-
Write your name here

(Surname Other names

~

J

Pearson Edexcel Centre Number Candidate Number

Level 1/Level 2

GCSE (9-1)

‘Mathematics

Paper 1 (Non-Calculator)

Higher Tier

Thursday 25 May 2017 - Morning Paper Reference
 Time: 1 hour 30 minutes TMA1/1H )

(You must have: Ruler graduated in centimetres and millimetres,
protractor, pair of compasses, pen, HB pencil, eraser.
\ Tracing paper may be used.

Total Marks

.

Instructions

® Use black ink or ball-point pen.
® Fill in the boxes at the top of this page with your name,
centre number and candidate number.
® Answer all questions.
® Answer the questions in the spaces provided
— there may be more space than you need.
® You must show all your working.
® Diagrams are NOT accurately drawn, unless otherwise indicated.
® Calculators may not be used.

Information

® The total mark for this paper is 80
® The marks for each question are shown in brackets
— use this as a guide as to how much time to spend on each question.

Advice

® Read each question carefully before you start to answer it.
® Keep an eye on the time.

® Try to answer every question.

® Check your answers if you have time at the end.

P48147A CG Maths.

©2017 Pearson Education Ltd.

6/6/616/6/7/7/ Worked Solutions

Turn over

©

Pearson



Please note that these worked solutions have neither been
provided nor approved by Pearson Education and may not
necessarily constitute the only possible solutions. Please
refer to the original mark schemes for full guidance.

Any writing in blue should be written in the exam.

Anything written in green in a rectangle
doesn't have to be written in the exam.

If you find any mistakes or have any requests or suggestions,
please send an email to curtis@cgmaths.co.uk

.CG Maths.



( R
Answer ALL questions.
Write your answers in the spaces provided.
You must write down all the stages in your working.
1 The scatter graph shows the maximum temperature and the number of hours of sunshine
in fourteen British towns on one day.
V' N
20 [This point is an outlier]
X
18
Maximum 16
temperature
(oc) X
14
X
12 X
10 >
7 9 11 13 15 17
Both scales go up 2 over 10 small boxes. Number of hours of sunshine

2 +10 = 0.2, so each small box is worth 0.2

One of the points is an outlier.

(a) Write down the coordinates of this point.

|x—coordinate| |y—coordinate|

v

(.10 . 19 )

(D

(b) For all the other points write down the type of correlation.
................. Positive
1
As one variable (number of hours of sunshine) increases, so does the M
other variable (maximum temperature. This is positive correlation
. J
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On the same day, in another British town, the maximum temperature was 16.4°C.
g (¢) Estimate the number of hours of sunshine in this town on this day.
:'3;3 Drawing a line of best fit. Reading across from 16.4°C to
i the line then down to the number of hours of sunshine
m ...................... 128 . hours
Bl (2)
o m .
% ; : A weatherman says,
& g “Temperatures are higher on days when there is more sunshine.”
2
R (d) Does the scatter graph support what the weatherman says?
S Give a reason for your answer.
| Yes, as there is positive correlation
(1)

(Total for Question 1 is 5 marks)

2 Express 56 as the product of its prime factors.

8 Doing a factor tree. Splitting each number into two
factors and stopping at the primes, which are circled
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[Writing the circled primes multiplied togetherl—> 2 x 2 x 2 x 7
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(Total for Question 2 is 2 marks)
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3 Workout 54.6x43

16%8 <—|Ignoring the decimal points and doing 546 x 43|
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There is 1 decimal place in 54.6. There is 1 decimal place in 4.3. There are
2 decimal places in total. So bringing the decimal point to the left 2 times
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(Total for Question 3 is 3 marks)
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3 cm X cm

3cm

X cm

D C

[S]

The area of square ABCD is 10 cm?.

Show that x>+ 6x =1

Area of rectangle = length x width. So the area of rectangle D is x*, the
X2 + 3X + 3X + 9 «—|area of rectangle C is 3x, the area of rectangle B is 3x and the area of

rectangle A is 9. Adding all these areas expresses the area of square ABCD

Simplifying the expression of the area of square
ABCD. Setting equal to the value of the area, 10

X2 + 6X = 1 «——|Subtracting 9 from both sides|

X2+ 6X+9 =10 <«

<
O
i
sro
San

S
L

5
3%

98I0
SRR

%

L

2388

R

YLy
.%

*,
5%

!
3

(Total for Question 4 is 3 marks)
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5 This rectangular frame is made from 5 straight pieces of metal.

[ 1

5m

12m

The weight of the metal is 1.5 kg per metre.
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Work out the total weight of the metal in the frame.

Using Pythagoras' Theorem in the green right-angled triangle to find the
122 + 52 «—{missing length going through the middle of the rectangle. a* + b* = ¢,
where a and b are the shorter sides and c is the longest side

144

127 = 144 and 5° = 25. Then adding these works out that ¢’ is 169.
+ 25 «— 0. . o :
169 13 is squared to give 169 so the missing length is 13 m

12 +12 +5 + 5 + 13 «Adding all five lengths of metal works out that
the total length of metal used is 47 metres
Ly

x15
2_?5 DR
470
ZOS

Multiplying the 47 metres by the 1.5 kg per metre works out the total weight
of the metal in the frame. Ignoring the decimal point and doing 47 x 15
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[There was 1 decimal place in 1.5. So bringing the decimal point to the left 1 time|
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(Total for Question 5 is 5 marks)
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6 The equation of the line L, is y=3x-2
The equation of the line L, is 3y —9x+5=0

Show that these two lines are parallel.

The general equation of a straight line is y = mx + ¢, where m is the gradient and c is the
3y = 9X - 5 «—y-intercept. The equation of L, needs to be rearranged into this form to work out the gradient.
First adding 9x to both sides and subtracting 5 from both sides to get the y term on its own

ITHISAREA

B 5 Dividing both sides by 3 gets y on its own and puts it
y=3x 3 into the formy = mx + c. m is 3 so the gradient is 3

The gradient of both lines is 3 «—{Parallel lines have the same gradient]

(Total for Question 6 is 2 marks)
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7 There are 10 boys

The class has a test.

The mean mark for all the class is 60
The mean mark for the girls is 54

Work out the mean mark for the boys.

and 20 girls in a class.

t

mn ¢

Mean = total/number, where total is the total of the marks and
number is the number of people. Writing this as a formula triangle

60 x 30 = 1800 <

Covering t in the formula triangle finds that total = mean x number.
So multiplying the mean for all the class by the 30 people (10 boys
+ 20 girls) works out that the total marks for all the class is 1800

54 x 20 = 1080 <+

Covering t in the formula triangle finds that total = mean x number. So multiplying the |

VaWvSHMUNIUMIONOD

mean for the girls by the 20 girls works out that the total marks for all the girls is 1080 o

1800

-1080

Subtracting the total for the girls from the total for all
the class works out that the total for the boys is 720

720+10 <\lDividing the total for the boys by the 10 boys works out the mean for the boysl

(Total for Question 7 is 3 marks)

8 (a) Write 7.97 x

(b) Work out the value of (2.52 x 10°) = (4 x 107%)
Give your answer in standard form.

10°¢ as an ordinary number.

7.97 divided by ten 6 times. This moves
the decimal point 6 times to the left | ... 0.00000797

0.6 3 x 108<_The 2.52 can be divided by the 4 and the 10° can be divided
412°5 12 by the 10°. a* + a’ = a**,s0 10° + 10° = 10° ° = 10°** = 10°

is

The 0.63 must be multiplied by ten 1 time to get 6.3, which

by ten 1 time to keep it equal. 10° + 10" = 10° ' = 10’ Q)

at least 1 and less than 10. So the 10° needs to be divided— 6.3 x 10’

(Total for Question 8 is 3 marks)
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9 Jules buys a washing machine.

20% VAT is added to the price of the washing machine.
Jules then has to pay a total of £600

What is the price of the washing machine with no VAT added?

100 + 20 «—{Adding the 20% to 100% works out that it has been increased to 120% of the original price|

600 = 120 <« Dividing the £600 by 120 works out that 1% of the original price is £5.
' 600 +120=60+12=5

5x 100 <—|Mu|tiplying the value of 19% by 100 works out that 1009 of the original price is ESOOl

(Total for Question 9 is 2 marks)

10 Show that (x + 1)(x + 2)(x + 3) can be written in the form ax® + bx*> + cx + d
where a, b, ¢ and d are positive integers.

X+ 2X+ X+ 2 <—|Expanding the first two bracketsl
(X +3X+2)(x+3) <—|Simp|ifying by collecting like terms and writing multiplied by the third bracketl

X2+ 3%+ 3X + OX + 2X + 6

X2 + 6X2 + 11X + 6 «—{Simplifying by collecting like terms|
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(Total for Question 10 is 3 marks)
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11 The graph of y = f(x) is drawn on the grid.

S~
S~

_~

f(x) = 0 at these /
1 two points

/7
N\
N\

/

AN

N
1
-4 IThis is the turning point

(a) Write down the coordinates of the turning point of the graph.

[x-coordinate| |y-coordinate|
v

(b) Write down estimates for the roots of f(x) =0

1)
(c) Use the graph to find an estimate for f(1.5)
|When x=15y= —2.8|
..................... 28
1)

(Total for Question 11 is 3 marks)
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A
12 (a) Find the value of 81 2
The power of 1/2 means to square root. {81 = 9.
Then the negative power means to do the reciprocal 1
S
. @)
. 64 \3
(b) Find the value of | —
125
The 3 as the denominator of the power means to cube 16
root. [64 = 4 and *[125 = 5. Then the 2 as the numerator —_—
of the power means to square. 4 = 16 and 5 =25 | i 25
(2)
(Total for Question 12 is 4 marks)
13 The table shows a set of values for x and y.
X 1 2 3 4
1 9
9 2— 1 —
4 4 16
y is inversely proportional to the square of x.
(a) Find an equation for y in terms of x.
5 Kk — A : : .
=2l Yy= 2 <—|Wr|t|ng the proportion as an equation, where k is a constant which needs to be foundl
sro
ggz‘?z k= yX2<—|Rearranging to make k the subject by multiplying both sides by le
e
%o%;:% =9 x1°? 4—|Substituting in the first pair of x and y values finds that k = 9|
ek 9
g;iig |Rewriting the equation with k as 9|—> y= v
(2)
(b) Find the positive value of x when y = 16
16 = % <«—{Substituting 16 for y in the equation|
16x° =9 <—|Multiplying both sides by x* to eliminate it as a denominator
X = 19_6 <—|Dividing both sides by 16 to get x* on its ownl %
|Square rooting both sides finds the positive value of x| (2)
(Total for Question 13 is 4 marks)
J
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14 White shapes and black shapes are used in a game.
Some of the shapes are circles.
All the other shapes are squares.

The ratio of the number of white shapes to the number of black shapes is 3:7
The ratio of the number of white circles to the number of white squares is 4:5
The ratio of the number of black circles to the number of black squares is 2:5
Work out what fraction of all the shapes are circles.
4 +5 =9 parts in total in the ratio of the white shapes. 4 out of these 9 parts are for
4 y 3 4_Wl’lite circles so 4/9 of the white shapes are circles. 3 + 7 = 10 parts in total in the ratio
9 10 of the shapes. 3 out of these 10 parts are for white shapes so 3/10 of the shapes are
white. 4/9 of the 3/10 of the shapes are white circles. Of means to multiply
% X % <—|Simp|ifying by cancelling out common factors from the numerators and denominators|
2 To multiply fractions: multiply the numerators and multiply
15 the denominators. So 2/15 of the shapes are white circles
2 + 5 =7 parts in total in the ratio of the black shapes. 2 out of these 7 parts are for
2 y e «_|Plack circles so 2/7 of the black shapes are circles. 3 + 7 = 10 parts in total in the ratio
7 10 of the shapes. 7 out of these 10 parts are for black shapes so 7/10 of the shapes are
black. 2/7 of the 7/10 of the shapes are black circles. Of means to multiply
1 1 Simplifying by cancelling out common factors from the numerators
— x = <«—and denominators. To multiply fractions: multiply the numerators and
15 multiply the denominators. So 1/5 of the shapes are black circles
Adding the fraction which are white circles and the fraction which are black circles gives
2 3 . . , S .
15 + 15 <«—the fraction which are circles. Multiplying both the numerator and denominator of 1/5
by 3 to give 3/15 so that both fractions have the same denominator and can be added
2
........................ 15
(Total for Question 14 is 4 marks)
.
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15 A cone has a volume of 98 cm’.
The radius of the cone is 5.13 cm.

_ _ Volume of cone = 1 nrth h
(a) Work out an estimate for the height of the cone. 3 l

100 = l «3 x5 xh <_Substituting 100 for the volume of cone, 3 for mand 5 for r in
3 the formula. Rough numbers can be used as it is an estimate

100 = 25h +{1/3 x 3 =1and 5* = 25 then 1 x 25 x h = 25h|

|Dividing both sides by 25 finds that h = 4

John uses a calculator to work out the height of the cone to 2 decimal places.

(b) Will your estimate be more than John’s answer or less than John’s answer?
Give reasons for your answer.

More, as the volume of cone was rounded up, m was rounded down and the radius was

The 25 was too low and the 100 was too high. Dividing
...................................................... the 100 by 25 giVeS an answer Wh|Ch iS too hlgh

(Total for Question 15 is 4 marks)
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16 n is an integer greater than 1

R
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55
55

Prove algebraically that n*> —2 — (n — 2)* is always an even number.

jeasse
e

55
55

R
23
55
352

Expanding the square bracket by squaring the first term, doubling
2 _ _ 2 _ ’
n-2-(n°-4n+4) “lehe product of the two terms and squaring the last term

4n -6 <—|Subtracting everything in the bracket. Double negative becomes positive|
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2(2n - 3) +{Bringing 2 out as a factor shows that it is even|

(Total for Question 16 is 4 marks)
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17 There are 9 counters in a bag.

7 of the counters are green.
2 of the counters are blue.

Ria takes at random two counters from the bag.

Work out the probability that Ria takes one counter of each colour.
You must show your working.

2 2 _ 7  |Green AND blue OR blue AND green. AND means to multiply the probabilities. OR mea

to add the probabilities. After the first counter is taken there is 1 fewer counter in total

nsf; -

v
X — 4+ = X — <
9 8
14

4 14

+_

72

<—|To multiply fractions: multiply the numerators and multiply the denominatorsl

28

|The numerators can be added as the denominators are the same

(Total for Question 17 is 4 marks)
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<«_|The diagonals of a
rhombus are perpendicular

O X

. ABCD is a thombus.
The coordinates of 4 are (5,11)
The equation of the diagonal DB is y = Ex +6

Find an equation of the diagonal AC.

The general equation of a straight line is y = mx + ¢, where m is the
-2X + C +—gradient and c is the y-intercept. The gradient of DB is 1/2. The gradient
of AC is the negative reciprocal of this as they are perpendicular so is -2

<
I

Rearranging to make c the subject by adding 2x to both sides and
11+2(5) 4_substituting 11 for y and 5 for x. 2(5) = 10 then 11 + 10 = 21
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(Total for Question 18 is 4 marks)
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N — — — —
CA=-c+a<«{CA=CO+0A CO=-0C=-

5= 1 1 6 1 CD = CX + XD. CX = 1/2 CA. Writing 3c as 6/2 ¢ so

UliNo

o

eV
O

C
4

A rough sketch of the information we are given

OABC is a parallelogram.

—> —>
0O4 =a and OC =¢

X is the midpoint of the line AC.
OCD is a straight line so that OC: CD =k : 1

) —> 1
Given that XD = 3¢ — 5 a

find the value of k.

2 2 2 2 “ that it has the same denominator of 2. So CD = 5/2 ¢

C «— Expressing the ratio OC: CD

«— Simplifying by dividing both sides by c

Dividing both sides by 5/2 to get 1 on the right.
1 divided by does the reciprocal, so 1 + 5/2 = 2/5

(Total for Question 19 is 4 marks)
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20 Solve algebraically the simultaneous equations

Pty =25
y-3x=13

Rearranged the 2nd equation to make y the subject by
adding 3x to both sides. This forms the 3rd equation

y=3x+13 <

Substituting 3x + 13 for y in the 1st equation. Expanding (3x + 13)°
to get 9x” + 78x + 169 by squaring the first term, doubling the
product of the two terms, squaring the last term

X+ OX + 78X + 169 = 25«

Collecting like terms and subtracting 25 from both
sides to put it into the quadratic form ax® + bx + ¢ =0

5X° + 39X + 72 = O «——Dividing all terms on both sides by 2 to get smaller whole numbers|

a=>5,b=39 c=72 Multiplying a by c gives 360. Two
numbers which multiply to this and add to b are 15 and
24 Splitting the middle x term into these numbers of x

5X(X + 3) + 24(X + 3) <—|Factorising the left two terms and the right two terms separate|y|

Bringing together the 5x and +24 and writing the (x + 3)
once. This is now fully factorised. Putting it back equal to O.
Either 5x + 24 =0 (sox = -24/5) orx + 3 =0 (so x = -3)

10X° + 78X + 144 = 0 «——

5x% + 15X + 24X + 72 +—

(5X + 24)(X + 3) = 0 «——

y=3(-3)+13
9 >Substituting the values of x back into the 3rd equation works out the y values|
=3(-—) +13
y=3C%

< IWriting 13 as 65/5 so that it has 5 as the denominatorl

X = —2?4 . X=-3
y--1 y=4
(Total for Question 20 is 5 marks)
J
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21 ABCD is a quadrilateral.

AB = CD.
Angle ABC = angle BCD.

Prove that AC = BD.
AB = CD <« IThis is givenl
Angle ABC = angle BCD

BC is shared « [BC is in both triangle ABC and triangle BCD|
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Two sides and the angle between them
SAS, so triangles ABC and BCD are congruent <are the same in both triangles so they
are congruent (the same shape and size)

So AC = BD <« IAS they are opposite the same angle in the congruent trianglesl
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(Total for Question 21 is 4 marks)
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22 The diagram shows a hexagon ABCDEF.

X/f 30\ X

ITHIS AREA

10110

F D

ABEF and CBED are congruent parallelograms where 4B = BC = x cm.
P is the point on AF and Q is the point on CD such that BP = BQ = 10 cm.

Given that angle ABC = 30°,
-y,
200
ACC =X + X -2 x Xx X x cos30 <—|Using the cosine rule in triangle ABC: a* = b> + ¢” - 2bccosA|

prove that cos PBQ =1

0 30 45 60 90 « |tisting the angles 0, 30, 45, 60, 90 degrees. Listing &4, 3, 2, 1, O under these for the
4 3 2 1 0 cos values. Square rooting them and putting them over 2 works out that cos30 = [3/2

AC? = 2X? - Bx? «—{Simplifying

AF is parallel to CD as they are in the parallelograms. Parallel lines are the
same distance away from each other at all points so AC = PQ and AC* = PQ’

PQ?=10° + 107 - 2 x 10 x 10 x cosPBQ +{Using the cosine rule in triangle PBQ: a’ = b? + ¢* - 2bccosA|
2% - [3%? = 200 - 200cosPBQ <—|Simp|ifying and substituting in AC” for PQ2|
2X° - Bx’ - 200

AC = PQ" «—
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= cosPBQ +—{Subtracting 200 from both sides then dividing both sides by -200)|
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S — - -
:§§if::§?: cosPBQ = 1 - (2-03) % < -200/-200 = 1. Dividing the rest by -200 makes it negative
e 200 then can be put over 200. Bringing out x” as a factor
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(Total for Question 22 is 5 marks)

TOTAL FOR PAPER IS 80 MARKS
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