Transition to Sixth Form

The following worksheets cover work that would usually be grade 9 – 7 at IGCSE. Students wishing to following Maths in the Sixth (A level or IB) should be able to access all the work in these worksheets 

1. Surds 
2. Indices
3. Rearranging Formulae
4. Algebraic Fractions
5. Using Graphs
6. Quadratic Equations
7. Simultaneous Equations
8. Algebraic Proofs
9. Trigonometry – for triangles which are not right-angled 
10. Tree Diagrams
11. Mixed Questions
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1. Surds

		[i]
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2. Indices
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[bookmark: Volumesurfacearea][bookmark: RearrangingFormulae]3. Rearranging Formulae
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4. Algebraic Fractions

(i)
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[bookmark: Transformations]














(ii)
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5. Using Graphs
[bookmark: Constructions]
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6. Quadratic Equations

(i) [image: ]
[bookmark: ShapeSymmetry]
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7. Simultaneous Equations

(i)
 [image: ]
[bookmark: AlgebraicProof][image: ]
8. Algebraic Proofs
[i]
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[bookmark: Algebra2]
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[iii]
		(a)	Write down an expression, in terms of n, for the nth multiple of 5.






.............................
(1)

	(b)	Hence or otherwise

		(i)	prove that the sum of two consecutive multiples of 5 is always an odd number,















		(ii)	prove that the product of two consecutive multiples of 5 is always an even number.


















(5)
(Total 6 marks)
[bookmark: Statistics1]

[bookmark: Trigonometry]9. Trigonometry
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10. Tree Diagrams

[i]
		Joan has two boxes of chocolates.
The boxes are labelled A and B.

Box A contains 15 chocolates. There are 6 plain, 4 milk and 5 white chocolates.
Box B contains 12 chocolates. There are 4 plain, 3 milk and 5 white chocolates.

Joan takes one chocolate at random from each box.
Work out the probability that the two chocolates Joan takes are not of the same type.












………………………………
(4)
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[bookmark: Statistics2][bookmark: MixedQuestions]
11. Mixed Questions

The depth, D metres, of the water at the end of a jetty in the afternoon can be modelled by this formula

D = 5.5 + A sin 30(t – k)

	where

	t hours is the number of hours after midday,
	A and k are constants.

Yesterday the low tide was at 3 p.m.
The depth of water at low tide was 3.5 m.

Find the value of A and k.













A = ………………………

k = ………………………
(4)
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(a)  On the grid above, draw the graphs of		x2 + y2 = 100

			and		2y = 3x – 4				           (3)


	(b)	Use the graphs to estimate the solutions of the simultaneous equations		x2 + y2 = 100

					      		     and		2y = 3x – 4

.............................    .  
............................ (2)

	For all the values of x,	x2 + 6x = (x + 3)2 – q

	(c)	Find the value of q.





q = .............................
(2)


	One pair of integer values which satisfy the equation	x2 + y2 = 100		is x = 6 and y = 8

	(d)	Find one pair of integer values which satisfy		x2 + 6x + y2 – 4y – 87 = 0










x = .............., y = ...............
(3)

(Total 10 marks)
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	The graphs of y against x represent four different types of proportionality.

	Write down the letter of the graph which represents the type of proportionality.

	Type of proportionality
	Graph letter

	y is directly proportional to x
	.........................

	y is inversely proportional to x
	.........................

	y is proportional to the square of x
	.........................

	y is inversely proportional to the square of x
	.........................



(Total 2 marks)
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Rearrange the formula to make a the subject.

{(Total 4 marks)
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(a) Simplify fully @By

(b) Expand and simplify (2x+5)(3x - 2)

P+5c+6
(©) Simplify folly 235,

)
(Total 6 marks)
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(a) Solve % +%

(b) Using your answer to part (a), or otherwise,

3,3

AT

solve

®

(Total 5 marks)
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y Diagram NOT
accurately drawn

B (10, 6)
400,1)
o x

A is the point (0, 1)
B is the point (10, 6)

The equation of the straight line through 4 and Bis  y= % x+1 5

(8) Write down the equation of another straight line that is parallel to 3 = % x+1

(b} Write down the equation of another straight line that passes through the point (0, 1)

(c) Find the equation of the line perpendicular to 4B passing through B.

(Total 5 marks)





image8.png
@1

The diagram shows part of the curve with equation y = f(x)
‘The minimum point of the curve is at (2,-1)

(a) Write down the coordinates of the minimum point of the curve with equation

@) y=flx+2)

(i) y =3fx)

(i) y = f{2x)

The curve y = f(x) is reflected in the y axis.

(b) Find the equation of the curve following this transformation.

Py

w
‘The curve with equation y = f(x) has been transformed to give the curve with equation
y=1x)+2

{c) Describe the transformation.

o

(Total 5 marks)
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Solve this quadratic equation.

X2-5x-8 =0

Give your answers correct to 3 significant figures.

Lorx=

(Total 3 marks)





image10.png
(a) Expand and simplify (2x+5)(3x~2)

(b) Given that x? + 6x — 5 = (x + p)* + ¢ for all values of x,
find the value of
O p,

(ii) q.

®

(Total 6 marks)





image11.png
The diagram below shows a 6-sided shape.
All the corners are right angles.
All measurements are given in centimetres.

(3x-2)
Diagram NOT
accurately drawn
+
@x+5) 3
(B3x-2)
The area of the shape is 25 cm®.
(2) Show that 62+ 17x-39=0

®

(b) (i) Solve the equation

6+ 17x-39=0

..or x=

(i) Hence work out the length of the fongest side of the shape.

. cm
@
(Total 7 marks)
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By eliminating y, find the solutions to the simultaneous equations

Py =25
y=x-7

(Total 6 marks)
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Show that any straight line that passes through the point (1, 2) must intersect the curve
with equation x* + ) =16 at two points.

yA

ES

=t

=2

=3

(Total 3 marks)
e AT




image14.png
Prove algebraically that the sum of the squares of any two odd numbers leaves a
remainder of 2 when divided by 4.

(Total 3 marks)
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(a) Factorise 2x2—7x+6

(b) (i) Factorise fully (n’—a®)—(n-a)®

nand a are integers.

(ii) Explain why (# — a?) - (n — @)* is always an even integer.

@

(Total 6 marks)
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Here is a sketch of the curve y = sin x° for 0 < x < 360.
y

o

/

T T -
0 920 xs}»\zvo//sox
-1
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(a) Given that sin 30° =%, write down the value of

(@ sin150°

(if) sin 330°

@




image18.png
The graph of y = cos x° for 0 < x < 360 is drawn below.





image19.png
(b) Use the graph to find estimates of the solutions, in the interval 0 < x < 360, of the
equation

(i) cosx°=-0.4

(ii) dcosx°=3

@

(Total 6 marks)
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Diagram NOT
4.2 cm, 53 cm accurately drawn

7.6 cm

The lengths of the sides of a triangle are 4.2 cm, 5.3 cm and 7.6 cm.

(a) Calculate the size of the largest angle of the triangle.
Give your answer correct to 1 decimal place.

®

(b) Calculate the area of the triangle.
Give your answer correct to 3 significant figures.
oo cm?
[©)]

(Total 6 marks)
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Diagram NOT
accurately drawn

28° 54°

B
——2B5m—>

The diagram shows a vertical tower DC on horizontal ground ABC.
ABC is a straight line,

The angle of elevation of D from 4 is 28°.
The angle of elevation of D from B is 54°.

4B=25m.

Calculate the height of the tower.
Give your answer correct to 3 significant figures.

m

(Total 5 marks)





image22.png
The diagram shows a pyramid. The apex of the pyramid is V.
Each of the sloping edges is of length 6 cm.

Diagram NOT
accurately drawn

The base of the pyramid is a regular hexagon with sides of length 2 cm.
O is the centre of the base.

Diagram NOT
accurately drawn

(a) Calculate the height of ¥ above the base of the pyramid.
Give your answer correct to 3 significant figures.





image23.png
(b) Calculate the size of angle DVA.
Give your answer correct to 3 significant figures.

(¢) Calculate the size of angle AVC.
Give your answer correct to 3 significant figures.

@
(Total 9 marks)
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(a) Solve the equation 19x* -124x—-224=0

A bag contains red counters and blue counters and white counters.

There are 7 red counters.
There are 2 more blue counters than red counters.

The number of white counters is equal to the total number of red counters and blue
counters.

(b) Show that the number of counters in the bag is 4(n+ 1)

(O]
Bob and Ann play a game.

Bob will take a counter at random from the bag.

He will record the colour and put the counter back in the bag.
Ann will then take a counter at random from the bag.

She will record its colour.

The probability that Bob’s counter is red and Ann’s counter is not red is a

(¢) Prove that 192% —124n-224=0

)




image25.png
(d) Using your answer to part (a), or otherwise, show that the number of counters in the
bag is 36

w
Bob and Ann play the game with all 36 counters in the bag.

(e) Calculate the probability that Bob and Ann will take counters with different colours.

@

(Total 13 marks)
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4,320) Diagram NOT
accurately drawn

1,3

ol >
The sketch graph shows a curve with equation ¥=Pq" .
The curve passes through the points (1, 5) and (4, 320).

Calculate the value of p and the value of ¢.

(Total 3 marks)
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3 Diagram NOT
accurately drawn

The diagram shows a sketch of the graph of y=:*—x

(a) On the same diagram, sketch and label the graph of y=(x— 1)’ - (x - 1)
Show clearly where this graph crosses the x-axis and where it crosses the y-axis.

(&)

(b) On the same diagram, sketch and label the graph of y = 3(x* —x)
o B - B I ()]




image28.png
The line y =4 — 4x intersects the curve y = 3(x* — x) at the points 4 and B.

(¢) Use an algebraic method to find the coordinates of 4 and B.

)
®)
(Total 9 marks)
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Simplify fully
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3
&

(a) Write down the value of 4

(b) Write V8 in the form m2, . Where m is an integer.

(c) Write 50 in the form &¥2, where & is an integer.

(d) Rationafise 142
02

(Total 7 marks)
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(a) Rationalise

(b) (i) Expand and simplify
(3 +15y

Give your answer in the form 5, where 1 and m are integers.

(@] 4 V34415 ¢

Diagram NOT

accurately drawn
X 3+ 4

B

All measurements on the triangle are in centimetres.

ABC is a right-angled triangle.
k is a positive integer.

Find the value of .

®
(Total 7 marks)
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(a) Find the value of

@) 64°

-

(ii) 64

(iii) 64~

(b) 3x427=3"

Find the value of .

@

(Total 6 marks)




