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Summer Independent Learning:
A level Mathematics

Year 11 into Year 12

Welcome to A level maths!

These activities have been designed to help you prepare for the initial assessment in
September, which will indicate how well-prepared you are for A level study. It is based on
key GCSE Higher content which forms the basis for our first few A level topics.

If you have access to a printer please print the first 2 pages of this document and fill them
in as you complete the tasks. If not, please make a copy of each table and fill it in.

You do not need to print the other pages and should complete all questions on separate
paper so you have enough room to show full detailed methods. Don't be tempted to just
write the answers!

Please bring your completed tables and all the work you have done to your first lesson.

Name:

Section 1: Preparation Work

1. Complete the practice questions for each topic. The videos are provided for
additional support.

2. Mark and correct your work in a different colour.
3. Red/amber/green rate your confidence with this topic.

4. Make a note of any questions you would like to ask in September.

Done
. and RAG :
Topic marked? | Rating | COMMents/questions
v’
B1 Indices
B2 Surds

B3 Quadratics

B4 Simultaneous equations

B5 Inequadlities

Rearranging equations

E1 Triangle geometry




Section 2: Practice Papers

—_—

WD

red/amber rated topics.

Mark and correct your work in a different colour.

Red/amber/green rate how well you did with this topic.
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. Attempt Practice Test 1 without referring to any notes or videos.

Go back to the Task 1 questions/videos and do some more practice for any

9@

Topic

RAG
Rating

Comments/questions

B1 Indices

B2 Surds

B3 Quadratics

B4 Simultaneous equations

BS Inequalities

E1 Triangle geometry

Rearranging equations

5. Repeat steps 1-4 for Practice Test 2.

Topic R';’;fg Comments/questions
B1 Indices
B2 Surds

B3 Quadratics

B4 Simultaneous equations

B5 Inequalities

E1 Triangle geometry

Rearranging equations
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B1 Indices

Videos:

hitps://youtu.be/1IThXguU08S0

https://youtu.be/v5bn4dHZIrmQs

hitps://youtu.be/W0h4rHj88ys

Question 1

Express in the form x*

a x b L ¢ ¥*x/x
e Vx© f Jx x 3x g (Vx)

1 _1 2 2 3 _3
i pt+p° i (3x%) k yxy*xy?
b> Xb% y% X y% 4x% X Sx%
] n 0 —
b2 Y 6x*
Question 2

Express each of the following in the form 3”, where y is a function of x.

a 9" b 81°"! ¢ 27% d (&) e 97!

Exam style question

Solve the equation
257 =5%"1,

Bradford

f (L)x+2

27

9@


https://youtu.be/1lThXgU08S0
https://youtu.be/v5bn4HZrmQs
https://youtu.be/W0h4rHj88ys
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B1 Indices — Answers

Question 1
1
% 1 2 1 5 x? _3
a = x? b =x° ¢ =x"Xx*=x? d =—=x"*
X
3 1 3 1 1 3 1 5 s 2 3 13
e =(x)=x? f =x*xx'=x¢ g =(x?) =x? h =x’xx?=x°
1_1 1 1.1 1 2,(_1y_3 _1 31 9
m :b2+4 I = p n :yz+3 l:yﬁ 0 _2x3+( 51 IyH P =ﬁa1+“(2)=%a"
Question 2
x 3
a :(32)x:32x b :(34)x+l:34x+4 c = (33)4 :34x
-1\ - 232x -1 4x -2
d =37y =3 e =(3)F=3" £

Exam style question

25x — (52)x — 54x+1

52x — 54x+ 1

2x=4x + 1

1
2
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B2 Surds
Video: https://youtu.be/jHelde32Y1l

Question 1

Simplify

a\/EvL\/% bm—ﬁ c2\/§+\/ﬁ

Question 2

Express in the form a + b V3

a 32+3) b 4—3 -2(1-3) ¢ (1+3)2+3)

Question 3

Express each of the following as simply as possible with a rational denominator.

Question 4

Express each of the following as simply as possible with a rational denominator.

1 b 4 c | 3

J2 +1 J3-1 J6 -2 2+4/3

Exam style guestion

(3«/5 —3)ch

A
Y

[ cm

The diagram shows a rectangle measuring (3 V2 - 3)em by /cm.

Given that the area of the rectangle is 6 cm’, find the exact value of / in its simplest form.


https://youtu.be/jHelde32YtI

B2 Surds — Answers
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Question 1
a = 3/2+5V2=8V2 b =4J3-3/3=43 ¢ =42+6V2=1042
Question 2
a =3+23 b =4—3 -2+23 ¢ =2++/3 +243 +3
=2+3 =5+33
Question 3
_ \/_ 1 _ 2 \/5_2 1 w/i_1
a TT g\/g b_ﬁxﬁ_gﬁ C—mxﬁ—zﬁ
14 T
d = 2x7 = 27
Question 4
1 \/_1 Jil
a = /2 —1
2+l 21 241 V2
4 I+1 ROCED)
b = = 2(+/3 +1
AT o T 2B
1 \/_+2 \/_+2
+2) or 246 +1
¢ \/_ 2 \/g+2 - (\/_ )or \/_
3_.2-V3_32-V3) _ 35 _ 3
T2+ 2-\3 4-3 2-+3)
Exam style question
j— 6 6 3243 _ 6(3V2+3)
32 -3 3J§—3 32+3  18-9

=242 +2

J— 1862 +D)
9
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B3 Quadratics
Videos:
https://youtu.be/Pziws80ojnlk
https://youtu.be/sn joGVj15w
https://youtu.be/kk7péhjn7hQ
hitps://youtu.be/tolgbX NXHo

Question 1

Factorise:

(a) x2—3x+2 (b) x2+5x+6 (c) x2-9

(d) x? —10x + 25 (e) 2x2—3x+1 (f) 5x2—17x+6

Question 2

Hence, sketch (showing the coordinates of any points of intersections with coordinate axes):

(a) y=x?—-3x+2 (b) y=x2+5x+6 (c) y=x2-9
(d) y =x*—10x + 25 (e) y=2x2—3x+1 (f) y =5x% — 17x + 6
Question 3

Complete the square, leaving in the form (x + a)? + b or a(x + b)? + ¢, where appropriate

(a) x?—4x+3 (b) x% 4+ 8x + 30 (c) x?—5x+4
(d) x?2+3x+3 (e) 4x%+8x +3 (f) 8 + 2x — x?
Question 4

Hence, sketch (showing the coordinates of turning point, and y intercept):

(a) y=x*—4x+3 (b) y =x%+8x+30 (c) y=x2—-5x+4

(d) y=x2+3x+3 (e) y=4x*+8x+3 (f) y =8+ 2x — x?



https://youtu.be/Pziws8ojnlk
https://youtu.be/sn_joGVj15w
https://youtu.be/kk7p6hjn7hQ
https://youtu.be/toIqbX_NXHo

B3 Quadratics — Answers
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Question 1
D a=-DE=2) | P e+3)x+2) | 9] (x+3)(x—3)
d : f
D =57 T Qe=Dx=1)] "] (Sx=2)(x=-3)
Question 2
(a) X =3x+2=0 (o) ¥ +5x+6=0 (] x*-9=0
N (r+3)x+2)=0 (+3)x=3)=0
x=-3or-2 x=-3o0r3
VA
o 2)\ / 0o v A
AN (-3, 0)\ / (3,0
o0 |1,07(2.00 «x ) ~
3.0 200 x (0, -9)
(d) | ¥=10x+25=0 (e) 2 =3x+1=0 (] 5x*=17x+6=0
(x=57=0 (2x—D(x—1)=0 (5x=2)(x=3)=0
X=35 x=2Lorl x=2or3
2 5
{
(0, 25) ‘
) A
(0, 1) \
ol .0 v (0, 6) \
ol \M,0 % >
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Question 3
(a) }Z(x—2)§—4+3 B ym (4P —16+30 | O] o2y 2 14
=(x=2) -1 — 2 ,
y=(x=-2) y=(x+4) +14 ye(x—2y- 2
@] p=(x+ 3y —2+3 [© ] y=ap?+2x]+3 ()] y=—[x"-2x]+8
N 2 y=—lx=1)7"=1]+8
— 3y 4 2 ) = + — +
y=x+3)+ 4 v=4[(x 12 1]+3 p=—(x—1)7+9
yv=4x+1)y -1
Question 4
(G) Jf:(x_2)2_4+3 (b) }’:(X+4)2—16+30 (C) y:(x_i)E_ﬁ +4
y=(-27-1 y=(x+4)+14 TN
minimum (2, —1) minimum (=4, 14) y=x-3)-7
¥ | minimum (3, -7
(0. 3) v
OI p— > (0, 30) ¥
(2.-1)
(-4, 14) -
o] g (0.4
ol ~—~*
(.-7)

e

y:(x-f-%)z"F

minimum (—=

. 3)

(e)

y =4[ +2x]+3
y=4[x+1)-1]+3
y=4(x+1)7>-1
minimum (-1, —1)

A §

\_J

(0,3)

N

(_19 _1)

'
0] X

(f)

y=—[x"—2x] +8
vl =1y -1]+38
y=—(x-17+9
maximum (1, 9)

T4 (1,9
(0, 8)

=V

7o\




B4 Simultaneous equations

Video: hitps://youtu.be/4SRtwS5unwE

Solve these pairs of simultaneous equations:
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(a)

y=2x+6 (o] 3x+3y+4=0 (] xz—y-i-?,:()
y=3-4x Sx=2y—=5=0 x=y+5=0
d 9 f
() 2x—y—8x=0 e X =4y—1y"=0 X xy=06
x+y+3=0 x—=2y=0
x—y=35

9@


https://youtu.be/4SRtwS5unwE
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B4 Simultaneous equations — Answers

@ ox+6=3—4x (B) | 6x+6y+8=0 €l x+2=x"-4
IS x —6v—15=0 2 _
X = _% dd;lngJ " ;;_ 6__30 =0
=L y=5 2x—7=0 (x+2)(x—3)
2° y=1 x=-2or3
3
Lx=1,y=-2 s (—2,0)and (3, 5)
(d) Susbtitution is also fine x=2y (f) y=x-15
adding (e) sub. sub.
2 ~Tx+3=0 (2 -4y -2=0
(25—11)(36—3)—0 392 —4p=0 xX(x—5)=6
x—-30r3 y3y-49H=0 ¥ -5x—-6=0
x=1y=-1 y=0or3 (x+ DEx—6)=0
or x=3,y=-— x=(;=y204 x=-lor6
or ng,yzg x:—l,y:—6

or x=6,y=1




Video: hitps://youtu.be/wDut-In 7Wg

Solve the following inequalities:

B5 Inequalities
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) 12 = 3x < 10

(o)

2(3 +x)=24(6 —x)

() Y —4x+3<0

(d)

Ox — 23> < 10

Exam style guestion

12 ecm

:
rcm

A sealed metal container for food is a cylinder of height 12 cm and base radius 7 cm.

Given that the surface area of the container must be at most 1287 cm”,

a showthat /~+12r—64<0.

b Hence find the maximum value of .

9@


https://youtu.be/wDut-In_7Wg
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B5 Inequalities — Answers

(b)

(al 2 <3x 6+ 2x > 24 — 4x
x> % 6x = 18
x=3
‘C’ (x—)(x—=23)<0 D 2 —9x+ 1020
2x—35)(x—2)20
A A
N/ \_/
> -
[t 3 273
Sol<x<3 Lx<2orx> 2

Exam style question

a S.A=2mw"+2mrh=2mw"+ 24
SA<128n .. 2w+ 24mr < 128n
+ 12r < 64
P+ 12r—64<0
b (r+16)(r—4)<0 \ T y

—-16<r<4 -16 4
.. maximum value of » =4

We will look at finding maximum values for these kinds of shapes more formally in A level Maths



Rearranging equations

Question 1

Make a the subject x(a —e) =d

Question 2

Make x the subject m(y —x) =t

Question 3

Make x the subject of x + a = x—:b

Question 4

Make y the subject of y(v/3 + 2 )= x
and write it in the form y = x(vVa + Vb )

Question 5

Make v the subject of

v? —ta

C =

X

Question 6

Rearrange to make x the subject of
§+ 5 =6y

Question 7

Make y the subject of

m(y+a)
5 =9

Question 8

Qnewcolle
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A cylinder has a radius of 3cm and height, h. The total surface area is 30x cm?.

Find an expression for the surface area and write h in terms of x and .

9@



Rearranging equations — Answers

Question 1
d
xa—xe=d a—e =—
xa=d+xe or ] X
d + xe a=—4+e¢e
a = X
X \ A
Can you see that
these are equivalent?
Question 2

my —mx =t
my=t+mx
mx =my —t

my —t
X =

m

Question 3

c(x+a)=x+Db
cx+ca—x=»b
cx —x=b—ca
x(c—1)=b—ca

b — ca
x:—
c—1
Question 4
X
y:—
V3 +2
X X\@—\/E
YT B2 B2
_x3—x\/§
YT T3

y =x(V3-v2)

ﬂnewcolle

Bradford
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Question 5

v¢ —ta = Cx
v¢ =Cx + ta

v= +VCx + ta

Question 6
2—6 5
Y

x(6y —5) =2

2

x=6y—5

Question 7

, my-+ma
7 y
g%y =my +ma
g’y —my =ma

y(g* —m) = ma
ma
y f—

g*—m

Question 8

Surface area of cylinder = 2rnr? + 2nrh
30x = (2 x 32)+ (2 x 3 xm X h)
30x = 18w + 6mh
6mh = 30x — 18w
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E1 Triangle geometry
Video: https://youtu.be/uVIsTAbOVBg

Question 1
B
9 cm
) 1] ¢
D
- 22 cm »

Work out the size of angle BCD.
Give your answer to 1 decimal place.

Question 2
D
A 6m
4 m
B C

15m

Work out the size of angle BAD.
Give vour answer to | decimal place.

Question 3

118° 26°

16 cm

A

The diagram shows triangle ABC in which AB =16 cm, LABC =118° and LACB = 26°.
Find the length AC to 3 significant figures.

Question 4

153 ¢cm
X Y
31.5°

7.8 cm
V4

The diagram shows triangle XYZ in which XY =153 cm, YZ=7.8 cm and £ZXYZ=31.5°.
Find the length of XZ.


https://youtu.be/uVl6TAb0vBg
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Question 5

18 cm

17 cm

The diagram shows triangle ABC in which 4AB=18 cm, AC=13cm and BC=17 cm.

Find the size of the angle ACB

Question 6

67 cm

Find the angle 6

Question 7

2.1m

66°

34m

Find the area of the triangle

Question 8

X

22.5cm

34°
z Y

The diagram shows triangle XYZ in which XY =22.5 cm and £XYZ = 34°.

Find the length of XZ
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E1 Triangle geometry — Answers
Question 1
{?

faur[B_/) - "3‘

- a
j f:arlrf??]

= [/ FH 3¢, ..

Cp = 22- l.a¢3F

= Jo.05€657. ..

t ]
fo.08.

©,
7
faa X - “o.08
¥ = {J“”.r'—; ;;-‘%3_5...)
= ylg edp A
Question 2
- -.-2:.‘-.-.-
/"” JZC@ tan y= 75
| o i f B
5 B | j = {aa (”fé )
/ ‘5@

BHp = 9o+ 7 ¢
= ‘776’p

—



Question 3

AC _ 16
sinl 18 sin26
AC = 16><‘sml_18

sin 26
=32.2 cm

Question 4

Qnewcolle
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X7° =78 +153%> —(2x7.8x153xcos31.5°

=91.422
X7 =9.56 cm (3sf)

Question 5

18 =13"+17"=(2x13x 17 xcos ZACB)
34177 -187

cos ZACB ="

2x13x17
=0.3032
ZACB=72.4° (1dp)

Question é

sinot sin96.5

67 92
67 xs1m96.5
92

sin ¢ =
sin ¢ =0.7236
o =46.351

0 =180-96.5-«

6 =37.1° (1dp)

9@
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Question 7

arca

:%x2.1x3.4><sin 66

=3.26m" (3sf)

Question 8
% %22.5xYZxsin 34=100
_ 200
22.5%s5in34

= 15.896

XZ° =225+ 15.806" — (2 x 22.5 x 15.896 X cos 34)
= 165.906
AZ=12.9cm (3sh)
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Practice Test 1
Write out the solutions to each of the following questions. Show full working, without the

use of a calculator.

B1 Indices
1. | Evaluate 2. | Express in the form x* 3. | Solve 4, | Solve
g \ /s 9%-2 =27 16% = 41-%
— 3
(125) Vx X Vx
xz
B2 Surds
1. | Simplify V72 2. | Expand and simplify 3. | Rationalise the 4. | Rationalise the
(2V7 — 5V3) (3V7 + 4V3) denominator denominator
11 8 —3V5
25 245

B3 Quadratics

1. Solve the following quadratic equations by factorising and use your solutions to sketch the
related quadratic graph, labelling all intersections with the coordinate axis.

(a) (i) x2+3x-28=0 (b) (i) x2-6x+9=0 (c) (i) 2x2-21x+27 =0

(q) (i) Sketch y = x2+ 3x - 28 | (b) (i) Skefch y = x2 - éx + 9 (c) (i) Sketch y = 2x2 = 21x + 27

2. Solve the following quadratic equations by completing the square and use your solutions to
sketch the related quadratic graph, labelling all intersections with the coordinate axis and
turning point.

(Q) (i) x2+ 4x -7 =0

(b) (i) 11 +8x-x2=0

(c) (i) 3x2 - 12x+2=0

(i) Write y = x2+ 4x — 7 in the
formy=a(x+b)2+c

(i) Write y = 11 + 8x — x2in the
formy=a(x+b)2+c

(i) Write y = 3x2 = 12x + 2 in the
formy=a(x+b)2+c

(iii) Sketch y = x2 + 4x - 7

(iii) Sketch y = 11 + 8x - x2

(iii) Sketch y = 3x2 = 12x + 2

3. Evaluate the equation of the following quadratics, giving your answer in the form y = ax? + bx +

c

() (b) (c)
]3 Ins 3 ”
\ ’/ﬂ“ h \ f/ 5 X
W x \/ 2
3 (=1,-%)
B4 Simultaneous Equations

1. | Solve 2. | Solve 3. | Solve

3x+3y=-4 y1=x—6 3x2-x-y?2=0

5x—2y=5 Ex_y= x+ty =1




B5 Inequalities
Find the set of values for which...
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1. 3(1-2t)<t-4 2.

2x2-9x+4<0 3.

2y +3<3yly-2)

E1 Triangle Geomeitry (Calculator)

1. |Calculate the length AB

A

23cm

72°

17cm

Calculate the angle 9

6.2cm

5.7cm

3. |Calculate the length AB and the obtuse
angle 9

w

11m

(@]

Calculate the area of the triangle ABC

B

12.1cm

10.7cm

Re-arranging equations

vi=u? + 2as
Rearrange to find s

1.1 To find velocity, v, we use the formula

Make x the subject of

4F = F +

y+x
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Practice Test 1 - Answers
, Practice
Qs
gl Indic I
1. (_E__ ) 2, /X x 3/
125 e o
_\ s
< (12s : J
( 3) - 1“::1 *
1 Ml T
z ('E_ )
5 5
E _EE'“ A
: as AL 2z
i e
T X A |
. -3
3. 9% a3 W, 16 o W
-3 3
(31)" - 3 LN 1)'-"-. -}
azx-u 33 (L‘ = "f ™
i 32l |- A
In-4:3 Ml 4 <M )
Ix = 1 o = 1-X  w
x: s Al Ix-1 D x:'3s A
82 Surds
R ST 2. (27-s{F) (3 {F++3)
- J36x2 w2 +8IA1 -15J2T - 60 g A
= 642 Al - 1420 -8 Al
3, 1 x<J8 . 9-3J5 @-J5') m
148 Js 2445 (2-J457)
- NJdS A - 16-8I5 -LIT41S 4
10 “ - 5 Al

I VI T'S A T A Yy
- |
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83 Quacdrakics

P i

e (@) (i) x™ +3x -2%:0 Gi) ye=xT+3x-28

('Ju'l){ﬂt'”)'-oﬂl ":

K= F ar XY A
-1 q. '}’-

-39 51
Al
Al
(b) (i) o'-62t19=0 Gi) d-.x‘-amﬁ

(c-3)*20

Al =3 (rtpeuhd)

(&) () 2x*.aix +a3 =0 (i) y = 2 -2l + 2%
{11-3){1-“!)-_01-11

J 4
%= ¥a x =9 A\
Bi
Af
17 Al
= L
3 q
1

Bl E'h.uuft , location relabedto oxes
Al nterseckions i -axls

Al intersedsions y - axls



I

(b) i)

2, (@) (i) x" +4x -7-0

('.H.'.J-i)i-'-l--?:ﬂ M
f1+=):=||
x+d = = JW
x:-2%J0W A
B\ Shope
Al Vertex
Al intersedsions X -axis
R{ inkerseccions y -axis
14 8ac-a" 20
- (2t -8%x-11)=0 u
- [{:-r. -$)* -6 -1l <O m
- {-;;_hq}t +a3 =0
(1-4)1'.11-
x-4 = 1 3/
4 23/ 3 a

w-3J%

r =

() (i) 32 -121x¢+a2:0

3[11-*I+%]=0 M |
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(D) y - x4uat-73

g - {I+i\ji*“ B

Q“) Y a
-1¥m ‘El'«ﬂ-f ™
-7
(-2,-w)

Gi ) e I+ Bor -t
y = ﬂ'-l-Lat"*')l B

Qi) J

Gi) J: 3oct-12x 42
y - 3(x-2)" -10 g

|




R
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y= % (ac+DAX-S) ™I
A5 R (BES) B k=

Al
y= (5 +3)(ae-S)

via xt-ax -\1s A

y= k (%-3) ™My

IB:k (-3 » k=2 a)
g 2 (c-3>2

Y= aloe? -6 +q)

y= 212 +lB Al

3
Y= k(o +1) - % p

(o, -1)
-1 = k (1) -+

H k=3 Al

U = 3(9‘-1’1)1_"""
y = 3 (acbs 2 +1) -4

T 3o -1 A

k1
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oY §lm%'meuus Eﬂ uupms

I, 3 *33:-4 5,—;_4,53;*3
S -1315 |s:r.-i:3*.|5' aciel m\

aiat < 7
2 ='13 Ay 3('fa)+35 T -4
33:-5

x="s,ye" /3 Al

a . y: a - &
Jax oy M
2
.I_.i".?{-"b-‘)';.l" M
r )
.':;_.-jf_f 6 = l"."
LLxz-1
2
Al
o =% U:‘-I-"El
3:"1
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3., 3Ixt.x -51"59 x+yz)

& = -2l
3t -x-(1-n) =0 J
3o . x - (1-2242%%) =D

3tt-x-1422-2*z0

3114'1-1 =Q Al
(29c-1)(x +1) <0
X< 111 3= - A
y=1- 2 H-r_l--l
ot < Y2 d:"‘iﬂ! Xz~ j\tj':."l A\
Cy
65 lneqguabtes
., 3(1-2t) st-v 2 axt-an +4¢0
3-6L st-y (220 - D Lo-4) 0 mi
M
T ¢ Tt CVs x:'z x:=%Al _ny
b \L\/{ "
|" mi
L8 XY p
3. 25 + 3 ¢ 35(3-2)
15 + 3 35‘*53
O < 8y' -8y -3 8l I m
331* 63'3 > O \ /
(3u+1)(y-3)>0 mi ya M
5 :? ? ‘:_\ 3 - |
CVs 3:',"3 313 X 3
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E\ 'Tri:rnsie Geomekry

4 A ct= n.t-l-bl - 20\ CostC
c? = 1T vad’ - a13)(23) cos 17
c d3cm v 5i4.35 "
17 AR = a4 -Ocm Al
6 i Tem C

ct.5 8«1t 2(5-8)(1W)cosdl
Et-_ “£S-27 M

ABz 6:Tm Al

S B5m
Q 1
050 5.9 +6:7 -1\
e 2(5.8)(6-

@ : cos’ (-0-546)
e-123"
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e °
Sk . SinT2
103 1a-\
mi
=S5In (m?EnnTI
jd-lem 12\
e - 51
L C
C A= Ia.bﬁm L

_ (10D Sinst®
T

< EQ-EEI'HL Al

[12)
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1.

To find velocity, v, we use the formula —, v? — uz = 2;18
v?=u? + 2as Lo
Rearrange to find s 2a
2.
a
3F =
. v+x
Make x the subject of —_— 3Fy +3Fx =a
3Fx = a— 3Fy
A4F = F + _a—3FY

y+x X = 3F
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Write out the solutions to each of the following questions. Show full working, without the use

of a calculator.

Bl Indices
1. | Evaluate 2. | Express in the form x* 3. | Solve 4. | Solve
3\ /3 33x-2 = 3f9 I 2
(33) Ve x Vx G =6
I2
B2 Surds
1. | simplify V80 2. | Expand and simplify 3. | Rationalise the 4. | Rationalise the
(7 =3v5) (35 - 2) denominator denominator
7 3+ 5V11
5\/§ 7 — m

B3 Quadratics

1. Solve the following quadratic equations by factorising and use your solutions to sketch the
related quadratic graph, labelling all intersections with the coordinate axis.

(Q) (i) x2— 13x +40=0

(b) (i) x2+ 5x =0

(c) (i) 6x2+ 5x - 4=0

(Q) (ii) Sketch y = x2 = 13x + 40

(b) (i) Sketch y = x2 + 5x

(c) (i) Sketch y = 6x2 + 5x — 4

turning point.

2. Solve the following quadratic equations by completing the square and use your solutions to
sketch the related quadratic graph, labelling all intersections with the coordinate axis and

(Q) (i) x2+2x -20=0

(b) (i) =11 +8x —x2=0

(c) (i) 3x2 - 18x +2=0

(i) Write y = x2+ 2x — 20 in the
formy=a(x+b)2+c

(i) Write y = =11 + 8x — x%in the
formy=a(x+ b)2+c

(i) Write y = 3x2 - 18x + 2 in the
formy=a(x+b)2+c

(iii) Sketch y = x2 + 2x — 20

(iii) Sketch y = =11 + 8x — x2

(iii) Sketch y = 3x2 — 18x + 2

3. Evaluate the equation of the following quadratics, giving your answer in the form y = ax2 +

bx +c
(0] (bl (c]
\ +y \ b g1
/ t 4] \ / \ /
A
»n n K e ]
-1 \-}]1 . \/‘ -1 }\-/
(3 -20)

B4 Simultaneous Equations
1. | Solve 2. | Solve 3. | Solve

3x —4y =16 3y =2x -8 3x?2—xy +y?=36

2x+ 12y =7 4x+y =-5 x—2y=10




B5 Inequalities
Find the set of values for which...
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1. 4(5 - 2y) = 3(7 - 2y) 2.

2x2-5x—-3>0 3.

x(2x+1)<x2+ 6

E1 Triangle Geometry (Calculator)

1. | Calculate the length AB

37°

69°

11.6cm

Calculate the angle 9

3. | Calculate the length AB and the obtuse
angle 9

Calculate the area of the triangle ABC

12.5m

10.6m

Re-arranging equations

1.
x+b

Make x the subject of x + a = —

X

Make a the subject of ~=2 =
1+a y
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Practice Test 2 - Answers

Pracice Tese 2.

Bl Indices
I -'ls 27\ Jo ry
} 3?- -:( --) 3 a, X x ﬁ(l
E B i 11
s cx’ g 208 M
= ( ) xz
a:" 1“1: A _1'5‘;.-
a2 A B AR R
. E rrd

Lz-l)hu =(2-1 hEHI-
31:"1 3‘1‘3 z.nu { 2-5::
31'11% M -l ¢ 62X My
Fx = |
3x = B »a. 8 a x
3 Q @ x:- 'z Al
i
B2 Surds
. J80 2. (2-3/2)(as% .2)
~f1ExS cAE - -u5+ 695 A
‘HE-' Al 2 111[?-5"1 Y
L SN 4, 3+8 M0 (3o
Y I3 M 3 - JT0 (3T M|
ey : Al 48/ 435/ +85 A
s A CRIFEY A
: 16 +38J0
3% {io)

al 1 Al
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83 Quadratics

| I ":ﬂ.}'['n} Il-l'ﬁ:x. l-l'-l-a'_'n Ql‘i J= 11_'31+Hﬂ
{3‘3){1'5):&'@ M J
x-8 x=9 Al 4o
r
& 8
1
Al
A |
Lh) {1} 'x_"'I'E‘I,—_ﬂ (.!1) J:xl+sm
W0 x= -5 Al
Bi
\ Al
= > N

(¢) (i) 6x* +5x -4 -0 Gi) y:
(3oc+4)(ae- 1) L O w .

x=-"fy x:-fr A\

B
Al
Al

> X

Bi Eha?e , \ocation relatedto oxes

Al jnterseckions % - axis

Bl interiecions y - axls



a. (@) (i) x*+2x-20:0

(3c+1)-1-20:0 ™

(3c+ )Y = 21
xil . =Jaf
x- =1t Jaf
81 Shope
Al Yeriex

Al (niersetlbions X -ax\s
A | inter sactlons a-mis

(b) Ci)-y1 +82c - 2"
- (x*-g8x+ll) = O nm
T [lﬂ."-l)‘-lﬁ +t|,] 20 M

=0

+ 0O

§- (oe-4)"
(DL*"'E).L =~ S

'.*J_B:I
:IL:"-I-*-J? A

x -4

(€) i) 3a’-1ax+2 =0

3[1“"- EJ“% 0 m

3[{14}1-1 I*!a] e

SEK:L-ET—E] : 0
3
3(x-3)"-25 : O

3{1*3}1 - 15
n-y Lt
&
LS TEY
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() y: x*+aax -20
y =(ce)*-21 o

3 4

()

"|'J'-l_l.'

(-1,-20)
Gi ) y= -1 ¢ B0 -t
Y = 5§ - (3c-4) 8l

I

(jli): .

(w,s)

W

-5  urdy

Gii) Y T B t-1Bx +2
y - 3(2-3) -2 8

23

A E)



:,.'lt

3 (o
\__ [/
-1 w2

©
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y-= (o +1)lac-2)

M\
gz k (1)Y(-2)
k= | A
3-_{:::,1-1}{?1;-2—}
y: ot + 92 - Al
y= k(-1 (e-W) ™y
al = kK (- (-6)
5 k2l = T Al
e 2
Y= '_I'&l:lr_-f'}{:lt-hr.)
y=1 (oe* - Tox+6)
g = 1_%1-43_5 ¥ ay ay
3:&{1-:}"-:.:: -
-2 : k(-3)" -20
18 = k(D)
k-2 Al
y - 2 (x-3)" -20
y - 2 (2 -6x+q) -20
3: 2t 113 -2 A\

]
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8+ Simultangous w

. 3o2e -4y = 1k Qoc- 12y = 46

o ac l-lltit. 3

ol DL +'+2d - _3
1 - 55
3oc -4y - 16
xX=5 A IS - 4y =z 16
-1 =4y
Y=

. 33-_ 2% -8 =2 11:3513

'-I-:L:.hﬂ*‘ﬁ-
l-;-:x+5:.—$ (o}
53 J,lb+3: -5
73-.-1i

= -3 B y+ D
v R :a(t!wrﬁ-

x==2 A x=-'2 51-‘3 Al

3 3t -y + yt=36

-2y = 10 5 == 1‘:}*'0
3 {Jﬂﬂc)i'{:ﬁ““)a 1-&1': 36

|
5(43‘*%34.mu‘)-i‘ji'-‘-gﬂﬂ}-*d";.‘!.ﬁ
|131+ I'lﬂbi-aﬂﬂ -');aj"'-l.ﬂd-pd".zgi
Il31+llﬁj+ 164 -0
31+ID3+14:O Al
( ) ( ) = 0
Hi. U ’ (2l
\lj'.*-ﬁ 3:"’"
3= 2(-6)+10 x :204)+10
= -2 x:T E]

:H.-l.md-.-&. Al W1l Yty Al



A0S

BS In
1, &(5- 13} r 3(1‘1‘:}}

20- 8y » 21 -6y ™I
-1 3 &y
- oy
55-‘;‘1 Al

R, 2x*-5x%-32 %0
(2oc+1)(2e-3) 0

CVs ="'+ 2=3 A\

3 cl2:x+l) ¢ x?+6

2ac 4 x € ¥+ 6 My

Ty

%t -6 ¢ 0

(oc+3)d (-2 £ O My

CVs 2¢2-3 o202 A \
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ace-'le or 93 A

SNG4

-3 ¢x<Ld p

9@
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EL Trin:ﬁ le Ceomekry

€ - ”.'G
Sim 1%° S 31T

ez MW-oSinTy M
S 37*

c = I18:Scen A

2,
CosA = prict.a?
2 e
Cos® = 59%34a” -5.3?
2(5 A (% 2)
(i
Cos® - O 53148
©: sT9° A
3.
e
SmE = S.nlq
182 1-&
SNn®: 13.2 5n29°
T-& i
S0 0 8420
G o
- 57 %
obtuse = B ma“ Al
bﬁ:t - o+’ -2ablosC

s 132418 -2013-2)(T-6) cos 28 HI

ct: 5%-8 3 c= T-4em A
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Re-arranging equations

1.
c(x+a)=x+b
) cx+ca—x=b
Make x the subject of x + a = 22 — cx —x=h—ca
¢ x(c—=1)=b—ca

b—ca

c—1

X =

y(1—a)=x(1+a)
— y—ay=x+xa
y—x=xa+ay

alx+y)=y—x
y =%

Make a the subject of —a_x
1+a y

a—
x+y




