1 YSGOL
Transition Booklet MAESTEG

Welcome to the AS and A Level Mathematics course! You are clearly brave and extremely talented. |
think this is the hardest A-Level of them all, but | would, wouldn’t 1? Anyway, | have put together this
booklet to give you a head start. Like anything in life, the more you put in, the more you get out.

The more questions you practice and the more skills you perfect, in this time you have prior to the
course, the easier you will find it. We all want to be successful — right? So prepare. Anyway enough
of the pep talk. Turn the page and get started!

Oh, and remember, show working out where necessary.

something, its
ok. You research
first and then
seek help from a
teacher! Like
University!
Bazinga!

-'i'l'I-E GREAT JOYS

a ”

MY LIFE. undoubtedly smart. However, | am even smarter for allowing
them to do it and leveraging their expertise! We are both
winners, but one of us has our feet up!

Many thanks to whoever, | got this work from. They are




Expanding brackets
and simplifying expressions

& LEVEL LINKS
Scharme of work: 1a. Algebraic expredsions — asic algebraic manipulation, indices and surds

Key points

= When you expand one sat of brackets you muast maltiply sverything inside the bracket by
what is out:ide
= When you expasd two limear expresaions, each with two terms of the form ax + b, where
az{and »=0, you create four terms. Twio of these can usually be simplifisd by collecting
like terms.

Examples

Example 1

Example 2

Example 3

Example 4

Expand 4(3x - 2)

HIx=2=12c-10

Mhiltiply everything insids the bracket
by the 4 outside the brackat

Expand and simplify 3(x+ 5) = 4(2x + 3)

Hr+i)=4Ix+1) * 1 Expand each s2t of brackets
=3+ 15-0r=12 separately by multiphying (x = 2) by
Jand (Jx+3) by =4
=1=5z 1 Simplify by collecting like tenms:
Jx=fx==irandli-1i=3
Expand and simsplify (x + N(x+ 1)
e+ 1ifx + 1) 1 Expand tha brackets by muliplyisg
.m“"x-:]*!.::-.yl:' {x*l]l‘rﬁr#lﬂﬂ.[x*l]h}':'l
=xiely+ir+ 6
= e By 1 Smsplify by collecting like temms:

Ixdr=ix

Expand and simplify (x = 5)(2x + 1)

(x=52x=13
= xi2e + 1) = S(Ix+ 3

1 Expand the brackets by multiplyisg
Ig+ 3% by x mnd (2x + 3) by =5

=k +3r- - 15
=x'—x-13 T Simplify by collecting e terms:
Ir— 1 =-Tx
Practice
1  Expand and simplify. ‘Watch out!

a Tx+ -8
€ B{3r+1)=5(6:-10)

BZp-2)-3dp+5)
=3 =3x=5)

4 Expand and simplify.
2 30E-8)-4p7-5) 2afx + 5)+ xfx = 7)
¢ dplp-1)-3p{ip-1) 3545 -3 - b5 -0
§ Eaxpand and simplify.
a  13-1im+7) Splp" + ) - 9p(2p - 3)
T The diagram shows a rectangle
Write down ap expreasion. in terms of x, for the area of 2
the rectangls X =3
Show that the area of the rectangle can be written as
Ilx'=35
8 Expand and simplify.
E(Sx=-1x=-95 {3x = J)(7 + 4x)
i (Qx+4p)02y + ) (x+3)
Extend
9 Expand and simplify {x + 3)* + (x - 4)°

10 Expand and simplify

b I:J.'-i-l‘]
e

When multiphying (or
dividing) posities and
megative numbers, i
the signs are the same
the answer is 47 if the
signs are different the
ansaer s =",




Surds and rationalising the denominator

& LEVEL LINKS

Scheme of work: 1a. Algebraic expressions — basic algebraic manipulation, indices and surds

Key points

= A surd is the sgoare root of 2 number that i3 not 2 square umber,

for example -ﬁ.-ﬁ.-ﬁ. il

= Surds can be used to give the exact value for an answer

+ ab =i
B 1
b ?J'u

» Torationalize the denominator means to remove the surd Tom the denominator of a fraction.

- 'Icnml:i.c-na.li.ae:'r"r you multiply the mumerator 2nd denominator by the surd B
e}

« Torationalise —- you multiply the mumerator and denominator by f-aff
I:-+Je'

Examples
Example 1  Simplify -4"5_12'
- 1 Chooss two numbers that are
50253 factors of 50, One of the factars
niust be @ square nismber
=25 wafl 2 Use the rule ofab = Jaxb
=Sy 3 Use yf25 a5
N
Example?  Simplify 147 =212
JIAT =212 1 Simplify 147 and 217 Choase
Loy SN ryos tovo numbers thet 2re factors of 147
== 24 and two tumbers that are factors of
12, One of eack pair of factors mast
be & pquane pusber
I TP I W P 1 Ue the rule fab = Ja=B
= Txafl = 2% 2% 3 Use 30 =7 and f§ =2
= T3 =afi
4 Collecn likn tarms

=347

Frampled  Simplify (7 ++7)(+7 -2

(VT =]
= VBT AT -

Egxpand the bracksts. A common
mistake here is to write |7 =48

=7-7 Callect like terms-
=3 T2 +417
T+ T -0
Bati ].E;I}:T
L _ 1 Multiply the numerator 2nd
) denominator by +fF
LS Use off =3
]
3

Example & Rationalize and simplify j‘g
.4
JI04T°JT

_ TufiT
12

= WE

12

= 45

i

Dlultiply the nunseratar and
deneminatar by 12

Bisaplify 412 in the mumerator.
Chaose tho nunmibers that aré factors
of 12, Qe of the factors must be 2
square pumber

3 Usetherule ofab =Ja=yF
4 Useffal

Simplify the fracticn
5
= yimplifies to 1

] f




Example &

Fationalize and smplify —1’-

Sl =]

3_ 3 145
1+5 2+ 145

_3[2-45)
- {1'.+ﬂ"5-_:l[3—£_:|

Bultiply the mmeratar 2nd
dencminatar by 2 —+f5

Expend the brackets

Simplify the fraction

Divide the mumerator by -1
Fiemember to change the sign of all
terms when dividing by -1

Practice
1 Simplify
e J300
g 2
1 Simplify
¢ of50=of8
PR P )
3 Expend asd simplify.

¢ (4=yB)IE+2)

Hint

Cine of the two
numbsars you
choase at the starl
must b @ Jguane
oL bty

Watch outl

Chack you hiawe
chosen tha
Fighast siyuare
murmbser at the

4

&

Fattonalize and simplify, if possible

Fattonalize and simplify.

1

N3

2

d+afd

Extend

6 Expand and simplify (+fi = f¥ (v - f¥)

T

Fationalize and simplify, if possible.

1

-4f

=)



Rules of indices

& LEVEL LINKS
Scherme of work: 1a. Algebraic expressiond — basic algebraic manipulation, indices and surds

KEey points
o egEgen

"

- — -

gy =a™

a=1
s @ =g ie thesthrootofa
. EE—"Jrﬂ_'-[ﬁEr

- 1

O m—

a-
+ The square root of 2 number produces two selutions, 8.z, Jl_ﬁ-"_ﬂ.

Examples

Examplel Evaluate 10"

=1 Apy vahee ratsed to the power of zero 18
equal to |

Examplel Evaluate E

1 1
E --.I'E'- Use the rule o -«!E
=3

Exampled  Evaluate 277

27" = ({T7) | Use therule a* = (4a)"
- 3! 1 Use 4f27 <3

=9

Example 4

Example &

Example &

Example 7

Example §

Evaluate 4~
4~ L 1 TUsethe rule g7 !
-7 -—
e 2 Use 4° =16
16
i s
o ¥
5 o fi+ 1 =73 and use the rule il-n"" i
2" a
'mai ey
E &
L e K mE
Simmplify ~—
rEx xT E 1 Usetherule & va® ma™™
i # o
a
=x' t=xt 1 Use the rule F-ﬂ""

TUse the rule a_i-ﬂ'".ml:el}m.tme

fraction ;— remains uschanged

1 Usetherule a® =47

1 Use the rule - = &=
'




Practice 8 Write the following without nagative ar fractional powars.

a x C x*
1 Evahuate
a 14 i 9 Write the following in the form ax"
a S-.E b i C
1  Evaluate L
1 1
s 45° b4 Extend
3 Evaluate 10 Write 22 sums of powers of &
: . Lt
a 15 =
4  Evaluate
a 3
& Simplify.
by :-e_.:: b 1{!3:‘
1 Fi 'y
. ‘Watch aut!
[II']‘ " et
B i o Remember t.hat
any value raned o
thie powier ol fero
is 1. This is Lhe
rule " = 1,
6 Evaluzte
b 27T (4 C YL



Factorising expressions

A& LEVEL LINKS
Scherne aof work: 1b. Quadratic Tundtions = lactonising, solving, graphs and the discriminants

Key points

8 @ W

=10+ 3.

Examples

Exampla 1

Example I

Example 3

Factoriss 150" + 8x'y

Factorising an expression is the opposite of expandmg the brackets,

A quadratic expreszion is in the form o’ + by + ¢, where 2 2 0

To factorize a quadratic squation find two mumbers whose sum i= 5 and whose product is a0
Anp expression in the form x° - 3 iz called the differsnce of two sguares. It faciorises to

Laxiy® + By = Sxip(5 + 3x7) The highest commion factor i 3x'y.
5o take 3x°y outside the bracksts and
then dnade each term by 3%y to find
ihie bermis in the brackats
Factoriee 4z’ — 257
dit = 25y = (2 + 1 = 30 This 18 the difference of two squares as

ke two bermas can be written as
iax) and (3

Factarise x° + 3x = 10

h=3 ac==10

Soxr'+dx=10=x=fr-dr=10
=pr+H=2x=+5
=+ Hx-1)

1 Wark out the twa factors of

ac = =10 which add to give 4 =3
§ and =2

1 rite the & term (3x) using thess
tive factars

3 Factortse the first two terms and the
last two terma

4 [x+5)is a factor of both terms

Example 4

Example &

Factorize fx — 11x - 10

b=-11, ar =60

S0
G =1lx=10=6x"— 15x+4x =10

= Jx(2x - 5 + 22 - 5)

= (Tx - 5)(3x +2)

1 Work out the two factorz of
ac = —80 which add to give h=-11
(=15 and 4

2 Faewrite the & term (—11x) nsing
thezs two factors

J Factorize the first two terme 2and the
last tw terms

4 [2x-3) i a factor of both terms

L e X =d4x=21
Simplify

Ix' +0x+D

X —dx-21
1x* 4+0x 40

For the numerator:
bh==d gr==]

S0
=dx=ll=x'=-Tex+3x=1l

=xx=T)+3x=T)
=(x=T)x+3)

For the denominatar:

b= ac=18

1]

e+ ir+dx=y
= Jefx + 3)+ Hx + 3)
=(x+1){2x+1)

S0

:l.'"--l-x—ll_ (x=THx+3)

' 49249 (x+3)(2x+3)

r=7

di=]

1 Factoruse the pumerator and the
deneminabor

2 Wark out the mwvo factors of
ac = =11 which add to give h==4
(=7 and 3)

3 Fewrite the & term (—4x) using these
two factars

4 Factortse the first two terms and the
last two terms

& (x="7)is a facter of bath terms

6 Wark out the two factors of
¢ = 18 which addto give b =@
[fand 3)

T Rewrite the & term (9x) using thess
twio factars

8 Factarise the Sirst two terms and the
last twe termy

¢ (x+3)is a factor of both terms

10 (x + 3} is a factor of both the
numerator and denominator 4o
cancels out as a value divided by
irnald i 1




Praciice

1 Factorise.
3 - 10y
1 Factorise
a r+x+ll
E r-I-4
3  Factorise
a  Mr - 40y
4 Factorise
a Ixiex-1
&
2x' = dx
X-x
6 Simplify
Ox' =14
I +17x-18
Extend

, %+ 2+ 3+ 2)
3 Simplify 5—3—'-—3-:_._*

Simaplify the algehraic fractions.

21a*h® + 35257

¥+ix-14

x*=3xr-18

&t -8y

fir' + 172+ 3

Hirt

Take the highiest
comman fackor
outside the bracket.




Completing the square

& LEVEL LIMKS
Scherme of work: 1b. Quadratic Tunctions — lactonising, solving, graphs ard the distriminants

Key points

+ Completing the square for a quadratic rearranges ax” = bx + ¢ into the form plx + g1 +r
+ Ifazl, then factorise u:ng a as a common factor.

Examples

Example 1 Complets the sguare for the quadratic expression ©* +fr—1

Feb-2 1 Write &* + bx + ¢ ins the fonn
A2
=(x+3)-0-1 [ceB] (2
1\. 2.-' .'L:.-'
=(x+3) =11 1 Simplify

Example 2  Write Ix* = 5x + | in the form pix + g +r

t=Sx+1 1 Before completing the square write
ot + b+ ¢ in the form

fs 0
a5 &=X|+¢

# ES 1\. @ o
=1 x-‘-%;j-[ 1 Mow complete the square by writing
’ x'—%:int]lefurm
T A o .
=] =|=]| [+] AN
(-3 -] x+3) -(3)
2;{::-%]'-%4.1 3 Expend the square bracksts = don't
r I,- l‘_'
s forget to multiphy L%J by the
factor af I
i g 17
T | Simplify

Practice

1

Witte the following guadratic expra:sions n the form (x + p)° +g
4 r+4r+3 box-10x-3
¢ -8 d x'+dx

Wiite the following guadratic egpressions in the form pix + g +r
1 Ixr-Br-14

3 Complete the squars.
a Ix¥+lx+6
Extend
4 Write (25x° + 30x + 12) in the form (o + §)* +¢.



Solving quadratic equations by

completing the square

& LEVEL LINKS

Scherne of wark: 1b, Quadratic functions = factorising, solving, praphs and the discriminants

Key points

+ Completing the sguars lets you write 2 quadratic eguatien in the form plx + g)° +r=10

Examples

Example 5  Selvex' + fx+4 =0 Give your solutions in surd form

refx+d=0

(r+3y-0+4=0

r=+f5-13

Sor= ff-3arx= 52

1 Eimplify.
3 Fearrange the equation to work out

4  Eguoare root beth sides

5 Subtract 3 from both sides to sohve
6 Write donn both sohutions.

1 Writa x* + fx + ¢ = [ inn the form

-

AN l'a )
I Xtm | == | +cm=i
L JJ _1]

. First, add 5 to both sides

PFemember that the square reot of a
value gives two answers,

e equiation.

Example§  Zelve Ix'=Tx+4 = 0. Give your solutiens in surd formm.

Lit=Tr+d=1]

fa 1

| I == L]

& 1.1‘]+ 4
o

L

{e-3-6)
'LI 4-’ 4-’

2

&

! Meow complete the square by writing

3 Expand the squars brackets,

1 Before completing the square write
et + b+ ¢ i the form

. f;‘l
@ X F=X|¥C
. r]

o

%' ==x inthe form

i Simplify

{eontinuid on e page)

L]

Pearrange the equation to work out
x. First, add 1? to both sides.

6 Davide both sides by 2.

T EBgoare root both side:. Femember
that the sguare root of 2 vahee gives
TIW0 answWers.

§ Add I ta both sides,

0 Write down both the solations.

Practice

3

4

Salve by completing the squars.
a X-dx-1=0

Salve by completing the squars.
b Ix=dx-T=0

¥ =1lx+4=0

Hini

Get all terms
onto one sids
of the




Solving quadratic equations by using the

formula

& LEVEL LINKS

Scherme of work: 1b, Quadratic functions = factorising, solving, graphs and the discriminants

Key points

= Ay quadratic eguation of the form ae + ke + ¢ = 0 can be salved wsing the formula

_—&qu.llb'—linc

X
la

If & — ¢ 13 negative ther the quadratic eguation does not have amy real solofions.
It s usefl to write down the formnula befiore substinating the valhwes for a, & and ¢

Examples

Example ¥ Selvex’ +fx+4 =0 Give your solutions m sard fonm

a=lb=6c=4
. ~bEafb’ —dpr
1a

i =0t iﬁ =414

20

=G+.J20

a
-

=Gt 2.5
-—t

Xm=34f5

X

50 X==d=4of5 ar x--.E—E-

1 Idestify a, b and ¢ and weite down
the fornnila

Femember that =5 £4f0" = dac is

all ever Ji, mit just part of it

2 Substitmtea=1, 5=4, ¢=4 into the

formula.

3 Gimplify. The denonsinator is 2, but

thiis i8 only becaise g= 1. The
denontinatar will wot always be 2.

4 Simplify 20

J20 =i S i[5 25

§ Simplify by dividing mameratar and

denontinatar by 2

6 ‘Write down both the solutions,

Example 8 Bolve 3x° - Tx — 2= 0. Give your zobations in surd forem.
a=3 b=-T,¢=-12 1 Idemtify @, b and ¢, making sure you
N get the :ipns right and write down
. &_'Jfg dor e _
- Remerber that —& + /b7 — 4ar i
all over 2a, not just part of it
O -2 5 7 Substitgte 2=3, h=—7,c =—1 into
FLEY the foreula
1273 3 Gimplify. The denominator is &
I= _15. when 2= 3, A common mistzke is
- . to always write a depominator of 2
T I—I ;FI Or X == Jﬁ- 4 Write down both the solatbons.
Practice
&  Solve, prving vour solaticns in surd form.
a +dxr+1=0
§  Solve the equation ¥ = Tx=2=0
. _ azafb
(ive vour selaticns in the form L where o, b and ¢ are miegears
Extend
8 Choeose an appropriate method to solve each quadratic equation, giving your answer in surd fiorm
when nacassany,
a dxx=l)=lx-1




Sketching quadratic graphs

& LEVEL LINKS
Scherne of work: 1b. Quadratic fTundtions — lactadsing, solving, graphs and the discriminants

Key points
» The graph of the quadratic fumction
y=m’ + br+ ¢, where g2 0, is a curve
called a parabala. U /\
+  Parzbalas have a line of symmetry and foras0 fore<0
2 shape as shown.
= Tosketch the graph of a functen, find the peints where the graph intersects the aes.
«  Tofind whers the carve imberaects the y-axis substinate x = 0 into the functon.
»  Tofind whers the cunve imberaects the x-agis substinate v = 0 into the functon.
= At the tuming peints of a graph the pradient of the curve i3 0 and awy tangents to the cuarve at

these points are hartzontal.
«  Tofind the coordinates of the magimum or minimuom point {taring points) of @ quadratic
curve (parabala) you can use the completed sguars form of the fonction.

Examples

Example 1  Sketch the graph of y =x°.

| The graph of y = x' ix a parabola.
Whenx=0,y=0
a= 1 which is greater
: . thian zero, o the graph J
. has the shape St
Example? Sketchthe graphofv=x"=x-4
Whenz=0,y=0'=0=f==§ 1 Find where the graph intersects the
5o the graph lntunmmi_'; axis an eais by substitating x =0,
(0, =8
Wheny=0,x'=x=¢€=0 1 Find whare the graph intersects the
Fompan by substitating y=0.
(x+=Dfx=3=0 3 Eolve the squation by factarising,
r==lorxe=] 4 Bolve(x+2y=0and(x=31=0
S0, § a=| whichis greater | i
the graph isterigcts the r-axis a2 (=2, 0) that zerc, so the graph | )
and {3, 0 has the shape: L
feontinund ok next page)

Pmy—f= ‘l_l 6 To find the tarping peist, complete
L 4 the sqoare.
1y 25
= )I T
s 1
‘Whu|x—-]-‘.].x--an.d 7 The tuming point iz the mmirmm
ik' 4 z vahue for this expression and occurs
i A2 : - when the tem in the brackst is
Y= T , 20 the horning point is at the equal to 2o,
(1157
poant Yy, |
B

Practice

Sketch the graph of y =-x'.

Sketch each graph, labelling where the curve croxses the axes.

8 FeEE+lz=1) b oy=xx=3) 4 y=ix=1)x+3)
Sketch each graph, labelling where the cure croxses the ixes.

& yeEx-x-=4@ b y=x-ix+4 4 y=x=4

d pe=x+dx e y=b-x i yp=xslx-3

Sketch the graph of y = 12" + 55 = 3, |sbelling where the curve crosses the axes

Extend

5

Sketch esch graphk Label where the curve crossas the axes and write down the coardisstes of the
turning podnt.

i yeEr=ir+d b oyeE=p+Tx=11 ¢ pE=prisdx

Skatch the graph of y = &7 + 1r = |, Label where the curve croses the axes and wiite down the
aqisation of the line of symnsetry,



Solving linear and quadratic simultaneous
equations

Solve Ix + 3y =3 and 2y +xy = 11 simultansoushy

A LEVEL LINKS
Scherme of wark: 1c. Equations = quadratic/linear simultaneous

Key points

= DMlake one of the unknovwns the subject of the linsar eguation (Tearranpmg where pecessary)).
TUse the lmear sguation to zobstitute into the quadratic equation
+ There are usually twa pairs of solations.

Examples

Example ]l Solve the simultansous equationz p=x <+ land x”" +3" = [3

. =3y
T2

P TN
1y o[ 1228

y=12

=

Sy =3y

hITE= 7

Iy sl
Fs

4 =5y =33" =14
¥o4+iy-24=0

G+86-3)=0
Soy=-Bary=1

Using 2x+3y=15
Wheny=-8, Ixr+3=(-8)=5 x=145
Wheny=3, Ix+3i=x3i=j) x=-1

30 the solutions are
r=145 y==-8 and x=-2,y=3

Chack:

eqoation 1: 1= 145+ 3= (-0)=5 YE3
and 2=(=1)+3x3=3 TES

equation 2: J=(-8)" = 14 5={-8)} = 12 YEE
and 2= (3¢ +{=2}=3=11 YES

1 Fearmange the first equation.

-3y

Sabatitute for x into the

-
o4

:e0ond eguation. Motice how it is
gazier to robatitute for x than for v,

Expand the brackets and sinplify.

Factorize the guadrabic equation.
Wark out the values of 3.

To find the valee of x, substitute
baoth values of ¥ into one of the
original squations.

Substibate bath pairs of values of x
and y et both equations to check
VOUT ALIWETE

squstion 2 '+ 3'= 13 TEE
and (=3} + (=3 =13 YES

r+x+1y=13 1 Zubstitute x = 1 for y into the second
equation
Per+r+r+l=13 1 Expand the brackets and smmplify.
Ixf+r+1=13
Ip'+ly=11=0 3 Factorise the guadrabic squation.
(Zx=4)x+3)=0
Sox=lorx=-3 4 Work ot the valaes of x.
Timgy=x+1 § To find the value of v, substihate
Whenx=1y=1+1=3 both values of x into one of the
Whenx==3, y==1+]==1 ariginal squations.
5o the selutions are
=l ¥y=3 &d x=-=iyp=s-l
Check 6 Substitiste both pairs of valiaes of x
aquation L. 3=1+1 TES and ¥ into both equations ta check
and=1==1+] YES VOUE ZnEWers.

Practice

Sohve thees unniltansdns sqiation:

1 y=lx+l l p=d=x
rey=ll X =




'I"h = .lll Example & Work out the size of angle &.
E cﬂsmf‘ l E Give your amzwer comect to 1 decimal place.
A LEVEL LIMKS
Scherme of work: 4a. Trigenormelric ratios and graphs
Textbook: Pura Yaar 1, 5.1 The cosine rula > B
- 1 Always start by labelling the angles
15 om and sides
Key points A > s ;
»  qisthe side appostte mgls A ) Ve W f
iz the side oppesite angle B. 5 coad e L TE = I Write the cosine rule to find the
¢ is the side opposite angle C. oA angle
= - 8 cosgall T -1 3 Substinste the values 4, b md ¢ into
207 the formula.
. . . =6
+  Youcan use the cosine mals to find the length of a side when two sides and the mchuded v T 4 e coz ' to find the angle
angle are given g= 122878 340 & Use your calculator to work out
=« Tocakoulabe an unkmown side use the formmnila o =2’ + o' —2bccos 4. cos (=T + 1400, )
g=1120° 6 Found your answer to 1 dacimal
i , ) lace and write the anits in your
»  Alternatively, you can use the cosine rale to find an unknown angle if the lengths of all three :n_mu_

sides are given.

b+t =a
»  Tocaboulate an unkmewn angle nss the formuala tnsj-T. Practice

6  Work out the length of the unknown side in sach triangle

EIEIIIPIEE Give vour answers carrect to 3 significant fgares.

Example 4 Work out the length of side w
(3ive your ansvwer cosrect 10 3 aignificant figures.

1 Always start by laballing the angles 7 Calculate the angles labelled # it each triangle.
and sides Give vour answer comect 1o 1 decimal place
. Fem
¥
L
& =8 e’ =2becoad 1 1.’$u1hn:m:‘mmm-ﬂ.nd.ﬂu
i
PP . 9 a  Wark out the length of WY,
Womd T =2xBxTxcondse 3 ﬂrw-?uﬂwu&mawu Give your answer comrect 1o
w! = 31,504 040 51... 4 Ube a calculater to find % and 3 sig e
we JITE0I04031 . m-rmﬁwmmﬂm! b Workou th sie of angle XY,
w=5.81cm siguificant figures and write the li:gﬁ.‘;ﬁ;;‘;’mm‘“
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The sine rule

& LEVEL LINKS
Scherme of work: da. Trigonarmelric ratios and graphs
Textbook: Pure Year 1, 5.2 The sine rule

Key points A

-

i the side opposite angls A
b iz the =zide opposite amzle B.
¢ 13 the s1de opposite angle C.

c 1]

it

You can use the sine rule to find the lensth of a side when its oppozite angle and mmother
opposite side and angle ae given
To cabeulate an unknown side use the formla 2 8 _ €

iind snf  sind
Alternatively, you can use the sine rule to find 2n unkmown angle if the apposite side and
another appoaite side and angle are piven

gind =nf  smC

To cabculate an unknewn angle use the formala < e

Examples

Example & Work out the length of side x

Give your ansvwer commect 1o 3 significant figiures.

it
< 1 Abwayvs start by Jlabelling the angles
and sides
L
LY Lﬂ\l I
a [ :
YR 1 Write the sige rale to find the side
A Subatitiste the valoes 4, &, 4 and B
simige  gin7se iete the farmuls
10 % 3in 36
I-%ﬂ.— Fearrange 1o make x the subjact,
§ FRound yoar answar 1o 3 sgnificant
=60 figures and write the uiits in your
EnEwer

Example T Woark ouf the size of angle 8.

Practice

] 14

gh,ﬂ'_w 4 FRearrange to make sin & the sbject.

g=171° & Tlse gin ' to find the angle. Found

" your answer to 1 decimal place and

wrtte the units in your answer,
9 Find the length of the usknown side in e2ch triangle
Give your answers carect to 3 significant figares.
10 e .
Ly (o™

Giwe your answer carrect to 1 decimal place.

Lip#  sinllve

1 Always start by labelling the angles

2nd sides

I Write the zine rale to find the angle.

3 Substitute the values o, b 4 and B

inta the formula

10 Calculate the angles labelled & i each triangla,
Grive vour answer comect 1o | decimal place

Dxen
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Areas of triangles

& LEVEL LINKS

Scherme of work: L. Trigonamelric ralios and graphs
Textbook: Pure Yeasr 1 5.3 Areas of Uriangles

Key points

-

Examples
Example 3

iz the side oppoaite amzgls A
b iz the side opposaite anzgl= B.
¢ is the side opposite angle .

Themufmemngleu%aashc'.

Fid the area of the triangle.

3 o

om
Area = ]E"““":
1
3

Arer = ol S ninfle

Ares = 10.805 381,
Area = 10§ cm

Abways start by labelling the sides
and angles of the triangle.

State the formula for the area of 2
triangle

Substitiste the values of & b and ©
itta the formiala for the area of &
triangle

'se a caleulator to find the area.

Found vour answer 1o 3 significant
figures and Write the umits is your
ENEWET

Practice

1 Work out the area of sach tiangls
Give vour answers comrect to 3 siznificant fipares.

13 The area of trizngle XYZ is 13.3 cm”.
Work out the length of XZ.

Hint: -Hx'l -

Rearrange the forrmula to make a side the sulsject.




Rearranging equations

A LEVEL LINKS
Soherme of work: Ga. Definition, dillerentiating polynomials, second derivatives

Textbook: Pure Year 1, 12,1 Gradients of cures

Key points

» Tochange the subject of a formda, get the terms contaming the sobject on one sids and

evervthing else on the other side

+  You may need to factorize the terms comtaining the pew subject.

Examples
Example 1

Examplel DMake ¢ the subject of the formuula r = 2t = ot

Example 3

Make 1 the subject of the formula v=u+ar

y=u=at

v-u=ar

V=i
b —

a

et the terms containing ¢ on one
side and everything slse on the other
srde

Divide thwoughout by @

13

reli-xt All the terms Contaiking ¢ are
already on one side and everything
&lse i3 on the ather side
rEfl=-1 1 Factorize a3 ! 8 a common factes.
:-ﬁ 3 Divide throughout by 2 = ¢
hfzke ¢ the subject of the formala
ter A Femove the fractions firss by
= 7 maultiplying throughout by 10,
354 ; et the terms containing ¢ on ate
'”"t'ls atde end everyiking else on the other
lr= 13 side and simplify
_,_E Divide througheut by 13,

Ir+3

Example 4 Make f the subject of the formuala 5 = —

t-1

Jt+5 1 Femove the fraction first by
Fo= -1 maultiplying throoghout by £ - 1
- 1=3t+3 1 Expand the bracksts.
ri-r=3t+3 3 (et the terms confaining ¢ on ane
. side and everything 2lse on the other
rr-dr=i+r sida
Hr—=3i=5+r 4 Factorise the LHS 23 ri: a common
5 factar.
faltr § Divide throughout by r = 3.
r-3
Practice
Changs the subject of sach formula to the letter given in the bracksts.
1 CO=xd [d] 1 P=X+lw [w] 3 D=% M
g-r _ =
4 p-T [ 5 u—.:r:—sr [ § F=m+dr [x]
- ¥=Tx 1=2y _. la=1 =g
7 - L] = @ -—
e W reT— Il ta e [d)
Jg=0 . . x4+
1 k-lang [£] 11 e@+xi=2e+1 [#] 11 y=—— [1]
13 Mazke r the subject of the fallowing foremilas
"
8 d=gr b F-%#r' ¢ P=grelr d F-?rrr".h

14 Ddaks x the sishpect of the fellowing formulas.

o _ab
* N |

dpex 32

I E—

o

a L]

1§ DMdake sin 5 the subject of the formuls —— = ——

sind sin®

16 DMdake cos B the subject of the fornula ' = &' + ¢ = Jav cou B

Extend

17 DMake x the subject of the following equations,

£
8 LSeflmr=]
g

ip
b f-:n: )=tk =¥
?( +1y} P »




