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Task:
After the summer holidays you will be sitting a suitability assessment based on topics which you need to be fully fluent in. There will be an expected pass mark of 50%.  Here are some practice questions on some topics along with a list of topics that will also be on the test provided with Maths Watch clips where there are further practice questions for you to try.
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Coordinate Geometry: Interpreting Graphs and Equations of Lines
GCSE Clips - Clip 96 and 140
Transformations of Graphs
GCSE Clips – Clip 196a
Arcs and Sectors
GCSE Clips – Clip 167
Trigonometry
GCSE Clips – Clip 201, 202, 203
Vectors
GCSE Clips – Clip 174, 219
Quadratics and Functions
AS level Clips - QF 4: The Discriminant
Simple Differentiation and Integration
AS Level Clips – D1 – D8, I1 – I8

All of the clips can be found using Maths Watch. All of the GCSE clips have interactive questions and worksheets attached to them at the top of the clip, as shown below.  All of the AS level clips have practise questions within the video.
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Practice: Algebra 1

2.1 Basic algebra
1 Expand and then simplify these expressions.
a 2(a+3)+3@-1)
b 3(b+2)-4@2b-3)
¢ 4(a+ 2b) + 2(3a - 4b)
d a(2a+ b) - bla - 3b)

2 Factorise fully these expressions.
a 22y +xy? b 1022 — 4x3)®
¢ 3x'%z+6x%z  d 120 + 62 - 9xy
3 Expand these expressions. Fully factorise
answers where appropriate.
a (a'by b (3ab’)*+ (3a'b)
¢ (@b - (2ab)*

4 Rearrange these equations to make the
variable shown in square brackets the subject.

a P=3Q+4) Q1
b A=33B-1) 18)
¢ R+T=3T-1) [0
4 2(C-D)=50+2D) (D)
e u=3yv+2 W
t M=Z(N-1p o}

5 The volume Vof a sphere with radius ris
V=4ur.
a Re-arrange this formula to make r the
subject.

b Find the radius of a sphere with volume
36w cm’,

6 The diagram shows a square PQRS of side
length 2x cm. A quarter circle, centre Pand
radins 2x cm, is inscribed inside the square.

s R
b‘
P > Q

a Show that the area A of the shaded shape is
given by the formula A = 4x° — mx®.

b Make x the subject of this formula.

¢ Show that the perimeter of the shaded
shape is given by the expression

“@+m) V“fé;-
7 The diagram shows a right-angled triangle

ABC, where AB=m + 1, BC=m — 1 and
AC=n.

A I_A
mel

a 1ft=tan Ashow thatm = 131,

b Find an expression for m in terms of n.

8 Rearrange these formulae to make x the
subject.

ay=(x+3p
b y=40—17-1

o
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9 P=357z)—l

a ShowthatP=2 +%.

b Hence, or otherwise, make Q the subject of

the formula P = looli

10 Make the letter indicated in square brackets
the subject of these formulae.

aa=B52
be=244

cE=324F

11 Make the letter indicated in square brackets
the subject of these formulae.

aa=gly

be=Ht%  m

:
ce=E8 m

12 Simplify these fractions.

a £+3x p 2&tacd
x x
3¢ -3x ~
€ N 2x-1

13 Express these fractions in the required form.
State the value of each constant.

a BELIELEE in the form Ax' + Bx + C
for constants A, Band C.

b Ao in the form Ax — Bx* for
constants A and B.

¢ BEHOEHT i iheformA¥ + Byt 4+ C
for constants A, Band C.

d % in for the form Ax* for

constants A and n.

2.2' Solving linear equations

1 Solve these equations.

a3@+2)=21 be+ip-2=1

e 501-20=25 d 195347

Q PRACTICE: ALGEBRA 1

2 Solve these equations.
ada-3=2a+7
¢ 5(c—-2)=8c+2

b6b+1=3-4b

3 Solve these equations.

3%, .- XX
aF+7=10 bF+i=6

4 By expressing these as linear equations, find
the value of x.

12 .
aziT=3 bxys=!
3.1
c Tt 14

5 For the equation 5x — 2y = k, where kisa
constant, it is known that y = 3 when x = 6.

a Showthatk = 24,
b Hence find the value of xwhen y = 8.

6 Solve these simultaneous equations.

a3dv+2y=12 b 4x-3y=31
2¢+3y=13 5x+2y=33

¢ 8x—6y=13
3x-5y= 9

7 The diagram shows
@ a rectangle ABCD.
AB=2x+1,
AD = 3x - 2, where
all dimensions are
in centimetres. ax-2
a Find an expression for the perimeter of this
rectangle. Simplify your answer as far as

possible.
The perimeter of this rectangle is 33 cm.
b Find the area of this rectangle.

2c01

D

8 The shape in the diagram
shows a rectangle ABCD
supporting a semi-circle,
where AB = (3x — 1) cm
and the semi-circle has  3x-1
radius x cm. The centre of
the semi-circle is the
mid-point of BC. A
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1.1 Surds

Unless you are told otherwise, do not use a
calculator for these questions,

1 Simplify these.
a35+45 b 23x32
c 12“? d 257
e (-202p f 8%
2 Express these in simplified surd form.
a 45+ .20 b 32~ /18
€ 2/48-427

3 By simplifying each surd, find the value
of‘;%;:g;
4 Simplify these expressions.
a (1+2)2+2)
b (4+3)1-3)
¢ (2+3)22-1)
d 2+ 6]
e (5-23(1+3,3)
f 2+ 3f

5 Express these fractions in the form a + b3,
where aand b are integers.

1 12
azT 3 b33
43

T

6 Simplify these fractions.
5+7 4-3
a3 b=
3+.3

c3-273

J2i-6 . .
7 Show that "3 is an integer, stating its
value.

8 Given thatD = I# - 4ac: m——
Handy hint
a find the value of D when Dmesns e
. pastive square
fa=2b=4,c=1 ootof D,

fia=3,b=-4,c=-2
Give each answer in simplified surd form.

b Explain why D does not have a real value
whena = b= cwhereb % 0.

9 Express these in simplified surd form.
a |75 b 180
¢ 192 d 150 + 96

10 ABCis aright-angled triangle. AB = 4 + 2,3,
AC=4-2j.

c
4-2{3

AT s "

a Find the area of this triangle.

b Find the exact perimeter of this triangle.
Give your answer in the form
a+ b\14, where a and b are integers
to be stated.
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@ll a Find the greatest of these numbers. You
may use a calculator if you wish.

1+3,2+23,3+3

b Show that these three numbers are sides of
aright-angled triangle.
¢ Find the area of this triangle, giving your

answer in the form a + b3, where a and b
are integers to be stated.

(®12 PQRis aright-angled triangle. PQ = 5 + |5,
PR=3+35.

R

34308

=
’ 5445 ¢

a Expand(1 + 5"
b Show that Q¢ = 24 + 8,5.

¢ Show that the area and perimeter of this
triangle are numerically equal.

1.2 Indices

1 Express each of these in the form 2" where n
is an integer.
a 2x2 b @y

c 4 d (2'x 4

2 Express these numbers in the required fori.
b 2**in the form 4"
d 27V in the form 9
e 16¥intheform8* £ 64 Fin the form 16+

a 47inthe form 2"

¢ 8" inthe form 4*

3 By writing 16 as a power of 2, or otherwise,
solve the equation 16* = 32,

4 Solve these equations.

a 8=16 b 16"=64
cox3m9  dSh=32

5 Express these terms in the form ax” where a is
areal number.

Q PRACTICE: SURDS AND INDICES

a g b2
© 3x/% a i
2 3x
ey fg;
! 10x
g h 7w

6 Determine whether each of these statements.
is true or false. Use rules of indices to prove
those which you think are true. For those
statements that you think are false, give an
example to show that it is incorrect.

a a"Xa"=@a" forall numbersaand
positive integers n

b a"xb*=ab* forall numbersaand b
and positive integers n

¢ @™ =ga"xa" forallnumbersaand
positive integers m and n

daxa"=1 for all non-zero numbers
aand positive integers n

e (@) =a" for all numbers a and
positive integers n

7a !'kpless-k.;f—zinmel‘onnuﬂ— bx",
where @, band n are constants.

b Express 2535+ Lin the form a + byt

+ ex?, where a, b and c are constants.

8 Express these as sums of powers of x.
o xDE-1)
x

b Gxt2r
r+3x-6
Ft3x-6

X

ausi

9 Acurve Chas equationy = ‘3"—*’2523-—"”
@whemx*o.

a Expressyintheforma+ bx ' + cx?,
where a, band care constants.

b Explain why, as x increases and is positive,
the value of y approaches, but never
equals, 6.

¢ Is there a point on this curve with
y-coordinate 62




