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· Geometrical instruments
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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
	In the diagram, ABC is a right-angled triangle.
P is a point on AB.
BC = 40 m, AP = 20 m and angle ABC = 30°.

[image: Diagram]

	Show that AC = 20 m.
	[3]



















	
		
	

	2
	Three identical small circles are drawn inside one large circle, as shown in the diagram.
The centres of the small circles lie on the diameter of the large circle.

[image: Diagram]

Find the fraction of the large circle that is shaded.












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








	
		
	

	3
	The lengths of the sides of a right-angled triangle are all integers.

Prove that if the lengths of the two shortest sides are even, then the length of the third side must also be even.

…………………………………………………………………………………………………………………...

…………………………………………………………………………………………………………………...

…………………………………………………………………………………………………………………...

…………………………………………………………………………………………………………………...

…………………………………………………………………………………………………………………...

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








	
		
	

	4
	The shape below is formed from two semicircles and a straight line.

	[image: Diagram]




The radius of the large semicircle is 8 cm.
The radius of the small semicircle is t cm.

Find an expression, in terms of t, for the exact perimeter of the shaded shape.












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









	
		
	

	5
	AOB is a sector of a circle, centre O and radius 6 cm.
The length of arc AB is 5π cm.


[image: Diagram]


Find the area of the sector.
Give your answer in terms of π.























...................................................................... cm2 [5]









	
		
	

	6
	Find the exact area of this triangle.


[image: Diagram]
















...................................................................... cm2 [4]









	
		
	

	7
	Triangle ABC has area 40 cm2.
AB = 2BC.

[image: Diagram]


Work out the length of BC.
Give your answer as a surd in its simplest form.






















...................................................................... cm [6]









	
		
	

	8
	The diagram shows some land in the shape of a quadrilateral, ABCD.

[image: Diagram]


AB = 3 km, AD = 5 km, CD = 12 km and angle BAC = 30°.

The land is sold for £10 million per square kilometre.

Calculate the total cost of the land.























£ ...................................................................... million [7]









	
		
	

	9
	OAB is a sector of a circle, centre O.
OA = 6 cm and AX is perpendicular to OB.

[image: Diagram]

The area of sector OAB is 6π cm2.

	
Show that AX = cm.
	[6]
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Mark scheme

	Question
	Answer
	Marks
	Part marks
	Guidance

	1
	
	
	AC = 40sin30


20 and evidence that sin 30 = 0.5
	M2


A1
	
M1 for  oe

If 0 scored, B1 for sin 30 =0.5 oe
	

	
	
	
	Total
	3
	

	2
	
	
	

	3
	B1 for radius of large circle = 3 × radius of small circle


M1 for  oe
	

	
	
	
	Total
	3
	

	3
	
	
	e.g.
a2 + b2 = c2
a = 2x and b = 2y implies c2 = 4x2 + 4y2
so c is even
	3
	B1 for use of Pythagoras' theorem

M1 for even × even = even soi
	

	
	
	
	Total
	3
	

	4
	
	
	8π + tπ + 16 − 2t oe including unsimplified expressions
	3
	


B2 for two of  oe,  oe 
or 16 – 2t oe seen



Or B1 for one of  oe,  oe 
or 16 – 2t oe seen
	Mark final answer
Equivalent simplified expressions include:
π(8 + t) + 16 − 2t
or t(π − 2) + 8(π + 2)

Penalise use of 3.14 once
e.g. 25.1… and 3.14t scores B1

	
	
	
	Total
	3
	

	5
	
	
	15π
	5
	
B3 for [angle at centre] = 150 or sector is  oe of circle

Or M2 for  or better

Or M1 for  oe

AND


M1 for  oe
	










Independent

	
	
	
	Total
	5
	

	6
	
	
	

	4
	
M1* for 

A1 for 12 or 

*M1dep for 
	

	
	
	
	Total
	4
	

	7
	
	
	

	6
	
B5 for  oe

OR


M4 for  oe

Or M3 for  oe

Or M2 for  oe
And

B1 for 
	




Allow use of any variable






B1 may be awarded with M4, M3 or M2

	
	
	
	Total
	6
	

	8
	
	
	397.5 [million]
	7
	

B6 for [area of field =] 39.75 oe

OR


B2 for [AC =] 13 or 
Or M1 for 52 + 122 oe


Or M2 for  oe


Or M1 for  oe

or  oe

And

B1indep for  oe soi
	For 7 marks, condone 397 500 000


For B6, accept  or better for 39.75

Check diagram for B marks and M marks

their 13 must be their AC written or indicated and is not 3, 5 or 12
M2 can be given for adding costs if correct total area method is implied

[30] or [9.75 oe]
9.75 implies M1B1

	
	
	
	Total
	7
	

	9
	
	
	



 or  or shows  and  oe



 or 





 oe






or , 
	M1





M1dep


A1


M1



M2
	Accept 36 for 62





Dep on previous M1





Dep on 0 > their 60 < 90
Accept use of cos 30 or cos 60 and Pythagoras’ or sine rule with 90


Or M1 for  or 


To award 6 marks, there must be no errors seen
	x = angle AOX, condone any variable used
For M1 may be seen in stages
e.g. M1 for 36π ÷ 6





Must earn M1M1 before awarding A1


Do not accept assumption that  without any evidence




Beware circular methods using  leading to 60, this can only score M1 maximum for  but ignore circular methods if alongside a correct method

	
	
	
	Total
	6
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