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Important notes:
This is your Maths SIL for both Maths and Further Maths (Please do not do the regular Maths SIL)

1.
2.

Please

This means there is (roughly) twice as much as your other two subjects, as it’s two sets of lessons|

read the following instructions very carefully and ensure you label and collate all your work ready for

checking in September.

For your first Maths lesson please bring

A large A4 folder with five subject dividers.

The following tables filled in (print out Pages 1&2/copy the tables onto A4 paper).
The two practice initial tests (Task 2), fully marked and reviewed.

Complete the tests on A4 paper. Do not write around the questions

A list of questions you need to ask prior to doing your initial test.

Preparation Work

1. Complete questions for each topic on A4 paper show all you working.

2. Mark and correct work.

3. Where required watch videos to support your understanding.

Videos are listed after the intro to this task, and also within each topic

4. Do improvement work as necessary.

5. Repeat for each topic.

6. Track by filling in the following table.
Topic %2 Wo(r;sc:fa Details of Improvement Work Completed
B1 Indices
B2 Surds

B3 Quadratics

B4 Simultaneous
Equations

B5 Inequalities

Re-arranging equations

E1 Triangle
Geometry




Task
1

2
3

2
. Do Practice Initial Test 1 under exam conditions.

. Mark and correct your test and identify any improvement work necessary.

. Fill in the review sheet below.

Topic Issues / areas for improvement (if relevant)

B1 Indices

B2 Surds

B3 Quadratics

B4 Simultaneous Equations

B5 Inequalities

Re-arranging equations

E1 Triangle Geometry

N o v s

Do Practice Initial Test 2 under exam conditions.
Mark and correct your test and identify any improvement work necessary.
Fill in the review sheet below.

Make a list of questions you need to ask prior to doing your initial test for real!

Topic Issues / areas for improvement (if relevant)

B1 Indices

B2 Surds

B3 Quadratics

B4 Simultaneous Equations

B5 Inequalities

Re-arranging equations

E1 Triangle Geometry




Video hyperlinks
B1 Indices

https://youtu.be/1IThXgU08S0

https://youtu.be/v5bn4HZrmQs

https://youtu.be/WO0Oh4rH{88ys

B2 Surds

https://youtu.be/jHelde32Ytl

B3 Quadratics

https://youtu.be/Pziws8ojnlk

https://youtu.be/sn joGVj15w

https://youtu.be/kk7p6hjn7hQ

https://youtu.be/tolgbX NXHo

B4 Simultaneous Equations

https://youtu.be/4SRtwS5unwE

B5 Inequalities

https://youtu.be/wDut-In 7Wg

E1 Triangle Geometry

https://youtu.be/uVI6TAbOvBg




TASK 1

Indices and Surds
Topic: B1 Indices Basic Skills videos:
https://youtu.be/1IThXgU08S0
https://youtu.be/v5bn4HZrmQs
https://youtu.be/WO0h4rHj88ys

Topic: B2 Surds Basic Skills
https://youtu.be/jHelde32Ytl

Indices
Question 1

Express in the form x*

a x -

2 x
X B
1P ¢ ¥*xx d ,
e Vx° f Jx x3x g (Vx) h I x (Vx)
i piep i Gx) k yx yéxy? 1 4«12
B pd ool F gt i
b ><Ib i & X y3 o 4x°* x3x p 2a><¢|14
b? Y 6x* 8a 2
Question 2
Express each of the following in the form 3”, where y is a function of x.
a 9 b &gF ¢ 27° d b e 97! f (&)
Question 3

Simplify in to one or more terms of ax™ (Where a and n are constants to be found, and not all questions use x)

3
5 p3 2 _ 3_
5 X +2x b A 261‘ : X l3x d ¥ (5’ -6)
X 2t X2 3y
3 1
p+ p? 8w—2w? x+1 263 — 4t
e 3 f 1 8 1 h 3 -1
p 4w ? X% X 2 P2—~2f

Exam style question

Solve the equation

25 =%,



Surds
Question 1

Simplify

a 18 +/50 b 48 — 27 ¢ 248 +72

Question 2
Express mn the form a + b V3

a 3(2+43) 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.
1 2 1 14
A == b — c — d —
J5 V3 8 V7
Question 4

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

1 b 4 " 1 3

N2 #1 3 -1 J6 -2 a3

Exam style questions

a

(a)

(3\/5 —3)cm I

r Y

Y

[cm

The diagram shows a rectangle measuring (3+/2 —3) cm by /cm.

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

(b)
Given that n is a positive integer, express
7T
3+5/n 5yn-3

as a single fraction not involving surds.

(c)

Solve the equation
3x= /5 (x+2),

giving your answer in the form a + b~/5 ., where a and b are rational.



Indices answers

Question 1
1 | | 5 % 3
a = x? b =x° ¢ =x’xx*=x2 d =2 =47
X
Bl 3 i L 5 1.5 3 2 3 jE}
e :(x )2 =x? f =x2xx’=x¢ g :(xz) =X* h =3KE =%"
i =p D =pm j =9y k =y "=y I =3t
m :bz"%‘%:b% n :yl*'L“:y‘% o =3 -3 2x7* p =%a1+;_(_l)—ﬁa%
Question 2
a :(32)x:32x b :(34)x+l:34x+4 ¢ :(33)7}23337
d — (3-!)}( — 3—]6 e - (32)2x—l — 34)(?—2 f — (3—3)X+2 3—31—6
Question 3
1 r_
a =x+2 b =2f-3¢ ¢ = x—3x d - YJ36’;
Ly
= Lpt 9
- 3}/ .y
1 1
103 3 2(x+1) t2 X 2t(t* - 2)
e = p'+ p f =2w -1 =X(;+ h =~~~ =~
P 4 2 8 x+1 -2

Exam style question

25.76 — (52))6 — 54x+ 1
52x — 54x+ |

2x=4x+1

i
2



Question 1

Surds answers

a =3v2+542=8V2 b =4/3-3J3=43 ¢ =42+62=1042
Question 2
a =3+2.3 b =4—+3 -2+243 c =2++3+243+3
=2+3 =5+343
Question 3
_ 1.5 _ - _ 1 A2
8 =X b =y = b~ b
_ {7
d —ﬁxﬁ—%ﬁ
Question 4
i} a3 afd1
a = = = /2 —1
x/f+1x\/§—1 2-1 \/_
4 \/—+1 _4(W3+1)
B = = 2(v3 +1
3 -1 J§+1 31 (\/_ )
1 \/"+2 J_+2 1
= L(J6+2) or 346 +1
~J6-2 \/_+2 - 2(\/_ ) oF 2\{_
3 23 3R-3)
d 3(2-+/3
2+f ~J3  4-3 3 \/_)
Exam stvle questions
(a)
. 6 & 3043 5042+3)
3.2-3 '3/2-3 3JE+3 189

J— 1862 +1)
9

=22 +2



(b)

7 7

3+5Vn 5Vn-3
7(5\/3—3) 7(3+5&)

(3+5vn)(5vn-3) (3+5Vn)(5vn-3)

) 35\/5—21—(21+35\/E)
B (3+5vn)(5vn-3)

B 42
25n—9

(c)

3X=dgx+2J€
x(3-~/5) =2+/5
25 _ 25 3445 _ 2J5@+45)

X= = — =
3-v5 3-45 3++5 9-5

X==6Jifu)=-§+-%dg




Quadratics, simultaneous equations and inequalities

Topic: B3 Quadratics Basic Skills

https://youtu.be/Pziws8ojnlk

https://youtu.be/sn _joGVjl5w

https://youtu.be/kk7p6hjn7hQ https://youtu.be/tolgbX NXHo +

B4 Simultaneous Equations
https://youtu.be/4SRtwS5unwE

B5 Inequalities
https://youtu.be/wDut-In 7Wg

Question 1
Factorise
(a)
x2—3x+2 (b) x2+5x+6 (c) x?>—-9
(d) 2 2 2
x4 —10x + 25 (e) 2x°—=3x+1 (f) 5x“—17x+ 6
() 2 4 2 ; 5 3
16 — 9x (h) x*+4x°+3 (i) x° —4x° + 4x
Question 2
Hence, sketch (showing the coordinates of any points of intersections with coordinate axes):
(a) y=x*—3x+2 (b) y=x24+5x+6 (c) y=x2-9
(d) y =x%—10x + 25 (e) y=2x2-3x+1 (f) y=5x2-17x+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? +8x + 30

(c)

x2—5x+4

(d) x*>+3x+3 (e) 4x° +8x + 3

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=x*—-5x+4

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

Exam style questions

(i)
a Express ¥ — 4y/2 x+ 5 in the form a(x+ b)* + .

b Write down an equation of the line of symmetry of the curve y= x* + 42 x + 5.
(ii)
f(x) = X + 2kx— 3.
By completing the square, find the roots of the equation f(x) =0 in terms of the constant .
(iii)

By completing the square, show that the roots of the equation ax’ + bx+ c=0 are given by

—b+b? —4ac

2a

X =
Question 5

Solve these pairs of simultaneous equations:

@ y=2+6 |® gi3,44-0 |F| AP-p+3=0
y=3-dx 5x—2p—35=0 x—y+5=0
o 2% —y—8x=0 e x" —Agp— =1 X xy =06
xty+3=0 x=2y=0
& 4 x—y=35
(8) 3 (h) (i)
— 22X
= -2y+4=0 Y= 3 1=9¥
X
x — x=2 _ p2l+y
dx+y—T=0 Yty=72 & ==




Question 6

Solve the following inequalities:

“"" 12-3x<10 ) 2(3+x) 2 4(6-x)

€ X —4dx+3<0 (d’ Ox — 22 < 10

Exam style questions

(a)

12 cm

-—
rcm

A sealed metal container for food is a cylinder of height 12 cm and base radius » cm.
Given that the surface area of the container must be at most 1287 cm’,

a showthat 7+ 12r—64<0.

b Hence find the maximum value of r.
(b)
The cost for framing a picture is
e 2 pence per cm? of glass.
e 5 pence per cm of wooden frame.
A rectangular picture is such so that its length is 4 cm greater than its width, x cm.

If a maximum of £10 is available for framing, determine the range of the possible
values of x.



Quadratics, simultaneous equations and inequalities answers

Question 1

Factorise

(a)

(x—1D)(x-2)

(x+3)(x+2)

(x+3)(x—3)

(x = 5)’

2x—1)(x-1)

(5x — 2)(x — 3)

(4+3x)(4 —3x)

(h)

(x2+3)(x?+1)

x(x* — 4x% + 4)

x(x? = 2)?

Question 2

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

(a) X =3x+2=0 (b) 2Ll 6=10 € ¥=9=
L O (x+3)(x+2)=0 (x+3)x—=3)=0
x=-3or-2 x=-3or3
VA
VA YV A
©.2) / (0, 6)
/., / oo\ | Joy
O ((1,0) (2,0) X% [0) 36
(-3,0) (-2,0) 0 «x (0, -9)

(d| ¥®-10x+25=0 € 2xF=3x+1=0 M 5% =17x+6=0
(x - 57°=0 (2x—1(x—-1)=0 (5x—=2)(x=3)=0
5= x=21orl x=2or3

Ay
(0, 25) y
YV A
(0. 1)
ol .0 z ©, 6)\
0 1\/(1,0) % 0|\ /3.0 .
(3.0)

(5.0




Question 3

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

(a) }::(_r—2)§—4+3 (b) y:(x+4)i_16+30 €l y=(-3P-2Z +4
}':(](—2)—1 }‘:(x+4)“+14 J‘:(x_%)z_%

D y=r3P-5+3 | y=ar2m+3z |0 y=—F-29+8

32 4 3 _ 2 y=-lx-1y-1]+38
) = 3 3 )= + — +
y=@+3)y+3 y= A1y - 1143 V=—(x—1)+9
y=4(x+ 17 -1

Question 4

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

@) y=(-2r-4+3 O y=@+4’-16+30 |*€ y=(x— 3y - +4
y=(-2)-1 y=(x+4)+14 Sy D
minimum (2, —1) minimum (=4, 14) y=(x- "j) — 3

¥ ' minimum (3, —3)
(0, 3) /
T » y
(2,-1)
:_ (0, 4) /
ol N~ %
{5=3)
(d) - 3\2_ 9 € = 2 (f)
y=(x+3)Y+3 y=4[x+ 1) -1]+3 y=-lbc=1y-11+8

minimum (-1, —1)

YV A

\

N 0O

(_19 _1)

=V

maximum (1, 9)




Exam style questions

(i) (ii)

a =(x—2v2)2-8+5
= (x— 2\/5)2—3
b x= 2\/5

X +2kx—3=0
(x+k*—K-3=0
(x+k*=K+3

x+ k=+VKk*+3
k+ K2 +3

X

ax + bx+c=0
2 b
X + —X+ — =
a a
b 2 b? c
(x+ =)"——+—-=0
2a 4a a
2 b? C b? —4dac
x+ =)'=—F—-—-= .
4a 4a
b b® —4dac b* —dac
X+ — = T -
2a 44° 2a
= — b +\/b2—4ac _ —b+\b® —4dac
2a  2a 2a
Question 5
Solve these pairs of simultaneous equations:
@ ox+6=3—4x O 6r+6y+8=0 O x+2=x"-4
= L li\;—ﬁy—15=0 xz—x—6:0
3 addin
1 5 270 (r+2)(x—3)=0
=== P x=-2o0r3
3
v=1y=-3 - (=2,0)and (3, 5)




(d) Susbtitution is also fine x=2y (f) y=x-15
adding © 1 b <ub
2 ) :
— -+ = 2
PRI (20 —4y=»"=0
(x_] )(3;_ = 3 —dy=0 xX(x—=35)=6
X= 5 0r _ —
2 1 ; y(iy 4)4 0 ¥=5x-6=0
x=3,y=-}% y=lory (x+ 1)x=6)=0
or x=3,y=-06 xiosyio x=-lor6
— 4
or x——,y—g =, =
or x=6,y=1
@ | y=7-4x (h) (i)
sub. 4* + 2% =72
3 _2(7-40+4=0 (2> +2¥=-72=0 =(389)% x—1=4y
X e)*2= Alvy . 3x-6=2+2y
3-2x(7T—-4x) +4x=0 2*+9)(2*-8)=0 6x— 16 =4y
8¥ —10x+3 =0 = 6x—16=x—1
(4x-3)2x-1)=0 2¥ +-9,2* =8 x=3
x=%or3d r=3 x=3,y=1
x=1,y=5
or x=3,y=4 y=8
Question 6
Solve the following inequalities:
(a) (b)
2<3x 6+ 2x =24 —4x
x> 2 6x > 18
x=3

(x—1)(x=3)<0

(d)

2% —9x+10>0
(2x=5)(x=2) =0

N

SxXE206r%

v
t9 |




Exam style question

(i)
a S.A =27+ 2mrh =21 + 247

S.A<I128m ... 2w+ 24w < 1287
2+ 12r < 64

P+ 12r—64<0
b (r+16)(r—4)<0
1/

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

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

(i)

244
N ® 0= 22 to(ouy)
2 P=(@+8) ow %
i © A= x(auy)

A<Gt) o Y

CXT = 5(4)&8)4— 2 +¢>Q

ENENTD
= a+do +27+ 8B
= Q2 +28x + 4D 4%{0
TS 80 LAY +Up < 1000
= A4 280 —960 < o lGxBOS
2.
=5 2* LU - 480 <O o
= (e~ )(a+30) < © L i

16
S <—30 = _\ . 4




Re-arranging (Equations and formulae)
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—zb

Question 4

Make y the subject of y(+/3 +v2 )= «x
and write it in the form y = x(\/a + Vb))

Question 5

Make v the subject of

e —ta

C=

X

Question 6

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

Question 7
Make y the subject of

m(y+a) _
/ y 9

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

Question 8

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



Prove it guestions

Using your rearranging skills can you prove each of the following

b
If a-—m
b
c

Show that 2 =
1-a

-ty Al g square number

2x+3  3x —2+1_19—6x
2 2 4 3 6 12




Re-arranging (Equations and formulae)

Question 1
d
xa—xe=d Q—e = —
xa=d+xe or g A
a — X
% X /
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>b
cxX —x=b—ca
x(c—1)=b—ca
b— ca

A= c—1






Question 7

my + ma
Y
g%y =my +ma
g%y —my =ma
y(g* —m) = ma
ma

y:gz—m

2

Question 8

Surface area of cylinder = 212 + 2nrh
30x=(02r x 32)+(2 x 3 xm X h)
30x = 18w + 6mh
6mh = 30x — 181

B 30x — 18w
- 61
S5x — 3w
h=—
T
Prove it solutions
b
If a=—
b+c
a b
Show that — = —
a—1 c
a b 2 y
b Make a into a fraction
1 b+c

N Using what we know about the product of
alb+c) =b the diagonals of equivalent fractions

ab+ac=D>b  Expand brackets

ac=b—ab Make ac the subject

ac =b(1 —a) Factorise the right hand side

b= Make b the subject

¢ 1-a required

- Divide both sides by ¢, expression as



n(n-1 n(n+1) .
: > ) 4 L > ) 1S a square number

2 t 2 Expand brackets

Write as one fraction

2
2n* T
5 Simplify numerator
n? Cancel out factor of 2 so left with n* which is a

square number as required

2x+3 3x -2 1_19—6x

4 3 6 12

2x+ 3 3x-—2-+1

4 3
X3 l X4 | \XZ
32x+3) 4(3x -2) 2

Concentrate on Left hand side

3 Make a common denominator
12 12 12
6x+9 12x -8 % 2 Expand brackets
12 12 12

6x+9 —(12x—-8)+2
12

Collect terms over single denominator

6x+9 —12x+8+2 Simplify
12

19 — 6x
12

Left hand side is = to right hand side
as required



Trigonometry
E1 Triangle Geometry

https://youtu.be/uVI6TAbOvBg

Question 1
B
9c¢m
4 7 [ [] C
D
- 22 ¢m B

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

Question 2
D
A 6 m
4 m
B C

15m

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

Question 3

118¢ 26°
16 cm
A

The diagram shows triangle ABC in which 4B =16 cm, ZABC =118° and LACB = 26°.
Find the length AC to 3 significant figures.

Question 4

153 cm
X

31.57

7.8 cm
Z

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



Question 5

C 17 cm

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

Find the size of the angle ACB

Question 6

67 cm

Find the angle ©

Question 7

2.1m

66°

34m

Find the area of the triangle

Question 8

X

22.5cm

Z Y
The diagram shows triangle XYZ in which XY =22.5 cm and ZXYZ=34°

Find the length of XZ



E7 Trigonometric equations
Supporting guidance - if needed

You can of course get one solution to an equation such as sin x =—0.5 from your calculator. But what about
others?

Example 1  Solve the equation sin x° =—0.5 for 0 < x < 360.
Solution The calculator gives sin™!(0.5) = —30.
This is usually called the principal value of the function sin".
To get a second solution you can either use a graph or a standard rule.
Method 1:  Use the graph of y =sin x

By drawing the line y = -0.5 on the same set of axes as the graph of the sine curve,
points of intersection can be identified in the range

0 <x<360.

x=-30° x=210° x=330°

(The red arrows each indicate 30° to one side or the other.)
Hence the required solutions are 210° or 330°.
Method 2: Use an algebraic rule.
To find the second solution you use sin (180 — x)° = sin x°
tan (180 + x)° = tan x°

cos (360 — x)° = cos x°.



Any further solutions are obtained by adding or subtracting 360 from the principal value or the
second solution.

In this example the principal solution is —30°.
Therefore, as this equation involves sine, the second solution is:
180 — (-30)° =210°
—30° is not in the required range, so add 360 to get:
360 + (—30) = 330°.
Hence the required solutions are 210° or 330°.

You should decide which method you prefer. The corresponding graphs for cos x and tan x are shown below.

Fany
1/
x

-180 90 9 180 0 360

Y =C0s X

y=tanx



To solve equations of the form y = sin (kx), you will expect to get 2k solutions in any interval of 360°. You can
think of compressing the graphs, or of using a wider initial range.

Example 2  Solve the equation sin 3x° = 0.5 for 0 <x < 360.
Solution Method 1: Use the graph.

The graph of y = sin 3x° is the same as the graph of y = sin x° but compressed by a factor of 3
(the period is 120°).

The calculator gives sin™!(0.5) = 30, so the principal solution is given by
3x=30=x=10.

The vertical lines on the graph below are at multiples of 60°. So you can see from the graph that
the other solutions are 50°, 130°, 170°, 250° and 290°.

y =sin 3x

Method 2:  The principal value of 3x is sin”'(0.5) = 30°.
Therefore 3x =30 or 180 — 30 = 150,
or 360 + 30 or 360 + 150
or 720 + 30 or 720 + 150
= 3x =30, 150, 390, 510, 750, 870
= x =10, 50, 130, 170, 250, 290.

Notice that with Method 2 you have to look at values of 3x in the range 0 to 1080 (= 3 x 360), which is
somewhat non-intuitive.



Question 1

Solve the following equations for 0 < x < 360. Give your answers to the nearest 0.1°.
(a) sinx°=0.9 (b) cosx°=0.6 (c) tan x° =2

(d) sinx°=-0.4 (e) cosx°=-0.5 (f) tan x° =-3

Question 2
Solve the following equations for —180 < x < 180. Give your answers to the nearest 0.1°.
(a) sinx°=0.9 (b) cosx°=0.6 (c) tan x° =2

(d) sinx°=-0.4 (e) cosx°=-0.5 (f) tan x° =-3

Question 3
Solve the following equations for 0 < x < 360. Give your answers to the nearest 0.1°.
(a) sin 2x° = 0.829 (b) cos 3x°=0.454 (c) tan 4x = 2.05

(d) sin£x°=0.8 (e) cos+x°=0.3 () tan1x°=0.7



E3 Exact Trigonometric values
Supporting guidance - if needed

Suppose that you are told that sin x° is exactly . Assuming that x is between 0° and 90°, you can find the

exact values of cos x° and tan x° by drawing a right-angled triangle in which the opposite side and the
hypotenuse are 2 and 3 respectively:

Now Pythagoras’s Theorem tells you that the third, adjacent, side is \/32 -2? =\/§ .

Hence using SOH, CAH, TOAH, cos x° = ? and tan x° = i

NG

This is preferable to using a calculator as the calculator does not always give exact values for this type of
calculation. (Calculators can in general not handle irrational numbers exactly, although many are programmed
to do so in simple cases.)

Question 1

Do not use a calculator in this exercise.

In this question fis in the range 0 < < 90.

. 12
(a) Given that sin@ =—, find the exact values of cos & and tan 6.
(b) Given that tan & :g, find the exact values of sin #and cos 6.

(c) Given that cosé = g find the exact values of sin #and tan 6.



Trigonometry answers
Triangle geometry

Question 1
B 7
fan (37) = ’3‘
= 9
J tan (37)
= . T4 3¢4...

Cp = J1i~ IA¥3F

= [o. 0565 7. .

©

o

b

o .0%..."

0,
(an X= o
¥ = tan” ,%“ZJS)
- 4l.g e B A
Question 2
— -#%:FF
/ - Jl@ o L
| o of B
_5 . j - {an (”r‘g )
|5 :
® * L {i%)
BHp = To0+ 7¢
= 2L

—



Question 3

AC _ 16
sinl 18 sin 26
AC = 16><-sm1_18

sin 26
=32.2cm

Question 4

X7Z2=78"+153%> -(2x7.8x153xcos31.5°

=91.422
XZ =9.56 cm (3sf)

Question 5

182 =13"+17"=(2x13x 17 xcos ZACB)
2 2 2
coS LACB = M
2x13%x17
=0.3032
ZACB = 72.4° (1dp)

Question 6

sino _ sin96.5
67 92
67 xsin96.5

92

sin ¢ =
sin o0 =0.7236
o =46.351

0 =180-96.5-«

6 =37.1° (1dp)



Question 7

arca

X2.1%X3.4X%s1in 66

5
2

3.26 m” (3sf)

Question 8
L x22.5xYZxsin 34 =100
200
22.5%sin 34

= 15.896

YZ =

XZ2=22.5"+15.806" — (2 X 22.5 X 15.896 X cos 34)
= 165.906
XZ =12.9 ¢cm (3sf)

Trigonometric equations

Question 1

(@) 64.2,1158 (b)  53.1,3069 (c) 63.4,243 .4

(d)  203.6,336.4 (e) 120, 240 (f) 108.4, 288.4
Question 2

(@) 64.2,1158 (b) 53.1,-53.1 (c) 63.4,-116.6

(d)  —23.6,-156.4 (e) 120, -120 (f) —71.5,108.4
Question 3

(@)  28,62,208, 242 (b) 21,99, 141, 219, 261, 339

(c) 16, 61, 106, 151, 196, 241, 286, 331 (d) 106.2, 253.7

(e) 145.1 () 105
Exact Trigonometric values
Question 1

S 12 6  _71_
(@ 13,75 (b) g5 .85 (©)



TASK 2

Year 12 Initial Test for Mathematics

Write out the solutions to each of the following
questions. Show full working, without the use of a

calculator.

Practice 1

B1 Indices

_2/3

(=)

1. | Evaluate 2.

Express in the form x*

Vx x Vx

x2

Solve
9x-2 = 27

Solve
16* = 417X

B2 Surds

1. | Simplify v72 2.

Expand and simplify
(2V7 — 5v3) (37 + 44/3)

Rationalise the

denominator
11

Rationalise the
denominator

8—3v5

2V5 2445

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.

(@) (i) x2+3x—28=0

(b) (i) x2—6x+9=0

(c) (i) 2x2—21x+ 27 =0

(a) (ii) Sketch y = x2 4+ 3x — 28

(b) (ii) Sketchy =x2 — 6x + 9

(c) (ii) 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.

(@) (i) x2+4x—7=0

(b) ()11 +8x—x2=0

(c)(i)3x2—12x+2=0

(i) Write y = x2 4+ 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) Sketchy =x2+ 4x—7

(iii) Sketchy =11 + 8x — x2

(iii) Sketch y =3x2 — 12x + 2

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

(a)
3

(b)

(c)
Y

Ny

ST

(=1, -4)




B4 Simultaneous Equations

1. | Solve 2. | Solve 3. | Solve
3x+3y=—4 y=x—26 3x2—x—y2=0
5x—2y=5 1 x+y=1
y —x—y=4 y
2
B5 Inequalities
Find the set of values for which...
1. 3(1-2t)<t—4 2. 2x2—9x+4<0 3. 2y +3<3y(y—2)
E1 Triangle Geometry (Calculator)
1. | Calculate the length AB 2. Calculate the angle 9
A
C
23cm A
6.2cm
5.7cm
J20
B C
17cm B
3. | Calculate the length AB and the obtuse angle 4. Calculate the area of the triangle ABC
B
B
<
A A
12.1cm
5.8m
11m 10.7cm
C
C




Re-arranging equations

1.

To find velocity, v, we use the formula
vi=u? + 2as
Rearrange to find s

Make x the subject of

4F = F +

y+x

E7 Trigonometric equations

Solve each equation for @ in the interval 0 < @ <360° giving your answers to | decimal place.

cos =04

2.

sin 2x° = 0.5

E3 Exact Trigonometric values

Find the exact values of cosz and tanz given that:

sinx = il and 0° <z < 90°

D
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83 Quadrabics

o (0) (1) ™ +3x -2%=0 Gi) y=x'+3x-28
(r3)(x-4)=0 m A

;’;‘.'1' ar Xt Y4 Al

- (=
-2%8 E1
Al
Al
() (i) x*-6249:0 @) e x -6+

(2c-3)"=0 n

Al 223 frtpeuhd)

(&) (i) 2x*.aix +a% =0 () y < 2 -2l + 2%
(2-3)2c -9) 2 Qm

Jd-«.
%= ¥a x=9 A
B
Al
11 Al
> 2
3 7
=

Bl Ehufn : \ocation relatedto oxes
Al Interceckions 3 - axls

Al inkersedsions y - GRS



2, (q) (i) x +4x -7:0

(14-'-'1'.)1-'-!-'?:!3 M

(ac+2)%- 1)

w»+d = iJ'.T"

11*1*mﬁ|

r
B! Shopt
Al Vertex
Al (niersed-ions X -axis
Al wnterseccions y -axis

(b) (i)

1+ 8o -2" 20

- (‘Jﬂl*ﬁxﬂn): O M
- [(?L"’l)i—”i-l'] 0 M

- (9c-%)" +a7 =0

(El:-ll)i'.ﬂ?
-4 = 1 33
x = 4 233 a

() (i) 32 -11x+a:0
3[11'*11-13] -Q M

3 [( :r.vliul-i +2 -.DH‘

(D y = xti4at-1

g = (c+a) -1 B

3-‘-.

@)

3 A
-2-4dN =2+40

=T

(-1,-w)
Gid) y= I +Bax-a
y = a3t - LJ‘--H)I 8l

Q“) J 4

(4,23

LI"%JT 44,3.1";'_" :z

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

~d
: 7-J27 o
1+.I".'.g:",l
(2,-10)



(b)

y= K (a+3XX-5) ™|

15:- k(35 S5 k=i

'Ij - ti#'ﬁj{ﬂ-‘sa

Al

H:Ii'li-lg Al

y= k (%-3) wmy

I8k (-3 o k-

Y= 1(:’2'3‘)1

Y= 2(oc? -px+9)

aal

Yy = I R T~ A O B T W

=
N2 k(o +1) - %

-l = k1) =%

H k=3 A

ir 5
y 3 (2xtl) -+

o, -1)

g = Blacte2x £1) - &

Y

E
!

datrex -

k1

Al



o+ Simulkaneous €9 uaions

L. 3% 1 3y=-% 6x + 6y: -8
Sx -2y=35 IS% - 6y= IS astel L
aioc P |
2 ='l13 Al 3(.‘,5)*35;_4
3y s -5
::-.‘;3}51_5!3 Al
y= x-6

AX oay M
2



g, 3x*.-x -3159 x+y=)

x P - | §
3t -x-(1-x) =0 M | Y

3xt. x -(l-2x4+x°)=D

3tt-x-1 +2x-2220

Axt 4 -1 =0 Al
(29¢-1)(oe 1) =0
x= ‘Iz X= -1 A
y=1- i F] u-_|--'.
=L J:‘jiﬁu_ xz-| J‘j'.'."l A\
()
65 Inequantes
t. 3(1-2t) ¢t-y 2 axT-aN+4¢0
3-6L 2t-y (29¢ - 1)Lac-4) O my
T £ T T CVs ==:'la x=4 Al y
k7,1 AL \I\X y 3¢
l" m,
S L

3. 15 + 3 <35(3-1]
'13 + 3 cab‘*a_g
O ¢ 35‘-?.5 -3
33"'—,%3'3 by O \ /
(3y+1)(y-3) >0 m 5 M|

CVs 3:*‘!3 &=3 Al =

:

HQ*WE or 513 Al



El 'Tr;:rns’te Geometry

. A s a?rb” - 2ab Cosl

et = ,‘11*:31 - JRH)L’IE) coS T‘f
43cC =
: i ct: S16.3S '
17 AR = aH-Ocm Al
é i1em C

2.
Lﬂe = 8mns3
6+2 S M

e - E-I‘u"’t'l (g.z 5“153.>
5-1

8 : &D-E' AL

AR
.5 8 +11*- 2(5 8)(1)osdl
Et-_ HE'&.? Mi

ABz 6:-Tm Al

050 25:%" PR SR
i 2(5 9)(6M

0 : cos (-0-546)
0-123
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Re-arranging equations

1.
. i 2 2
To find velocity, v, we use the formula —, U = 2{)13
v2=u? + 2as - v’ —u
Rearrange to find s 2a
2.
a
=
: Vit X
Make x the subject of —_— 3Fy+3Fx=a
3Fx =a— 3Fy
A4F = F + a—3FY
y+x ¥=73r

E7 Trigonometric equations

Solve each equation for @ in the interval (0 < 8 <360° giving your answers to 1 decimal place.

_ 2x =130, 180 — 30,
| 6=66.4,360-66.4 | 018030,
=30, 150, 390, 510

0 = 66*405 293.6° x =15, 75,195, 255

E3 Exact Trigonometric values

1.

x ~

V52 —42=3

Now Pythagoras’s Theorem tells you that the third, adjacent, side is 3

oo w

Hence using SOH, CAH, TOA, cosx® =

o

tan x




Year 12 Initial Test for Mathematics

Write out the solutions to each of the following questions.
Show full working, without the use of a calculator.

Practice 2 (No Calculator)

B1 Indices
1. | Evaluate 2. | Express in the form x* 3. | Solve 4. | Solve
3 —1/3 33x-2 — 2{@ 1 1-x _ 1 2x
(33) RXyF ® =G
xZ
B2 Surds
1. | Simplify /80 2. | Expand and simplify 3. | Rationalise the 4. | Rationalise the
(7 —=3v5) (3¢5 - 2) denominator denominator
7 3 +5V11
5v3 7 —V11
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.
(@) (i) x2—=13x+40=0 (b) (i) x2+5x=0 (c)(i)6x2+5x—4=0
(a) (ii) Sketch y = x2 — 13x + 40 (b) (ii) Sketch y = x2 + 5x (c) (ii) Sketchy = 6x2 4+ 5x — 4

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.

(@ (i)x2+2x—20=0 (b) (i) =114+ 8x—x2=0 (c)(i)3x2—18x+2=0

(i) Write y = x2 + 2x — 20 in the (ii) Write y = =11 4 8x — x2in the (i) Write y = 3x2 — 18x + 2 in the
formy=a(x+b)2+c formy=a(x+b)2+c formy=a(x+b)2+c

(iii) Sketch y = x2 4+ 2x — 20 (iii) Sketchy = —11 + 8x — x2 (iii) Sketch y = 3x2 — 18x + 2

3. Evaluate the equation of the following quadratics, giving your answer in the formy = ax2+ bx + ¢

(b) (c).
JI.! .;'_'.' r

2\
: .\:\_’/;/"" \\m_.// ]

(3,-20)




B4 Simultaneous Equations

1.

Solve 2. | Solve

3x—4y =16
2x+ 12y =7

3y =2x-8
4x+y =-5

Solve
3x2—xy+y2=36
x—2y=10

B5 Inequalities
Find the set of values for which...

1.

4(5 — 2y) = 3(7 — 2y) 2.

2x2—5x—-3>0

x2x+1)<x2+6

E1 Triangle Geometry (Calculator)

1. | Calculate the length AB 2. Calculate the angle 9
B C
5.9m
37e
5.3m
69° B
B C
11.6cm

3. | Calculate the length AB and the obtuse angle 9 4. Calculate the area of the triangle ABC

B
12.5m
A
10.6m
C




Re-arranging equations

1. 2.
Make x the subject of x + a = # Make a the subject of ;—Z = g

E7 Trigonometric equations

Solve each equation for 6 in the interval 0 < 8 <360° giving your answers to 1 decimal place.

1. tan @ = 1.6 2. cos 2x° = (.64

E3 Exact Trigonometric values

Find the exact values of cosz and tanz given that:

sinx = % and 0° <z < 90°



3.

B! Indices
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83 Quadcabics

e (0) (i) XL*=13x +40:=0 G) y- x? 13 x 440
(-8 )(x-5)=0 m o
2B =5 A we
Bise:
8
Al
Al
(h) {.1} 'x"'l'ﬁﬂ:,—_ﬂ (-!.) JT. 11*51'
w { $)=-0 M y
A0 = -5 Al
\ Bi
Al
= > a0 M
(¢) (i) 6xT +Sx-4% -0 Gi) y-
{E:It-i-t‘l"){l‘:lt..—l) = O Hi th
x=-%fy x:-'f= a|
Bi
Al
Al
> x

Bi E\w.?! ; lncul:iu.n related o axes
Al jnaterseckions X -oxis

Bl inberseckions y - arts
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8. Simuitandous 2qualions

e

i. 3::."'115 = 1k qi“’llﬁ:%ﬁ
el

aac +Ilut’+ asx +i2y = 7
1120 = 55

31*"?3:1'&

o5 Al IS - %4 = 16

-l = MY

i

= . 33;21'3 =) 1113515

l-r:u;hjﬂﬁ
YA +Yyz -5 |
E-".‘i tlb+ryz -5
73-.-1'l
H‘_'B - Fy+®
SN =3 -3)+%

x=='l2 A  ax=-'l2 31'3 Al

3 3™ -2y +yt =36
xX-24=10 H - laHﬂ
3{15+ln}1-{1t’+|n}3 ryr: 36 L
5(43‘*@_.,1;nn)-5:13+nn)4d‘-;aa
124" + 120y + 300 -73‘44:}‘3 +d‘:3i
1131 ' Hﬂj + 164 =0

31 +10y +24 =0 Al
(yrod(y+4) =0
3-.-& i ™ |
3= 2(-0) 410 2 z2(-4%)+10
A= -1 x: 1 E]

-1 ,y4~-6 A} w1 K Y:-b Al



BS In LS
1, 4(S-24) 2 3(7-2y4)

20- 8y ¥ 21-6y ™I

- | b,i.:l
- oy
55-7‘1 Al

2, 2x*-5%x-32 50
(2Zoc+1)(oe-3) >0

CVve ="'l =3 A\

3 xl22+1) ¢ x*+6

2acr e x ¢ H*H+G M)

xtix -6 20

(oc+ad(e-2) £ O ™

CVs 2¢=-3 a0z 2 §ay \

sl -'le or 23 Al

N

-3 ¢x<d A

M)

E



E\ Trin:ﬂ le Ceomekry

C J E= i
Sin 1% S 31°
¢y Mrehnte | | )
Sin 37

c = I3 .Scmm A

L @erm C

> 5
Cosh=pbrict.a?
2 bes
Cos® = 5-9%4 49 523t
2(5 AY(«2)
(|
Cos® - O S3AI4S
L = 51’~‘=I“ Al
.23
S;rla = 5.,.11‘-"!
132 16

Sm®: 13.2 50297
7 & oy

Sin@ = 0 8420
©: 57 4"
obtuse = ©- 123° Al
Mc‘ : a*+h’ - 2ablosC
¢z 132741 2(13-2)L1-6) co3 28 HI

c': 5%.8 » c=x T-4em Al



Re-arranging equations

1.
cx+a)=x+Db
i cx+ca—x=b
Make x the subject of x + a = == — cx —x=h—ca
g x(c—1)=b—ca
__b—m
#= c—1
2.

y(1—a)=x(1+a)
Make a the subject of L= — y—ay=x+xa
Lt Y y—Xx=xa-+ay

alx+y)=y—x
y —x

x+y

=

E7 Trigonometric equations

Solve each equation for 6 in the interval 0 < 8 <360° giving your answers to 1 decimal place.

B 2x = 30, 180 — 30,
9_ 66-45 360_66-4 360 + 30, 540 — 30

s 0 0 =30, 150, 390, 510
9 — 66-4 , 2936 x=15,75, 195,255

E3 Exact Trigonometric values

1.

x —

Now Pythagoras's Theorem tells you that the third, adjacent, side is 3 W32 —-12 = \/§

=

Hence using SOH, CAH, TOA, cOS x° = ? or

242
3

tanx® = —
4




