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Answer all the questions.

1 (a) Write down the mathematical name of this triangle.
Choose from the list in the box.

isosceles equilateral right-angled scalene

two sides of c%\xak ngth.

(a) LSOSCQ-\'(-S triangle [1]

(b) Write down the order of rotation symmetry of this regular octagon.

the number %u sitions in which the sha?c Looks the
same. when rotated.

(B) % .............................. [1]
2 (a) Write down.
(i) 3091 rounded to the nearest hundred
11> 50 0 round wp to nearest 100,
(a)(i) 5100 ............................... [1]
(ii) 3% as a decimal
"fo means dinide by 100.
2 0.05
~o =00 () o N ] ]

(iii) the cube root of 27

323 =% ;
1% = 3x3 x2 () oo [1]
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(b) Complete the statement below using a number from this list.

-2 0 —6 6

-5 s areater than.,
3 3 b []

(c) Write the following numbers in order of size, smallest first.

0.4 0.5 0.06 0.444 0.46

..................................................................................... [2]
smallest
Calculate.
(a) % Gut into calculakor)
. 36
_&— pud - _ = 4—|—-
(-0 04
(@) e L" ............................ [1]
(b) /12.25°
Give your answer correct to 1 decimal place.
WIS - VRRISS  Gut into colculakor)
= L»Z.‘&%
.9 > 5 50 round wp
(b) s l"’ ZC\ .............................. [2]
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4 This grid shows a horizontal line going through the point A.

y
A
R S S B e :
......................... e
n:
* 3 L
.................................................. 7% IR S SRS S N
................................................... 1_
:>x

(ii) Plot the point (~2, 3). (::Q&\/D

(b) Write down the equation of the horizontal line going through point A.

g = 5 as all points on the line have y-Coordinate 3,

© OCR 2018


hanna
Typewritten Text
4		3

hanna
Pencil

hanna
Pencil

hanna
Pencil

hanna
Typewritten Text
y = 3 as all points on the line have y-coordinate 3. 


hanna
Typewritten Text
y = 3



PhysicsAndMathsTutor.com

5

5 Tea Biscuits can be bought in packets of 20 or packets of 24.
All biscuits are identical in size and quality.

20 Tea Biscuits 24 Tea Biscuits
for for
£1.50 £1.80
Nada says Better value = chca‘xr ?ricc per bisCuit,

The packet of 24 biscuits is better valui/

Is Nada correct?
Show how you decide. % 100

— )L_\ = \OO(’J
pach of 20: 1 biscuit = £150 - 10 = £0075 - 15

poch of L. 1 biscwit = £1%0 - I = ﬁ0.0@S?
—1‘5? - _1‘.5\) X\00

6 You are given that 5y = 4x.

(@) Find the value of y when x = 10.

5\5 = by > SObg’c{,tU\te < O
5y - LU0) - L0

- -5
' %=% =% () Y= oo, % ........................... [2]
(b) Write y in terms of x.
—5( 5\5 = l—t’i«
g4 Loy -0
= S (D) Y= oo, O []
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pack of 24: 	1 biscuit = £1.80 - 24 = £0.075 = 7.5p 
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7 (a) Frances has three cards: Ace (A), King (K) and Queen (Q).
She shuffles these cards and deals them one at a time.

(i) List all the different orders in which she can deal the cards.
One possible order is already shown in the table.
You may not need to use all the rows.

First Second Third
card card card

DO KA P >
> o
PO AP

[2]

(ii) Find the probability that, in the three cards Frances deals, the King (K) is dealt
immediately after the Queen (Q).

N3 K’mg dealt immediately a‘f’w‘ Queeen,

DK after D) -1 & o0XENS o Q=
9

o w\b'\(\&)ﬁ o0\

N ool 2__
o
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(b) A counter has 3 on one side and 5 on the other.
Lena flips the counter.
She then picks one of these three cards at random.

— 1 X 2 +4

Lena puts the card next to the counter and works out the answer.

For example @ a gives the answer 10.

Find the probability that Lena gets an answer less than 8.
You must show your working.

Cownter Card Answer
; 1 @
5 i @ answers less than {
5 +y @
S 1 ®
5 X 10
5 +ly q

L nwmber 0 answers less than §
Planswers Less than Q) = —

6

= total number of- possible answers

©OCR 2018 Turn over
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8 Two groups of students go on a water sport holiday.
Each student chooses one activity.

Students in Group A choose from Diving, Swimming, Paddleboarding and Kayaking.
Their choices are to be shown in a pie chart.

(@) Complete this table for Group A.

Activity Number of Angle of 5 students = (_JO

degrees per student students sector

Diving 5 60° 10 students = 110
: %20 35 Swimming (@) 120° $_/

Paddleboardin o 50 in total
swimming: H 2 1 . ¥ v © R %0 - 60 - 10 - 10%

(3 St\LdU\tS Kayaking / 9 108° = }2 [4]
N—

(b) Complete the pie chart for Group A.

Measwre omgkcs \xsu\g
a ?rotmctor

[20°

39
?uddkc—boardu\g

sw'mmlﬁg

[2]

(c) One student in Group A changes activity.

There is now a new modal activity for Group A. mode = most Common

Write down the student’s original activity and new activity.

For the modal activit
must Lose a student,

. o SWlMMUY
original activity.............cc.oooo e,

new activity............ WAUQ \{L U.\.g ...........

to c\rum ¢, Sbolmmin
students.
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360 in total 
360 - 60 - 120 - 108 
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swimming: 72 - 12 
		= 6 students
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(d) The choices made by Group B are shown in this pie chart.

Water Polo

Canoeing

A teacher thinks more students chose Diving in Group B than in Group A.

Give a reason why the teacher may be wrong.

There.may. be. fewer. students. in. Growp. 8. than.in Grong. B
Fewer students means that 1 student represents wmore degrees, )

The length, a, of a pencil is 15.3cm, correct to 1 decimal place.

Complete the error interval for the length of the pencil.

Correct to 1 decimal place [ to nearest 01/ + 0.05cm
Lower bound = 155 - 005 = 15.25em

wpper bownd = 155 + 005 = 15.550m KIS
S

Turn over
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upper bound = 15.3 + 0.05 = 15.35cm

error interval = 15.25 < a < 15.35 
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10 4 people take 3 hours to paint a fence.
Assume that all people paint at the same rate.

(a) How long would it take one of these people to paint the same fence?

\Q\xw\bcrolr\r\o\xrsolfwork=h\(5=1l\r\o\m

1 oerson would take 1 howrs.

(@) e, 12 ...................... hours [1]

(b) How long would it take 5 people to paint the same fence?
Give your answer in hours and minutes.

5 people T =5 =1L howrs each

convert OL hours to minntes

0L X 60 = Ik minutes Z
L4 hours = 1 howrs 1L minutes

(b) ....... 2‘ ....... hours ...... ZL‘ ..... minutes [4]

© OCR 2018
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11 Avrecipe for flapjacks uses only oats, butter and syrup, in the ratio 3 : 2 : 1.

(a) Pirin makes 1.5kg of flapjacks.
He uses 6009 of butter.

Has Pirin followed this recipe?
Show how you decide.

6003 tl-= 500(3 SO ONne. \>ur’c rc?rcsu\ts 5003.
oats © butter . SYrip

x%o(?"' 1 :bz)o?xgbo

..m\d..this...\.‘f.(,'t\)c, ........................................................................................................... [4]

(b) Using this recipe, 200g of syrup are needed to make 10 flapjacks.
Find the mass of oats needed to make 15 of these flapjacks.

groms o} syrup for 1 Hapjock = 200 = 10 = 10
15 tlopiacks = 10 X 15 = 500q o} syruy.

0aLs © syrup reCipe needs b times as
.1 MUCh 00ts as syrup
‘ O
<300 ( ) 5 X 300g - 00g ot

C\()Og : 5003
mass of oats for (S }Lkaﬂacks = ‘\003
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 3   :   1
 
900g : 300g

mass of oats for 15 flapjacks = 900g 
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12 (a) P—Q’z[i]
Work out 5PQ. w\\xkti?kg, t0\> and bottom OS— the wector
Sxm-5% (5 )< by
- (5 *%q " [ |5 ]
= .
_ é 10 [1
(1%
(b) Find the values of h and k.
n o (2) (3] (0
[5]+[k]_[3]=[oj
s?ktt to? and bottom oly Nectors
)
hW+l-35=0 5+K-3=0
h-1=0 R+1-0 (b) h = 1 .................................
ho=1 K=-1 T S 2]
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(c) Triangle ABC is drawn on a coordinate grid.

&

1)

BtoC =6 Sq wres rtg\r\t

6

()

Cto R =6 squares ledt = /-6
s v ()

08] CA

(i) Use the diagram to complete this vector sum.

6 |, -b) (0o

0 A O

A 6\

. A | .

(ii) Give a reason why the answer to the sum could be written down without doing any
working.

1)
1)

0
-8

AB+BC+CA=| " |+

[2]

©OCR 2018 Turn over
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13 In this question, assume all dimensions are in centimetres.
a+b
Jess and Pete have many rectangular tiles. Not to scale
Each tile has length a + b and width 2pb. 2h

(a) Jess joins three tiles together to make a larger rectangle, as shown.

a+b a+b a+b
Not to scale
lb lb
a+b a+b a+b
(i) Write an expression for the perimeter of her rectangle.
Give your answer in its simplest form.
perimeter = bla + b) + 1(Lb)
=ba + bb + Lb
- o+ 106 (a)(i) (’“‘“10’0 ................... 12]
(i) An expression for the area of her rectangle is 6ab + 6b2.
Factorise this expression fully.
e/ab + 6ot = bola + b)
bXaXb \ bXbXb
o W Ty (i) oo tola + o) 2]

COMMON g—uctor isb¥Xb

(b) Pete joins some tiles together to make a different rectangle.
The area of his rectangle is 8ab + 8b2.

Draw a possible arrangement of tiles for Pete’s rectangle.
Write down expressions for the length and for the width of the rectangle.

a+b a+b a+b a+b

areo = kcngth X width
= (Lo + Lb) X Ib
- b + W

lb

kmgth = L + b)
= Lo+ Lb La + Lb

© OCR 2018
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14 Here are the first four terms of a sequence.

6 14

.10 _ .18
4 +4 +
(@) Write down the next term.

R+bL=1

(b) Write an expression for the nth term.

st dtﬁumcc = 4L so nth term = b + K

b 0 1t
Oth tem=b oL = 1 L
CK= N+
Ath term < L 4 ! Lo o) o N 2]

(c) Explain why 511 is not a term in the sequence.

AL terws. in the sequence are exen, and 511.is.0dd so.is.not.in....
the sequence,

(d) Find the term in the sequence that is nearest to 511.

1( Lm + Z ‘311
Ul =81 -1 =509
Tan—SOC\,L» 135

n= UHIS rounds Lon = Ut o i be the neccest keim.

bn+ L= WU + 1 — subskitute neosest value of o,

=S +1
= 510 so0 the nearest term is 510

© OCR 2018 Turn over
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n = 509 - 4 = 127.25

n = 127.25 rounds to n = 127 

4n + 2 = 4(127) + 2 
	  = 508 + 2 
	  = 510 so the nearest term is 510 
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15 In July the price of a holiday is £500.
In August the price increases by 25%.
In September the price drops to £500 again.

Work out the percentage decrease from the August price to the September price.

P\\xg\xst Price:
IS/, increase = 1007/, + IS/, = U5/, = 118

— MUUCLP\;\Q(
= ol — oraaunall
£500 X 115 = £6I5 e decieose - fina | o ?Lﬁ) 00
Percentoge Decrease: Jlao
= blb - ceembes - Auaust
Blsbléoo X 100 ox = o -y
SQJPte_WL‘oe(’
= 01 X100
= 10°/.
............................... 2- 0 % [4]
16 Here is a right-angled triangle.
Not to scale
5.25¢cm 18.75¢cm
(o8 C
[ ]
o

Work out the value of x.

Pythagoras: a>+b =t
[ 2 pN
YA Sa | § o \-5.952
- RIS 55T - L
1 = {3l
=R X = ’% ............................ [3]

© OCR 2018
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5.25  + x  = 18.75 

x  = 18.75  - 5.25  = 324

x =   324 

   = 18 
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17 Ping chooses four numbers.
The mode of these four numbers is 8, the range is 7 and the mean is 11.

Find Ping’s four numbers.

mode = 8 so at least two ot the numbers are
sum o} all L numbers = b X T = L
Vel +g=Lb 1 ond yare the two

— b 3 be.
( Tag-lh-b-Rt WALNOWN Ambers Mg»@_%t
range = T so0 the htghcst nmber (s ‘& 1= B~ odher 9
Bey=-1 bovese
4=R-%-70 % ¥ B K

18 A box contains only red, blue and green pens.
The ratio of red pens to blue pensis 5 : 9.
The ratio of blue pens to green pensis 1 : 4.

Calculate the percentage of pens that are blue.

red © blue blue - green
5 : 1 1 L
+‘7< 3 -Q
T %

eq wol number rts bk\xc
?&\s to combmcoiu OJY

red : blue - green

5 4% so the total number o ?urts in the ratio is
5+4+%=%0

percentage of blue pens: 4 9 X100 Y100 e parts of ratio
5o total parts of ratio

N e Voo % [4]
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8 + 8 + x + y = 44

x + y = 44 - 16 = 28 

range = 7  so the highest number is 8 + 7 = 15 

15 + y = 28 

y = 28 - 15 = 13
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 5  :  9 			  1   :   4

				  9 	 :   36 
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 5  :   9  :  36     	so the total number of parts in the ratio is
				5 + 9 + 36 = 50 

percentage of blue pens: 9  X 100 

				

				= 18%
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326.8 x (6.94 —3.4)

19 Asha worked out 594

She got an answer of 19.5, correct to 3 significant figures.

Write each number correct to 1 significant figure to decide if Asha’s answer is reasonable.

568 ~ 300 A, ~ ¢ 5L ~ ) 5L ~ &0
~ 300 x -2)
60
_ oo x W _ 1.0 =
- 20T - 25 10

Bsha's answer is reasonable as 145 rownds to 10,

..................................................................................................................................................... 3]
20 (a) Show that a® x (a3)? can be expressed as a''. [2]
-a5%a®t S aSXab @Y - 2k
NG =0

a°Xab=a2"C -

q .
A"y %= a™"

(b) Write 11% x 25° as a power of 5.

- \
I R
"'_53_5\_/ O\'(L N
_R M X
5% (5 = 5 (@Y = o
| _ _ 2 ?
—(/9_’5—)(?‘ _b KS 1D
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Asha's answer is reasonable as 19.5 rounds to 20. 
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= a  X a 	   = a  X a  

a  X a  = a     = a 
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a  X a  = a 
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(a )   = a 

hanna
Pencil

hanna
Pencil

hanna
Pencil

hanna
Pencil


PhysicsAndMathsTutor.com

19

21 The diagram below shows two triangles.

Not to scale

Prove that triangle ABC is congruent to triangle ACD.

triongle ABC:

ongle A = RO - 0 - b = Ly

triongle BCD angles in o triangle odd up to RO

angle. ACD = RO - R0 - bl = 6 —

AC s Common

angle ACD - angle BAC

angle DAC - angle ACB

fingle-Side-fngle (ASA) therefore triangle ABC is congruent to triongle ACD.

© OCR 2018 Turn over
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triangle ABC:

angle ACB = 180 - 80 - 56 = 44

triangle ACD 

angle ACD = 180 - 80 - 44 = 56 

AC is common 

angle ACD = angle BAC 

angle DAC = angle ACB 

Angle-Side-Angle (ASA) therefore triangle ABC is congruent to triangle ACD. 
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angles in a triangle add up to 180
 

hanna
Pencil


PhysicsAndMathsTutor.com

20
22 Earth and Pluto go around the Sun.
Their distance to the Sun varies.
Pluto
Earth

Not to scale

The table shows the closest distance that Earth and Pluto get to the Sun.

Closest distance to
the Sun (km)

Earth 1.47 x 108

Pluto 4.44 x 10°

(@) Show that the closest distance of Pluto to the Sun is roughly 30 times the closest distance of
Earth to the Sun. [2]

closest distance of Pluto to Sun  LLL X 107
closest distance ot Earth o Sun  1L7F X 10°
=501 = 50 o 13}L

(b) Give a reason why we cannot use this information to say

The distance of Pluto to the Sun is always
30 times the distance of Earth to the Sun.
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closest distance of Pluto to Sun	4.44 X 10  
						   = 
closest distance of Earth to Sun 	1.47 X 10 

						= 30.2 = 30 to 1sf 
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The distance from Earth and Pluto to the sun varies. 





