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J Use black ink. HB pencil may be used for graphs and diagrams only.

e Answer all the questions.

. Read each question carefully. Make sure you know what you have to do before starting your
answer.

o Your answers should be supported with appropriate working. Marks may be given for a
correct method even if the answer is incorrect.

e Write your answer to each question in the space provided. Additional paper may be used if
necessary but you must clearly show your candidate number, centre number and question
number(s).

. Do not write in the bar codes.
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Formula Sheet

Area of trapezium = 1 (a + b)h /T\
A
Cross-

Volume of prism = (area of cross-section) x length

In any triangle ABC

a __ b _ c
sinA sinB sinC

Sine rule

Cosine rule a2 = b2 +¢c?2 - 2bccos A

A
Area of triangle = ] absin C

C
b a
= B
Volume of sphere = 27 r°
Surface area of sphere = 4 r? v

Volume of cone = %n r2h

>

Curved surface area of cone = nr/

The Quadratic Equation

The solutions of ax? + bx + ¢ =0,
where a # 0, are given by

_ -bx/(b?-4ac)

2a

X

PLEASE DO NOT WRITE ON THIS PAGE
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(a)

(b)
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Answer all the questions.

Work out.

(i) 0.2x0.3

(@)(I) oo
... 88
@ 57
(1) oo
Work out.
3.2
20 5
Give your answer as a fraction in its lowest terms.
(D) oo
Turn over
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Expressed as the product of its prime factors

600 = 23 x 3 x 52.

(@) Express 420 as the product of its prime factors.

(b) Find, leaving your answers expressed as the product of prime factors,

(i) the highest common factor (HCF) of 600 and 420,

(ii) the lowest common multiple (LCM) of 600 and 420,

(iii) the smallest value of k when 600k is a cube number.
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Mario is doing a survey, in his town, about the number of people in cars during the rush hour.

From his observations he makes this table of relative frequencies.

Number of people

.

2

3

4

5 or more

Relative frequency

0.4

0.24

0.19

0.1

(a) Find the relative frequency of a car having 5 or more people in it.

(b) Mario wants to use his results to estimate the probability that a car in his town during the rush
hour will have 3 people in it.

Write down two things that Mario must have done, when he did his survey, to make sure that
his estimate is a good one.

(c) There were 5000 cars using the roads in Mario’s town during the rush hour.

Use Mario’s results to estimate the number of these cars that had 1 person in.
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(ii)

(iif)
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Translate triangle A using the vector [_2]

Label the image B.

Enlarge triangle A with scale factor 3 and centre (0, 0).
Label the image C.

Describe fully the single transformation that maps triangle C onto triangle A.

[2]

[2]



(b) A triangle P is reflected to give triangle Q.
Triangle Q is rotated to give triangle R.
Triangle R is enlarged to give triangle S.
Triangle S is translated to give triangle T.

Complete this table.

Write Y if the triangles are always congruent.
Write N if the triangles are not always congruent.

Triangles

Congruent,Y or N?

P and Q

P and R

Pand S

RandT

You may use this grid if required.
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(a)* Solve algebraically.

7(x + 2) — 2(2x + 3) = 20

(b) a(5x2+3x+ b)=20x%2+cx—8

Find the values of a, b and ¢ so that the expansion of the brackets is correct.
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(@) ¢ = {positive integers less than 17}
F = {factors of 16}
S ={square numbers}

(i) Complete this Venn diagram to show the sets ¢, F and S.

¢
F S
3 5 7 10
11 13 15
[3]
(i) List the members of F N S.
(A)(I1) oo [1]
(b) In a group of students
* 35 study Geography
e 25 study History
e 9 study neither Geography nor History.
Find the highest and lowest possible number of students in the group.
(b) highest ...,
o P [2]
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7 A, B, CandD are points on a circle, centre O.
Angle OBC = 35° and angle DAC = 20°.

A Not to scale

35°
B\—/C

(a) Calculate the size of these angles.

(i) BOC
(@)(I) oo °[11

(i) BAC
(L) PP °[1]

(iii) OCD
(I1) e °[2]

© OCR 2015



11
(b) PQR is a triangle with angle QPR = 90°.

Explain why the circle that passes through P, Q and R has its centre at the midpoint of QR.

©OCR 2015 Turn over
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The graph shows the line P and the line Q drawn on a one-centimetre grid.
The equation of line Qis y=2x+ 1.

(a)

(b)

(c)

Write down the equation of line P.

Line R goes through the point (6, 1).
The area of the triangle enclosed by line P, line Q and line R is 12cm?.

Draw line R.

[2]

Write down the equation of line R.
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(d) Line S is parallel to line Q.

It goes through the points (6, 5) and (a, a + 4).

Find the value of a.
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10

14
Rationalise the denominator and simplify this fraction.
14

J7

In the diagram P is the midpoint of OB.
Q divides AP in the ratio 4:1.

E’i:aandaézb.

A Not to scale

Q

@) PT) B

Find these vectors, as simply as possible, in terms of a and b.

(a) AP

(b) 0Q

© OCR 2015



15

11 Jacqui has two bags. Each contains 10 beads of which 7 are red and 3 are yellow.
She picks a bead at random from the first bag.

If the bead is red she picks another bead at random from the remaining beads in the first bag.

If the first bead is yellow she puts it into the second bag.
She then picks a bead at random from the second bag.

(a) Complete this probability tree diagram.

1st bead 2nd bead
red
red
yellow
red
yellow
yellow
[2]
(b) Find the probability that the second bead Jacqui picks is yellow.
(D) o [3]

END OF QUESTION PAPER
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