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Paper 5 and Paper 6 Preparation Paper

OCR Higher o
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Ensure you have: Pencil, pen, ruler, protractor, pair of compasses and eraser

You will also need a calculator.
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Guidance

1. Read each question carefully before you begin answering it.
2. Check your answers seem right.
3. Always show your workings
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Question Topic Video number
See website Circle Theorems 64, 65
See website 1/2abSinC 337
See website Speed, Distance, Time 299
See website Geometric Proof 366
See website Pie Charts 163,164
See website Box Plots 149
See website Tree Diagrams 252
See website Instantaneous rates of Change 390a
See website Average rates of Change 390b
See website Area under a Graph 389
See website Inverse Functions 369
See website Composite Functions 370
See website Completing the Square 10,371
See website Transformations of Graphs 323,324

Hannah is baking two cakes.
[';
One cake needs 15 cups of milk. A
Hannah has 1% cups of milk. ¢
7
How much more milk does Hannah need?
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The Burton family drink 2—2— litres of lemonade a day.

Their local shop sells 3 litres of lemonade for £2.80 or 2 litres for £1.95.

Work out the lowest amount of money that the family can spend in the shop to
buy lemonade to last them for one week.
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(a) Find the output, if the input is 2.

2 3 b 3
ol | fF=L ~ T T = y
-7 -~ ‘? ,6'
Ze 2t 3 BAL FTE e
Z 3 Z L {
(3)
(b) Find the input, if the output is %2
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Work out 0'0!7,, X 0.45/
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5. Estimate the value of

™~

803 x 2.97
0.613
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24000 6 o9

6. James has received two job offers.

A job in Milan which pays €55,000 a year.
A job in Boston which pays $64,000 a year.

The exchange rates were £1 =$1.42 and £1 =€1.25.

Which job offer has the highest salary?
Show working to explain your answer.
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Find the Lowest Common Multiple (LCM) of 60 and 72.
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lo =7 x1x3x8 = 360
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8. (a) Express 108 as a product of its prime factors.
Give your answer in index form.

108

(b) Find the Highest Common Factor (HCF) of 108 and 72.
?L L .7 3 %3 z

i 8% Jeb = X 1 X 3X3




10.

1
(a) Work out 36’

(2)
2
(b) Work out 125° His * ¢
§rx g
A5
e A
(a) Write 5930000000 in standard form.
q
$.9% X100
...................................... i

(b) Write 8.024 x 10-4 as an ordinary number.

(1)
(c) c=2x106 andy=6x 105 . 17 x )o“ ;
LJ - , - 7 7"/42, 55 ;/
Cy |4 DoocC
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Work out the value of w.
Give your answer in standard form correct to 2 significant figures.




11.  Harriet travelled from Bath to Cardiff.
Her average speed was 58 miles per hour.

There is traffic on the return journey.
Her average speed is reduced by 23%

Work out the average speed on the return journey.

@«f)'\fb/ X0-F7

12.  Nina invested £1500 for 4 years at 2.5% per annum simple interest.
Work out the total amount of money in the account at the end of 4 years.

_  x 0015 2£3F 50
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p 1500 + FISC = £1650




13.  Martyn has some money to invest and sees this advert.

Bank of Maths

The average annual growth for your
investment is 4.5%

Will Martyn double his money in 15 years by investing his money with “Bank of
Maths?”
You must show your workings.
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14. In a sale the price of a sofa is reduced by 70%.
The sale price is £255

Work out the price before the sale.

0% —* 255
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15.  Show algebraically that 0.309 can be written as

g.23090409 __

=

fod = 3.0409- -

loo0z > 3090901 -

, 506 _ 1%
(WO)L = Z&é A - 7490 {f

16.  Ais the point with coordinates (3, 20)

B is the point with coordinates (15, 2)
N is a point of the line AB such that AN :NB =2 : 1

Y

A

‘>
KN‘

rar Y

Find the coordinates of the point N.
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The time taken, t, for passengers to be checked-in for a flight is inversely
proportional to the square of the number of staff, s, working.

It takes 30 minutes passengers to be checked-in when 10 staff are working.

(a) Find an equation connecting t and s.

B k= 3000
£ ol T
5
1000
{= b £> —
5 2 1000
/ Lot
2 2 d 2
o o~ B
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(b) What is the minimum number of staff that must be working so that the time
taken is under 60 minutes?
., %000
bo = ~—CTz
7
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5 =50
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18. (a) Evaluate V2 x V32
J64
(2)
(b) Expand and si + V5)2
(55 +07) (5 +J5) ~ 3 vlis im0
Sl $+2J05

(2)
(c) Evaluate (@)




19.  Ethan picks a 5-digit even number.

The first digit is odd
The second digit is prime

The fourth digit is a factor of 21 | X
PRI A

How many different 5-digit numbers could he pick?
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20.  Nigel measures the time, t seconds, to complete a race as 15.4 seconds correct
to the nearest tenth of a second.

Write down the error interval for t.

(3588 <1548

21. Expand and simplify x=-6)x+1)(x-2)

Ge~b)(X+1) 27~ 5%~
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22. Solve
1 1
x+3 x+1
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23. The first five terms in a sequence are 10, 17, 24, 31,38 ...

Write down the nth term of the sequence.

Fo¥ 3
(2)
24. Here are the first 5 terms of a quadratic sequence
9 17 29 45 65
Find an expression, in terms of n, for the nth term of this quadratic sequence.
w1
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25. v=u+at

Work outawhenv=62, u=250andt=38
[Z, 70 + ax¥
250+ S

N

b=

~19% < 8a _
. ~ &3 -5
g = "Z/‘:’*' ST dieeeessesssseaesanaeaas

26. Shown below is an isosceles triangle. Each side is measured in centimetres.

3x-1 X+9

[ 1

x+1

Find the perimeter of the triangle

”71-1"}6#4 /[H/ZM};BZF
29 > 1o
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)4[/41,
. @
27. Make v the subject of the formula.
1 s 2 =il
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28. Solve the inequality 5x+11 = 2
91 = -1
7z 2 -1

29. The region labelled R satisfies three inequalities.

State the three inequalities

-2 -1 [7] 1\ 1 3 x




30.

31.

Solve the inequality

X2-9x+14<0

y2(x - 3)(x -7)

w7z x=f

o
/

L

(\S ¥

ASKS
(3)
On the grid, draw x + 2y = 6 for values of x from -2 to 2.
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34 The graph below shows the depth of water in a container.

70 K= .,_’_,; g

0 z22é8w12
Time (seconds)

Depth (cm)

(@) Write down the gradient of the line

_ £y
/’

v

-~

= .

(b) What does the gradient of the line represent?

.....................................
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The straight line L has equation y = -2 x + 2

(a) Write down the equation of a line parallel to L

ZJ

(b) Find an equation of the line that goes through the point (1, 6) and is

perpendicular to L Mz T
J=TE e

A S ..../:Z)‘“/

C =Y




34.

35.

Solve the simultaneous equations

2X+Yy =95 7 7 o
22 +y?=11 U y 3
- -1k
;7 x
. el - 2
2ot 4 (sa)(ru) 2 SR A
22t + 6oz - 10L+1Y =]
[+* -20z +1 =0
(37L~Z)[’L =i ] -2
_ % T e e ———
x=5 7 @
Draw the circle with equation x?+y?=16
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36.

Here is a circle, centre O, and the tangent to the circle at the point (6, 8).

X
.~ BT
Find the equation of the tangent at the point P.
\‘t;c/.'éj 0'( Op & —uf
3‘ i
S Lt
b3
2
d- -4S#c f =~ Xt
(-5
€.~ "2 _ .
of j"O‘%ﬁ;{%/l )
(4)
37. Hereis the graph of y =cos x
Y
~
(a) Write down the coordinates of the point A.
90 o©
(e e )
(1)
(b) Write down the coordinates of the point B.
[ &¢ "y
(... g“ )




(a) Complete the table of values fory =x3-2x+ 3

g
!

L
\r) Nrus”
o~
*3 AN

)

(b) On the grid, draw the graph of y=x% - 2x + 3 for the values of x
2=X=2

$4

&)




| (a) Complete the table of value for y = e

X

(2

4
(b) Onthe grid, draw the graph of ¥ = i for 0.25<x=<10
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The sketch shows a curve with equation
y =abx where a and b are constantsand b> 0

The curve passes through the points (1, 14) and (4, 112)

Calculate the value of aand b

y: &é pl8

1 = b

a=
7
SR 4
/IL//'::L\ é r
- é‘lz b=
a =

....................
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b

(3

S is a geometric sequence.
27 4

3

The first three terms of S are (x + 18), x and (2x — 15), where x is positive.

Find the value of x.
ya a1~ 1)
,—~"'/ = s———
L+1g 1

2¥ ~ (V-5) (118 )
x ¥ ix #rt -2F0

oL ¥ 21k < 170
o: [’,l/ +30/‘[¢ .._Q’“)

=4

Prove (2n+ 9)2—(2n + 5)2 is always a multiple of 4

{7/4%?}./;11"- %‘“f?/) = (wnt g,/.’/f/“»?u;] 2 far13n+ 8- b ety

= da 4+ 5%

}

= lf,////u + /[/J

frzu//l//f &'/ G

Solve the equation xX2-2x-9=0

Give your answers to two decimal places.
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(a) Show that the equation x3 + 2x = 1 has a solution between x

f 27y dx -1 20
:{:i 0‘7’#0»;:«?
o” = | 1> +21) 1T

&
<.

127”;: i %bl‘f’ g'?

As  thre Mtl{wf& o

(b) Show that the equation x® + 2x = 1 can be rearranged to give Z =

i S
L2
R T

(c) Starting with xy = 0, use the iteration formula 2,1 =
to find an estimate for the solution of x® + 2x = 1

& -
;z’ = % — _L;r - &%
t 4 7
L o5~ b 295
e b = - 475
;i - ?9 -/1.- = 0 f ¥

=0andx=1

S0 /"‘//1"‘?‘. {{&{f‘/%‘ gl

(2
1 28
3. 2
1
¥ & )
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45.  The diagram shows the position of two airplanes, P and Q.

N

Not drawn accurately

The bearing of Q from P is 070°.

Calculate the bearing of P from

()




47.

48.

The diagram shows two lighthouses.

A boat is within than 8 miles of lighthouse A.

The same boat is within 6 miles of lighthouse B.
Shade the possible area in which the boat could be.

1icm = 1 mile

° x>

B
Land -

Sea

@

The front elevation of a solid shape is a circle.
The side elevation of the solid shape is a rectangle.
The plan view of the solid shape is a rectangle.

Write down the name of the shape.




49.

A cylinder has diameter 12cm and height 14cm.
A cube has side length y cm.
The cylinder and cube has the same volume.

((7 {/sz ’ \/ 3 L/v

T £ X1

Find y.

i
.\\

-~

” - - 3
- /3-5/) 3 b4 - S
1. ¢4
......................... cm
B i o - )
50. Below are two triangles, ABC and BCD.
(“+# 0
575 - i) «55/' liem
Fe = 4= . X
(J) "I 60
i > 6cm
O > Jz/oi
; 7cm
Find x
(435
......................... cm




o1.  The diagram shows two right-angled triangles.

50°
5cm

38°

Calculate the value of x.

J

ﬁ,[sg/)(‘) = ﬁfg“z

/01337) v §.958F

b - L5T
......................... cm
B 7 (5
52.  Shown below is a right angled triangle.
N .
XN M
30"\ 8 + 10/°2
-
0 Y
Find the exact length of the side labelled y.
ul39) <( 14 0F)
b +5Jz




53. Shown below is a triangular prism.

8.5cm

Find the volume of the triangular prism.
e sk (64) 2 (35)% (u.g)

= él,l"S(Eﬁ!J

54. Shown is a cone and a triangular prism.

10cm \L

Both solids have the same volume. ) [ 10 ) ( QJ / 10)
1

Calculate the height of the cone. _ 4 (70(//1.«6
N ¢
qw z %f([()) A,
2300 = 7 (106) A g4
(=g 54 _

4




579" Acone below has base radius 10cm and height h cm.
A smaller cone radius 4cm and height 6¢cm is cut from the top.
The frustum is shown below.

Calculate the volume of the frustum. -
s 1 - & a0 1}
gre. Lz; ﬁ * 19 LS 500

ZIJ‘/ o %yﬁ*lfixé - SiT

5’ é ; A cube has a volume of 343cm3

Work out the surface area of the cube.
Jo3 > 7
Ix? =44 ‘2 16 cm?

[x 4q =294 @




57. Asphere has a radius of 5cm.

Calculate the surface area of the sphere.

T

ltxf/&:

]

007

Zil- /L((_/h. -

58.

( —3 )
Translate triangle A by the vector 1

)
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L

Enlarge the triangle by scale factor ', using centre of enlargement (2, 0)

(3)
Mrs Hampton is potting plants.
She is using two mathematically similar pots, the smaller is 10cm tall and the
larger 14cm tall.

She has two bags of soil, each containing 30 litres of soil.

With the first bag, Mrs Hampton fills 20 small pots using all of the soil in the bag.

How many large pots can be filled completely using the second bag of soil?
RO = T8O = \-S Licres
-§ xurd~ G W Likkes

20+ Wb ~ 728




A

In triangle ABC the length of AC is 15cm.
Angle ABC = 112°

Angle BAC = 33°
Work out the length of BC. 7L /5
e =2,
‘5‘;\ %3 Siall T

.........................




g ( DFG is a straight line.

R e T

P L A ey O
D=4a and EF = 6b

(a) Write down the vector | ~ intermsofaand b

..... 2 S R Py G

{b) DF :FG = 23

R

Work out the vector 2 in terms of a and b
Give your answer in its simplest form.

(L%ikdf (;g)%'l: Za 358
(Zf:AP:S!b) ok

Jdoa s 1Sk
| (2)
b a=(2) and b=<_41>
Work out 3a-b _
: | :_/ 7 A
3’{’; S /?; " L"’)
e 23
A




61 The diagram shows a solid triangular prism.

The prism is made from wood and has a mass of 643.8¢
The density of wood is 1.85g/cm?

Calculate the length of the prism.

Ve fi éﬁj, = 349

3 (- 92

b

An object is placed on a table.
It exerts a force of 22 newtons on the table.

The pressure on the table is 500 newtons/m2.

Calculate the area of the crate that is in contact with the table.

Include suitable units.

A
/] = zi s o } 1
S
or
Lf&() ca a

Q(fcf'ém "

.........................
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100 students study one language at a college.

Some students study French.
Some students study Spanish.
The rest of the students study German.

54 of the students are in Year 12.

20 of the 29 students who study Spanish are in Year 13.
31 students study German.

15 Year 13 students study French.

Work out the number of Year 12 students who study German.

{f N?'N’.»’{ a5 {5 e,
TRl
| ’ 10 29
57‘#4‘-."‘/\ "1 L v i
. [ 2
{';;g[!”'wf\ "}NU
o/ S
/ - Ut N
TO“fur’i

.........................




:ZO A shop sells umbrellas.

The scatter graph shows information about the number of umbrellas sold each
week and the rainfall that week, in millimetres.

2 %
X
P

{3 e : = o,

Wk Ei% LR L& Vo i

x5 &~
v o5 ; = .~

emiad - L 5 it
P @2 LW ] b ¢ y

W0
5

..............................................................................................................

(b) What is the greatest amount of rainfall in one week?




In another week, there was 6mm of rain.

(c) Estimate the number of umbrellas sold.

(d) Explain why it may not be appropriate to use your line of best fit to estimate
the number of umbrellas sold in a week with 25mm of rainfall.

.........................................................................................................................




F1  The histograms shows information about the time taken by 140 students to
complete a puzzle.

&
Frequency i
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ﬁ S SR S SIY. SSRGS, ST 7" -
L i P-4
0 20 40 60 80 10(C 120

T ows on § £52 155 e 2
iime, T seconds rrequency
- —n
Y E AL
¥ ¢ S} gl
40<t< 60 49 20X 1-4

— -
Fi

F

o y g .

B . 4 12 i &

(a8 L iU 15

2

Fo™ yie

.........................




7 7 Thelength of time, in minutes, that 80 customers spend in a shop was recorded.
A cumulative frequency diagram of this data is below.

8{3 ; H
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R . % - :
] ; :
g !
{ X
G y ¥
% i :
é B . > S SRS STNE 8.3 ....4;. SRS B AN W ey e e
s ! vk
\-‘My\;fvpi? *?- o : i o
LAUmugrive 23 £ E H
— . N W
B e P 1 7
rreqguency i !
o= v 54 t
g £ k SEEM] = 5N o»:q
{';'4 § : 1
” } t
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(a) Find an estimate of the median.

......................... minutes
(1)

(b) Estimate how many customers spent more than 5 minutes in the shop.

5!0~7;£7; 54




73. Timothy weighs the mass of some oranges, in grams.
The table shows some information about his results.

Mass | Frequency | /km//t//'} /[)(
(&

[ 20<mezs | 12| 2§ R to

| 25«m<30 | 24 | IFS féo

| ome35 | 17 | TS Swz8

| 3Bme40 | 15 | 3PS g5

| 40<mc45 | 4 TR

. /70

EL LZ*Z

Work out an estimate for the mean mass of an orange. 27/4

225 2 21

73 = ;E (
3“ ........... ’I ...... grams

74. There are 8 sweets in a bag.
Three sweets are red, three sweets are blue and two sweets are green.

Three sweets are selected at random without replacement.

Calculate the probability that the sweets are not all the same colour.

pleee) = 57544 - 4

7
o(eBe) *




75.  The Venn diagram shows information about the cars in a car park.

& = 150 cars in the car park
R =red cars
J = cars manufactured in Japan

A car is chosen at random.
Work out the probability that it is red.

(145 ) +[n-%) +20 +18 < IsO
2L+ 4F = 157

24 243
.

_ 7
39 a2
L}/

—15 i

76.  Write down the reciprocal of 0.35

N
-
8

)
(S




7 77' (a) Use the fact 5 miles = 8 kilometres to draw a conversion graph on the grid.

&

Kilomeires

AN - A ¢ ¢

wm
oo
™
(A
e
i
-
~
0
D
S|

Miles
2)
Use your graph to convert
(b) 8 miles to kilomeires
-3
= A8

......... i9\<~§km
{1}

{c) 6 kilometres to miles
........ 5 ....?[é.....m:ies
(1}
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78.  Simplify

f z .5 e
G T
01/5 X a% /3
3 = 3
ot s T %
/2 a_ - 4 A
/ W <~ A -
T s (s ’1’ a @
79. Terry goes to the Post Office to exchange money.
‘ Exchange Rates
£ £1: $1.55
€ £1:€124
*Commission Charged
Terry changes $651 and €161.20 into pounds sterling.
The Post Office deducts their commission and gives Terry £528.
What is the percentage commission?
f (o] — £420
£l — £[30
L5350 L
......................... %
4)
TN




80. vyis directly proportional to the Square of x.
Wheny = 24 x=3

Find the value of Y whenx = 4.

1.

(70(';[ —é;([[,i

y:kzt I

JAY

\J

k=4 -

Match each graph to the correct relationship.

82.

It takes 6 hours for 20 workers to seed 40 acres.

How long would it take 10 workers to seed 90 acres?
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83. Simplify 9h + 5k + 4h — 8k

84. Factorise fully

w2y + wy?

85. (a) Factorise y?—-13y + 36

(b)  Factorise 2w? — 9w + 4




86. Mis the midpoint of PQ

Write down the coordinates of the point Q.

P(-15, 6) Y
a

M(-7,-1)
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Calculate the length of the line joining A and B.
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%9  The straight line y = -2x + 4 has been drawn on the grid.
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(a) On the same grid, draw the graph of y=x+1

2)

(b) Use the graphs to solve the simultaneous equations

y=—-2x+4

y=x+1
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{a) Complete the table of values fory =x% + 2x + 1
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91. Sketch the graph of y = x2+7x — 8

0‘—(1%)[%"} ;‘}107?*0"‘2
x> -9 J= Y 7\"?
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2. M+ +a)x+b+cx=ax® +x3+x2+12x-24

Work out the values of a, b and c.
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93. Inthe diagram, AB is parallel to CD.

Not drawn
accurately

A

Oy

Work out the size of angle x.

You must show your workings.
(40 ~ilb = {4
S| 1 é[i =~ 116
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94. James has a bicycle.

Each wheel has diameter 45cm.

James cycles his bicycle in a straight line in the playground.

The front wheel makes 15 complete revolutions.

How far does the bicycle travel?

Give your answer in metres.
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?4 ( A logo is designed that has four pink circles within a white square.

16cm

The square has side length 16cm.
Find the area of the logo that is white.
7 ¥ ™ & B 2S on
5o 25— X 4 = 20¢]-0611.
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(5)

Calculate the perimeter of the sector.
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Shown below is a square based pyramid.
The apex E is directly over the centre of the base.

AD = 20cm
CE = 26¢cm

(a) Work out the length of AC
1T .
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Aac = Jzo0 A= 20~ L f‘dfo 2)
(b) Calculate angle CAE )
( - ’\);,[:z
a5 & - -j,”‘
T — P
5 F-05

o

(c) Work out the height of the pyramid
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99. Aremote control car drives in a straight line.

It starts from rest and travels with constant acceleration for 20 seconds reaching
a velocity of 12m/s.

It then travels at a constant speed for 20 seconds.
It then slows down with constant deceleration of 4m/s2.

(a) Draw a velocity time graph
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100. For each pair below, state the condition why they are congruent.

(@)

Condition: SAS ......
(1)

(b)

10cm 10cm

Condition: fl/ﬁ ........
(1)
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\O | Here is shape ABCDEF
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102. 140 students sign up for a college course.
At the end of the course, each student has two attempts to pass a test.
If a student passes either attempt, they are awarded a certificate

Ist Attempt 2nd Attempt

85% of the students receive a certificate.

Work out how many students passed the test in their 2nd attempt.

g5, of loo = 119

(|9 =68 = 5 |

(3)
103. A biased coin is flipped twice.
The probability of the coin landing on tails is 0.7

ﬂ[,{ew(z = 0-2

Find the probability the coin lands on heads twice.

g3 *~05




'“/év 5 Year 10 students and 45 Year 11 students sit a test.

The mean mark for the whole group is 70
The mean mark for the Year 11 students is 72

Work out the mean mark for the Year 10 students.
50 X30 = 3500

X P X
45 x g = BRho b =5 =44
\/A. c—
dbo 45
(2)
[0S A manager recorded how long each customer spent in his supermarket.
The table shows his resuilts.
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Which class interval contains the median?
20< £ ¢ 30
B (1)
}0@ The table shows the number of pages in 100 books.
Number of Frequency
pages, X
0<x¢100 7
100 < x ¢ 200 25
200 < x < 300 40
300 < x ¢ 400 12
400 < x « 500 16

Write down the modal class interval.




(O} " Athree-sided spinner is labelled A, B and C.

The spinner is spun and the frequency the letter A is recorded every 10 spins.
The table below shows this information.
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(a) Complete plot the relative frequencies on the graph below.
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(b) Neil says the relative frequency after 50 spins is 0.8
Explain why Neil must be wrong
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108. 480 students attend a school.

Ateacher asks 50 students which colour they would like the new school blazer

to be.

The table shows the results.

Colour Number of
students
Black 20
Navy 15
Green 9
Maroon 6

Estimate how many of the 480 students would like a black blazer.
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