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Answer all the questions.

1 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.

………… , ………… , ………… , ………… [3]

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

 Calculate the percentage of pens that are blue. 

………………………….. % [4]
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mode = 8 	so at least two of the numbers are 8

sum of all 4 numbers = 4 X 11 = 44

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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pens to combine ratio 
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red : blue : green 

 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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3 Asha worked out .
. . .

59 4
326 8 6 94 3 4# -_ i

 .

 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.

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

 ..................................................................................................................................................... [3]

4 (a) Show that a5 # (a3)2 can be expressed as a11. [2]

 (b) Write 
125

1 259
#  as a power of 5.

 

 (b)  ..........................................................  [3]
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326.8 ~ 300 		6.94 ~ 7 		  3.4 ~ 3		   59.4 ~ 60 
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Asha's answer is reasonable as 19.5 rounds to 20. 
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5 The diagram shows a straight line that passes through points A and B, and a curve that passes 
through points P and Q.

B (4, 5)

A (0, 2)

Q

P (-4, 12)

x

y

O

Not to scale

 (a) Find the equation of the straight line. 

 (a)  ........................................................... [3]

 (b) The equation of the curve is y = x2 + kx + 8. 

  Find the value of k.

 (b) k =  .................……………………………. [3]
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gradient = y  - y  

		x  - x

	   = 	5 - 2 
		4 - 0 
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y = mx + c 
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y-intercept = (0, 2)  so c = 2


therefore: y =    x + 2
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y-axis, where x = 0
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y = x  + Kx + 8 

12 = (-4)  + K(-4) + 8 

12 = 16 - 4K + 8 

12 = 24 - 4K 

4K + 12 = 24 

4K = 12 

K = 3
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 (c) Diann draws line BQ.
  She says

Triangle ABQ is isosceles.

  Is Diann correct? 
  You must show all your working.

 .............................................................................................................................................. [4]

6 y is inversely proportional to x. 
 y = 0.04 when x = 80.

 Find the value of y when x = 32.

 y =  .......................................................... [3]
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Q : ( 0 , 8 )

length AQ = 8 - 2 = 6 
so length a = 3

length MB = 4 
so length b = 4

a  + b  = H  
3  + 4  = H  
H  =     = 5   

a  + b  = H 
3  + 4  = H
H  =     = 5 
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y-intercept of curve : value of y when x = 0 
y = x  - 4x + 8 
y = 0 - 4(0) + 8 
y = 8 
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H  = H  therefore ABQ is isosceles. Yes, Diane is correct. 
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0.04 =  

K = 0.04 X 80 = 3.2


y = 


y = 		= 0.1
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7 Edsel has four number cards.

3 8 9 12

 Sharon has three number cards.
 u represents a number that Sharon knows.

11 6 u

 Edsel and Sharon each pick one of their cards at random. 
 They calculate the difference between the numbers on their cards. 
 This is their sample space.

Edsel

3 8 9 12

6 3 2 3 6

Sharon 11 8 3 2 1

u 11 6 r t

 Work out the values of r and t. 

 r =  ...............................................................

 t =  ............................................................... 
 [4]
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u - 3 = 11 

u = 11 + 3 
   = 14 

r = u - 9 
  = 14 - 9 
  = 5 

t = u - 12 
  = 14 - 12 
  = 2 
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8 The graph shows the speed of a tram as it travels from the library to the town hall. 

Not to scale

650

6

85
Time (s)

Speed 
(m/s)

 (a) Calculate the deceleration of the tram as it approaches the town hall. 

 (a)  .................................................. m / s2 [2]

 (b) Calculate the distance travelled by the tram between the library and the town hall.

 (b)  ....................................................... m [3]

 (c) What was the maximum speed of the tram as it travelled between the library and the 
town hall?

  Give your answer in kilometres per hour.

 (c)  ................................................. km / h [4]
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deceleration between 65 and 85 seconds 

gradient = 


deceleration = 0.3 m/s 
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Gradient of speed-time graph is acceleration. Negative gradient is therefore deceleration. 
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distance travelled = area under speed-time graph

a  : area =   X 65 X 6 = 195  


a  : area =    X 20 X 6 = 60 


distance travelled = 195 + 60 = 255m 
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metres / hour : 6 X 60 X 60 = 21 600 m/h 


kilometres / hour : 21 600 - 1000 = 21.6 km/h 

									21.6 
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9 The graph of y = x3 - 7x - 12 is shown below. 
 The root of the equation  x3 - 7x - 12 = 0 is p.  

y

O
xp

 (a) Calculate y when x = 3.

 (a) y =  .......................................................... [1]

 (b) Show that 3 1 p 1 4. [2] 

 (c) Find a smaller interval that contains the value of p. 
  You must show calculations to support your answer. 

 (c) ………………… 1 p 1 …………………. [3]
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y = x  - 7x - 12 

y = (3)  - 7(3) - 12 

y = 27 - 21 - 12 

y = -6 
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y = (4)  - 7(4) - 12 = 24 

when x = 3, y = -6 < 0 

when x = 4, y = 24 > 0
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in sign so p is 
between 3 and 4 
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x = 3 and y is negative 
x = 4 and y is positive 

negative    positive so must cross y-axis (when y = 0) between 3 and 4. 
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when x = 3.5, y = (3.5)  - 7(3.5) - 12 = 6.375 > 0

when x = 3.25, y = (3.25)  - 7(3.25) - 12 = -0.422 < 0
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10 Two vectors, a and b, are shown on the 1 centimetre grid below. 

a b

 Show that the vector a + 2b has length 7 cm. 
 You may use the grid below.

 [3]
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11 The diagram below shows two triangles.

Not to scale

A

B

C

D

80°

56°

80°

44°

 Prove that triangle ABC is congruent to triangle ACD. 

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

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

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

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

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

 ..................................................................................................................................................... [4]
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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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12 The diagram below shows two right-angled triangles. 

Not to scale

10 cm

4 cm 8 cm

R

P

Q S

 Prove that triangles PQS and QRS are similar. 

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

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

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

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

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

 ..................................................................................................................................................... [5] 
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METHOD 1: 

QS  = 4  + 8  = 80			PQ  = 10  - (4 5 )  = 100 - 80 = 20  
QS =    =    cm 			PQ =     =      cm 

scale factor 	=	=	=	= 1.118

		
			=	=	=	= 1.118


			=	=	=	= 1.118

All pairs of corresponding sides have the same scale factor, therefore PQS and QRS are similar triangles.

METHOD 2: 

tan QSR =   	QSR = tan 	= 26.6 

angle RQS = 180 - 90 - 26.6 = 63.4 
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cos QSP = 		QSP = cos 		= 26.6

angle QSP = 180 - 90 - 26.6 = 63.4
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3 pairs of equal angles so the triangles are similar.
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13 (a) Calculate the volume of a sphere with radius 6 cm.  

6 cm

  [The volume V of a sphere with radius r is .rV
3
4 3
r= ]

 (a)  .................................................... cm3 [2]
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V 	=      r 


	=    X    X (6) 


	=    X    X 216 


	= 288  cm 

	= 904.8 cm 
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 (b) An ornament is made from a solid glass square-based pyramid. 
  The base has side length 15 cm. 
  A hemisphere with radius 6 cm is cut out of the base of the pyramid. 
  This reduces the volume of glass contained in the ornament by 30%. 

15 cm

6 cm

  Calculate the perpendicular height of the pyramid. 

  [The volume of a pyramid is 
3
1
# area of base # perpendicular height.

  A hemisphere is half a sphere.]  

 (b)  ..................................................... cm [5]
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Volume of Hemisphere:

V 	=   X volume of sphere =    X 288  = 144  cm 

Volume of Pyramid: 

volume of hemisphere = 30% of volume of pyramid 

144  = 30% 
 48  = 10% 
480  = 100% 	so volume of pyramid = 480  cm 

area of base = 15 X 15 = 225cm 

volume of pyramid 	=    X 225 X h 
				= 75h

75h = 480    so h = 	  = 20.106...

					  = 20.1cm  
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14 (a) Standard bricks have dimensions 21.5 cm by 10.3 cm by 6.5 cm, correct to 1 decimal place. 

  A house is built using 4663 standard bricks.

  Joslin says

Placed end to end, the bricks from the house would definitely reach over 1 km.

  Show that Joslin’s statement is correct. [4]

 (b) A standard brick should weigh 2.8 kg, correct to 1 decimal place.
  A truck can carry a maximum load of 20 tonnes. 

  (i) Calculate the maximum number of standard bricks that the truck should be able to carry. 

 (b)(i)  ........................................................... [3]

  (ii) Explain why your answer to (b)(i) may not be possible to achieve. 

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

 ...................................................................................................................................... [1]
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correct to 1.d.p = to nearest 0.1 = + 0.05cm 

length of brick = 21.5cm 

lower bound = 21.5 - 0.05 = 21.45cm  

21.45 X 4663 = 100 021.35 cm 

		  = 1000.2135 m 

		  = 1.0002135 km which is more than 1 km  
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+ 0.05 kg so upper bound = 2.8 + 0.05 = 2.85kg 

20 tonnes = 20 000 kg 

maximum number of bricks = 20 000  = 7017.54 = 7017 
					    2.85
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15 Ratna invests £1200 for 2 years in a bank account paying r % per year compound interest. 
 At the end of 2 years, the amount in the bank account is £1379.02.

 Calculate r.

 r =  .........................................................  [4] 
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final amount = initial investment X multiplier 
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£1379.02 = £1200 X multiplier 

1379.02 = multiplier  = 1.1492
 1200

multiplier =  1.1492  = 1.072 

1.072 = 107.2% = 100% + r% 

r = 107.02% - 100% = 7.2% 
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16 The box plot shows the distribution of the salaries for the workers at Bexbridge Biscuits. 

10 000 20 000 30 000 40 000 50 000 60 000 70 000 80 000 90 000

Salary (£)

 (a) State the median salary.

 (a) £ ......................................................... [1]

 (b) Find the interquartile range.

 (b) £ ......................................................... [2]

PhysicsAndMathsTutor.com

hanna
Pencil

hanna
Typewritten Text
median

hanna
Typewritten Text
37000

hanna
Pencil

hanna
Typewritten Text
upper quartile


hanna
Typewritten Text
lower quartile


hanna
Typewritten Text
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Lower Quartile = £21000 

interquartile range = £43000 - £21000 
			    = £22000
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 (c) The following salary information is true for workers at Camford Cookies.

• The highest paid worker earns £85 000.
• The lowest paid worker earns 20% of the salary of the highest paid worker.
• 25% of the workers earn more than £50 000.
• 25% of the workers earn less than £28 000.
• The median salary is £37 000.

  Draw a box plot to show the salaries of the workers at Camford Cookies. 

10 000 20 000 30 000 40 000 50 000 60 000 70 000 80 000 90 000

Salary (£)
 

[3]

 (d) Make two different comparisons between the distribution of the salaries at Bexbridge Biscuits  
and the salaries at Camford Cookies.

1: ................................................................................................................................................

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

2: ................................................................................................................................................

 .............................................................................................................................................. [2]
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lowest = 0.2 X 85000 
	  = 17000
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17 Here is a function. 

Input + 14 OutputFunction A: × 5

 (a) The output of function A is x.

  Write an algebraic expression, in terms of x, for the input of function A.

 (a)  ........................................................... [2]

 (b) A number, k, is put into function A.
  The output is also k.

  Find the value of k.

 (b) k =  .......................................................... [3]
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x  - 14 = input
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(K + 14) X 5 = K 

5K + 70 = K

4K + 70 = 0 

4K = -70 

K = -70 = -17.5
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18 Percy sells paint in standard tins and large tins. 
  The standard tin covers 40 m2 and the large tin covers 60 m2.

 (a) Percy publishes this chart showing the area that can be covered with each tin of paint.

0

20

Standard
tin

Large
tin

40

60

80

A
re

a 
(m

2 )

  Explain why the chart is misleading.

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

 .............................................................................................................................................. [1]

 (b) The standard tin and the large tin are mathematically similar.
  The volume of the large tin is 50% more than the volume of the standard tin.
  Both tins are cylinders.
  The radius of the standard tin is 10 cm.

  Calculate the radius of the large tin. 

 (b)  ..................................................... cm [4]
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The bars for standard tin and large tin are different widths. 
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50% more = 100% + 50% = 150% = 1.5 X standard tin

volume of standard tin X K  = volume of large tin



K  = 1.5   so K = 	= 1.14...

radius of standard tin X K = radius of large tin

10cm X 1.14 = 11.4cm 

radius of large tin = 11.4cm 
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19 Show that x x

x x

2 13 20

2 10

2

2
+ +

+ -
 simplifies to 

x b
x a

-

+  where a and b are integers. [4]

END OF QUESTION PAPER
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factorise 2x  + 13x + 20 

a X c = 2 X 20 = 40 

	8 X 5 = 40 
	8 + 5 = 13 

2x  + 8x + 5x + 20 

2x(x + 4) + 5(x + 4) 

(2x + 5)(x + 4) 
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factorise 2x  + x - 10 

a X c = 2 X -10 = -20 

	5 X -4 = -20 
	5 + -4 = 1

2x  + 5x - 4x - 10 

2x(x - 2) + 5(x - 2) 

(2x + 5)(x - 2) 
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