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Bradford
Summer Independent Learning:

A level Maths for Further Maths

Year 11 into Year 12

This is the SIL for both Maths and Further Maths (please do not do the regular Maths SIL).
twice as much as for your other subjects, as it is for two sets of

Welcome to A level mathsl

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 pages 2 and 3 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 1o your first lesson.



Section 1: Preparation Work
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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.

9@

Done
Topic oo R’Z?,.fg Comments/questions
v’

B1 Indices
B2 Surds
B3 Quadratics

B4 Simultaneous equations

B5 Inequadlities

Rearranging equations

E1 Triangle geometry

E7 Trig equations

E3 Exact trig values




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

ge

Topic

RAG
Rating

Comments/questions

B1 Indices

B2 Surds

B3 Quadratics

B4 Simultaneous equations

BS Inequalities

E1 Triangle geometry

Rearranging equations

E7 Trig equations

E3 Exact trig values

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

E7 Trig equations

E3 Exact trig values
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B1 Indices

Videos:

hitps://youtu.be/1IThXguU08S0
https://youtu.be/v5bn4HZIrmQs
hitps://youtu.be/W0h4rHj88ys

Question 1

Express in the form x*

a X b

1
Ix
e Vi’ f Jx x¥x g (Vx)’ h Jx® x (Vx):

1 -1 2 3 _3 ;
i pt+p° § {3y k yxy*xy*? | 4 + 12
~ | 1 2 — 3
b~ xb? y:xy? 4y x3x ¢ 2axa*
m 1 I P .
b? ) 6x* 8a
Question 2

Express each of the following in the form 3’, where y is a function of x.
a 9"' b 81.\"1 ¢ 274' d (i;)t e 9lv—l f (?lf)"'-*:
Question 3

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

> > » K| E -
a X tox p AC-6C c X -3 d LU -6
X 2r* Xt 3y
J 1 .
p+ pt Sw—2w! X+1 26" — 4t
9. == f — 8 —— h ——
p! qw? xv+x" t*=2at*t
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Exam style guestion

Solve the equation
Vs gt R


https://youtu.be/1lThXgU08S0
https://youtu.be/v5bn4HZrmQs
https://youtu.be/W0h4rHj88ys

Question 1

i =p%-(-%> — pT
m =b>*4" = pi
Question 2
a — (32)\‘ — 32\‘
d = (3—|),\' — 3—.\'
Question 3
a =xX+2
e = p% + p%

Exam style guestion
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B1 Indices — Answers

. R W cy 3
b =x" ¢ =X"Xx*t=x d =—=x"*
A
I 1 s L5 s 2 3 13
f =xXx*=x* g =(x*)y=x h =x’Xx‘=x*
3.3 1
j = k =yt T=ys I =3¢
14l . 24{=1)-3 0 | |42 —f = 2
n =ytiTi=yTe g =2V p =4 TP =1p8
Syx+ 1 _ 4r+4 3§ _ ad
b =37 "=3" ¢ =(3) =3¢
N2x—1 _ ~dx-2 B\x+2 _ -dx—
e =(3)"""'=3" f =37) K

b =2f-3¢ ¢ = x—3x e
3y
1 .4
=3y —2y
LB _ X (x+)) _ £x2uf-2)
. 2 8 x+1 h )
- x% — ZI%

25,\‘ = (52)x = 54.\”'*' 1

52x = 54x+ |

2x=4x + 1

P U
X 2
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B2 Surds
Video: hitps://youtu.be/jHelde32Ytl

Question 1

Simplify

a 18 +/50 b 48 - 27 c 248 +72

Question 2

Express in the form a+b3
a 32+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.

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

1 b - " 1 3

21 3 =1 J6 -2 2443

Exam style questions

(a)

(3J§-3>ch

A
v

/em

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



B2 Surds — Answers
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o 18(+/2 +1)
9

=22 +2

Question 1
a =3v2+5/2=8/2 b =4/3-33=13 ¢ =4J2+62=1042
Question 2
a =3+2.3 b =4-+3-2+243 ¢ =2++3+243 +3
=2+3 =5+33
Question 3
N O 3 5 i 2 4
s = pE e b =555~ ¢ EE
_ 14 7 _
el
Question 4
1 J— I 221
a 1
"2+l 21 2-1 = V2-
4 J—+1 43 +1)
b = 2(\/3 +1
" E AT o - A3+
| J_+2 J—+2
+2) or +4/6 +1
¢ -2 Jerz 6- (I L V6
32— 3 32-3)
d = 3(2-+/3
T2+3 2-\3  4-3 (2-3)
Exam style guestions
(@)
L . o N2+3 _ 63Y2+3)
3.J2-3 3/2-3 3f+3 18-9
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(b)

7 7

3+5Vn 5Vn-3
7(5v/n-3) 7(3+5vn)

(3+ 5«/;)(5\/; — 3) (3+ 5\/5)(5\/5 _3)

~ 35vn-21-(21+35n)
- (3+ 5&)(5\/5—3)

B 42
25n—9

(c)

Ix= \/§X+2\/§

x3-+/5) =25

X = & _ 245 < 3++/5 _ 24/5(3+/5)
3-46  3-5  3+45 9-5

N




Videos:

https://youtu.be/Pziws80ojnlk

https://youtu.be/sn joGVjl5sw

https://youtu.be/kk7p6hin7hQ

https://youtu.be/tolgbX NXHo

B3 Quadratics
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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
(9) 16 — 9x2 (h) x*+4x? +3 (i) x> — 4x3 + 4x
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=2x%?-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)

x2—4x+3

(o)

x% +8x+30

(c)

x> —5x+4

(d)

x> +3x+3

(e)

4x% +8x +3

()

8 4 2x — x?



https://youtu.be/Pziws8ojnlk
https://youtu.be/sn_joGVj15w
https://youtu.be/kk7p6hjn7hQ
https://youtu.be/toIqbX_NXHo
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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%2—-5x+4

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

Exam style questions

(i)
a Express ¥ — 442 x+ 5 inthe form a(x+ b)* + .

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

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

—b++b? —4ac

2a

X =
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B3 Quadratics — Answers
Question 1
@ | =Dx=2) ] 0 | (x+3)x+2) | € | (x+3)(x—3)
@ (x=5) | € @x=Dx=D|n | (5x=2)x-3)
x(x* —4x% + 4)
(9) (4+3x)(4 —3x) (h) (x2 + 3)(x2 +1) (i)
x(x? —2)?
Question 2
(Q) ¥ =3x=2 : 0 (b) L+5+6=0 (c) ¥=9=0
.[,j‘.—lli(,:\.g—-] =0 (x + 3)(.\. +2)=0 (x + 3)(.\' — 3) =0
' x=-3or-2 x=-3or3
2/ VoA
(0.2 (0. 6)
i R (-3, m\ /(3. 0)
(9] ||l.n;| (2,0 O '\
3.0) =20 0 %
(-3.0) (2.0 0 x (0, —0)

(d) [ +*-10r+25=0 2%’ —3x+1=0 ] 5 =17x+6=0
(x—=5)=0 2x-Dx-1)=0 (5x=-2)(x-3)=0
x=95 1 )

x=5orl x==o0r3
A )
(0. 25}
.“
VoA

0 (5,0) X

(0, 1)

ol .0y x
(5.0)

0
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Question 3

@] y=@=-27-4+3 b)) y=(x+4y-16+30 [©)| p=(x—32y-2+4
y=(=-2y-1 v=(x+4y°+14 v=(x—3y-"

(d) y=@+3y-2+3 )| y=4x*+2¢]+3 ] y=—x"- 2] +8
© o s o 2 y=-[(x-1)y-1]+8
y=(x —:-) = ! 4[(\‘*‘1? 11+3 ‘\'=—(_\'—])2|(

y=4(x+1)"—1

Question 4

(a) _1.=(_\--3);—4+3 (b) ",:(".+4):_ 16+30 |(c) yelle— P2

y=lx-2 );1 y=(x+4)y+14 e B 19
L minimum (=4, 14) yEge=g)i=iy
minimum (3, —3)
."
s (0.4) /
X
o =~
(Fi=7)

(d) . I I 2 (e) = e e (f) )
p=(x+3) =2 +3 y=4[x" +2x] +3 y==[x’-2x] +8
y=x+3)y+32 =4[(x+ 1) =1]+3 ,\——[(x—l)—l]+8
minimum (—= . ) X - y=—x=1)+9

2° 4 y=4(x+1) -1 maximum (1, 9)
minimum (=1, —1)
= v
81
<1, 21) E




Exam style questions

VA (k= 242)7-8+5

= (x— 2\/5)2—3
b x= 22

(il

@newcollege

Bradford

¥ +2kx—3=0
(x+K*—K-3=0
(x+hH*=K+3

x+ k=2t\k*+3
x=—k+ VK’ +3

g Lo B =
a a
2
2a 4a a
b 2 b? c b? —4ac
(g 2P 2 B
2a 432
b% —4ac \/bz —4ac
X4 — = + Y7 &
2a 44° 2a
s o b +\lb2—4ac _ —bi\/b2—4ac
2a 2a 2a



B4 Simultaneous equations
Video: https://youtu.be/4SRtwS5unwE

Solve these pairs of simultaneous equations:
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(@) y=2x+6 (o) 3x+3y+4=0 € xz—y-l—?) =0
y=3-—4x Sx—2y-5=0 x—p+5=0
d 9 ) p) f
) 2x"—y—=8x=0 e —dy—yr=1 . xy=06
P+ 3=10 x=2y=0
- X—=y=35
(9) 3 (h) (i)
— X
~ —-2y+4=0 y=2 3 1=9g¥
X
x _ x—2 _ al+y
4x+y—T=0 4% +y =172 8 =4



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

@1 o+ 6=3-4x )| 6x 6y 8=0 ©1 x+2=x-4
B : ]5.\-—6}’—-15~0 .\'_“.\'_6=0
N =i adding
o sl o 2Ix=7=0 (x+2)(x—-3)=0
\ 2 ’ ’1: = “‘ — 1_‘: .\P - _2 Or 3
B 1 st s (=2,0)and (3, 5)
(d) | Susbtitution is also fine x =2y (f) y=x-35
adding ©) | sub sub
2.\-— - 7.\- =+ 3 e 0 (2‘-): o 4\~ p— \-2 — O
(2x—1)}x=3)=0 W =4y=0 x(x—=5)=6
x=21or3 A3 = ;
S ; _ J (j-‘ 4)J ¢ X =5x-6=0
xXi= 5 WV = __:' V= 0 or EY (x + l)(\ _ ()) =)
or X = 3.}. — __6 X = (1. _1' = ().1 xX= _I or 6
r X =y =
s Tl T x==l,y=-6
or x=6,y=1
(@) | y=7-4x (h) (i)

sub,

- =2(T-4x) +4=0

- W

372x(7—4x) +4x=0
8¥ -10x+3=0
(4x-3)2x-1)=0

x=4ord

2 4
x=1,y=5
or x=3,y=4

425 =72
()% +2%-72=0
(2 +9)(2*—8) =0

2¥#-92*=8

3= 39)* sox—1=4y
()" =)' . 3x-6=2+2y
6x—16=4y
= bx—-16=x-1
x=3
x=3,y=1%
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B5 Inequalities

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

Solve the following inequalities:

“ 12 -3x <10 () 2(3 +x) 2 4(6 — x)

i X —d4x+3<0 ) Ox — 2> < 10

Exam style guestions

(a)

12 ¢cm

-
cm

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 1287w cm’,
a showthat »+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 5pence percm 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.

9@


https://youtu.be/wDut-In_7Wg
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(o)

9@

(a) 2 < 3x 6+ 2x =24 —4x
o 3 6x > 18
XZ3
“ (x= D)(x=3)<0 U 2P - +1020

A

2x=5)(x-2)=20

IA
I\)

T B o S

N /. \_/

x> 2

5

-

12 |un

Exam style guestions

(a)

a S.A=2mw’+2mrh =2’ + 24nr
SAA<128m .. 2m” +24mr < 128n
¥+ 12r< 64
¥+ 12r—64<0

b (r+16)(r—4)<0
NEA

—-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.
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(b)

244

® U= 22 4+o(cuy)
P=(@+8) ay

® A: x(:);:,_q_)

A =(@la) o

st =S4 8)+ 2@ )

ENEND)
= Wx+4Y0 +2 + 8

= Q3 +28x 4+ 4D % s

TS a4y +io < lood
= A4 280 —960 < ©
= 2”4+ WX - 480 <O
= (- )(a+30) < ©

16
cv= < 5 Ny

o




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 = 5;—"

Question 4

Make y the subject of y(v3 + V2 )= x
and write it in the form y = x(va + Vb )

Question 5

Make v the subject of

v2 —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

Question 8

ﬁnewcolle
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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@
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Prove it guestions

Using your rearranging skills can you prove each of the following

b
Show that 1L = -

nn-1) . n(n+1)

— +—— s asquare number 1 —&

2x+3 3x —2
4 3 6 12




Rearranging equations — Answers

Question 1
d
xa—xe=d a—e =—
xa=d+xe or q X
a = 9%
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+0b
cx+ca—x=5b
cx —x=b—ca
x(c—1)=b—ca

_b—ca
= c—1
Question 4
e
YT B2
= xx/§—\/§
Y= B B2
_xV3 —xV2
A=

y =x(V3-v2)

ﬂnewcolle
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Question 5

v2 —ta = Cx
v2 = Cx + ta

v= +VCx + ta

Question 6

2—6 5

=

x(6y —5) =2
i

Question 7

,  my-+ma
4 i
g%y =my +ma
g’y —my =ma

y(g? —m) =ma
ma
y T

g?—m

Question 8

Surface area of cylinder = 2nr? + 2nrh
30x = (2 X 32)+(2 X 3 X7m X h)
30x = 18w + 671h
6mh = 30x — 187
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Prove it solutions

If a= b
" b+c
a b
Show that —— = —
a-1 C
a b : ;
- Make a into a fraction
1 b+c

a(b+c¢)=b Usmg what we know about the product of
the diagonals of equivalent fractions

ab+ac=Db  Expand brackets

ac=b—ab Make ac the subject

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

b= Make b the subject

1l=a
1_) = . Divide both sides by ¢, expression as
¢ 1-—a required

nn-1)  nn+1)

"R is a square number
n“—n n*+n
>t Expand brackets
n’-ntn’tn Write as one fraction
2
&
2% Simplify numerator

n2 Cancel out factor of 2 so left with n? which is a
square number as required



2x+3 3x —2

4 3

1 19-6x
= 42

243 3x—=2 .1
— +_

4 3 6
%3 X4 | \X‘Z
32x+3) 4(Bx -2) 2

12~ 1z T1z

6x+9 12% —8 2

12 12 K 12

6x+9 —(12x—-8)+2
12

6x+9 —12x+8+2
12
19 — 6x
12

Concentrate on Left hand side

Make a common denominator

Expand brackets

Collect terms over single denominator

Simplify

Left hand side is = to right hand side
as required

ﬁnewcolle
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E1 Triangle geometry

Video: hitps://youtu.be/uVI§TAbOVBg

Question 1
B
9cm
4237 11 C
D
- 22 ¢m »
Work out the size of ungle BCD.
Give your answer to | decimal place.
Question 2
g T2
p el 6m
4m
B C

15m
Work out the size of angle BAD.
Give vour answer to | decimal place.

Question 3

B

16 ¢cm

A

The diagram shows triangle 4BC in which 4B8= 16 cm. ZABC=118°

Find the length AC to 3 significant figures.

Question 4

15.3 cm

/\r

7.8 cm

Bradford

and ZACB = 26°.

9@

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
A
18 cm
13 cm
B
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 é

67 cm

Find the angle ©

Question 7

2.1m

66°

34m

Find the area of the triangle

Question 8

A

22.5cm

Z
The diagram shows triangle X'YZ in which XV =225 cm and ZXYZ = 34°,

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

7
fouq[B?) = 7

- q
‘j tan (37)

= 1/.7%3...

Cp = 22- I1.9¢3F

= /O CS5€5 7. .

(o) a
h_ [
/e‘@
e
Y = £ai’l"[/2ﬁo—>')
= 418 Jedp b L 8.
Question 2
= leim g R
/ = {an” (£
<G - 4 = taa (;/5)
15 E
/?,,tqp o 70 e Zk
. 97¢"
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Question 3
AC .. 16
sin] 18 sin26

AC = l()x'sinl 18
sin 26

=32.2cm

Question 4

XZZ - 7.82 = 15.32 —(2x7.8%x15.3 X cos 31.5°)

=91.422
XZ =9.56 cm (3sf)

Question 5

182 =13"+17"=(2x13x 17 X cos ZACB)
cos ZACR = 13- +17" =18
2x13x17
=0.3032
ZACB =72.4° (1dp)

Question 6

simno _ sin96.5

67 92

. 67 %xsin96.5
smo = ———

92

sin @ =0.7236
o =46.351

6 =180-965-¢

6 =37.1° (1dp)
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Question 7
area

-;—x2.l X 3.4 X sin 66

=3.26 m" (3sf)

Question 8

% x22.5x YZxsin 34=100
y7 = 200

22.5%sin34

= 15.896

= 165.906

XZ" =225+ 15.896" — (2 x 22.5 x 15.896 x cos 34)
AZ=12.9cm (3sh)
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E7 Trigonometric equations

Notes and examples (if needed) — questions at the end of this section

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°.
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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.

-180 0 N 180 0 380

y = COS X

/eo -90 " 90 0 270 0

y =tan x
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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.
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Questions
Question 1

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

(d)  sinx°=-0.4 (e) cos x° =-0.5(f) tfan x° = —

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

(d) sinx°=-0.4 (e) cos x° =-0.5(f) fan x° = —

Question 3
Solve the following equations for O < x < 360. Give your answers to the nearest 0.1°.
(@)  sin2x°=0.829 (b)  cos 3x° =0.454 (c) tan4x=2.05

(d) sinx°=0.8 (e) cosix°=0.3 (f) tan<x°=0.7
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E7 Trigonometric equations — Answers
Question 1

() 64.2,115.8 (b) 53.1,306.9 (c) 63.4,243.4

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

() 64.2,115.8 (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
(a) 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 (f) 105
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E3 Exact trigonometric values

Notes and examples (if needed) — questions at the end of this section

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% = \/g .

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

5
3 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.)

Questions
Do not use a calculator in this exercise.

In this question @is in the range 0 < §< 90.

. 12
(a) Given that Slné’zﬁ, find the exact values of cos #and tan 6.
6 .
(b) Given that tan 8 = 7 find the exact values of sin §and cos 6.

(c)  Given that cosezg, find the exact values of sin @ and tan 6.
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E3 Exact trigonometric values - Answers

6 7
(o) NN

ge
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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
8 —2/, 9x-2 = 27 16X = 41—x
— 3
(125) YEMNE
xZ
B2 Surds
1. | Simplify 72 2. | Expand and simplify 3. | Rationalise the 4, | Rationalise the
(2V7 = 5V3) (3V7 + 4V3) denominator denominator
11 8 —3V5
25 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.

(a) (i) x>+ 3x—-28=0

(b) (i) x2-6éx+9=0

(c) (i) 2x2-21x+27 =0

(Q) (ii) Sketch y = x2 + 3x - 28

(b) (i) Sketch 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?2 + bx +

(a) (o) (c)
r |
\ / » x \ / y X
-3 s / 4
o ~—t
(=1,-9)
B4 Simultaneous Equations
1. | Solve 2. | Solve 3. | Solve
3x+3y=-4 y1=x—6 3x2-x-y?=0
5x—2y=5 Ex_}’= x+y=]




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<3y(y - 2)
E1 Triangle Geomeitry (Calculator)
1. |Calculate the length AB 2. |Calculate the angle 9

A

23cm

6.2cm

5.7¢m

B C
17cm B
3. [Calculate the length AB and the obtuse 4. |Calculate the area of the triangle ABC
angle 9
B
B
A
A 12.1em
S5.8m 10.7cm
11m
C
C
Rearranging equations
1. | To find velocity, v, we use the formula | 2- Make x the subject of
vi=u?+ 2as . a
Rearrange to find s itk

E7 Trigonometric equations

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

1. cos 0 =04

2,

sin 2x° =0.5

E3 Exact tfrigonometric values

Find the exact values of cosz and tanz given that:

sinx = if and 0° <z < 90°
]
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Practice 1
A

s
8l Indic I
1. (_3_.) 2, ¥ x 3/x
125 2
s
- |as 3 '
(—8'> - x";x"" M
he LI
T x*
2 (S,)
2z S
— UC/‘ Al
= as A xz
i “Ye
2 X A
A®-2 oL 1=
3 9 :at tr 6 - 4
.2 3
(3‘)’. '-3 M | ‘)x § =X
3z;;-u 33 (\-\ AL M
2¢ I X
2x-4%:3 ™M Y - 4 M
2 2 1 1 = |- X M
x: /3 Al Ix-l o ax:'/3 A
82 Surds
. Y12 2. (2J7-s{TF) (3 {F++3)
- /36;2‘ w2 +8J2l -15J27 - 60 mi Al
- 642 Al - 1427 -8 Al
3, AN ‘@-M‘ % . ?-3Js (2-75) m
aJs 5 2+45  (2-13)
- InJs Al - lb-ﬁf?-kf?i\s Al
(N e) “ - 5 A
S T U N T e Y
-1
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83 Quadrebics

e (0) (i) x*+3x -2%:0 Gi) y-=x"+3x-28
(xv?)(x'“)'-oﬂl

X>=F or XY A

> 2K
S T
Al
Al
(b) (i) =x%*-6oe19=0 Gi) d-.z"aouﬂ

(2c-3)"=0 n
Al ¢33 (repeated)

(&) (i) 2x*. 2ix +2%F =0 i) y = 2x" -2l + 2%
(2:-3)(3:-‘!)-;0:11

4N
x: ¥a x=-9 A\ J
B
Al
7 Al

> %

E : |

2

&l s\mfn ; \ocatlo}\ relatedto oxes

Al nterceckions i -axls

Al  intersedsions y - GRLs
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2, (@) (i) x" +4x -7:0 ) y: xtauot-1
(x+?-%-3=0 y, 9 = (x+a) -1l @)

(x+a) 2: 1}

Q-“) Y a

x+2 = 2JW

X :=-2%J0 af

P X
QEW -2 .M -2+dW
. @1 Shope 5
Al Vertex
Al (nLersed-ions X -axis
R inkerseccions y-axis (-2,-w)
(b) (i) 111 8ac-o" 20 Gi) y=: | + 8oc -t
2
-(3(,"-%:(-!\)-.0 ™ | 3: aw-(:x-%) 8
* [(oc -Q)‘—!S-l\] 20 m Gi)
"
Z (Q("f)t *a1 e J (“'1?)
1
x-4) . at
(:: 4-3J% w+3J3 -1
x-4% = % 33
X 4% 23/3a
() (i) 3ot -11x+2:0 Gi) d=311-\2‘1+3
2
[ -4x+2]=0 m y = 3lx-2 -0
v
3 a-2\-4+2 [0
[( ) 3 Mi Ad
3{ (x-a)‘-._o'l-,o
3 2 =
.
3(at-2) -10:0 2-J3 >
2+J°
(x-2)* - 10 s
3
o T (2,-10)
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+y y= % (2+3BXX-5) M|
-lS‘- h(5>(-s) Q h-\
Al
G| y= (o3-S
-3 s
-\s u:x‘_a“-‘s o
(o) J;K(x_s)t M1
\ |

18:k (-3 & k=2 a|
2
- 2(x-3)
8 ]
Y= alax? -ex+q)
3

= 2x i _\2ax+tB Al

2
J= k(o +1) - % p

\ 34;/ - | -_k(l)"' % (o,.|)

D> k=3 Al
)i
\/l

2
yx 3(xtl) -v

Y = 3 (i 2x +1) -4

\d < 311&-61-\ =i

51
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&Y §lm9&'meoub 3q unpohs

b, 3 4 3y=-4 6x + by:-8
Sl & -2\5;5 |SJ—‘68‘.IS aglel mi\

aioae o |
5 ='13 Al 3(-/5)*33 T -4
33 t -5

x="1s,y:""/3 Al
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1
3, 3x*.x -y O x+yz)

& = -2t
3%1-1'(\-)&) =0 M| 3

2
A" - 2 -(1-2x+x)=0

3xt-x-1+42x-2xz0

Axt ik -\ =0 Al
(29¢-1)(x +1) =0
x= 'lz == 1A
y=i- ‘2 Yz l--)
= dP J:‘[,_A\ xXz-\ )311 A\
h
65 Inequanties
t. 3(1-2t) st-4 2. AxT-aN+%4£0
3-6L ¢t-y (29¢ - 1) (x-4) 0 mi
70 CVs m:'la x:=%Al _ay
7,1 Al \I\/ i
y m|
3t & XSY A

3. 23 + 3 (35(3-2)
23 +3 < 33’-63

O < 83‘-%3 -3 g
33"-83-3 > O \ /
(3y+1)(y-3) >0 m o M

CVs 3:"/3 &=3 Al ‘5\\/3
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El Tr;onsle Geometry

s A c*: a*+b - 2aboCost
2 _ |7t a3’ - a3)(23) cos 17
c d3cm c_‘: Lo L i
17 A = aA4-Ocm Al
& lem C
2. C
(/
sm8@ - 8mnd3
g 62 S "
b 2emn
Sl @z smn (s 28m83>
6 °
8: 60-3 X
3.
i AB
& c?.5 8¢t 2(5-8)(1)cosdl
A c- 45-27 M
ABz 6:Tm Al
I\ Lo
Bm
Q 1
Q cos® 258 +6:1 -1\
e 25 8)(6-

© < cos (- 0-546)

Al 5
£-123



ﬂnewcollege

Bradford
e o
SnBb _ SinT2
103 12-\
mi
=SIn (lO‘%S-n‘lz
la-1em 12
O = 51
SRR C
C A= za.bSm -

LR A Singt’
3

< S.O-BCM.L Al

(3)
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Rearranging equations

1.
To find velocity, v, we use the formula vi—u?= 2as
vi=u? + 2as V=
Rearrange to find s " 2a
2.
a
3F=
; y+x
Make x the subject of — 3Fy+3Fx=a
a 3Fx =a - 3Fy
4F = F + . a—3FY
yTx S

E7 Trigonometric equations
Solve each equation for 6 in the interval 0 < 6 <360° giving your answers to 1 decimal place.

2x = 30, 180 - 30,

0= 66-4, 360—-66.4 360 + 30, 540 — 30

2,
=30, 150, 390, 510

| 0= 66-409 293.6° x=15,75, 195, 255

E3 Exact trigonometric values
1.

x —

J52—42=3

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

oW

Hence using SOH, CAH, TOA, cosx® =

tanx® = —
3
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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
3 _1/3 33x-2 — V@' 1 1-x 1 2x
(33) i G =6
x2
B2 Surds
1. | simplify V80 2. | Expand and simplify 3. | Rationalise the 4. | Rationalise the
(7 —3V5) (3V5 — 2) denominator denominator
. 3+5V11
5v3 7 =11

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) (i) Skefch 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

(@) (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 — x2in the
formy=a(x+ b)2+c

(i) Write y = 3x2 - 18x + 2in 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
(a) (o) (c)
Y +y J 1%
\ / ’x\ / \ /
s X
-~ X a X ]
- ‘\}/‘ \-/6 v )\-/
(3,-20)
B4 Simultaneous Equations
1. | Solve 2. | Solve 3. | Solve
3x—4y =16 3y =2x -8 3x?2 - xy +y?2=236
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) 2 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

Calculate the area of the triangle ABC

angle 9
B
12.5m
A
10.6m
C
earranging equations
1. x+b 1—-a X
Make x the subject of x + a = —= Make a the subject of g

E7 Trigonometric equations

Solve each equation for 6 in the interval 0 < 8 <360° giving your answers to | 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°
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Practice Test 2 - Answers

Pracice Test 2.

B! Indices
! -'ls 27\"% = =
- (3?.) -.(... 2 a, Jox x tfx
g 8 e xl
‘2 ‘s
; X orxx T M)
- (&) i3 x=
81 o A .|$/,‘
' Al T X =k Al
. & %2
3

2 s
3 -2 ‘s
3 (@) w o) S B 7 e Y
38&'1 I 3‘/3 z.ux 1 2-6’(
3:&'7-~% M) -lex 2 60 My
T 2 |
3x = B ma. 8 a
3 ) x:-'z2 Al
|
B2 Surds
t. Je0 2. (7-3/8) (a7 -2)
~f16x S caE -1 4S5+ 6V A
“'}J? Al ¥ 111?-Sq A
3. 31 . @ w, 3+5 /M (RedT
ST J5' M) 3 . Jir (3410 ™M |
Ky : Al 48/ 4185/ +SS A
s A 49 - 1) Al
: 16 +38J00
X )

- 24+4JY Al
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83 Quacirakics

e () (i) X*=-13x +40:0 Gi) oy x"-13x40
(-8)(X-5)=0 ™ &
A28 (X=9 Al o
& 8 23
8
Al
Al
(b) (i) x"+5x=0 Qi) d—_x‘*-sac
x(x+S)=0 M| v
-0 x= -9 Al
B
\ Al
= > M

(&) (i) éx™+6x-% -0 (i) y:
(Boc+4)2ax-1) . O Lk

x=--%/y x:'f= a\

Bl sho.Pc . \ocat(o}\ relatedto axes

Al jnterseckions % - ol

Bl ntersecions y - aals
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2. (a) (i) x+#23%-20-0 D y - x* +aac -20
(acet)?-1-20:0 ™y y ~(eel)*-21 e
1
$1) = 20
xfl > tm
x- -ltJal Al
-1-J27 AT
Bl Shope
Al Veriex
Al nLersections X -axis
Al INERr SALLIONS Y -ox S ('l,'lo
(b) (i)-11 48 -2~ =20 Gi ) y: ~H ¢ BoC -%?
- (x*-gx+lt) = O wmy ¥y=* S - (‘.)t'.-ht)‘t Y
- [(u-q)‘-l‘: Hl] Om
Qll)d A
§- (ac-4) =0 (4,9
(x"")“ = S —
$-/5 w K -3
x -4 -.*J-E
-1
x:'-t*-f? Al
() (i) 3. 1gx+2 =0 Gi) SR 3’ - 1%x +2
*_ [ Z 7'0 < - ':..-2 &
3[3( 2 4 'i] ™M | y 3(2-3) S I
T
o’ - - 2 1,0
3[( 3) ‘Hr__a] e A9

3‘(303)‘—;_3] 0

3(-3)*-25 - O

-~ 945J3 Al @
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3. (@ y= Qo+ loe-2)
y M\
\ I/ -4z k (1)(-2)
k= | Al
-1 - 2 1)
3:(3cr1)(x-2-)
y: 2% + S -\t A\

y= k(2e-1) (2e-G) ™

z\ / ar = K (-\)(-6)
,,x
\/6 o Riznighlis T Al
o X

Y= T {ac-1) (2e-6)

"z 2
c)
¢ J1 2
y:k(x-.?») -20 M)
/ -2 = k('a)z - 20
fo " o
) ’ 182 - kC9)
k-2 A
(3, - 20) ’

3 2k [ | (%'3)1 -20
y =2 (2¢*-6x+2) -20

y: 2. 12-2 A\

5]




8. Simuikandous 2quations
. 32¢-44 =16
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Qo - \2,5 = 48

M)
X *"15'5? ax 2y = 7
1 = 55
3¢ -4y 216
x:=S Al IS - %Y= 16
-l = %Y
9
=:=5,4y:="l¢ A
2. 33;23(-3 42113\3*8
H-Dt:.b:j*‘ﬁ
YX+Yyz-$ ™|
Ganﬁwsz-s
73'.’1\
- -3 Qw34+ 9
J ax ;333)*-’6
xXz=-'f2 A

3,3:)("-3:5 +3‘=35

x-24=10 H - 26“0
3(23“0)"-(28”0)5 +ry*= 36
!(43‘4%03{too)-:j(zsuo)..d"-;,sc
124" + 1204 +300 ":31"0\‘5%"'3‘
ll&" ‘ HO& + 264 =0
3‘ +10y +2% =0

(yeod(y r4) = 0
3:-6 3:-“
3= 2(-6) 410 2 z2(%)+10
X=-2

Al

X:'L

9c-1,5~.-g Al =2 Yty Al

xz-Yl2 y= -3 Al

™)

ge



BS In A28

t, 4(S5-2y) > 3(F-24)

20- 8y > 21-6y ™I
-1 3, 2y
-la¥ g
35-'/:. A

R, 2x*-5%x-3 %0
(Zoc+1)(oc-3) >0

CVs ="'l =3 A\

3. al22:+l) ¢ x*+6
29¢*+x ¢ A*+6 My
xtix -6 £ 0

(2c+2)(%-2) £ O wy

CVs 2¢=-3 20z 2 4§\ \
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43

L /w...

i 3;_\ W

ae-‘la or 923 Al

NG

-3 ¢x<d A

gl

9@
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&\ Triangle Ceomekry

< )
Sin 1%° S 31°
ez W-6Sin1y M)
Sin 37°
c = 18.5Scm A)
c
2. S-9m
CosA=brict.a*
A 2 b
S$3m Cos® = 592349 5.3
% e 2¢S A)(«*)
™)
A Cos® - O SAI4S
©: 519° A
3,
e
SmB = s..-.zq
132 16
Sn®: 13.2 5n29°
7T-6 ™)
Sin® = 08420
©-. 57 4?
obtuse = ©- 123° A
b&c‘ : a*+b’ -2ablosC
¢*: 13274716 - 2(13.2)(1-6) cos28 M)
cl

- 54.8 H c= T-%em

Al

9@
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Rearranging equations

1.
clx+a)=x+b
b cx+ca —x=b
Make x the subject of x + a = =— w— cx —x=b—ca
: x(c=1)=b—-ca
0 —Cca
x=——
2.
y(1-a)=x(1+a)
Make a the subject of ==X — y—ay=x+xa
. y—x=xa+ay

alx+y)=y—x
y X

Qa=—
e

E7 Trigonometric equations

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

0=66.4,360—-66.4 S oy
6 = 66.40, 203 6° ' =30, 150, 390, 510

x=13; 75,195, 255

E3 Exact trigonometric values

1.

x ~

Now Pythagoras’s Theorem tells you that the third, adjacent, side is 3 N 3212 = \r"g

©]

Hence using SOH, CAH, TOA, oS x° = ”? or 22

tanx® = —




