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	You may use:

· Geometrical instruments
· Tracing paper


	

Recommended time: 40 minutes 
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INSTRUCTIONS
· Use black ink. You may use an HB pencil for graphs and diagrams.
· Complete the box above with your name.
· Answer all the questions.
· Read each question carefully before you start to write your answer.
· Where appropriate, your answers should be supported with working. Marks may be given for a correct method even if the answer is incorrect.
· Write your answer to each question in the space provided.
· Additional paper may be used if required.


INFORMATION
· The total number of marks for this paper is 40.
· The number of marks is given in brackets [ ].
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	1
	This is a circle with radius 3 cm.


[image: ]

Work out the area of the circle.
Give your answer in terms of π.





......................................................................... cm2 [2]









	
		
	

	2
	The front and side elevations of a prism, with a pentagon as its cross section, are drawn on this one-centimetre square grid.

[image: ]

Calculate the volume of the prism.










......................................... cm3 [3]








	
		
	

	3










  (a)
	Triangles P and Q are right-angled.

[image: ]

	Show that the two shorter sides in triangle P have the same lengths as the two shorter
sides in triangle Q.
	[3]



















	
		
	

	  (b)
	Explain why the two triangles are congruent.


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









	
		
	

	4

  (a)
	The angles in a triangle are in the ratio 1 : 2 : 3.

	Show that the triangle is a right-angled triangle.
	[2]









	
		
	










	  (b)
	The hypotenuse of the triangle is 15 cm long.

Calculate the length of the shortest side in the triangle.














                                                                                          (b) ......................................... cm3 [4]









	
		
	

	5











  (a)
	ABCD is a rectangle.

[image: ]


Sunita calculates the length of AC, but gets it wrong.

[image: ]


Explain what Sunita has done wrong.


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







	
	

	         (b)
	Calculate the length of AC.





 
    (b) ......................................................................... m [2]






	
		
	

	6
	A circle, with centre O and radius 6 cm, contains another circle, with centre O and radius x cm.


	[image: ]




Write down an expression, in terms of π and x, for the shaded area in cm2.










......................................... [2]









	
		
	

	7
	The diagram represents a rectangular garden of length 10 m and width 8 m.
The flower bed is a triangle and the patio is a trapezium.
The rest of the garden is lawn.

	[image: ]
	



Not to scale




Work out the area of the lawn.
























......................................... m2 [6]








	
		
	

	8
	AOB is a sector of a circle, centre O.

	[image: ]



The area of the sector is 8 cm2.

Work out the exact value of the radius, r cm.














	r = ......................................................... cm [4]











	
		
	

	9
	The diagram shows triangle ABC.
D is a point on AB such that DB = 6 cm.
BC = 10 cm, angle CAD = 30° and angle BDC = 90°.

[image: ]


Work out the ratio length of AC : length of DB in its simplest form.



















............................. : ............................. [5]









	
		
	

	10
	A farmer has a field that is in the shape of a trapezium.
He measures the field so that he can work out the area.
He puts his measurements on this diagram of the field.

[image: ]


The field produces 6400 kilograms of wheat per hectare.
One hectare is 10 000 m2.

Work out how many kilograms of wheat the field produces.
















......................................... kg [5]
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Mark scheme

	Question
	Answer
	Marks
	Part marks
	Guidance

	1
	
	
	9π
	2
	M1 for π × 3 × 3 soi
or for an answer between 27.9 and 28.3
	

	
	
	
	Total
	2
	

	2
	
	
	54
	3
	B1 for 9 [cm2]

M1 for their 9 × 6
or for a volume calculation where 6 is identified as the length
	Seen as area

e.g. b × l × w = 4 × 6 × 3
May be seen on diagram

	
	
	
	Total
	3
	

	3
	(a)
	
	132 − 122 or 169 – 144






 soi

Two shortest sides in both triangles are 5 [cm] and 12 [cm]
	M1





M1dep

A1
	Or 52 + 122 or 25 + 144






Or  soi

Or 5 [cm] side clearly labelled on triangle P and 13 [cm] clearly labelled on triangle Q
	52 + 122 seen with 132 + 122 scores M0
May be seen in stages
e.g. 5 × 5 = 25
12 × 12 = 144
 25 + 144 =

For second M1 must see  symbol

 scores M0

	
	(b)
	
	[All] the sides are the same length
	1
	Accept SAS or RHS or SSS soi
	See Appendix

	
	
	
	Total
	4
	

	4
	(a)
	
	
180  (1 + 2 + 3) × 3 [= 90]
	2
	
M1 for 180  (1 + 2 + 3
If 0 scored, SC1 for angles 30, 60, 90
	Condone 6 for 1 + 2 + 3

	
	(b)
	
	7.5
	4
	
B1 for sin 30° or cos 60° =  soi

M2 for 15 sin 30 oe

Or M1 for = sin 30 oe
	

	
	
	
	Total
	6
	

	5
	(a)
	
	She has calculated 82 – 62 when she should have calculated 82 + 62
	1
	
	

	
	(b)
	
	10
	2
	
M1 for 
	

	
	
	
	Total
	3
	

	6
	
	
	36π – πx2 oe final answer
	2
	M1 for πx2 or π × 62 oe
	e.g. π(36 – x2) or π × 62 – π × x2

	
	
	
	Total
	2
	

	7
	
	
	42
	6
	
M1 for  oe

A1 for [area triangle] = 6


M1 for  oe

A1 for [area trapezium] = 32

M1 for 10 × 8 − (their area of triangle + their area of trapezium)
or for 2 × 2 + (their area of triangle + their area of trapezium)
	Accept other equivalent methods







Could be implied by 24 + 8

	
	
	
	Total
	6
	

	8
	
	
	

	4
	
M2 for [r2 =]  or better


Or M1 for oe or better


A1 for 
	For method condone use of 3.1, 3.14, etc. used for π

M1 implied by πr2 = 24



Implied by 7.6…

	
	
	
	Total
	4
	

	9
	
	
	8 : 3 nfww
	5
	B2 for CD = 8 cm
Or M1 for CD2 + 62 = 102 oe

AND

B2 for AC = 16

Or M1 for  oe
Or B1 for sin 30 = 0.5 oe
	Could be on diagram

	
	
	
	Total
	5
	

	10
	
	
	19 000 or 19 200
	5
	






M2 for 150 × (180 + 220) ÷ 2 soi
Or M1 for attempt at an area

AND

M1 for attempt to convert their area to hectares soi

AND

M1 for 6400 × their area
	Mark answer line first, award 5 for a correct answer
If incorrect, then award M marks for correct steps seen

Area of trapezium 30 000

Such as 180 × 150 or 220 × 150



e.g. their area ÷ 10 000 oe




Their area in m2 or hectares e.g. 180 × 150 × 6400 or 6400 × 30 000 or e.g. 6400 × 3

For the final 2 marks their area may have come from an attempt at perimeter, volume, etc.

	
	
	
	Total
	5
	





Appendix

Exemplar responses for Q3(b)

	
	[bookmark: _][bookmark: Response_][bookmark: Their_sides_are_the_same_lengths_]Response
	[bookmark: Mark_]Mark

	[bookmark: 2_]1
	[bookmark: They_both_have_the_same_side_lengths_and]Their sides are the same lengths
	1

	2
	They both have the same side lengths and are right-angled
	1

	[bookmark: 3_][bookmark: 4_]3
	[bookmark: EXACTLY_the_same_–_angles_and_sides_][bookmark: They_both_has_a_right_angles_with_the_ad]EXACTLY the same – angles and sides
	1

	[bookmark: 5_]4
	[bookmark: The_measurements_of_their_sides_have_not]They both have a right angle with the adjacent side being 12 cm and their hypotenuse being 13 cm
	[bookmark: 1__]1

	[bookmark: 6_]5
	[bookmark: Because_they’re_both_a_right_angle_trian]The measurements of their sides have not changed only the position of the shape has                                      same implied
	1

	[bookmark: 7_]6
	[bookmark: Same_lengths_on_each_line_]Because they’re both right-angled triangles with the same length lines
	1

	[bookmark: 8_]7
	[bookmark: Same_lengths_and_angles_]Same lengths on each line
	1

	8
	Same lengths and angles
	1

	[bookmark: 9_]9
	[bookmark: Because_they_are_both_right_angle_triang]Because they are both right angle triangles with the same lengths
	1

	[bookmark: 10_][bookmark: 11_]10
	[bookmark: Because_they_both_have_the_same_sides_][bookmark: The_two_triangles_are_congruent_as_they_]Because they both have the same sides
	1

	[bookmark: 12_]11
	[bookmark: RHS_____________________________________]The two triangles are congruent as they have same sides and shape
	[bookmark: 1_]1

	[bookmark: 13_]12
	[bookmark: They_have_the_same_measurements_exactly_]RHS                                                                                                              sometimes this is implied from a worded sentence
	1

	[bookmark: 14_]13
	[bookmark: Because_they_are_the_same_size_and_do_no]They have the same measurements exactly                                                                      measurements could refer to angles
	0

	[bookmark: 15_]14
	[bookmark: As_they_both_have_the_same_numbers_and_a]Because they are the same size and do not change shape                                                                        sides not referred to
	0

	15
	As they both have the same numbers and a right angle
	0

	[bookmark: 16_][bookmark: 17_]16
	[bookmark: Two_sides_have_the_same_length_][bookmark: Because_they_both_have_the_same_length_s]Two sides have the same length
	0

	17
	[bookmark: ________________________________________]Because they both have the same length short side and are both right-angled triangles
[bookmark: 18_][bookmark: Because_they_have_2_sides_and_an_angle_t]                                                                                                                              ‘short sides’ would imply SAS and so score 1
	0

	[bookmark: 19_]18
	[bookmark: They_are_the_same_but_just_at_a_differen]Because they have 2 sides and an angle that are the same                                         ‘and an angle in between’ would score 1
	0

	19
	They are the same but just at a different position
	[bookmark: 0_]0

	[bookmark: 20_][bookmark: Span]20
	[bookmark: ASA_]ASA
	0
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