Length = BOcm Arc Length = 85.2cm Arc Length = 9¢m

Question 2:  For each sector below, calculate the length of the arc.
Give your answers to one decimal place and include suitable units.
b
(a) (b) (© @ A (& ‘
' 60cm

Bem L Question 7:  The arc length of each sector has been given.

25.2cm Calculate x

(a) {b)

(e}
Arc Length = 15w cm Are Length = 6w em Arc Length = 10m cm

Question 3:  For each sector below, calculate the length of the arc.
Leave your answer in terms of t

(a) (b) (c) (d)
36 247
Lo 1.5cm 14mm 1

18cm 70cm | Question 8:  The arc length of each sector has been given.
Calculate the size of the angle

. Give your answers to one decimal place.
Question 4:  Calculate the perimeter of each sector below

Give your answers to one decimal place and include suitable units. @) Are Length = 56cm (b) Arc Length = 1.8m © Arc Length = 41cm

A
23cm 3em
0.7m |

27cm

% CORBETTMATHS 2018 © CORBETTMATHS 2018




Arc Length
Corbeu Video 58 on www.corbettmaths.com

muotths

Question 9:  The perimeter of each sector has been given.
Calculate the size of the angle
Give your answers to one decimal place,

c
(&) Perimeter = 36¢cm Pemmea‘er = 26.63cm (<)
Perimeter = 22.81cm
/\ ‘ 5.3cm
15¢m 7.8cm
Question 10: The perimeter of each sector has been given.
Calculate x
Give your answers to one decimal place.
@ p = 40
Perimeter = 210cm erimeter = 40cm
Apply
Question 1: Calculate the perimeter of the segment. 10cm
10cm
Question 2: James is calculating the perimeter of the sector.
Can you spot any mistakes?
Perimerer
el = i x o= 20
360
= 5.2306c¢mn
-IEE
Answers / x Eih EI+
[k

& CORBETTMATHS 2018 Click here -



Q Arc Length
Corbeit Video 58 on www.corbettmaths.com
maoiths

Workout

Question 1:  For each sector below, calculate the length of the arc.
Give your answers Lo one decimal place and include suitable units.

A iy
(a) (b} ol () T-Tm  (d) A5
Dq & ‘
bem Sem 4m 20cm,

Question 2:  For each sector below, calculate the length of the arc.
Give your answers Lo one decimal place and include suitable units.

(b) L Fen () T2 1 om @ a2l dop

()

ebh2em

Question 3:  For each sector below, calculate the length of the arc.
Leave your answer in terms of r

@ AT W Wl @ AT @ AT g

16em 7Gcm 1.5¢m

Question 4:  Calculate the perimeter of each sector below
Give your answers to one decimal place and include suitable units.

[b) fO:')-vJ(/‘\l (CJ f-'?"".:(_ﬂ (d) ?[ﬂ_\w

0Fm

£ CORBETTMATHS 2016

Arc Length
Corbeti Video 58 on www.corhettmaths.com
mctths
Question 5:  Calculate the perimeter of each sector below
Leave your answer in terms of 1 gt
(a) (b) iger 100w (e

! R 125 36 TH o
&cm i

Question 6:  The arc length of each sector has been given,
Calculate x
Give your answers to one decimal place and include suitable units.

(a) (b) ()

A

Fom

Tz, s s
Question 7. The arc length of each sector has been given. = ZC,,-.«.
Calculate x
(@) (b) _ (©)
[V R
yga
X

X e
b T

Question 8:  The are length of each sector has been given.
Calculate the size of the angle
Give your answers to one decimal place.

(a) (b} (c)

27cm 1 B
©& CORBETTMATHS 2015




Arc Length

Corbelt Video 58 on www.corbettmaths.com
miiiths

ftuestion 9:  The perimeter of each sector has been given,
Calculate the size of the angle
Give your answers to one decimal place.

i) b . . ¢)
f L Perimeter = 26.63cm [
" Perimeter = 22 8lcm
A 9 ’
g1 5.3em i
1%
N
15¢m 7. Bem
Question 10: The perimeter of ench sector has been given.
Calculate x
Give your answers to one decimal place.
() Perimeter = 210cm (b) Perimeter = 40cm

28t . X ' .’J:K.,-'._,

Question 11 Calculate the perimeter of the segment,

Apply

p

EAN N 76714

@ :
¢
(2 RS A
1Dr:.41U
Cuocde = 14 g5 ne

10em

Question 2:  James is calculating the porimeter of the sector:
Can you spot any mistakes?

Perimeier »

20cm 20 g
= X :(1\%() -

560 —

3 f = 5.236Gun;

@ CORBETTMATHS 2018
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NS - EF 1.4 - Remediation

Marks
1 4, A striuught line cuts the v-axis at the point (9, 0) and the y-axis at the point :
{0, 18} as shown.

Y

I\S

Q) 9\ h\

Find the gradient of this line.

4

3. A container for oil s in the shape of a prism.
T'he width of the contamer is 9 centimetres.,

The untform cross secoion of the contuiner consists of a rectangle and a
triangle with dimenstons as shown,

9 cN

Calculate the volume of the contiiner, correct to the nearest
litre.

200em




N5 - EF 1.4 - Remediation

3 2. Lemonade is to be poured from a 2 hitre bottle into glasses. 4
P2 Each glass 15 m the shape of a evlinder of radius 3 cenuimetres and height (2.1)
8 centimetres. (2.2)
2 [ |
litres \
Nul g |
xu M
ITow many full glasses can be poured from the bottle?
4 1. Calculate the volume of a sphere with radius 14 cm, giving your answer correct to two 3
p2 significant figures.




NS - EF 1.4 - Remediation

2. Calculate the volume of the cone;
P2
1lem
&
22cm
v
6 6. A circle, centre O, has radius 36 centimetres.
P2 Part of this circle is shown. N
Angle AOB = 140", ‘
36cem)’
O< 140°
B

Calculate the length of arc AB.
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P2

—

/.

A tan has four identical plastic blades.

04°

Each blade is a sector of a circle of radius 5 centimetres,
The angle at the centre of ecach sector is 64°.

Calculate the total arca of plastic required to make the blades
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Section A - Marking Scheme

4,
Gradient = -2
3 Ans: 8 lirres
Aethod 1
1 a3

* strategy (area of cro3s section) e (1820 ": i 20x3.51 (603
* ategy {volume of prizm) e (28 3(“-'%, W=d.5 |.<9
¢ all caleulanors correct LEE 2 &
*  comrectrounding * =

4RT
Aethod 2
* mategy (volume of cuboud) * 9. 20= 25 {3040
* cmategy (volume of tangelar prism) e Gx 'l %304 5-; (305)

| )

+  all saiculanons correct LIS o 51
¢ comectrounding . &

4RT
Method 3
* ctztegv (volume of extended cubomd} ¢ 920+ 325 (3550)

4 : ... . ;

¢ stategy ivolume of mangular prism) + Ou {7 0x4.3 (405}
¢+ all caleulaton: correct s 3HF
* comect rounding e 5

LRV

HOTES

) for candidate: wko calculate 25 - &

125, onix the final mark 15 avalable

10




N5 - EF 1.4 - Remediation

[

Ans: 8
e vald strategy e knowstouse mh
®  processug o 13 «8(=226 19}
2000
o processmg a division * (=8.84)
- f
* solution * 8 (rounding down)

4RE

NOTES
{1} the second mark 15 available only for a caleulation wwolving 7 and /»
(11) the 3* mark 15 available for
erther: explicit evidence of division of 2000
or wmnplicit evidence (unrounded consistent value)
{111) the final mark 15 available for an answer consistent with the division {(unrounded answer
need not be stated)
(v if no rounding 1s required, the final mark cannot be awarded
¢ substitute and start calculation 4
o —xrx14
3
4
—x 7 x2744
3
2 c .
*  complete calculation « =11494-04032 or equivalent
**  round calculation to 2 significant figures *  11000cm’
o/ substitute and start calculation i )
o —xaxll"x22
3
1
—xxx121x22
3
2 complete calculation + =2787-639881 or equivalent

11
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6 Ans: 880 c¢mn

* fraction of circumference

* use of formula

# all calculations correct

140

360

140

360

379

=72

]

NOTES
(i) for 87-96 with or without working

140

(1) for 1583-36 from » T <367
360

award 33

award 2/3

(1) for 55:834 with or without working

(1) the 3 mark 15 available only for a calculation mvolving 7
Question Give 1 mark for each o Illustrations of evidence for awarding
~No each mark
7 Ans: S5 S4cn”
+ fraction of area - 264,
360
64 5
+ use of formula * ——wa=5s
360
= all calculanons cormrect . 1396 =~ 4 = 55-84
)
Nates:

awnrgd

w |t

1) the 3" mark 15 avalable only for a calculation involving T
, 2

Section

12
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Section B

Paper 1 Questions

Q

Marks

1

8. A square, OSQR, 15 shown helow.
( 1s the point (8, 8).

I’ Q(8, 8)

HY

0 R

T'he straight lime TR cuts the v-axis at'F (0, 12 and the v-axis at R,

ta) I'ind the equation of the line TR,
The line TR alsa cuts SQ at 12

iHy Find the conrdinates of P

18
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Paper 2 Questions

(b1 Anather paperweight, in the shape of a hemisphere, 15 flled with
sund.

le contains the sume volume of sand us the first paperw cight,
Calculate the radius of the hemisphere.

['The volume of a hemisphere with radius r s given by the formula,
33

} =

nr

'..a[l-.»

1

Q Marks
2 > . . I - - - 2
12, fal A ovhindrical paperweight of rudius 3 centimetres and
height 4 cenumetres is filled with sand.
__--—-——""—'—"-'-ﬁ\_“
7 =y
- Jem, '
- m ;'
+em
Mo -
o -
Calcutate the valume of sand in the paperweight.
3

19
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9.

Contestants in a quiz have 25 seconds to answer a question.
T'his time 1s indicated on the clock.

T'he tip of the clock hand moves through the arc AB as shown,

(a) Calculate the size of angle AOB.

() The length of arc AB 1s 120 centimetres.

Calculate the length of the clock hand.

11.

A cone is formed from a paper cirele with a sector removed as shown.
T'he radius of the paper cirele s 30 cm.

Anglec AOB is 100",

{a) Calculate the arca of paper used to muke the cone.

(#) Calculate the circumterence of the base of the cone,

20
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5. A concrete ramp is to be built.
The ramp is in the shape of a cuboid and a triangular prism with
dimensions as shown.
(+3m
> 2m &
. 2
{a} Calculate the value of v. (2.1)
(&) Calculate the volume of conerete required to build the ramp. 3
(2.2)
3. A spiral staircase is being designed. 4
(2.1)
(2.2)

Each step 1= made from a sector of a circle as shown.
The radius 1s 122 metres.
Angle BAC 15 42°,

For the staircase to pass safety regulations, the are BC must be at least
0-9 metres.

Will the staircase pass safety regulations?

21
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4.

A sector of a airele, centre ), 15 shown below.

B

The radius of the circle 1s 2-3 metres.
Angle AOB s 653°.

I'ind the length of the arc AB.

3. A concrete bloek s 1in the shape of a prism.

22¢em
«—

22 ¢m
i
]
i

: Wem
: . |
W) em H
< » Pem

32em
T'he cross sectinn of the prism s a trapezium with dimensions as shown.,
(a) Calculate the arca of the cross section.,

(hy Calculate the volume of the concrete hlock.

22
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9 8. As the pendulum of a clock swings, its tip moves through an arc of a circle. 3
Sthem
;‘—'__“'—'.—ﬁ
The length of the pendulum is 30 centimetres.
[ The length of the arc is 36-7 centimetres.
AR : . i
S _ - Calculate v°, the angle through which the
I pendulum swings.,
367 em
10 An ornament is in the shape of a cone with diameter 8 centimetres and height 5

15 centimetres.

The bottom contains a hemisphere made of copper with diameter
7-4 centimetres. The rest is made of glass, as shown in the diagram below.

glass

copper.

| 8cm I

Calculate the volume of the glass part of the ornament.

Give your answer correct to 2 significant figures.

23
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11

13. The picture shows the entrance to a tunnel which is in the shape of part of a 3
circle.

The diagram below represents the cross-section of the tunnel.
» The centre of the circleiso. oo
+ MN is a chord of the circle.
« Angle MON is 50°.

+ The radius of the circle is 7 metl_jgé:

y i
P 0 |
4 1\ ,;\ig%‘/\ il
// 7m .’ Toe- im/~
’ N
& // .y\
& s A
_ ’ e \
M N

Calculate the-area of the cross-sectiﬁﬁ of the tunnel. -

-

24
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Section B — Marking Scheme

Marking Scheme

Paper 1

Q

Marks

1

8 Anit yo-—x+1l

12
®  pradient L] '?
e  y-ntercept =12

3o
s equation Al 53 12

JRU
NOTES:
(1) for a comrect equancn without working award 3/3
{n) where the gradient ard'or y-intercept are wrorg. bt explicitly stated. the
3% mark 15 sull avalable
8
(b) Ans: {— X 8]
3

s meathod recogmang ¥, =8

3 1
s ubstitution 8 -}-x -1
s solving equation ey E

3
&
* solunen : 3 8|
4RE

NOTES:

1" and 3" marks

{1} for the 3* mark. both coordinates mmst be consistent with the candidate’s response for

30
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Marks

NIO

Paper 2
12ia) | Ans: 112 lem?
¢ formmila s V=gx3 -4
¢ solunon e 1131
IRU
Notes:
(1) 35324 (uemg 7d°h)  may be awarded the 2* mak
(1) 754 (usmg xdh) mayv be awarded the >* mark
{u) for the use of anv other wrong formula award 5
ib) Ans: 378 cm
2 k)
» fomung equation e Zamxri=113-1
3
s remranging o =54
e solunon « 378
3RE
Notes:
1y for 4524 — 216 — 60 award %
2
(@) for 754 — 36 — 33 award =
]
{11) the third mark 15 avaslable ouly for the cube root of a nuunber

31
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9¢) | Ans:  150°
* solution 150°
IKU
(L) Ans: 458 an or
® correct ratio L2 E
360 12
150 120 120
* processmg —_—=— — =188
360 2 #
p 360 130 288
» o = L =
processing 150 2z 2
¢ solution 45.8 458
4RE
Notes:
(1) acalculation using wr® ( which leads to r=9.57) cannot be awarded the 2™ mark

32
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Il(a) | Ans: 2042 cm’
* 5U'ateg}' e ;"ﬂ
360
¢ processung o 20 300
360
¢ solution e 2042
3RU
Notes:
100 5t . n] 100 =
{) 60 cant be awarded the 17 mark only withun the strategy —%m'
By D
(h Ans: 1361 ¢
* strategy & cucumference of base = length of arc
L
* process . C=;60>\rtx60
s process s 1361
3RE
Notes:
{1) calculaung only €= 160 award 03

33
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® proces — area of cross section

¢ process — vohune of prism

¢ all calculations comect
OR

¢ process — vohune of cuboid

o process — vohune of prsm added to
volume of cubord

e all calculations comect

S(a) [Ans: 0866m
¢ method . Foxia0.5
s :oluton o x=0-866--
2RE
NOTES:
®  |Ans: 1-57Tm?

s 0.5:0.5x0-866+0-5=12-0-866!

e 0-5»1-134»2=1-134

¢ 0-5x0-5x20-866-2+1-134
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5 Ans:  no, plus justification
42
L4 Stfategy ® 360
42
® processmg . 5 M 24
® processuig » 0879
¢ commumcation * no as0879<09
4RE
NOTES:
42
(1) M= 12=0-439 — no ete award 3/4
360
42 a
() —smx=12-=0-527 — no ete award 2/4
360
. 42 3
(u) —«n-24°-2.11 - yes etc award 2/4
(1v)  the commumcation must mclude reference to both values,
the difference between them or the use of comparative language
4 Ans:  2+6lm
., 65 360
¢ ratio 30 O 65
65 360
; . =46 or W 4.6+—
* strategy 360 i s
¢ all calculations correct ¢ 1609
IKU
NOTES:
(1) for 2-61 with or without working award 3/3
(11) forl - 3(-m 23 award 2/3
(111} for3-00( - 23 award 1/3
(v} the 3* mark 15 available onlv for a caleulation mvolvmg =

35
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3 A concrete block 15 in the shape of a
pristiL
Qxm
—— e
P | Ak
oo Ghem i
R ] Fem

The cross section of the prism s a

trapeziom with dumensions as shown.

Calculate the area of the cros: section

Ans: 40 an? 3

{ 1

¢ bemmung process Ix— % 5x20+{22> 20}
o
1 3 A1
—x20x(22-32)
2

o processing 100 - 440
or
10 < 54

o calculation 340

(K1)
3 Calculate the volume of the concrete

block

Ans: 32400 cin’ 1

o calculation 32400

(K1)

36
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8 As the pendulum of a clock swings. its
tip moves through an arc of a circle
O
50 emm I
A . -" B
36-7cm

The length of the pendulum is 50

centimetres.

The length of the arc is 36 7

centimetres.

Calculate x°, the angle throngh which
the penduhun swings
Ans: 42° 3
o strategy x

360
¢ strategy 36-7
100m
o’ solution 42¢
(RE)
Notes:
(1) foruse of C=m? the I* and 3" marks are still available

37
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TWITTE WUTIE TIMTR 10T CEalr TR YT ull‘l' B IITRT N B T
7. Ans: 150 cm” 5
1 5 b v 1 7 )
¢ zubstitute correctly intg . ?n 3T 15 (wZ5132 )

formula for volume of cone

4 :
s substitute correctly into o T 3T (=212 17...)
formula for volume of sphere 0;
or hemisphere 1

A3 (=106 08 0
e

* " hnow to subtract volume of ,
hemisphere from volume of s evidence
cone

** carry out all calculations

comrectly (must nvolve ot 14524
difference or sum of two
volume calculations)
+* round final answer to 2 . ,
sgnificant figures o 150 {em®}
Notes:
1. Accept variatwnsin m.
2. Some common anzwer: (working must be shown):
{i} 39 (—_1x;_—x4’xl§—%x;;:-.3-?") award 475 <o xv Y
. t ; 1 4 .
{i) 120:;ixx4'*15-:273:*4 i award 4/5 VES Y

, 1
{iii} uoc—;r.—rﬂ7'h|5-?<%--.=-<37’> award 475 xv v

{iv) 160(—l><xt8"x|5—zir%x:»<7-4’} award 45 Avevv
| " 1 4 :

v} 3O = xS =z 3 T awarg 4/5 R W
3 2 3

il 4w<-;x:~4' *IS»—E—-(:X3 7'y award 45 vvres

. 1 N 14 i

{vii) 80(-;&'!*3 7 115—3-‘?30214 i award ¥/5  mxv eV
i .

{viliy 250(?1.1!4'*15) award 2/5 v xxxy

3. The final mark iz only available where antwer: to all intermediate steps involve
at least three significant figures.
eg 25132-106 08=250-110=140 award 4/5 v ox




* Trigonometry
Coatﬁ:ll Video 329, 330, 331 on www.corbettmaths.com
m S

Examples

Click here Scan here

Question 1:  Find the size of the missing angles in the triangles below.

{a) (b) (c)
15cm
3cmb> e B:
X
6em 8cm
(d) () (f
9¢cm 42¢cm
7em
SIS L P
{g) {h] D
Hoen 117\ e b;
X 12m
2.5cm 15¢m
)] (k) 0] :
i 25cm !
Scm 5km x /A |
12km . |
20cm ‘
74cm

@ CORBETTMATHS 2019

* Trigonometry ]

Corbett Video 329, 330, 331 on www.corbettmaths.com
maotths

Question 2:  Find the lengths of the sides labelled x below.

(a) (b} (©

= ™S X |70°

X 1 ~ 6cm
8cm
{d) (e) ‘ (f
X x 75cm
22° ]
18cm >

2.8cm
(g) () Q]
L
50cm 28cm
X 48° 17cm
- N X
X
(k) ]

n
4km ‘
X

2 CORBETTMATHS 201¢
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Trigonometry

Corbett Video 329, 330, 331 on www.corbettmaths.com
maiths

Question 3:  Find the size of the missing angles/sides labelled x below.

(@) (b) (c)

20cm
cm y 'J
3 [»]
/x/r]

L=l
~
3

[ 5

{d) (e (f)

-
3.1cm S

X

LLiy 14km

5.7cm

Apply

JIAY

In each question, draw a diagram unless it has been given.

Question 1: A 4 metre long ladder is placed against a wall. The angle between the ladder and
the ground is 75°. How far up the wall does the ladder reach?

Question 2: A 5 metre long ladder is placed against @ wall. It reaches 4.3 metres up the wall.
What is the angle between the ladder and the ground?

Question 3: A ladder is placed against a wall. The base of the ladder is 4 foot from the
bottom of the ladder. The angle between the ladder @nd the ground is 80*.
What is the length of the ladder?

Question 4: A rectangle is 12cm long and 5cm wide. Find the size of the angle marked x.
12em

\ Scm
X

Question 5:  (a) Find the length of AC. It
(b) Find the length of AB.
(c} Find the perimeter of triangle ABC.
(d) Find the area of triangle ABC. T2om

© CORBETTMATHS 2019 cH o

Trigonometry

Corbett Video 329, 330, 331 on www.corbettmaths.com
moiths

Question 6: A helicopter leaves A and flies 40 miles due east. Then the helicopter flies
10 miles due south and arrives at B. Work cut the bearing of B from A.

Question 7: A boatleaves a port and sails 55km due west and then 30km due north and
arrives at an oil rig. What is the bearing of the oil rig from the port?

Question 8: Shown is an isosceles triangle. Calculate its area.

Fal
Y
12cm \IM
\
— N
10cm

Question 9:  Shown is a rhombus of side length 10cm.

Calculate its area. .
10cm

Question 10: Can you spot any mistakes in the question below?

Find the size of the angle x.

.. 8
H SmJC"T(';

O .
Ycm 10cm SwY:-o-f
Y = $:a 04 .
X R Al
Click here Scan here

© CORBETTMATHS 2019



Waorkout
Question 1
(a) 26.57°
(g} 91.76°

Question 2
{a) 14.28cm

{g) 43.30cm

Question 3

{a) 62.73°

Apply
Question 1

3.86m

Question 2
59.32°
Question 3:
23.04 foot
Question 4
22.62°
Question 5

(a) 4.37¢cm

{b) 12.77cm
{c) 29.14cm
(d) 26.22cm?

Question 6

104.04°

{b) 15.47°

{h} 42.83°

{b} 12.45¢m

(h} 41.85cm

(b} 3.31cm

Trigonometry
{¢) 36.87° {d) 53.13°
(i) 36.87° {i) 55.31°
{¢) 2.05¢m (d) 7.27em
{i) 9.04cm {j) 3.46km
(¢} 23.33cm {d} 38.94°

{e) 69.51°
(k) 67.38°

(e} 4.66cm

{k) 57.96cm

{e) 28.54°

{f) 61.04°

(1) 36.87°

{f] 61.44cm
(h0.92m

{f} 16.11mm

Question 7

298.61°

Question 8

A=54,54cm?

Question9d

58.48cm?

Question 10

Did not take the inverse of sine — answer: x=sin™*(0.9) therefore x = 64.16°



8. Trigonometry 1 - SOH-CAH-TOA 5. A statue stands at the corner of a square courtyard.

NB There is sone overlap between these questions and these on Pythagoras and the Circle, v

In the diagram
Angle STV = 34° /5
Angle VSW =25 &
oW

Angle SVT = Angle SWV = 9¢*°

The statue is 4.6 metres high.

ST = 13.1 centimetres 14 The angle of elevation from the opposite corner of the courtyard to the top
Calculate the length of SW T ¥ 4 KU of the statue is 8°.
a)  Find the distance from the base of the statue to the opposite comner
of the courtyard. 2 RE
b)  Show that the length of the side of the courtyard is approximately 23 metres. 2 RE

A cat is trapped in a tree and a ladder is placed against the tree in an attempt to rescue it.

The ladder rests against the tree making an angle of

60" with the horizontal and reaching 14 metres up 6. The diagram shows the design of an earring.
the tree, allowing the rescuer to reach the cat. . . .
The earring consists of a circle
inside an equilateral triangle.
The sides of the triangle are tangents to the circle.
Just as the cat is about ta bg rescued, it jumps to a The radius of the circle is 8 mm
branch | metre above its original resting place
The distance from the centre of the circle
Calculate the size of the angle, to the nearest degree, to each vertex of the triangle is 17mm.
that the ladder now has to make with the horizontal ; .
4 RE
to allow the rescuer to reach the cat. 5 RE e L CHC IO
The owners of Stately Hall Manor erected an entrance ramp 7 The Scott family want to build a
conservatory as shown in the diagram
for disabled people at the main front entrance, The conservatory is to be 3 metres wide.
Local building regulations state that ramps The height of the conservatory at the lowerend istobe 33 m
must be built at an angle of not more than 157 2 metres and at the higher end 3.5 metres m
R To obtain planning permissicn, the roof
A side view of the ramp which was actually must slope at an angle of (25 = 2) degrees to the horizontal, \
erected is shown above. Should planning permission be granted. Im
Does this ramp satisfy the local building regulations 7 Justify your answer. 4 RE
You must explain your answer with mathematical reasoning. 4 RE
B The diagram shows the design
Twa support cables, from the T of a swimming pool 50 metres
top (T) of a motorway light, 51 in length. IJ Lo gt
h i ints, P ;
are attached to a pair of points e The pools | metre deep al one S —
A and B, on the ground. / / end and its base slopes downwards e lir' e
as shown in the diagram Vs / 135 m at an angle of 3° to the horizontal d metres . //
3 - |
a)  Calculate the distance /’ ;‘/ Calculate the depth, o metres, of L
from B to C, /\ /x T KU the other end of the pool, giving
~ i/ Al
b)  Calculate the distance . VW = - =4 your answer to 2 significant figures.
from Ato B, A B c 3 RE Do not use a scale drawing. 5 KU

- 36

-17 -



Solutions 6. See Pythagoras Section 6
8 Trigonometry - SOH-CAH-TOA For the solution — misplaced in wrong section.

I.  Find SV and then $W

. SV
sin34 = E— hence SV =733 cms tand = E
1 3 1.5m
S Sw
co525=—= 50 SW =6.6 cms (2 5f) S
sV 733 ! §=tan o
Im
0 =26.565,,°
2. Let Length of ladder = { Yes Planning permission should be granted, since angle
. 14 i J
Sin60 = 'T /= 16.17m is between 23° and 27°
Look at second triangle, cat is 15 m up the tree. 8. 50m

Let angle of ladder be T | Im
dm

. i 5
sing = —5 sinB=09276 0 =8" ?

16.17 l h

3. Letangle of amp be @

¢ A
tan9=£ — @=tan""| 0_5,) =147 tan3° = hence h =50 tan 3% = 2.62 metres
9 1.9 ' 50

Hence d =14 2.62=13.62

Yes, the ramp satisfies local building regulations.
Hence depth of pool = 3.6 metres (2 sf)

4, a) BrcC tan?O:E BC=49m
BC
b} AtoBis AC-BC
tan40=£ﬁ AC=16.1m
AC

Hence AB is: 16.1 —4.9 = {1.2 metres.

5. a) Let diagonal of courtyard = ¢ metres

4.6 4.6

tan8°=-—— 5 d=—""— = 327 metres
d tan 8°
b)  Let length of side of courtyard = / metres.
Then by Pythagoras

Pef =327 5 27 =1069.29
{=+534.65 = 23.12... metres

This is approx 23 melres.




Pythagoras
Corbetl Videos 257, 260, 261 on www.corbettmaths.com
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Click here Scan here

Question 1:  For each right angle triangle below, work out x

(2 (b (©
3em B x 8cm 12cm x
4em érm

Question 2: Calculate x

Give each answer to 2 decimal places.
(2) x (b x ©
5cm 12em Om S
Bcm

30em

(d) 4.2cm

115 yards

Question 3: Calculate x
Include suitable units and give each answer to 1 decimal place.

70cm

125
(a) (S (®) Scm :i 33mm () 0
im ‘ :x - A om
()

Question 4:  For each right angle triangle below, work out x

a b i
(a) o (b) x (
x
i N 24cm
10em

12em
2 CORBETTMATHS 2018

25cm

2m
(e) {f)
22mm 37mm &
B A A R
x
X

* Pythagoras
Corbett Videos 257, 260, 261 on www.corbettmaths.com
moiths

Question 5: Calculate x
Give each answer to 2 decimal places.

() b) 37cm (©
8cm 16k
X X 7km
40cm
Bem X
22¢m
(d) (e {f)
2.3mm 1 mile
b's X 5
2.5mm 97cm
0.4 miles

Question 6:  Calculate x for each right angle triangle.
Give each answer to 2 decimal places.

{a) (b) (©
6cm

Tem 20cm
(@ (¢) . )
x 19cm 9
1.3km 35m @
Bim
1.7km *
(g) (h) (i) 0.5cm
X
26cm
. 17em X 14mm
’ 2.lcm
x
() (9 s0um U]
[
licm X x s 1km
3.bm
80mm 90000cm
© CORBETTMATHS 2018



* Pythagoras
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maiths

Question 7:  Work out if each triangle below is right angled or not.
The triangles are not drawn accurately.

(a) {b) (<)
65cm 65cm
40cm G 52cm o8cm

Bem 39cm 28¢cm

Apply

Question 1: A 9m ladder is placed against a wall,
The foot of the ladder is 1.5m from the foot of the wall,
How far up the wall does the ladder reach?

L]
R
g

HHH
b
3
.
“'

Srm
Question 2:  Shown is a square with side length Sem.
Find the length of the diagonal, x. X
»
Question 3:  Shown is a right angle triangie.
Calculate: 25¢cm

7
(2) the perimeter of the triangle. em

(b) the area of the triangle,

Question 4: A rectangle is 20cm long and 8cm wide.
Find the length of the diagonal of the rectangle.

Question 5:  An airplane is flying from Redville to Leek.
The airplane flies 50 miles East and then 180 miles South.
How far is Leek from Redville directly?

Question 6: A frame is made from wire,
The frame is a trapezium
Calculate the total amount of wire needed to make t4cm 8cm
the frame,

_ 12cm
Give your answer to 1 decimal place,

‘= CORBETTMATHS 2018

Pythagoras
Corbett Videos 257, 260, 261 on www.corbettmaths.com
moths
Question 7:  ABC is an isosceles triangle. B
(a)} Find h. -
{b) Find the area of the triangle.
A fem [
Question B:  Shown is an equilateral triangle.
Find the area of the equilateral triangle,
10cm
Question 9:  Stanley has drawn a right angle triangle.
One side is 14cm and another is 18cm.
There are two possible lengths for the third side.
What are they?
13em
Question 10: ABCand BCD are right angle triangles. em
Find the length of AB
Sem
Question 11: A wooden flagpole is 25 foot tall, *
In a storm, the flagpole is broken and its top
touches the ground 5 foot from the base.
Find the lengths of the segments of the flagpole.
Question 12: Benjamin has compieted this question,
Can you spot any mistakes?
G at+b?=ct
x "
12em 1224162 = &
4 144 + 256 = x*
16¢cm 400 = x?
b x* =400
x = 200cm

& CORBETTMATHS 2018



Pythagoras
Workout
CQuestion 1:
{a) 5em
Question 2:
(a) 9.43cm
{d} 5.47cm
Question 3:

{a) 1.6m/160cm

{b) 10cm

(b) 32.31cm
{e) 43.05mm

{b} $9.9mm/6.0cm

(e} 13cm

{c}9.22m
{f} 14.01 yards

{c})211.9cm/2.1m

Question 4:

{a) Sem {b) 8cm {c) 7em
Question 5:

(a) 6.24cm {b} 15.20cm {€) 14.39km
{d) 0.96mm (e} 94.47cm (£} 0.92 miles
Question &:

{a) 7.21cm {b} 9.75 cm (€} 18.73cm
{d) 2.18km {e} 37.09m {f) 21.02cm
{g} 1.98cm th) 19.67cm (i) 13.08mm
{j} 13.6cm {k} 3.38m {1} 1.35km
Question 7:

(a) No-402 + 82 = 1664 and 412 = 1681 so it is not right-angled
(b) Yes - 522 + 392 = 4225 and 65% = 4225 so it is right-angled

(¢} No - 582 + 287 = 4148  and 65% = 4225 so it is not right-angled
Apply

Question 1: 8.87m

Question 2: 7.07cm

Question 3: {a) 56em (b) 84cm?

Question 4: 21.54cm

Question 5: 186.82 miles

Question 6: 47.4 cm

Question 7: {a} 8.77cm {b) 17.55¢m?
Question &: 43.3cm?

Question 9: 22.80cm or 11.31cm
Question 10: 12.93cm

Question 11: 12 foot and 13 foot

Question 12:

Question 13:

Question 14:



[

Angles formed inside Circles - Isosceles Triangles

is call a ¢l

A dimmneter is a special chord.

SOAL = JOBA

Any line joining two points on the circumference of a circle

If the two points, A and 3, are joined by a chord A3, then the
triangle formed must be an isosceles triangle,

.

.

Exercise 10-6

I. Calculate the sizes of the angies in triangle OAB shown opposite.

2. Find the missing angles in each of these :—

A B
P

(C) . )
.t‘

3. Use a coin to sketch each of these circles and fill in all the missing angles :—

Chapter 10 90.9949€¢L.96

this 15 page 106
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A perpendicular bisector is a line which cuts another
line in half and does so at vight angles to the first line.

AC and CB, (both 4 ¢cm long), by the line OC,
OC is the perpendicular bisector of the chord AB.

Can you see that triangle OCB is a right angled triangle ?

For the diagram shown, the chord AB is now cut into two parts

Sem

Al C |B

This means that you can use Pythagoras’ Theorem to find the length of OC. 'g—— gy —

4. Use Pythagoras™ Theorem to calculate the 8.
length of OC in the above diagram.

Copy and compleie ;-

5. Use Pythagoras' Theorem Lo calculate the
length of OC, to the nearest millimetre, in
each diagram below = 9.

| (b).
0
N
= | cm =P P 10.

6. Calculate the value of x in each of these :—
(a} G (b)

=

11

7. In this circle, chord PQ
is 10 em and the line
OC is 12 cm long.

Calculate the arca of
the circle.

|)

<

Chapter 10 SR_LESRe A%

this 15 page 107

_J
A honizontal pipe has some 15 ]

waler in it to a depth {CD).

The surface AB is 24 cm. 'y

! 15 cm
I
T i
v t i
3

- 7] o -

The radius OB of the
circle is 15 cm.

(a) Calculate the length
of the line OC.

(b} Now wrile down the
depth of the water CD.

A tunnel entrance has
cenire C and a circular
arc of radius 8 metres.

It muetrox
Calculate the Te

height of the : &m

tunnel entrance U

The picture shows a glass

lamp, consisting of part
dem of a spherical globe on

top of a ¢ylindrical base.

(a) Calculate the length

.‘,fm t— 16 cm— of the red line.
¥ (b) Calculate the tota}

height of the lamp.

T

A clown’s face is drawn using
a segment of a circle, with an
isosceles triangular hat. i ein
* The Radius = 26 cm
* Line OC=10cm A
* Side TB =40 cm.
(a) Calculate the length
of the base AB of
triangle ATB.

(b) Calculate the total height of the face and hat.

QRLER8R.96 The Circle 2



Angles in a Semi-Circle G

. . - + + ‘xr
The diagram shows a semi-circle with diameter AB and a 3rd point

| C drawn somewhere on the circumlerence of the semi-circle,

Two chords, AC and BC are drawn to create triangle ABC. A M

If you measure the size of ZACB, it alwaxs furns owl o be 90°, (as long as C is on the circimference) 1

| Faery tringle ina semi-cirele, formed like this, with the diameter as base, is a vight angled trismgle.

Exercise 10-7

|.  Calculate the values of @, b, ¢, d and ¢ in each of the following ;=

2. Sketch each of the following {a coin might help) and fill in all the missing angles :-
(a) ()

sheunuther  baecedss faiiefean

Chapter 10 QELe098.44 this 12 poge 108 e G069 The Circle 2

Because we have right angle triangles formed in
semi-circles, we can once again use Pythagoras’
Theorem to find a unknown lengths.

3. Calcutate the length of the diameter AB shown
in the semi-circle below :-

Copy and complete =

4. Calculate the value of x for each of these -

>
=

@ (b) N
12 mm
gm f mm
: U
(c) (d)
Wm
>

5. Calculate the perimeter of quadrilateral PQRS,

where PR is a diameter of the circle.

.

s
P R
5 em
Q 10.

6. Calculate the area of
this circle, which has
EF as its diameter.

30 mm 16 mm

E 3
\.‘i"j

An entrance to a wnnel, through which water
flows, is in the shape of a semi-circle.

Two wooden beams are used to support it while
work is being carried out on the tunnel.

-

//}:

Calculate the length of the smaller beam,

1]

T4m——

A semi-circular swimming pool has a diameter
of 20 metres.

20 m

M
Lucy swims from T to M, then from M to S.
Josh walks directly from T to §.
How much further has Lucy travelled than Josh ?

Ryan looks at this sketch of a semi-circle with
diameter PQ.

L
,\5-1 cm
P Q

83 em
He is not sure whether the point T actually
lies on the circumference.

Use the Converse of Pythagoras” Theorem
to decide if T lies on the circumference or not.

The circumfereitce of this circle, with diameter
UV, is 12%6 cm, and chord UW = 32 em,

(a) Calculate the
size of the
circle's diameter.

(by Calculate the
length of the

chord VW.

{¢) Calculate the total area
of the pink segments.

—

Chapter 10 SSRGSV .S this is page 109 9 48aa Q8 The Circle 2



[Tangents to a Circle

A tangent is a line which, even if extended, would only
ever touch a circle at one poind.

Only the red line shown opposite is a tansent. -

) l:lugal_l

L

A Special Property

The diagram shows a tangent, AB, meeting the circie at point B.

If we draw a radius (OB) to this point of contact B, it is found
that the radius and the tangent are at right angles, (LABO = 90°%)

Exercise 10-8
3. Sketch the following, (c¢ corn mighi fedp), and

fill in the sizes of all the missing angles,
(a) (b}

1. PA iz a tangent to this circle, meeting it at the
point A.

A

(a) What is the size of ZPAO 7
(b} Write down the size of ZPOA.

2, Write down the values of @, b, ..... g.

ae.L9%4ae.588 this 1s page 110 94.9404.84 The Circle 2

Pythagoras (again 1)

are formed, Pythagoras® Theorem can
| be used to find missing lengths.

o
e
1

{ The distance from O 10 A can
| be calculated as shown :-

o
>
I

'Agam because right angle triangles { S

24 4+ 10%
576 + 100
676

676 = 26 mm

A Hdmm B

4. Calculate the distance Q  12dem

from P to the centre v

of the circle C.
5. Determine the lengths of the red lines.

6. Calculate the
arca of this
| circle.

-l chy

7. Determine the length of the tangent PQ.

.

8.  Determine the length of the line PA.
(Hint - find the lengih of PO first).

40 .80eR 9%

Chapter 10

this s page 111

9. BA is a diameter of this semi-circle and is
extended to point S.
ST is a tangent meeting the semi-circle at the
point T.

3} ¢ =

: A

(a) ®) . ]

(a) Calculate the size of radius OT.
¥
(b) Now find the length of the chord AT.
It em
Gem 38 cm )
10. The diagram shows a wheel, centre O, with a

radius of 6-5 centimetres.

6-"i cm

=} Wem -

G

GH 15 a tangent and diameter BT is a line of
symmetry for the whole figure.

A ved wire is stretched from G to O to H.
A blue wire is stretched from G to T to H.

By how much is the blue wire longer than
the red one ?

Il. Triangle ABC is right angled e L
aC. r's
The hypotenuse, AB,
of triangle ABC 18 em
is a tangent 10 /
the quarter

circle at T, A 'f'

Calculate the perimeter of triangle ABC.

QR _.GG8E 4% The Civcle 2



3 a  Yellow area
b 47 25¢cmz
Exercize 9 7
1. a (x+ Dix+ 1) b
¢ (A+5)%k+2)y d
e (&= 1) -1 )
g (-6} -3} h
b (v + A -1) i
kK (p+3Xp-3 |
m (v = dMx + 1} n
o (v =60y + 2) P
2 A4 v - 6Hx + 1) b
¢ {vr=-5)r+ 100 d
e (¥ =35r+3 )
g y-THr=-2) h
i @=THe + 7 i
k a4+ 6)a -3 l
m (¢ - 5%c -3 n
o {¢=94c + 3} P
q K+ 10}k ~ 1) r
s (K=-TMk+35) 1
u (v o+ 4y - 2) v
w (v — 4} v + 3} X
3 a (2r + 3+ 1) b
c 3y +2M2v + 1) d
e (6k — I¥2k - 1) f
g (40 =502 =t) h
i (Bu+ 1M -2y
k (2m - D){m + 1) |
m (de + 302 - 1) n
O (4w =35K3w + 1) p
q 4k + M6k -1} 1
s —{2v -3y + 5) t
u (= 12gKp + 24) v
w (g —Thyu + 2h)
¥ B35+ M3p-2) z
Exercise 3 8
1. 6(x + 6y} 2
3. (v + 3)y + 3) 4.
o (v =3)}¥ +2) 6.
7. e+ h=j) 8
9, m(m -8 10.
L. (b =1b+ 1) 12
13, (h=2Kb+ 1) 14
15 2x(x - 18) 16.
17 (2p + SKp = 1) 18
19, 9 —x)9 + x) 20
21, 6¥i3 -y) 2%
23, 2k + 1)k = 1) 24,
25 14tm ~ 2n)m + 2n) 26,
27. Apy(p - 3q) 28,
29, Ax{r - 3Mx + 3) 30
3. 4(x + 2x - 1) 32
33, wlk =m)(k + m) 34
A5 pipr-p - 1) 36

e Ay =2y + 2)
g G(r+3)(v-5
oIS = Y M + V)
kK mim = n¥m +m)

k(p = 3)(p + 3¢)

0 3x(3x - H(3x + 4)

q (- &30+ k)

5 (1 = 4vIH + 4y2

Remember Remember &

2t

=

Tx

=

Int-2-Maths 3¢

23+ 302 + 30+ 0

)

i

|

6V3 + 52 — 10y + 3

f
h
)
I kp ~ 6qMp + 64)
t
P
T
1

. hib

= yHx + )
10(a = 3b)a + 3b)
a(w — vi{w + ¥)

d(d + 2Wd = 2)
(2= a2+ 1)
(p2=g2)(p+ g2)
32— A)d2+ )

k- 52 = (k =33k + 8)

b + 20 + 1)
d + THd + 2)
(b =3Kb - 3)
(w—3)(w=8)
(n+ 3Kn -2)
(g + 6)g = 3)
(r=T%r + 1}
(= 10Mh + 2)
(x + 3)x + 5)
(xr ~9x - 2)
{(yv+8ix-1)
(¥ +6)y +2)
(o — 1D + 1)

{a — 2)a - 3)
(¢ + THe - 3)
(& -8 -2)
(A -9k + 1)
(k + 6}k - 4)
(v =34y - 10)
(v =80y - 5

{2u + IXa + 3)
(g + 3g +3)

26 - ip -3)
(30 + )z - 2)
(5p = 1Mp+ 1)

Gy + Dig - 1
(dr = 1)(2n + 3)
(2 + 3M2¢ + 3)
—(6x + N3xr - 1)
{r + 6y)(x + 2v)
B+ 2c)0bh + )

(20 + v}t - 3v)
(3sin = 2Z}3sin ~2)

p+THp -T
kik = 1}

(1 =a)] + a)

Me=2H{c+ D)
4= Dig-1)
)]

2(r — 3}r + 3)
a(a = 1)

L Bu+ )G+ 1)

A5 -5+ 1)
(4 = 25)(9 + 2b)
14(x2+ 3r2)
(dx = 1)4x - 1)
(4t = 1} = 1)
(3¢ — 2)(2u + 3)
10wil= 2w)(1 + 2w}
(2 £ 3)(x = 5)
{x + 3)x — 3)x2+9

a 24v b g2 c 32ub d 5p2
e dmin f 3x2y g 20 h 4x2
a Saq+ 10 b 8~2r ¢ Sa+a
d —6x2 + 12vy

a 3r +10 b y +36 ¢ 16-3g
d 9w +14 e IB-8/ [ 3g+2
g 5-5u h 2k+6 i 14m-2
a ¢ +9%+ 14 b b2-%h+ I8
¢ 2+ - 18 d 1242 + 204 + 3
e =1e+5 0 14y2 4+ 19v =3
g 4k2-20k+25 h mi+4+4im>
i

Ba} — 3682 + 545

Sxr — 12 + 1

€8LE4GeLGSe

5 a Ha+6 b T3 -4b) o o(d+ )
d 2b(h—5) e n2n = 1) T J2kM2k + 3i)
g ir =100+ 10 h S5{g -2g + 2)
I (w=8nw=2) J (2o + 3)m + 2)
k (5b = 2b = 5) I {a = 2vHax + ¥)
m (3x - yH2x +3¥) 0 {x = Ty)x - Ty}
o {l =51 + 503 p (On+ NDn-2)
q 3p(p - 16) r Tablaz -3)
s 1T7s(r—w)i + u) (a2~ y2)x2 - y2)
6. a 2k+3 b Lk+2
¢ 2E+Mk+D=22+7k+6
d 2k2 +6k + 14
Turn off that Calculator - Non-calc 3
I. a 6575 b 837 ¢ 360 d 27360

e 125001 6300000g 880 h 7036
£2220
3. a 475 b 6716 ¢ 10251 d 08
e 70 f 115644g 23444 h 2-168
4. a 264 b 63 c 600
5 a 2y b &gy c Uy d 1y
6. a 14y b 43, ¢ 9 d 1y
7. 100 pupils
8. a £282 b £23-50 ¢ £42:30
9. a £1:60 b £4:20 ¢ 96p
d £9 e £75 1 £30
10. £1632
11, a 7 b -29 c -17 d 40
¢ -60 [ —45 g 121 h -5
i 45 j -6 k =18 | 35
12. 36*
13, 23rd May
Answers to Chapter 10 Page 101
Exercise 101
I. 55em
2. a 1256 cm b 1178 cm
c 69 cm d IBB84 cm
3. a2 2512 cm b 1963
c 1814 d 3768 cm
4. a 1884 mm b 5495 cm
¢ 3908 m d 5233 cm
a 418 cm b 7489 mm
6. 16-28 cm
Exercise 10 2
1. 39-25 cm?
2 a 2617 em? b 4239 cm?
3 a 27475 em2 b 5233 cm?
4 a 4396 cm? b 80244 cm?
¢ B34l cme d  545) em?
e 12822 cm: [ 6932 cm?
g 16354 emz
Exercise 103
1. a (i) 3925cm (i) 111644 cm?
b (i) 1295 mm {ii) 3562 mm?
2. 139536 cm?
i 157 ¢m?
4. 2442 cm
5 a 11813 m b 10554 m
6. 116 m
7. a 2934 cm b 5322 cm2
g a 11304 em? b 72cem? c 41-04
9. 254-18

Exercise 10 4

1. 4s5*
2. a 120° b 240*
3. 180°

this is page 229

€QLee4eCuGe

4. a 1474° b 1698° ¢ 223 d 107-5°
5 a 330° b 507738 mm2
Exercise 10 5
1 45 2 a 1156 b 2389°
3 300-4°
4. a 120:0° b 15%0° ¢ 1075° d 301-0°
5 a 202-5° b 636cm
|'.. Exercise 10 6 -
. ||u? 2 a llho
an +0 15 15

5 a 89 mm b 32 mm

6 a 63 mm b 173 mm

T 530-66 ecm2

8 a 9cm b 6 cm

9 1187 m

100 a 183 cm b 453 cm

Il. a 48 cm b 68 cm

Exercise 107

l. a 30° b 17" c 487 d
e 48"

34

A

3. 13 em

Answers



4 a 2154 em b 1342 mm \ 10, a 686 b 193 ¢ 0235 d 00570 Exercizse {1-2
d 21-56
¢ 1249 cm cm 1. 322 cm
5. 176 cm 6. 90746 mm:?
2 a 100 b 74 e 5T
7. 63 m 8 828 m Qutcome 2 d 786 e 77 { MR (all em)
9. (longesi)2 = (shortes)2 = 7225 by converse, 11, a 120 cm* b 42-5 em? 56 m 4. 8lm 5 155 m
of Pythagoras T lies on circumference l ¢ 495 cm? d 1505 em? e N
10. a 40cm b 24cm ¢ 872 cm I 12. a 960 em? b 98 cm?
Exercise 108 .l 13. a 804 cm? b 4850 em? Exercise 113
1. a 90° b %% '| 14. 4396 lirres I a 25° b 356° c 147 d 6°
45 [ 387 227 h 12°
2. a 38 b 75* ¢ 15* d 60* IS5, a 5652 cm! b 220-8 mm? .c 66° | 85° &
e 45% § 47° 32" |
2 | Outcome 3 2 21-8*° 3.2 240" b 32-1°
Ky | 16, a 523 cm? b 56520 cnd 4. a ABI° b 450" ¢ T1.6°
117. a W3 b 23 d 207" e 281" f 5247
|18, a 23 b2 5. 317 6, 707 7 136
T oresy b 2+ B a 103° b 1003
20. a =1 b -4 ¢ =3 Exercise 11-4
21. 2 m=2 (0.3 bm=3 (0 - I. a 0766 b 0-500 c 0866 d 0995
¢ m=1 (0, -5 d m=02 02 ¢ 01221 0477 g 0339 h 095
| e m=-2 (0.-1) { m=— (01} i 099, 1000
|22 a2 m=12 (0.0) ¥=2x I, a 236° b 12:4° ¢ 264 d TIT*
b m=2 (0.-3) v=20-2 e T2° f 10:5° g 300° h 145°
¢ m=Wz (028 y=lams2 i 195% | 360"
s mEE D g 3 a 178 b 88 ¢ 1050
e mE=ME W) ye=daxed d 2074 e 24 f 178 tall cm)
f m=-1 (0.3} y=—-r+3
17m 5. 092 mé6 I5km T 63m
Outcome 4 a 60° b 87Tm ¢ B3Tm same'
23, a 8r+ 40 b 5p+ 10 a 236" b 418" ¢ 108"
a 155 em ¢ 3a-18 d 9w -27 d 56:4% ¢ S88" [ 387"
By C
Gk o £ df«ed 10, 531° 11 13T 12155 i3 139°
5 a 92cm b 34cm g 4gt+ Sgh h 3lw-3w2
6. 346185 cm? 7. 212cm 24, a Au+4b- 12 b v+ 4y Exereise 11-5
8. 24cm ¢ Se—§+355 4 3dyg 2 I. a 0766 b 0174 ¢ 0500
9 a I8 cm b 226 em 25 a r*+8r«+ 15 b ox2+ 10x + 16 d 0866 ¢ 0996 I 0609
c xi+cx-=T d A2 +h-12 P
2. a 36-9° b 691 ¢ 83-6°
le. 89 cm Il 621 cm . 3 1
e k2-10k+25 1 yredg-21 d 3290 e 7950 { 29.0°
_— ———— 26, a Bxl-ldr=15 b 12¢2+B—1S 3 4 4Zcm b STom < 42 cm
Exercise 109 c 9l + 9¢ = 10 d = lla + 30
e 2uwrelTr+30 f 52— 16rs+3 223 ecm 5. 271 m 6. 275 cm 7. 1006 cm
1. a 125° ' ’ .
" 39-7° 9,4 336" b 56-4° 10. 81-1°
27 a nZ-dw+ 4 b e+ 20¢ + 100
2. £ = 138 4L = 90" A =
AOB= 138 CAO=0 CBO ¢ x4+ 6y | d 25q2 - 204 + 100 E ise 11 6
90 e 9xt4brl f 2502 — 204+ 4 xercise
3 a 24* b 132° ¢ 66° d 24* g Fu + 2ub+ 462 h 1617 = Bi5 + 57 1. a o7 b 505 ¢ 1729  (all cm)
4 22-4 em 2B a Bla+bh) b 5(1 + 5) 2, 8&l2m
. 2 CRIO Al d 3(3d - 2¢) 3 a 37lem b 8Blem ¢ 2472 mm
SN SEAGT e 5(2u + 3h) [ &3m =2}
6 a (i) 10em (i) 28cm b 262 cm g ble+w) h x{n = m 4, I m
7 609 cm 29 a (v -SHt + S b (a - 9a +9) 5 a 209%m b 199cm ¢ 3067 mm
c (6 - w)6+ w) d e —Me+ N 6, 158 cm 7. 516 cm 8 103 cm
S 30, a (x4+S(x+2 b (w+Bw+2) Exercise 11-7
. I 9 r — -
| a I8 m b 419 mm : :$+3;:Z+ii ;:_l::-; 2;;;:” 2)21 (R P o
2. a 883 m: b 209 mm? - n - P : 3
. g ) e hodb-% hir-Dr-0 d 140 e 101 [ 242 {all cm)
3 a 1357 b 100" ¢ 300° d 160 It =10 =5 § (+ 19+ 1 3. a T3 b 3990 ¢ 117
4. a x= 44° b v o= 50° Kk (r=50r+2) I (e = 6)e + 2) d 3577 e b646° f 30-0°
¢ == 50° d w=375% m {+ 5 -4 n o+ e —2) 1 394 m 4, 318-5¢ 5 45411
5. a 6em b T8 mc 2006 mm 2. a 499 cm b 42-52 cm ' a 78 m b 71 m 7. 135 m
a 106 cm? b 1939 m 32, a 9915 em2 b 1811 em2 & 180 km 9. 128" Yes. ok
2637 m b 4003 me 33 a 310 59° bl 240 1o 118° 1L 108 cm? 12 399 m
Maths 1 NAB P Page 114 .y fT¥m 13- o s ok
aths ractice Page R
g 35 a4 moo 58 bon=115 Remember Remember 11
Outcome 1 36. 114 em 1. a 106cm b 392" ¢ 277cem
I. a £16 b £875 ¢ 94p 37. S3% 2. 643" 3 Bm
d £1-50 ¢ £560 [ £80 . 4. 302 m
2. 135 m Answers to Chapter 11 Page 120 T
3. a 65564 £125583 P— 6. 036 -
4. £102960 5. £50494-25
I. a 0424 b 1-072 ¢ 1-376 d 11-430
6. £4050 e 11428 [ 0287 g 0070 h 2050 |Answers to Chapter 12 Page 136
T a 4000 b 30000 ¢ 40 d 700 i 8144 j 1000 k 2:174 1 0061 2.1
E ise 1
8 a 4300 b 44000 ¢ 530 d 860 2. Yes itis! fercise
9. 4 BIBO b 64700 ¢ 6090 d 147000 3. a 16cm b I0cm ¢ I'6 d 16 i w Xl biakmd ¢ r=12
Int-2-Maths 3¢ 905994004 this is page 230 GeLegEeuea Answers



* Similar Shapes: Sides 1
Corbell Video 292 on www.corbettmaths.com

mdctihs

Examples %
OEEE,
Click here Scan here
*The diagrams in this exercises are not drawn to scale.

Question 1:  Below are pairs of similar shapes.
Find the missing lengths.

hcm
Sem
Hem 4c
s m [ ]
{© (d)
= 20cm 15cm
4cm ak lem 25cm
15em I_] cm]
(o ]
12em
fe) {f)

é 6.5:m L3m
il 1.2m

50cm
Question 2: These pairs of shapes are not similar.
Explain why. I
(@) (b) |
E 15cm £ N |
e B 3cm
I € 4cm B
b c H ddem €
6

Question 3: Rectangles ABCD and EFGH are similar.

Work out the size of EF

& CORBETTMATHS 2019

Similar Shapes: Sides 1
Corbett Video 292 on www.corbettmaths.com

motths

E
Question 4:  Triangles ABC and DEF are similar. 6
{a} Work outthe length of DF : /\ '
(b) Work out the length of BC
A . ¢ o F

K
= I I L

Question 6:  Trapezium ABCD and trapezium EFGH are similar,
F F
& c f AY
A [+] E 1 [

Question 8: Rectangles ABCD and EFGH are similar, €

Question 5:  Triangles GHI and JKL are similar.
(a) Write down the size of angle JKL

(b} Work out the length of GI

(a) Work out the length of EF

(b) Work out the length of AD

Questien 7:  The triangles below are similar
(2) Find the size of x

(b) Find the size of y

Work out the length of EF " =

b [ H

Question 9:  The diagram shows three similar rectangles.

(a) Work out the size of x

(b} Work out the size of y A B

® CORBETTMATHS 2019



Similar Shapes: Sides 1
Corbeil Video 292 on www.corbettmaths.com

maiths

Apply

Question 1: Rectangles ABCD and EFGH are similar

Find the area of rectangle EFGH

Question 2: Here are two triangles

g

Finley says “the two triangles are similar because 3cm has been added to both the heightand
base of the smaller triangle.”

Explain why Finley is incorrect.

Question 3: ABC and DEF are similar right angled triangles.
AB=24cm  AC=7cm DF = 42cm

Work out the length of EF.

A € 0 doem T
Answers

Click here Scan here

® CORBETTMATHS 2019




Video 292

1
a) 16cm b} 12¢cm <l 3Acm dj 45cm
e) 45cm ] 2.5¢cm

2a} 4 x 2 = §, but 7x2 does not make 15

b} AB and CB have been multiplied by 8, but AC has been multiplied by 7

3) 18cm

4a) 24cm b) 5.5cm

Sa) 65° b} 11cm

Ba} 15.6cm b) 6.4¢cm

7a) 20cm b) 10cm

8) 14.4cm

9) 22.5cm

Apply:

1) 126cm?

2) For shapes to be similar, corresponding sides must be multiplied by a common scale factor.

3) 150cm



5.

Similar Shapes and Similar Triangles

Similar Shapes — Area and Volume Scale Factors

L3

Two perfume bottles are mathematically similar in shape &

The smaller one is 6 centimetres high and
holds 30 millilitres of periume. T
Ouem [
l S 3 KU

The larger once is 9 centimetres high

What volume of perfume will the larger one hold.

The two boxes below are
mathematically similar

and both have to be wrapped 50cm
with decorative paper.

40em

[

[P——

If it requires 3.27 m* of paper to cover
the large box. calculate the amount of paper needed to cover the smatler box. 3 KU

The diagran shows two botiles of
Silvo Shampoo.

The two bottles are mathematically

similar, and the cost of the shampoo
depends only on the volume of liquid
in the bottle.

If the small one costs 80p, what should the large one cost 7 3 KU

The diagram shows two jugs g
which are mathematically similar.

The volume of the smaller jug is 0.8 litres

Find the volume of the larger jug 3 KU

The diagram shows two storage jars which are mathematically similar.

The volume of the large jar is 1.2 litres.

Find the volume of the smaller jar,

Give your answer in litres

correct to 2 significant figures. 4 KU
The diagram shows two tubes of toothpaste. 160 mm
Assuming that the tubes are mathematically -Tod'ﬂ'npns\?'

similar, and that the price of toothpaste depends
only on the volume of toothpaste in the tube,

what would be the cost of the large tube when ﬁg‘!’hpﬁlﬁeg
the small one costs £1.127 200 mm 3 KU

1

Similar Triangles

A metal beam, AB, is 6 metres long.  Fizure )
It is hinged at the top, P,

of a vertical post 1 metre high.
When B touches the ground,

A is 1.5 metres above the ground,

as shown in Figure |

When A comes down to the ground,

B rises, as shown in Figure 2.

By calculating the length of AP,
or otherwise, find the height of B

above the ground.

Do not use a scale drawing. 5 RE

A 300 m 3

The road joining A to B is
parallel to the road joining
Cto D in the diagram.

AB =300 metres,
AX = 180 metres,
BX = 240 metres
and CD = 730 metres.

C 750 m D

a)  Prove that the two roads AX and BX are al right angles to one another 3 RE

b)  The Brock Burn burst iis banks at T and the road became impassable.
An alternative route had to be found in order to travel from A to D

Calculate the length of the shortest route. 3 RE

AC is the diameter of the circle.
with centre O, and radius 12 centimetres

AD is a chord of the circle.

OE is parallel to CD

Angle ACD is 58°
Calculate the length of ED.

4 KU

=24 -



Study the two triangles shown.
4-2 ¢m
A
4-6 em C

a) Explain clearly why the two iriangles must be similar.

b)  Use the fact that the two triangles are similar to calculate the length of the line DE.

Triangles ABE and ACD with

soeme of their measurements are
shown opposite. C

Triangle ABE is similar to
triangle ACD. bem
Calculate the length of BE.

Do not use a scale drawing.

e 10em E2em

The brown family want to convert the roof space in their bungalow
into an extra room.

Moor

fipeure 1

floor

fipgare 2

The position, AB, of the wooden beam must be changed to position CD,
as shown in figure 2.

The wooden beam must always be parallel to the floor.

By considering the similar triangles EAB and ECD, calculate the length of the
wooden beam in position CD.

Do not use 4 scale drawing.

By holding a 10 pence coin at arms length, it is possible to cover exactly
the face of a person standing a distance away.

— 75em yom
- ~
i -

322 4cm

B

The dizmeter of the 10 pence coin is 2.8 cm and the length from the top to the
bottom of the person’s face is 22.4 cm.

If the distance from the observer’s eye to the top of the coin 1s 75 cm, find the
distance from the top of the [0 pence coin to the top of the person’s head.

.25 .

4 KU

2 KU

3 KU



Solutions
5 Similar Shapes

. Linecar scale factor= — —

o
oW

Volume: = 30xzxzx§= 101.25 mis
2 2 2

} 40 4
2. Linear scale factor = ga - =

5

Arca: = 3.27x%x%= 2.0928 n* = 2.09m*

. 27 3
3. Linear scale factor= — — —
18 2

Cost: = 80x~x2x2 = £2.70
2272

a)  Use converse of Pythagoras in A ABX
AB? =300 = 90000
AX?+BX® = 180% + 24¢% = 90000
Since AB® = AX*+ BX  then £ AXB is 90°
So roads AX and BX are at right angles
to one another

b) Shortest route is AX — XC —= CD
Triangles ABX and XCD are similar
ZA=2D, ZB=ZC (alternate angles)
So,

X0, e B2 _
240 300 300
Shortest distance = 180 + 600 + 750 m

= [530 metres = 1.53 km

4. Linear scale factor = E - }_
20 2

3. 3.3

Volume: = 0.8x—x==x== 27 litres
2 2 2

TIES

24
5.  Linear scale factor - —
30

Volume: = l.2xixi xi = 0.6144 fitres
55 35

Volume = (.61 litres (2 sig figs)

AC =24 c¢m (diameter) and ZACD = 58°
Using SOH-CAH-TOA,

sinSS:%? > AD=24sin58=2035cm

A AEQ and AADC are similar (parailel line)

AE 12

e x20.35 = 10.175
2035 24

Hence ED =20.35-10.175=10.175cm

o
6. Linear scale factor = '—00 — &
160 4

Cost: = £l.|2x£x§x-§=£2.1875
4 4 4

Cost=£2.19

£B=80° (angle sum triangle ABC)
£E=65° (angle sum triangle DEF)
Triangles are equiangular. hence similar.

DE_105 . 10.5%46 _

46 42 42

Hence DE = [ 1.5 centimetres

BE 10 _10x6

Similar Triangles

|.  Due to parallel line, Triangles are similar

BP_ 1, ppat =g

6 15 15
Hence AP = 6 -4 = metres

In Figure 2 the triangles are similar:
Let B be h metres above the ground

ﬁ:——G—— but AP =2 £=E I =3 metres

1 AP 2

—=—_ 3 BE =5 ems
6 12 12
D3, o= 56
4 45 a5

75 »

The triangles are similar

(parallel line).

2 2
d 224 e 22.4x75

== -
75 2.8 2.8

Hence y = 600 — 75 = 525 centimetres

= 600 cmy

$o, distance from top of 10p coin to top of person’s
head is 525 cenlimelres.




N5 R1.4 Geometric Skills - Revision

This revision pack covers the skills at Unit Assessment and exam level for Geometric Skills so you can
evaluate your learning of this outcome, It is important that you prepare for Unit Assessments but you
should also remember that the final exam is considerably more challenging, thus practice of exam
content throughout the course is essential for success. The SQA does not currently atlow for the creation
of practice assessments that mirror the real assessments so you should make sure your knowledge covers
the sub skills listed below in order to achieve success in assessments as these revision packs will not
cover every possible question that could arise in an assessment.

Sub skills

Questions

Pythagoras' R1.4 | * Using Pythagoras’ theorem in complex situations, including 1-5 13
Theorem ' converse and 3D. ’

. . ¢+ Interrelationship of scale including linear, area and volume 6-13
IRIEIY (e scale factors.
Angles R1.4 ¢ Angles in quadrilaterals, triangles, polygons and circles. 1518
Circle . = Use the relationship in a circle between the centre, chord and | 20 - 23
geometry perpendicular bisector to evaluate missing sides or angles

When attempting a question, this key will give you additional important information.

* Question fs at unit assessment level, a similar question could appear in a unit assessment or an
exam.

» | Question is at exam level, a question of similar difficulty will only appear in an exam.

The question includes a reasoning element and typically makes a question more challenging.
Both the Unit Assessment and exam will have reasoning questions.

If a star is placed beside one of the above symbals that indicates the question involves sub skills
* | from previously learnt topics. If you struggle with this question you should go back and review
that topic, reference to the topic will be in the marking scheme.

NC | Question should be completed without a calculator.

. € | Question should be completed with a calculator.

Questions will be ordered by sub skill and typically will start of easier and then get more challenging,
Some questions may also cover several sub skills from this outcome or even include sub skills from
previously learnt topics (denoted with a *). Questions are gathered from multiple sources including ones
we have created and from past papers. Extra challenge questions are for extension and are not essential
for either Unit Assessment or exam preparation.

JGHS - N5 R1.4 Revision

Questions

Determine whether the triangle opposite

is right angled. 8 em 3 |

6 cm

10 ¢m

ﬁ‘t’N

The diagram opposite shows the position of Hightowa
three towns. ~

Lowtown is due west of Midtown hN

The distance from \

* Lowtown to Midtown is 75 kilometres. 85 kn \\ 1O km

»  Midtown to Hightown is 110 kilometres. hY

+ Hightown to Lowtown is 85 kilometres. \\
Is Hightown directly north of Lowtown? “\

. Y
Justify your answer. Lowitown 75km  Midtown 4

3
L
#
C

| A wheel chair ramp must be-righted
angled to pass safety inspection.

134-3 ¢m
Opposite is the measurements that a

safety inspector took of a ramp outside a
shop. 125.6cm

13-2 em

Will this ramp pass the safety inspection? 4

In the cuboid opposite, H - G

fa}  Find the length of the face
diagonal AC.

EL £ [4m 2

o] L
{b)  Find the length of the space ¢

| diagonat HB. A

In the diagram opposite is a square with
each vertex lying on a dot. |

The vertical distance and horizontal
distance between each dot are equal at
a length of 1 centimetre. |

Calculate the area of the square. | 3

JGHS - NS R1.4 Revision




6 Two fridge magnets are m;thgﬁ-atically similar. . 9 Two drinks bottles are mathematically similar in shape.
* One magnet is 4 centimetres long and the other is 10 centimetres long. ® | The smaller one is 6 centimetres high and holds 160 millilitres of juice.

| T = l

Yem

from [

The larger one is § centimetres high.

- Jem— -»- - 1em >

The area of the smaller magnet is 18 square centimetres.

What volume of juice will the larger one hold. 4
Calcutate the area of the larger magnet. 3 atve ] g
e e e e s - 10 | Shampoo is available in travel size and salon size bottles.
7 A supermarket sells cylindrical cookie jars which are mathematically similar. > b . .
L 4 | s The twe bottles are mathematically similar.
c A 1 B -“
v | ,S" ”1___
v I (- '-).} L}
- o
v | i_" I aﬁéﬁ o
OOKIES | -4 HA®
COOKIES 15cm C S s el i wasH | F2om
ies, l eoo il 2
i I traved sulon
The travel size contains 200 millilitres and is 12 centimetres in height.

v The salon size contains 1600 millilitres.

: The smaller jar has a height of 15 centimetres and a vetume of 730 cubic centimetres. | Calculate the height of the salon bottle. 3

| The larger jar has a height of 24 centimetres. |

. Calculate the volume of the larger jar. 3

| 8 | Two rectangular solar panels, A and B, are mathematically similar. o ;1 Triangle ABE and AC'? with 50““?‘: 0 pt
measurements are shown opposite. L
M Panet A has a diagonal of 90 centimetres and an area of 4020 square centimetres NC PP / ™~ \
” : Triangle ABE is mathematically P \ w iem
C A I | similar to triangle ACD. - “ \
. ~. N\
N R Calculate the length of BE. \ - Ny
o d 3 ! 1ikem E2em
- Do not use a scale drawing. 3

I A salesman claims that panel B, with a diagonal of 125 centimetres, will be double the
| area of panel A.

Is this claim justified?
Show all your working. 4|

JGHS - N5 R1.4 Revision JGHS - N5 R1.4 Revision



Calculate the area of the smaller shape,

12 [a metal beam, AB, is 6 m-etres long. Faur 1
- It is hinged at the top, P, of a Kosman
# | vertical post 1 metre high. i s,
NC -5 ~—t
When B touches the ground, Ais 1.5 : ';_';__;. -
metres above the ground, as shown Li Tt W
in Figure 1.
. it 113
- "Hl__..v"
When A comes down to the ground, B e ]
rises, as shown in Figure 2. et
| By calculating the length of AP, or i
otherwise, find the height of B above e
the . o
ground — e i
Do not use a scale drawing. 5
13 | The road joining A to B is A 300 m B
» parallel to the road joining €
# to D in the diagram opposite.
= e AB = 300 metres
o AX = 180 metres
» BX =240 metres
e D =750 metres
< 750 m
fa}  Show that the roads AX and BX are perpendicular. 3
{(b)  The brock burn bursts its banks at T and the road becomes impassable.
An alternative route had to be found in order to travel from A to D.
Calculate the length of the shortest route. 4
_ a
14 |Extra Challenge:
c Two shapes are mathematically similar. The volume of the larger shape is 400 cm? and
the volume of the smaller shape is 150 cm’. The area of the larger shape is 210 cm.

JGHS = N5 R1.4 Revision

15 | In the diagram opposite,
*
NC » 0 is the centre of the circle
¢ PQis a diameter of the circle
* PQRis a straight line
* RS is a tangent to the circle at §
+ Angle OPS is 28"
3
Calculate the size of angle QRS.
16 | In the circle
*
NC ¢ PBis a diameter
» CRis a tangent to the circle at point P
o Angle BCPis 48~
Calculate the size of angle EPR.
x\\
™.
It}
17 | Calculate the size of the interior angle of
¢ | the regular pentagon opposite.
# 2
NC
18 | Calculate the size of the exterior .
& | angle of the regular heptagon (a mig
¥ seven sided polygon) opposite. 3
C
19 | Extra Challenge:
NC

In the diagram opposite, the dot is the
centre of the circle.

Calculate the value of x.

pe—"/
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Ocean World has an underwater viewingﬁnnel. The diagram below shows the

- cross-section of the tunnel. It consists of part of a circle with a horizontal base.
#
C '
| bzl
rAm
The radius of the circle is 1-95 metres and the width of the base is 2.5 metres. |
Calcutate the height of the tunnel. 4
21 | Two identical circles, with centres P and Q, intersect at A and B as shown in the )
re diagram.
#
C

1
| The radius of each circle is 10 centimetres.
The length of the common chord, AB is 12 centimetres.
Calculate PQ, the distance between the centres of the two circles.

JGHS - N5 R1.4 Revision

[

3

= u"‘;

! Opposite is a picture of a road bridge. . I

The curved part of the bridge is
formed from the arc of a circle,
centre O, as shown opposite.

e OA and OB are radii of length b
170 metres.

» The height of the middle of ,
the bridge above its ends is
28 metres o

.

Calculate the horizontal distance, AB. 4

The diagram opposite shows the design of an earring.

The earring consists of a circle inside an equilateral triangle.
| The sides of the triangle are tangents to the circle.
| The radius of the circle is 8 mm.

The distance from the centre of the circle to each vertex of the triangle is 17 mm.

Calcutate the perimeter of the triangle. 4

[END OF REVISICN QUESTIONS)

{Go to next page for the Marking Scheme]
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Where suitable, you should always follow through an error as you may still gain partial credit. If you are
unsure how to do this ask your teacher.

Marking Scheme

5 =" Know to use Pythagoras to find of DP =42 43t
* distance between two vertices
fac +*  Complete Pythagoras o  p=5
«'  Find area of square ' Area=25m!
Notes:
1. Units required for final mark
& 10 .
* «'  Linear scale factor o oy or equivalent
c 2
s’ Area scale factor o (l‘iq] or equivalent
Selution {using an area scale factor) 3 2
l .
* with correct units < M2:3om
Notes:
1. Units required for final mark
2.« is only available if an area scale factor is used. % =18 = 45 cm? can only gain
the first mark and no other
T I3
* »'  Linear scale factor o -1%% or equivalent
C

»2  Volume scale factor

3
) (2—4) or equivalent
15

Solution (involving the use of the
o> volume scale factor) with correct
units

3072 om’

Notes:
1. «%is only available if a volume scale factor is used. %g-x750 =1200 cm’ can only

gain the first mark and no other

Valid strategy 10 and 6% +8?
: c o Calculation o 100 and 100

»1  Statement *' 10% =6% + 82 s0 by the converse of
Pythagoras the triangle is right angled

Notes: .

1. Final mark is only available if a comparison is made with all three sides and a
reference to triangle being right angled. “yes” is not acceptable.
2 »'  Valid strategy ¢ 110! and 85! +752
; o Evaluation « 12100 and 12850
C »’  comparison < 110? £ 852 475!

o' Valid conclusion +'  Therefore Hightown is not directly
north from Lowtown since the triangle
is not right angled.

Notes:

1. o} is only available if there is a direct numerical comparisen between the longer
side and shorter sides,
2. «'is only available for a reference in the context of the question (eg “not directly
North™). “no” or “not right angled” is not enough to gain this mark.
3 ' Valid strategy * 134.3)  and 125.6%413.27
- Evaluation @ 1803649 and 15949 -6
c > comparison *' 134.3? £125.624+13.22

»!  Valid conclusion +!  Therefore the ramp will not pass the
safety inspection as the triangle is not
right angled

Notes:

1. «*is only available if there is a direct numerical comparison between the longer
side and shorter sides.
2. +*is only available for a reference in the context of the question {eg "not pass
safety inspection”). “no"” or *not right angted” is not enough to gain this mark.
4 (aj |+'  Marshall facts and start Pythagoras o AC’(: ABY +BC2)= 122 452
L 2
# ol Complete Pythagoras o AC=13 (m)
c {b) [+ Know that DB (or HF) = AC o? H32(= HD? +DBI)= 4?2 4132
«*  Complete Pythagoras o' HB=13.6 (m)
Notes:

1. Units not required
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8
° +!  Linear scale factor ! 1_25.
90
. 4
. 2 Area scale factor o! 125
90
Area of panel B (using an area scale 125
3 3 -
* factor) J %0 %125 =7754 .6
+  Conclusion with explanation. «'  No, the salesman’s claim is not correct
as 7754 .6 = 8040
Notes:

1. ='is only available for a direct comparison between two numbers and reference to
the context of the question. 8040 must appear in explanation and some reference
to the claim not being correct,

2. «%is only available if an area scale factor is used. %x 4020 = 5583 -3cm? can
only gain the first mark, however, +*is still available if the conclusion has enough
information detailed in note 1.

3. Units not required

oy (125Y .
4, An acceptable alternative is » 0 =1.929 and +' 1.929 % 2 sono ...
] 9
* +«'  Linear scale factor o =
6
Lo
9 3
+>  Volume scale factor ol [g]
.3 Evaluate volume scale factor without 9y (3 ’ 3 ivalent
a calculator 6] \2) T2 g e
4 . . 27
. Find larger volume . r x160 =27 x20 =540 (ml)
Notes:

1.
28

Some evidence of calculation is required for «*, at least one step of working.
For candidates who use linear scale factor, only ' is available and no other mark
{eg %x 160 = 240 award 1/4)

Units not required

JGHS - N5 R1.4 Revision

i ! Volume scale factor o' 600)
> =y 200
it ’1600
«  Linear scale factor o 3 =38=2
200
o' Calcutate height o 12x2=24cm
Notes:
1. Units not required
1
L X
HC
A
10cm E C
o' Marshall facts {eg AD = 12¢m}) o’
6cm
A 12cm D
10
«!  Linear scale factor ol o
; 10
o Calculate BE . ﬁxﬁ =5 (em)
Notes:
1. Units not required
10
2. Minimum working for all 3 marks is = x6=5
3. Note, these triangles are not right angled and therefore any attempt to use
Pythgoras to find missing sides will gain 0 marks.
1
11 «'  Linear scale factor in Figure 1 ol T
. 1
NC o2 Calcutate length of PB o ﬁxb =4
»»  Calculate length of AP o f-4=2
]
ot Linear scale factor in Figure 2 o 7
. ;s 6
«  Calculate height of B . 0 x1=3(m)
Notes:

1. Units not required
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13 fa) |='  Valid strategy ! 3002 and 1807 + 2402
i «*  Calculation # 90000 and 90000
C »’  Statement <’ 3007 =180% + 2407 so by the
converse of Pythagoras the roads are
perpendicular at X.
(b} | . Know that triangles are AB  BX .
*  mathematically similar « - cx stated or implied by «*
«*  Linear scale factor I
300
% (Calculate CX ot l59-x240 =600
300
»’  Find shortest distance *’ 180 +600 +750 = 1530 (m)
Notes:
1. «%is only available if a comparison is made with all three sides and a reference to
roads being perpendicular (or right angled). “yes" is not acceptable.
2. Units not required
14 150 3 3)
Volume scale factor =——, linear scale factor = 3\/:, area scale factor = 3‘/-_-
400 8 8
3 2
Therefore area of smaller shape = [%/; ] x 210 =109 -2 cm?
15 o' Angle OSR o' gpr
*
NC #'  Angle PSR < g
«*  Angle QRS o QRS =34"
Hotes:

1. Answer must be clearly indicated either by being labelled or underlined.

2. For correct answer without working
3. Alternatives:
METHOD TWO (USING TRIANGLE GRS)

' angle OSR is 90°

»?angle SOR is 56°

+’angle QRS is 34°

METHOD THREE (USING TRIANGLE QRS)
' angle OSR is 90*

o?angle QSR and SQR is 28" and 118"
«*angle QRS is 34°

award 0/3

16 o' Angle BEP ' 9o
:c o Angle EPC or EPB 4 or 48
o Angle EPR *  EPR =138°
Notes:
1. Answer must be clearly indicated either by being labeiled or underlined.
2. For correct answer without working award 0/3
3. Before awarding 2™ mark, is should be clear that 42° and 48" refer to angles EPC
and EPB respectively.
17 «'  Valid strategy (eg splitting shape into 360
: : 0
'S triangles and working out centre . —=72
¥ angle) 5
NC «2  Calculate answer “ 108
Notes:
1.
18 o' Valid strategy (eg splitting shape into 360
* triangles and working out centre ol —=51-4,..
# angle) 7
o o Valid strategy (eg calculate interior  «*  128.5...
angle
«  Calculate answer ¢ 51.g°
Notes:
1. Ignore units and rounding
2. It should be clear that an attempt is made to work out exterior angle, For correct
answer with no working, award 0/3
::9 x = 40° {lock up “proof of angle at the centre thearem”)

JGHS - N5 R1.4 Revision
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Marshall facts and recognise

e right-angle
# 1.95
1
c L
1-25
=2 Use Pythagoras o yT_1.952_1.25°
»*  Calculate third side correctly o 1-496
o' State height o 1.496 +1.95=3-45 {m)
Notes:
1. Mark «* is for adding 1-95 te a value which has been calculated using Pythagoras’
Theorem.
2. SOME COMMON ANSWERS {with working):
V1-957 +1.25% +1.95=4.27 award 3/4
V1957 +2.52 +1.95=5.12 award 2/4
V2-52-1.95% +1.95=3.51 award 2/4
V¥3.92-2.52=2.99 award 1/4
21 «'  Marshall facts and know to use right 10
e angled triangle K
¥
C
»  Know that PQ bisects AB 10 ;
1
. [
«)  Use Pythagoras’ Theorem o 2 _qp_gt
' Calculate length of third side o B
5 Calculate PQ F 16 (cm)
Notes:
1, For correct answer without working award 0/5
2. SOME COMMON ANSWERS (with working):
2x102 +6% =23.32 award 4/5
J10% +6% =11.66 award 3/5
2x128-10* =13.27 award 3/5
V122 -10% =633 award 2/5
Vi2T+10% =15-62 award 2/5
V102 +10% =14-14 award 2/5

JGHS - N5 R1.4 Revision

22 «'  Marshall facts and recognise
" right-angle 142
o 170
C
¢*  Use Pythagoras x1=170% —142*
o Calculate third side correctly 93-466...
«*  Find length AB 93.-466x2=186-9 (m)
Notes:
1. For correct answer without working award 0/4
13 o' Marshall facts and recognise 17
= right-angle 8
#
cC »!  Use Pythagoras Y =17t-8t
«*  Calculate third side correctly 15
«!  Find the perimeter 15 %6 = 90 (mm)
Notes:
1. For correct answer without working award 0/4
[END OF MARKING SCHEME]
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COMPARING DATA SETS

QUARTILES AND INTERQUARTILE RANGE

1. For cach of the data sets below find the median, lower quartile, upper quamle P

interquartile range. ond semi- ml'cr@mkle rqrjﬁ

COMPARING DATA SETS

(a) 2 4 4 6 7 § 10 14 15
{b) 20 30 32 33 34 37 40
(c) 17 19 20 22 23 25 26
(d) 0 0 0 1 1 2 2 2 3 3 4
(¢) 18 18 28 28 40 40 40 47 51 52 53
(H 013 018 018 019 025 026 029 029 030 03! 033 039
(8 133 136 136 138 140 141 143 145
(h) 371 375 376 379 380 384 385 387 389 390
(i) 57 58 58 60 63 67 67 69 82 8 B6 90
)] n o111 12 13 14 15 15 16 18 20
2 For each of the data sets below find the median, lower quartile, upper quamle arrt
interquartile range. oned Semi—v 'nrerguaviile rac.
(a) 47 56 58 48 60 65 S50 52 61 53 63
(b) 12 20 27 15 35 16 26 34 38 24 26
(¢) 149 165 154 167 170 179 151 168 158
(d) 1 8 3 1 2 5 3 1 4 3 2
{e) 108 114 132 95 144 120 1i6 125 172 188 155 160
H 65 74 55 43 63 52 48 63 67 85 92 48
(g 190 165 174 187 166 172 184 190 166 183 180
(h) 325 363 347 359 314 329 364 372 301 317 346 |
g 05 13 04 1.0 09 1.4 08 09 11 06 |
(i) 160 13 1t 11 20 10 10 14 5 10 11 10 |

& Pegasys 2012

STANDARD DEVIATION
1. Calculate the mean and standard deviation for the following sets of data.
{a) 20 21 19 22 21 20 19 20 21 20
(b) 303 299 306 298 304 307 299 302 305 299
(c) 153 149 151 152 148 147 151 148 150 150
{d) 87 89 84 88 89 &7 86 87 86 87
{e) 48 73 29 82 54 43 95 41 92 71
N 44 46 48 40 42 43 45 4T 49 41
() 62 o3 04 02 02 00 04 01 02 03
(h) 40 40 39 38 38 40 40 42 40 39
2. A third year pupil conducting an experiment with a die got the following results
6 1 4 4 2 6 5
1 1 5 1 4 3 4
1 4 4 1 5 4 3 6
5 3 6 3 2 5 5
3 1 4 5 2 4 4 4

{a)  Show these results in a frequency table

{b)  Use your table to calculate the mean and standard deviation.

i Pegasys 2012
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‘ S— i d March
3. Acompany that manufactures shoelaces spot checks the length (in em) of the laces. 7. The weekly takings in small store, to the nearest £, fora week in December an

are shown below
Herc are the results for two different production lines,

. 268 | 2772 | 265 | 27:0 | 273 | 275 | 26:1 | 264 | 279 | 273 2131 2893 | 2429
Line A December

3519 4096 4810

1825 2397 2901 3114

: 7| 27, . . . : . . : 1727 | 2148
Line | 268267 | 271 270 | 269 | 270 | 273 | 269 | 270 | 273 Y

Calculate the mean and standard deviation and comment on any differences.
Calculate the mean and standard deviation and comment on any differences between line

A and line B.
4. The running times, in minutes, of films shown on television over a week are as follows. 8. Two sixth year classes take part in a Sponsored Fast for Famine Relief. The number of
hours each pupil lasted are shown below.
110 95 135 7 1 4 0
° 10 = 5 ~3 . i 2012221120 22| 20|22 (20|20 |24 |21} 22|23 |22}22
95 95 110 90 110 100 125 105 90 120 6c!
15 |20 |24 |23 |22 |24 |18 | 24722 |23 |24 |17 |20} 24 | 24
6C2
Calculate the mean and standard deviation.
Calculate the mean and standard deviation for each class and comment on how well
5. The temperatures, in °C, at a seaside resort were recorded at noon over a 10-day period. cach®iass did.

19 20 19 17 21 18 19 24 25 28

Calculate the mean and standard deviation.

6. John James plays golf with his brother Joe each month. They keep a note of their scores.
4 | 73174 (73|71 73 | 727573 73| 72|73
Joln
68 | 74 | 70 | 67 | 80 | 81 | 69 | 68 | 79 | 67 | 70 | 71
Joe

Calculate the mean and standard deviation and comment on John's and Joe’s performance
over the year.

2012
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MIXED QUESTIONS on FRACTIONS

11 1
1. 25 kgs 2, 31 km 3. (a}
14 1
4. (@) 36 metres (b) B3-m?
15 5
5. (a) 190Kkm (b) 297km (c)

1 36
d 6=1 22 kmy/
() ) hours (e) 7837 km/h

6. {i)

4 questions correct iy (a)

COMPARING DATA SETS

QUARTILES and INTERQUARTILE RANGE

N median Q1 Q3  SIR 2
T
@ 7 4 12 8
(b) 33 0 37 7
(0 2 19 25 6
() 2 0 3 3

(e) 40 28 51 23

M 0275 0185 0305 012
® 139 136 142 6
M) 382 376 387 1
@ 67 59 835 245

G 14 11 16 5

bad

© Pegagys 101

23 .
3= litres
"4

487 km

il

42 @

median

(a) e
(b) 26
(c) 165
() 3
(e) 1285
4] 63
® 180
(h) 346
(i} 09
1} 11

(b)

Q1
30
16

1525

115

50
166
317
0-6

[
'*'24 litres

Q3
61
34
169

157-5
70-5
187
363
111

13-5

SIR

05
35

STANDARD DEVIATION

(a) (b) (c) @ (e) 0 {2 {h)

mean 203 302 14-99 87 628 4-45 023 396
sSD 0-95 319 019 1-49 229 0-30 013 17
344,172
line A 27, (-55: line B 27.019; line B more consistent
106, 167
21,36

John 73, 1-04 ; Joe 72, 5:20

Dec 3313, 1025; Mar 2352, 565

6C121-5,1:26; 6C2 21-5,2-88

Joe has lower mean score but John has better overall
performance (lower standard deviation)

December has higher mean takings but March has less
variation in takings

Same average but 6C1 has lower SD so less spread out.

4.2 FORMING a LINEAR MODEL from a given SET of DATA

1.

2.

10.

12.

(@)
{a)
(b)
()

(2)

no relation (b}  positive (c) negative
positive correlation
no relation

negative correiation  (the faster you go, the less time it takes)

(more rain — more people buy umbrellas)

yes  (b) yes, but not strong ~ (¢) yes  (d) no

student’s best fit lines

Answers will vary depending on where line is drawn

@ y=167x +33 ()  p=0dx+15 © y=12x -6
@ y=-15x +9 (© y=-145xr +12 M y=-025x +7
H=06D+07, 16 7. pe38x+6

1= 09F+22, 635 9. C=-2T+67. 62°C

S = 7T, 70 mph 1. C=1llm+177, £215.50

R=-035V + 061, 0-3

© Pegasys 2012



Standard Deviation

(o

Fiona checks out the price of a litre of milk in several shops.
The prices in pence are:
49 44 4] 52 47 43
a}  Find the mean price of a litre of milk. 1 KU
b)  Find the standard deviation of the prices. 2 KU

¢) Fiona also checks out the price of a kilogram of sugar in the same
shops and finds that the standard deviation of the prices is 2.6.
Make one valid comparison between the two sets of prices I RE

A group of fifth year students from Alloa High School were asked how many
hours studying they did in the week prior to their exams.

The resulis are shown below.
4 7 9 12 19 10 16 i35

{a)  Use an appropriate formula to calculate the mean and
standard deviation of these times 3 KU

(b) A similar group of students from Alloa Academy were asked the same question
The mean number of hours studied was 16 and the standard deviation was 2.2,

How did the number of hours studied by students from Alloa High School compare
with the number of hours studied by students from Alloa Academy ? I RE

The Mobile Phone Shop is advertising their five
latest mobile phones on their website.

Their prices are: ’—E-._.
£120 £135 £75 £235 £185

Use an appropriate formula to calculate the
mean and standard deviation of these prices,

b
r”f,';"j,'f',{,;l,
] [f“l%]“’

(Shove all working) 4 KU

The price, in pence per litre, of petrol at 10 city garages is shown below:

84.2 84.4 85.1 839 81.0
84.2 85.6 852 849 84.8
a)  Calculate the mean and standard deviation of these prices. 3 KU

b}  In 10 rural garages, the petrol prices had a mean of 88.8 and
a standard deviation of 2.4

How do the rural prices compare with the city prices ? I RE

Jim typed six pages on his computer using his word processer

He did a “spell check” and discovered that he had made the following numbers
of errors on the 6 pages.

page one - 4 errors
page two - | errors
page three - 7 errors
page four - 13 errors
page five - 6 errors
page six - 5 errors
a) Calculate the mean number of errors I KU
b)  Calculate the standard deviation 4 KU

After trying a new fertilizer on one of his tomato plants,
a grower counted the number of tomatoes on each
of its six bunches.

The number of tomatoes was:
8, 14, 9, 16, 13, 18

a) Calculate the mean number of tomatoes. : | KU

b)  Construct a table and use it to calculate the standard deviation 4 KU

< 18-



6. a) There are 50 scores, so the median lieg
between the 25" and 26" scores.
i.e. between 73 and 75. Median = 74

b) (UQ-LQ)+2 LQis 13" item
UQ is 38" item
SoS.LR.=(83-69)+2 =4 +2=7
c) Lo=63, Hi=98, Q =69, Q,~74, Qy=83

7. Putinto order
6,7,9, . 9,12,13,16, 18, 18,20, 22, 24 28
+ t 4

Lo Median uo
13 items: Median is 7" item = 16
LQ=9 UQ=2]

Transfer onto sketch.

6 9 16 2l 28

Standard Deviation

1. Useformula 4 ,Z(I"f):
n=1

Use 3 columns: x, (x—¥) (x —x):
> x=276, mean= 276+6 =46

S (x-%) =84, sD= 85—4 = 4.098...

Mean = 46p  Standard Deviation = 4.1p

Sugar prices more consistent compared to milk
or milk prices more variable than sugar prices.

2. Useformula ;_ }M
n-1

Use 3 columns:  x, (x-X) (x—:?)2
3 x=102, meamn= 102+8 =12.75
111.5

T{x-F) =1115, sp= — =390

o !E-"ZJ
A better formulatouseis ([~ o
-l

to avoid a lot of decimal calculations

Tx=102, Tx?=1412, (I x) =10404
This also gives SD=3.99]..

Mean = 12,75 brs Standard Deviation = 3.99 hours

Alloa High School were more variable in the

hours they spent in study time than Alloa Academy.

3. Useformula ,_ ’M
n—1

Use 3 columns:  x, (x—f) (.!c--f)J
2 x=750. mean= 750+5 =£150

2
¥ (x-x) =15200, sp= Jl—szﬂdm.m

Mean = £150 Standard Deviation = £61.64

Fala [Z-")E
A better formula to use is PP i N
n-1

to avoid a lot of decimal calculations
Mean = 84.33 pence Standard Deviation = 1,28 pence

The rural garages had a higher average price and the
prices were more variable.

oy
Use formula . (Z(*~%)
n=1

Use 3 columns: %, (x-~¥)({x Lt)2
> x=36, mean= 36+6 =6

T(x-%)" =84, sp % =4

Mean =6  Standard Deviation = 4

Use formula _ Z(x-7)’
n-1
Use 3 columns: x, (x~%){x~%)

2x=78, men= 7826 =13

S(x-%) =76, sp= \/7;6 =3.898...

Mean = 13 Standard Deviation = 3.9
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