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Formulae Sheet: 6989 Foundations of Advanced Mathematics

a
>

A

Area of trapezium = 1 (a + b)h

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

Cross-
section

In any triangle ABC
. a _ b _ ¢ C
Sine rule sinA~ sinB  sinC
b a
Cosinerule a?=5b%+c2-2bccosA
A B

Area of triangle = Lab sin C

Volume of sphere = 3773

Surface area of sphere = 4mr? v

Volume of cone = {nur?h

Curved surface area of cone = 7r/ h

The Quadratic Equation

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

re —b+/(b* - 4dac)

2a

© OCR 2013 6989/01 Jun13



www.xtrapapers.com

1  Look at this list of numbers.
4 5 29 35 63 81 84
Three of the following statements are true and one is false. Which one is false?
A There are exactly 2 prime numbers in the list.
B  There are exactly 2 square numbers in the list.
C  There are exactly 2 multiples of 7 in the list.

D  There are exactly 2 factors of 20 in the list.

2 Three of the following statements are true and one is false. Which one is false?

A (—Dx(H+2)=—14

—20 _
—4

C 3+4x5=23

B =5

D 8-(2-3)=9

3 Three of the following statements are true and one is false. Which one is false?
A 2'x37=¢
B 57+5°=5°
c 9°=3°

D Y32=2
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4  Which one of the following expressions has the greatest value?

A T5-15
B 2:+3;
C 2ix2%
D 18+31

5 In a group of 60 students 40 are female. One quarter of the students are aged under 18; 12 students are
over 25.

Three of the following statements are true and one is false. Which one is false?
A The ratio of female students : male students is 2:1.

B % of the students are over 25.

C  There are 27 students aged between 18 and 25.

D  25% of the students are under 18.

© OCR 2013 6989/01 Jun13
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6  Three of the following statements are true and one is false. Which one is false?
A 0.005=5x10"
B 500000 =5 x 10
C 5x10°+6x10°=1.1x10

D (6x10°)*=3.6x10

7  Three of the following statements involve sensible units and one does not. In which statement are the units
not sensible?

A The distance between London and Edinburgh is measured in kilometres.
B  The amount of sugar given in a recipe for a cake is measured in grams.
C  The amount of water in a spoon is measured in litres.

D  The length of a pencil is measured in centimetres.

8 A runner completes a half marathon in 58 minutes 23 seconds.
The distance is 13% miles.

Which one of the following is the correct average speed in miles per hour for this runner, correct to
4 decimal places?

A 13.0083
B 134718
C 13.4724
D 13.5079
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9  Three of the following statements are true and one is false. Which one is false?
A 1.234 can be written 1.23, correct to 3 significant figures.
B 56.49 can be written 56, correct to the nearest whole number.
C 0.7654 can be written 0.765, correct to 4 significant figures.

D 34.65101 can be written 34.65, correct to 2 decimal places.

10 Philippa makes the following statements about three sequences.
. The nth term of the sequence 3, 5,7, 9, 11, ....is 2n + 1.
. The nth term of the sequence 3, 6, 12, 24,48, .... is 3 x pA
. The nth term of the sequence 3, 7, 13, 21, 31, .... is 2 —2n +3.
How many of the statements are true?

A 0 B 1 C 2 D 3

11 A curve has equation y = x° + x> — 3x + 4.
Three of the following points lie on the curve and one does not. Which one does not?

A (-3,-5) B (-1,5) C (1,3) D (3,31)

© OCR 2013 6989/01 Jun13
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12 Three of the following statements are true and one is false. Which one is false?

A L=
2x
3

B 6i=3x
2x

13 Three of the following quadratic expressions factorise in the form (x — 2)(x + @) where a is an integer, and
one does not. Which one does not?

A ¥+x-6

B x-5x+6
C X*+3x-10
D X¥—-x-6
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14 Three of the following statements are true and one is false. Which one is false?

A The solution of the equation 5x — 8 =9 isx =3.4.

B  The solution of the equation % =lisx= %
C  The solution of the equation 2(x + 3) = 3(2x— 1) is x = 2%.

D  The solution of the equation x = 1 — 2(x+ 1) is x = — %

15 Which one of the following is the correct solution of this pair of simultaneous equations?

Sx—y=1
3x+2y=11

16 Which one of the following is the correct solution of the inequality 2x — 3 > 4x + 7?

A x>5 B x<2 C x>-2 D x<-5

© OCR 2013 6989/01 Jun13
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Eric and Fatima are doing some algebra.

Eric multiplies out two brackets as follows.
x+DHy—-2)=x(r—-2)+1(y—-2)=xy—2x+ty—2

Fatima factorises an expression as follows.
2xy+y+ox+3=y2x+1)+32x+1)=2x+ 1)y +3)

Which one of the following statements is true?

A Eric and Fatima are both correct.

B  Eric is incorrect, but Fatima is correct.

C  Eric is correct, but Fatima is incorrect.

D  Eric and Fatima are both incorrect.

The cooking instructions for a joint of meat are as follows.

Cook for 5’ an hour per kilogram plus 20 minutes.

www.xtrapapers.com

In the formulae below, T is the cooking time in minutes and m is the mass of the meat in kilograms.

Which one of the following is a correct formula for 77
A T=30m+ 20
B T=30(m+ 20)

C T=5(m+20)

m~+ 40

DT=2

© OCR 2013 6989/01 Jun13
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19 This map, on a two centimetre square grid, shows a rectangular village green. The church, pub, shop and
bus stop are located at the four corners of the village green, as shown.

The scale of the map is such that 2 cm represents 40 m.

Three of the following statements are true and one is false. Which one is false?
A Thescaleis 1:200.

B The area of the village green is 19200 m’.

C  The distance from the pub to the bus stop is 200 m.

D  The actual perimeter of the green is 560 m.

©OCR 2013 6989/01 Jun13
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20 Two ordinary fair dice are rolled and the score is found by adding the two numbers showing.
Three of the following statements are true and one is false. Which one is false?
A There are eleven different possible scores.
B The probability that the score is more than 6 is %
C  The probability that the score is 11 is the same as the probability that the score is 3.

D The probability that the score is 9 is .

—Uu

21 Betty is using the formula 7 = 4
She is given the values u=7.9,v=22.6 and a = 1.9.
Three of the following statements are true and one is false. Which one is false?
A If the given values are exact, ¢ = 18.4, correct to 3 significant figures.
B If Betty rounds the given values to the nearest whole number, then the calculation gives ¢ = 7.5.
C Ifthe given values have been rounded to 1 decimal place, then the value of # cannot be greater than 8.

D  Arearrangement of the formula is v=u + at.

©OCR 2013 6989/01 Jun13 Turn over
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22 Arobot is negotiating a series of routes as shown in the diagram. At each of the five junctions the probability
that it takes the left fork is % Otherwise it takes the right fork.

Three of the following statements are true and one is false. Which one is false?
A The probability that the robot arrives at P is 2—87
B The probability that the robot arrives at Q is 287
C  The probability that the robot arrives at R is %.

D  The probability that the robot arrives at S is 2%

© OCR 2013 6989/01 Jun13
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23 Which one of the graphs shown below is the graph of y = Ssinx + 2?
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24 John and Paula are asked to give an approximate value for n where

L 892x11.1
0.84x0.79"

In order to do this, John makes the following approximations:
89.2t0 100, 11.1 to 10, 0.84 to 1 and 0.79 to 1.

Paula makes the following approximations:
89.2t090, 11.1 to 10, 0.84 to 0.9 and 0.79 to 0.8.

Three of the following statements are true and one is false. Which one is false?
A John has rounded the numbers to one significant figure correctly.

B John’s calculation gives the value of n correct to one significant figure.

C Paula’s calculation gives the value of n as 1250.

D Paula’s value of n is closer than John’s to the exact answer.

25 Asif measures the length of his bookshelf to be 110 cm, correct to the nearest cm. He has a set
of identical books, each of which has thickness 25 mm, correct to the nearest mm.

Three of the following statements are true and one is false. Which one is false?
A The thickness of each book is no more than 25.5 mm.

B The length of the shelf is at least 1095 mm.

C It may be possible to fit 45 books on the shelf.

D  Itis definitely possible to fit 43 books on the shelf.

© OCR 2013 6989/01 Jun13
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26 The triangle PQR shown represents the cross-section of a roof of a house.

P

Not to scale

M
4m S

Q

S is the foot of the perpendicular from the top of the roof, P.

The height of the roof, PS, is 3 metres.

The length of PR is 8 metres.

The length of QS is 4 metres.

Three of the following statements are true and one is false. Which one is false?
A PQ=5m

B tanPQS=0.75

C cosPRS=0.375

D  Angle RPS =68°, correct to the nearest degree.

27 The quadratic equation x> — 3x =7 = 0 has two roots.
Which one of the following is the correct description of the roots?
A Both roots are positive.
B  Both roots are whole numbers.
C The roots are equal.

D  One root is positive and one root is negative.

©OCR 2013 6989/01 Jun13 Turn over
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28 In the triangle shown, BC = 5cm, Angle C = 40° and angle A = 55°.

A

Not to scale

40°

5cm

Which one of the following is the correct length for AB?
A 6.081cm, correct to 3 decimal places.
B 3.923cm, correct to 3 decimal places.
C 4.195cm, correct to 3 decimal places.

D  6.372cm, correct to 3 decimal places.

2x+1_ 3x-1,
8 12

2—x 1 —1—x 5
A ) B 4 C T D 5

29 Which one of the following is a correct simplification of

© OCR 2013 6989/01 Jun13
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30 A pyramid VABCD has its vertex, V, 10 cm directly above the centre of a rectangular base ABCD, as shown.
AB=CD=8cm. BC=DA=5cm.

Three of the following statements are true and one is false. Which one is false?

A VA=12.02cm, correct to 2 decimal places.

B  The angle between VA and the base is 64.7°, correct to 1 decimal place.

C  The angles that the edges VA, VB, VC and VD make with the base are all the same.

D Angle AVC =50.5°, correct to 1 decimal place.

©OCR 2013 6989/01 Jun13 Turn over
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31 Natalie and Philip decide to take a sample of students from their year group in order to carry
out an investigation.

Natalie writes each name on a separate sheet of paper, puts them in a hat and draws out 10.
She claims that she has produced a random sample.

Philip chooses the first 10 names from the alphabetical list of the year group. He claims that
he has produced a random sample.

Which one of the following is a correct statement?
A Natalie and Philip are both correct.

B Natalie is correct, but Philip is incorrect.

C Natalie is incorrect, but Philip is correct.

D Natalie and Philip are both incorrect.

32 Three of the following statements are true and one is false. Which one is false?
A The line 3x + 4y = 5 has a gradient of — 0.75.
B The line y = 5x + 6 has a y-intercept of 6.
C  The lines 2y =x + 4 and 4y — 2x = 5 are parallel.

D  The line %—I— % = 1 passes through the origin.

© OCR 2013 6989/01 Jun13
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33 The graph of y = x* +3x* +x —1 is drawn on the grid below.

»
>

——

—

/

N\
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~——

Three of the following statements are true and one is false. Which one is false?

A The equation x° +3x% +x —1=0 has two negative roots, one of which is an integer.
B There are two points on the curve y = x* + 3x% + x —1 at which the gradient is zero.
C The equation x* +3x* +x—1=6has only one root.

D  The gradient of the curve is negative for x >1.
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34 The graph below shows the speed of a train when travelling from one station to the next.

Speed (ms ™)
201&
18
16
14

12

10

8
6
4
2
0

v

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250
Time (seconds)

Three of the following statements are true and one is false. Which one is false?
A Between 50 and 150 seconds the train is travelling at constant speed.

B During the first 50 seconds the train is accelerating at 0.4 m s

C The distance between the two stations is 3.5 km.

D  The average speed is 10ms .

© OCR 2013 6989/01 Jun13
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35 Imran is flying a small aircraft at a constant speed of 120kmh ™"
There is a constant wind of speed 50 kmh™' from the West.

Three of the following statements are true and one is false. Which one is false?

A If Imran steers due North, the aircraft actually travels on a bearing of 023°, correct to the nearest
degree.

B If Imran steers due North, the speed over the ground of the aircraft is 130km h'.
C In order to fly due North, Imran must steer on a bearing of 337°, correct to the nearest degree.

D If Imran steers a course to fly due North, he will take more than 2 hours to travel 240 km.

4 2
36 Two vectors are given by a = (1) and b= <7>

Which one of the following is vector 2a — b?

©OCR 2013 6989/01 Jun13 Turn over
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37 In a certain shop, all prices of goods for sale were increased by 20% on June 1st.
A particular item was on sale on June 1st for £180.

Which one of the following was the correct price of this item for sale on May 31st?

A

£144 B

£150

C £171

D

38 The table shows the money earned each week by a group of students.

Money earned (£x) Number of students
0<x<10 20
10<x <20 17
20<x <30 10
30 <x <40 7
40 <x <50 3

Kylie draws this histogram to represent the data.

Frequency density

10

20

30 40

£176.47
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50

The first block, representing 0 < x < 10, has been drawn correctly.
Some of the others have been drawn incorrectly.

How many of the others have been drawn incorrectly?

A

©OCR 2013

1 B

2

Cc 3
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39 Four students are asked to solve the following simultaneous equations graphically.

y=2x+1
x+2y=12

The four students draw different diagrams, labelled A, B, C and D as shown below.

Which one of the following diagrams can be used to find the correct solution of the simultaneous equations?

Yy y

A A

8 8

7 7

6

5 5

4 4

3 3

2 2

1 1

- > X - > X

2 =1/ 1 25003 4.5 6 -2 =1/ 1 2503 45005 6
- -1
-2 -2
A B

Yy Yy

A A

8 8

7 7

6

5 5

4 4

3 3

1 1

_ > X . > X

2 -1\ 1 25003 4.5 6 2 =1\ 1 25003 405 6

-1 -1

2 -2

C D
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40 Liam travels to work each day by car. He records the length of time it takes him over a period of days and
displays his results on a cumulative frequency graph, as shown below.

Cumulative frequency
A

50 =

30

20 A

10

01 AM L > Time
30 35 40 45 50 55 (mins)

Three of the following statements are true and one is false. Which one is false?
A Liam records 50 journeys.

B  The range of times is 55 minutes.

C The median for these data is approximately 39 minutes.

D  The interquartile range for these data is approximately 6 minutes.
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