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Prior Work prior to A Level Further Mathematics

Workbook

A Level Mathematics and A Level Further Mathematics take as a base your knowledge of topics from GCSE.
The following topics will be tested on arrival in September. Very few lessons will be spent going over these
basic principles.

Time should be spent over the summer months preparing yourself for the preliminary test on the first week
back.

Guidance

Complete the whole booklet.

Read each question carefully.

Attempt every question.

Check and mark your answers.

Always show your workings.

Spend additional time on topics you struggle with.

Ok LN R

Algebra
1. Expand single, double and triple brackets
Factorise linear, quadratic and simple cubic expressions
Evaluate using laws of indices
Simplify and use the rules of surds
Rationalise the denominator
Solve quadratics using factorising, the quadratic formula and completing the square
Solve linear simultaneous equations
Solve quadratic simultaneous equations
. Solve linear inequalities
10. Solve quadratic inequalities

© 0 NOU AW

Coordinate Geometry
11. Find the gradient of a line given two points
12. Understand the equation of a straight line
13. Find the equation of a line
14. Know rules for parallel and perpendicular lines

Trigonometry
15. The sine rule
16. The cosine rule
17. Mixed questions
18. Area of triangles

Further Algebra
19. Inequalities on Graphs
20. Transforming Graphs
21. Algebraic Fractions
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Algebra

1. Expand single, double and triple brackets

1. Show that

a Gr+ 1) —2+4)=3x -5+ 10x+4

b (1+2x—x)1-2x+x)=1-4"+4x" - x*
¢ (3-x)=27-2Tx+ 9% -x'

2. Giving your answers in descending powers of x, expand and simphify

a (x+1)x" +5:—6)
¢ (4= Te)2+5¢—x)
e (FFNF-—x+9)
g (¢ + 20+ 5)x" + 3x

+1)

i (3 —Sx+ )2 —4x-8)
k (¢ +aF+ 2 +x7+ 3)

3. Simplify

a (p'=(p+a)2p+3)

b (r+20+3+5)+ @+ +1+7)
¢ 2 -3 +x—4)+(3x- DA+ 20 —x + 6)
d {r:3—4rf:— 3w+ 2]—{2![I+n'— |}{h‘: +5u-3)

b (Zx—5x" —3x+7)

d (3x -2y

fo(de =)' =3 + 50+ 2)

h (X +x-3)2" —x+4)
i+ 2e—6)

1 (6-2x+x)3+x —x +2x)

2. Factorise linear, quadratic and simple cubic expressions

1. Factorise
a. 2x+6

2. Factorise

a X +4x+3
e y-y-2

i ©¥=2x-15
m =16

q 26— 15x+x

3. Factorise
a 2 +3x+1
e 3r-2r—1
45" + 8x +3

m A+ 1Tu+4

-

4. Factorise completely
a x347x% +12x

b x? + 6x

b x*+7x+10
f a'+2a-8
16 = 10m + m’
V' =2y -63
5 +23s5+120

= LT

-

b 2+7p+3p°
f

519y — 4"
j 95" —6s+1
n 6p°+5p—4

b2x3 —7x% —4x

c 6y%—9y d 24x2y3z 4+ 15xy?z*

c V-3p+2 d X' —6x+9

g X —1 h p'+9p+ 14

k 1P+31-18 1 =13y +40

o 121+22a+a p x+6x-72

s p + 14p-51 t m—m-90

¢ 27 =5y+3 d 2-m-m

g 4-13a+3d h 5¢¥ -8 -4

k 4m’ -25 1 2-y-67

o 8 +19x+6 p 127 +8-15

c 12x3 — 5x% — 2x
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3. Using laws of indices

a (5 + 1245 +3)
d (342 1242 +5)

(1= V2 )42 -3)
(V5 =205 +242)

(247 +3)
3= Jﬁ}(d+ V2)

1. Evaluate
a3 b (2)° c 2°* 4 H»? e (17 1 9
g 16 h 227 i (&) j 125 k (&) 1 367
m 817 n (607 o pH aed rEY
2. Evaluate
a 4 b 27° ¢ 16 d (-125)) e 9 £ gt
g 367 h (' i (@ i Gt okt 1 -
m (004 n (22597 o (0064 p DT g 5L r Y
3. Work out
a 4% x27 b 16° + 25° ¢ 87«36 d (-64)' x 9
e -9 o @ixd? g osi-@? h (&7 x@?
i DT x (=32 2™ (32" k(10004 +(0.25)'F 1 (16)°% x (243)"
4. Simplify
a xxxt b yixy™ c 6p +2p d (27
¢ y}xy'* f 26" x ab' o P h a' +al
i ptapt i Gy k px ptx 3 14 =12
- b:,;b% ) J.s,fj.{ . Q ) 2{,,,:—:
b 4 (S Ha -
4. Simplify and use the rules of surds
1. Simplify
a 12 b 28 ¢ 80 d 27 e J24 r 28
g 45 h 40 i 75 j iz k 99 1 a7
m 216 n /800 o 180 p 60 q 363 r 208
2. Simplify
a 18 + /50 b Va8 - 27 ¢ 248 + 72
d 360 -2.40 e 245 - 45 +3420 f V24 + 150 -2496
3. Express in the form a+ b3
a 32+43) b 4-43-201-43) e (1+43)2+43)
d (@+B3)1+243) e (343 -4y I (343 +12-53)
4. Simplify
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5. Rationalise the denominator

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

o g 2 1 g W2 ; NG
5 N N N 3, Jis

1 12 1 5 i3 : 420 175

LW 7 750 e 7 WIS 2027

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

a b
324»1 3-1
1 . 2
2445 JZ-I
; | j 3
4-243 332+4

6. Solve quadratics using factorising, the quadratic

3
c d
6 -2 243
6 i
A P 34242
R
. 23 : 6
7-43 S=3

formula and completing the square

Factorising

1. Using factorisation, solve each equation.

a x-4x+3=0 b x'+6x+8=0 c
e x=25=0 f x(x=1)=42 g
i 60-dx—x'=0 j Sx+ld4=x k
m 3+ 1lx=4 n x(2x-3)=35 0
q 4 +dx+1=0 r 37+4)=13x s

Quadratic Formula

2
terms of surds where appropriate.

Use the quadratic formula to solve each equation,

¥ +dx-5=0 d ¥-Tx=8

¥ =3 h 27+ 12¢+x* =0

2 -3x+1=0 1 x(x-1)=6(x-2)
6+23x—dxr=0 p 6 +10=19
(x+50=5-x t I(=T)=2Tx+3)

giving your answers as simply as possible in

a X +4x+1=0 b 4+8—-1"=0 ¢ V' -20y+91=0 d #+2r-7=0
e 6+18a+a° =0 f mm-5=5 g ¥+11x+27=0 h 2 +6u+3=0
i 5-y-y'=0 i 2 -3x=2 k 3p°+7p+1=0 1 t’—14t=14

mO01~7+14r=09 n 6 +4u=1

Completing the square

of surds where appropriate.

o 1y'-3y=12

p 4x(x-3)=11-4x

Solve each equation by completing the square, giving your answers as simply as possible in terms

a y-4y+2=0 b pPP+2p-2=0 c X—6x+4=0 d 7+10r+#7=0

e X —2x=11 f @-12a-18=0 g m-3m+1=0 h 9-7t+¢’=0

i+ T7u=44 i 2°-4y+1=0 Kk 3p°+18=-23 1 2+12x=9

m-m+m+1=0 n 4x* +49=28x o 1-1-3=0 p 2&°-Ta+4=0
5
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7. Solve linear simultaneous equations

1 Solve each pair of simultaneous equations.
a y=3x b y=x-6 ¢ y=2x+t6
y=2x+1 y=1ix-4 y=3-4x
d x+y-3=0 e x+2p+11=0 f 3x+3y+4=0
x+2y+1=0 2x=3y+1=0 5x-2y-5=0
8. Solve quadratic simultaneous equations
1. Solve each pair of simultaneous equations,
a X¥—-y+3i=0 b 2 -y—8=0 C+y =125
x—y+5=0 x+y+3=0 x—y=3
d ¥+2p+15=0 e ¥ -2g-y=7 W —x-3y"=0
x=p+10=0 x+y= x+y=1=0
g WHxy+y =22 h ¥ —dy-y'= X +xy=4
r+y=4 x=2y=0 Jx+dy=06
i lx:+_v—_v==3 k .f—x}+}'==l3 x=—5x+_1.f:=ﬂ
y—-y=3 x=y=7 Ix+y=3
9. Solve linear inequalities
1 Find the set of values of x for which
a 2x+1<7 b 3x-1=20 ¢ 2x—5>3 d 6+3x<42
e Sx+1722 f fx+7<8 g x-4250 h 3x+11<7
i 18—x>4 j 10+4x<0 k 12-3x<10 1 9-1x=4
2 Solve each inequality.
a 2y-3>y+4 b 5p+1<p+3 ¢ x—2<3x-8
d at+t11215-a e 17-2u<2+u f 5-b>214-3b
g dx+23<x+5 h 12+3y22y-1 i 16-3p<36+p
i 5(r—2)>30 k 3(1-2)<i-4 1 23 +x)>4(6-x)

m 7(y+3)-23y-1)<0 n 4(5-2x)>3(7-2x)

10. Solve quadratic inequalities

1. Find the set of values of x for which

=}

34u—-1)—-5(u-3)<9

a ¥ —dx+3<0 b x¥—4<0 ¢ 15+8x+x' <0 d xX+2x=8§
e X' —6x+5>0 f x'+dx>12 g ¥+10c+2120 h 22+9% x>0
i 63-2-x"20 j X+1x+30>0 k 30+7x-x>0 1 x*+91=20x
2. Solve each inequality.
a 27 =9x+420 b 27=5r=3<0 e 2=p=3p'20
d 2 +9%-5>0 e 4o+ 13m+3<0 f 9x-2"<10
6

Gordon’s School Mathematics Department



Coordinate Geometry

11. Find the gradient of a line given two points

1 Find the gradient of the line segment joining each pair of points.
a (3,1)and (5, 5) b (4,7)and (10,9) ¢ (6,1)and(2,5) d (-2,2)and (2, 8)
e (1,3)and(7,-1) f (4,5)and(-5,-7) g (-2,0)and (0,-8) h (8,6)and (-7,-2)

12. Understand the equation of a straight line

1. Wnte down the gradient and p-intercept of each line.
a y=4dx-1 b y=1x+3 € y=6-x d y=-x-1

2. Find the gradient and y-intercept of each line.
a x+y+3=0 b x-2y-6=0 ¢ Jax+dv-2=0 d dx-5r+1=10

13. Find the equation of a line

1. Find, in the form y =mx + ¢, the equation of the straight line with the given gradient which

passes through the given point.

a gradient 3, point (1, 2) b gradient -1,  point (5, 3)
¢ gradient 4, point (=2, =3) d gradient-2, point (-4, 1)
e gradient £,  point(=3,1) f gradient—2, point(9,-2)

2. Find, in the form y = mx + ¢, the equation of the straight line passing through each pair of points.
a (0, 1)and (4, 13) b (2,9 and(7,~1) ¢ (-4,3)and (2,7)
d (-%,-2)and (2,8) e (3,-2)and(18,-5) f (-3.2,4)and (-2,04)

14. Know rules for parallel and perpendicular lines

1 Find the gradient of a straight line that is
a parallel to the line y=3 - 2x, b parallel to the line 2x—Sy+ 1 =0,
¢ perpendicular to the line y=3x+4, d perpendicular to the line x +2y -3 =0.

2 Find, in the form y = mx + ¢, the equation of the straight line
a parallel to the line y =4x ~ 1 which passes through the point with coordinates (1, 7),
b perpendicular to the line y = 6 = x which passes through the point with coordinates (-4, 3),
¢ perpendicular to the line x = 3y =0 which passes through the point with coordinates (=2, <2).

3 Find, in the form ax + by + ¢ =0, where a, b and ¢ are integers, the equation of the straight line
a parallel to the line 2x - 3y + 5 =0 which passes through the point with coordinates (3, —1),
b perpendicular to the line 3x + 4y =1 which passes through the point with coordinates (2, 5),
¢ parallel to the line 3x + Sy =6 which passes through the point with coordinates (-4, ~7).
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Trigonometry
15. The sine rule

1 B
1182 26° =
16 cm
A
The diagram shows triangle ABC in which AB =16 cm, ZABC=118° and LACB = 26°.
Use the sine rule to find the length AC to 3 significant figures.
2

0
82cm
R

- 11.4cm

The diagram shows triangle POR in which PO=82cm, PR=11.4cm and ZPQOR=57°.
Use the sine rule to find the size of ZPRQ in degrees to 1 decimal place.

16. The cosine rule

153
1. X — y
315
78cm
Z

The diagram shows trangle XYZ in which XY= 153 cm, YZ=78cm and ZXYZ = 31.5°
Use the cosine rule to find the length XZ,

A
2. 18 am
13¢m
B
c 17¢m

The diagram shows triangle ABC in which 48 =18 cm, AC=13cm and BC= 17 cm,
Use the cosine rule to find the size of ZACB,

17. Mixed questions

1. Find the length x in each triangle.

a b [

» . _— 105 ¢en 7.6 cm

I3l cm
E 61"
£
2. Find the angle # in each trangle.
a i} © I
92 em BETem
h m 37
b7 cm TAcm
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18. Area of triangles

1. Find the area of each of the following triangles,

Xlm

b

iSem

Idm

C
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Further Algebra

19. Inequalities on Graphs

1. On the grid, shade the region that satisfies all three of these inequalities
y>—4 x<2 y<Xx+1

¥

6

)

-]

(Total for Question 19 = 4 marks)

2. 2zxz1 y==2 y<x+l

x and y are inlegers.

On the grid, mark with a cross (%), cach of the six peints which satisfies all
these 3 inequalitics.

s

3.-

-2

et

10
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dr+Ip=12, yr=ix, yp=0, x=0
x and w are both integers,

On the grd, mark with a eross (=), each of the three peints which
satisfy all these four inegqualities,

¥

i

(]

e

[

b

.

11
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20. Transforming Graphs

1 Describe how the graph of v = fix) is transformed to give the graph of
a y=fix-1) b y=1f{x)-3 ¢ v=21x) d y=fidx)
e y=-fx) I y= i) g y=1(-x) h y=1{3x)

(0, 3)
kﬂ-ﬂ

0 (4,0) x

Y

The diagram shows the curve with equation y = f{x) which crosses the coordinate axes at the
points (0, 3) and (4, 0).

Showing the coordinates of any points of intersection with the axes, sketch on separate diagrams
the graphs of

a y=3f(x) b y=1f(x+4) ¢ y=—f(x) d y=flix)

3 Find and simplify an equation of the graph obtained when
a the graph of y=2r+ 5 1s translated by | unit in the positive y-direction,
b the graph of y =1 — 4x 1s stretched by a factor of 3 in the y-direction, about the x-axis,
¢ the graph of y=3x+ 1 1s translated by 4 units in the negative x-direction,

d the graph of y=4x -7 isreflected in the x-axis.
4 Y A
N
(0,6)
(2,4)
o X

The diagram shows the curve with equation y = fix) which has a turning point at (2, 4) and
crosses the y-axis at the point (0, 6).

Showing the coordinates of the turning point and of any points of intersection with the axes,
sketch on separate diagrams the graphs of

a y=fix)-3 b y=1flx+2) ¢ yv=1{2x) d y=1iix)

5 Describe a single transformation that would map the graph of y=x" onto the graph of
a y=4_r3 b y={_|f—2)3 [ _}'=—.\‘3 d y=x3+5

12
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21. Algebraic Fractions

1 Simplify
Ix—1 bx+15
18x—6 Bx+20
a’l-a-6 2 43x
I I = g
a- +3a-18 2x° +5x-3

2 Express as simply as possible

3p+3 x*-25
v +Ty+6 ¥ =Tx+10
3 —1lr—4 6x’ —13x+6

it -16 12x* +x—6

x? =36 x—6

- +
x 4+ Txe+10 x+2
4x-12 X+ 2x
¥l -4 X’ =2x-3

x =1 Kﬁf—sﬂl
2x  +Tx-4  3x7 —dx+1
a’ =3a® a’ -9

5 4
4 f

=
8a’—d4a 2a’+5a-3

7 _ 3x
x(x+2) x+2

x+2

2
3x x4x—4 b
Ox-9 2x
2
:e +2n . n+24 d
n-+6n+8 "
4y? 2 +2p-15
e ; + ) < 4 f
2y 4y 2y +1ly+5
10x=10 4-3x-x>
g + — h
Sx+15 x“+Tx+12
3 Express as a single fraction in 1ts simplest form
E_'_ 7 b 2x B |
y J"+4 x=5 x+3
X 5 2
+ - +
{x=3)}x-1) 2(x-1) g +3g dg+12
q N X 6x B 3
x+5  x?+8x+15 ¥ -4 x+2
4 Simplify
x® =Sy 16—x?
a _— c
6x =30 x*+2x -8
3x—x? xtexl-2x
& — — g
2x° —18 Jx° +4x—4
5 Express as simply as possible
10x* =10 x*+6x+8
x b
Sx+10 x?+5x+4
2x7 +12x+10  4x? +20x
3 +— d
dx- —Tx+3 4x~ —=3x
' +ext 45 2xP —6x
w f

x*=9 4x? +4

ix-3 xz -x

si+12 4
247+ 76 +3 2+l

2x? —dx—h X —x
3x7 —12x+9 2%t —x—1
24+ 5x=3x? x'=5x 44
2x* +x-10 x?-x-2
=2 9t —4

=
NP —r—6 6P +13r+6

8x® +6x—0 § 2% 4 3x

4x* +12x+9  6-8x
yi-16 v +4

Sy? +9y=2  25p7 =10y +1
13
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Answers: Algebra
1. Expand single, double and triple brackets

1.

a LHS=(3x+ 1) -2xr+4)

b LHS=(1+2x~=x)1 -2x+x)

L (I |

3x(x’ = 2x + 4) + (x* = 2x +4)
X -6+ 12+ X - 2x+ 4
I =57+ 10x+4 = RHS

(1 =2+ )+ 2x(1 = 2x + x°) = ¥(1 = 2x +x%)

=2k +xX + 2 =4 + 2 =¥ + 2 = x*

15x =35

1-4F +4x' -x' =
¢ LHS=(3~-x) = (3-x)9-6x+x)
= 3(9 - 6x+x%) = x(9 - 6x +x°)
= 27— 18+ 3 - 9x+ 6 —x'
= 27-27x+9%°-x' = RHS
a = x(x+5x-6)+ (X +5x-6) b = 2 -3x+T)-5(*-3x+7)
= XY +57-6x+x +5x-6 = 2 -6 + ldx - 5x7 +
= X+ -x-6 = 20— 11 +29x - 35
¢ = 42+ 5x-x)=Tx2 + 5x = X) d = (3x=2)3x=2)=Cx=2)9¢ - 12x +4)

s
| n "0 monn | N O DU DN N D NN B DR BN B LI ]

84200 -4x - 14x = 35X + 7
7' -39 + 6x + 8

PE-x+9)+ 32 -x+9) f
2 - + 9 + 6 - 3x + 27
e X #1508 -3+ 27

X+ 3x+ 1)+ 20 + 30+ 1) + 567 + 3x + 1)
« +3x’+x’+?.r’ 6F + 20+ S+ 15x + 5
S 120+ 17+ 5

P =x+4)+x(2F =x+4) =32 - x+ 4)

2 x4 2 = A - 6 4 3x -

2+ -3+ - 12

(26 = 4x = 8) = Sx(2%° ~ 4x ~ §) + 2(2¢F - 4x - §)

6x' = 12¢" = 24 — 10" + 200° + 40x + 4F° - 8x - 16
-22¢' +32x -

X+ 2x = 6) + 20 + 2x = 6) = 6(x" + 2x = 6)

2 -6 2 4 - 12x - 66 - 12¢ + 36

¥ A’ - 8 - 24x + 36

P+ +3) + 402+ X 43+ (' 107 +3)

2+ x* 4 3 *8x°+4x‘+llt‘*?.r +x 43

20+ 8w et 3 130+ 3

63+ -+ 2 - 2B+ -+ 22+ X3+ -+ 2

18+ 67 = 60 + 12¢* = 6 = 20" + 2" = 4 + 3P+ o = 2%+ 207

T L P D e i T |
’-|x2p‘+np+|2)

p(2p +lhv*fl’) (Zp +1p+12)

2p +11p +12p'=2p" = 11p- 12

20+ 11p" + 10p° = 11p =12

u’+31+5)+2(21 +3:+5)+m HATHHC+1+T)
w61+ 10+ +F+ T+ 4" +4r+28

35+
207+ 107 + 221+ 38

3x(9% = 12 + 4) = 2(9x" -
27x" - 360 + 12¢ - 18¢° + 24x - §

27¢ - 54x° + 36x - 8

Ax(x' -3 +5x+2) - (¥ -3 + 5x +2)
4 - 12¢ + 2007 + 8y —x* + ' - Sx -2
4 =xt = 126 + 23 + 3x - 2

12x+4)

20 (7 +x=4) = 6(F +x—4) + 34X’ + 2 —x + 6) — (4’ + 2 = x + 6)
2+ 20 -8 - 6 — 6x + 24+ 12x' + 6’ = 3 + 18x—AX' - 2 4 x - 6

14x* + 4’ — 196 + 13x + 18

w(t' = 4 = 3)+ 2w’ = 4’ = 3) =20 + Su=3) = uled + Su—-3) + (" + Su-3)
W= = 3u+ 2 -8 - 6-2 = 100"+ 61 1 =50 3uru + Su-3

2 =t 30 - 1207 + Su-9

14
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2. Factorise linear, quadratic and simple cubic expressions

1. a2(x+3) b x(x + 6) c 3y(2y —3) d 3xy?z(8xy + 5z3%)
2. a (x+1I)x+3) b (x+2x+35) ¢ (v=-Iy-2) d (x-3)
e (p+riy-2) f (@a+4)a~-2) g (x+I)x-1) h p+2)p+7)
i (x+3)x-35) i (m=2)m-8) K (r+6)t-3) I (y=5Ky-8)
m (r+4)r-4) n (y+7Ny-9) o (a+11) p (x+12)x~-6)
q (x=2)x-13) r (s+8)s+15) s (p+17)p=-3) t (m=10)m+9)
3. a (2x+1l)x+1) b 3p+1p+2) ¢ Qy=3)y=1) d 2+ m)l -m)
e 3r+)r=1) f (S+yNl-4y) g (3a-1I)a-4) h (5x+2)x-2)
i x4+ 1)2x+3)  j Gs-1) k Cm+52m=5) 1 (2+3)1-2y)
m (du+ 1)(u+4) n 3p+4)2p-1) o (8x+3)x+2) p (6r=5)2r+3)
4, ax(x+3)(x+4) bxQ@x+1DHx—-4) cx(@x+1)Bx—-2)

3. Laws of indices

L a =Lt={ b =1 e =—lo=4
d =6"=36 e =37 ='=% f=V9=3
g =Hl6=2 h =327=-3 i = JL=t
i =%25=5 k =fi=2 | ==t
m =g=14 n o=gbe=-1 o =332=2
S a =i=toris ro=@t=yE=
2. a =(4P=2=% b =({27P=3=9
e =16y =2" =8 d =@-125) =(-5)" =25
e =(9)=3=243 ===t
B =y == h =@ =) =%
=G =@r=% i =216y =6"=36
k =2y =) =or2i | =@ =d'=4
m =g = =3 or 0.2 n =@ =5 =@r=%
o =(fE) =4 =4 or016 p =@ i=(JEy=@r=2
q =6 =iy =@r=2or3} ro=@ =B ==
15
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3. a4 =y b =i6+25 ¢ =EL.,+JJ_5 d = Y64 =9y
=2%x3=6 =2+5=7 =l+6=1L =4 %27 =-108
e =38 = [5x4 g = (BIY -39 h = Txf7Y
=9-(=2)=11 =ixl6=tor3t =27-7=20 =3x2 = & or 0L
i = o=@y j =2+ k =100+(/T) 1 = Lx{283)
=3 (=8) = =24 =11+2=13 =10+ 1 =80 =Llx9=%ordd
4 a =x b =y* c =3 d =8"
e =;ri f =Eb‘i'+=8bﬂ' gz -.r*_+-x* h =a?_*=a_i
io=ptPapt oo k =yl =y
m =h = p n o=yttt o =2 ot =%=:"'*""-"=la:ni
4. Simplify and use the rules of surds
1. 8 =+ixfi=23 b =JixfT=247 e =fl6xf5=a5
d =J‘;>LJ§=3J3_ ¢ :JEXJE_.:]JE f =Jﬁ_4x\|’f=sﬁ
g =PIxf5=35 h =JaxJio=2J10 i =BxfI=50
i =ViexdT=447 k =0xi1=311 1 =Ja9x3=73
m = 36K-JE=&1E n =J4ENJ§=20\E o =JE>¢:£=GJ§
p =Jaxfi5=215 q =2Ixfi =113 r =lex3=413
2. a =32+52=82 b =4f3-33=13 ¢ =42+6\2=102
d =6M10-4J10=210 ¢ =2J5-3V5+46J5=5V5 1 =2J6+5J6-8J6=~/6
3. a =3+23 b =4-3 -2+23 ¢ =2+3+23 +3
=2+ .3 =5+33
d =4+8 3 + 3 +6 e =27-24J3 +16 f =63 -45+2-53
=10+93 =43-243 =43+ 3
4. g =10+3J5+2J5+3 b =42 -3-8+32 ¢ =28+127 +9
=13+5+5 =72 -11 =37+ 1247
d =12+15y2 -2y2 -5 e =5+2J10-VI0 -4 f =(3-2V2)4+2)
=7+132 =1+ 10 =12+32 -82 -4
=8-5J2
5. Rationalise the denominator
Y - -
1. a = 513;—15-1@ h—:ﬁx?;—?ﬁ t—!:x:ﬁ.—{-ﬁ
=”‘E= =}Eﬁ= =J§=lﬁ=¢
it i~ ekl s =55~ il + b o ek
I R A
= _ 3 JE=._ =S-.Exﬁ=i =I5'ﬁr15=j:_
I~ A A CHIE Bt~ o b A R~ o e
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. r” e
gt
. f:;’ &1 - 4o r i
R
’z:ﬁ“iﬁ"z{f =V5-2
o J‘;Ta J‘_3 aw" 3: = 36-47)
o Lﬁ ::i;‘? ‘1:2:! -t Borien
j 72-3+— 3—;"':-_— jtf:::] = 3(32-4)or 42-6
k —?2{5 ::j; 2“";{:+4“3“r}—2{?ﬁ+|2}
ﬁ{;ﬁ’_ a(d'§+J'} — 35 +43)

6. Solve quadratics using factorising, the quadratic formula and completing the square

Factorising
L a (x-1Dx-3)=0
x=lor3

e (x+5)x-5)=0
x=-50r5

i X +dx-60=0
(x+10)x=6)=0
x==10or6

m3‘+1lx-4=0
Bx=1)x+4)=0
x=-4ori

r -

b (x+4)x+2)=0
x=-4or-2

f ¥-x-42=0
(x+6)x-7)=0
x==6or7

j ¥=5x-14=0

(x+2)x=7)=0
x==2o0r7

n 2¢-3x-5=0
(2x=5S)x+1)=0
x=-lor %

13x+12=0
Bx=4)x-=3)=0

x=%or3

(x+5)x-1)=0
x==5orl

X=3x=0
x(x=3)=0
x=0or3
(2x=1}x-1)=0
x=%orl

47 -23x-6=0
dx+1)x-6)=0
x=-Loré6

4 +20x+25=5-x
47 +21x+20=0

(Ax+5Ux+4)=0

x=-4or -3

17

d ¥-7x-8=0
(x+1)x-8)=0
x=-lor8

h (x+9)(x+3)=0
x==-9or-3

1 ¥-x=6x-12
r=Tx+12=0
(x=3)x-4)=0
x=3or4

p 6F=19x+10=0
(Bx=2)2x-35)=0
x=2or%

t 6 -2lx=14x+6
6’ = 35x=6=0
(6x+ 1)x-6)=0
x= —% or6

Gordon’s School Mathematics Department



Quadratic Formula

_ —4+f16-3 b
2

_ 4223
2
x==2+43

_ —18+4/324-24 £
2

181043

a=-9+5+3
_ 1241420

=2

=-3(1£421)

P+ 14r—9=0
_ -l4 4196 +36

2

_ -14£2458
2
r=-7% /58

Completing the square
3

(y-2)=2
—2=+2
y=2i-\/§

e (x-1y-1=11 f
(x-1)'=
x-1=£J12=423
=1+23

i lyY-% =44 j
(u+%)2=%
u+ =+
u=—%i%
u=-11or4

m m —m= n
(m-1y-1=1
(m-1y=3
m—%=i%
m=1(1£5)

(= —8+J6d+16 ¢ y= 20 ++/400 =364 d r= “2++/4+28
_2 2 2
(= 84S _ 206 _ 22442
=2 Y 2 2
t=4+245 y=Tor 13 r=-1122
o —Sm—5=0 g x= -1[1«;’;2[-[08 hou= -61«!36-24
= =50 V25420 x=L(c11£403) - -6+2f
=;'s+3«/') u=4( 3+~F)
W -3x-2=0 k p=_1E¥H-12 “:‘*“12 | A—14t—14=0
L= 3% :+lb p=1L(-7% B7) (= |4¢J|2'95+55
Lo 35 p= 1a26yT
4 2
x=-Lor2 1=7437
6 +d4u—-1=0 o 3P—18y-4=0 p &' —8x—11=0
- ~4+4f16+24 y= 18++/324 +48 _ BxA64+176
12 6 8
_ —4x2J0 _ 1822493 _ 824415
12 Y 6 8
u=L2+10)  y=3+£193 x=1+1J15

(p+17=3 (x-37=5
p+1=13 ~3=%45
p=—li«j§ x=3iwf§

2 _ 2
(a-6)-36-18=0g (m- 3y —2+1
(a—6)"=54 (m-3y=3
a-6=+/54=436 m-3=+L
a=6+36 m=13++5)
V=2y+1=0 k p2+6p=——
@-1P-1+L1=0 (p+3P-9=-2
(y—l)z (p+3y=1%

= 7‘-= W2 pe3=t3 =12

i]; p=—3i%\/§
47 -28x+49=0 o £+ 1r=1
F-Tx+ 2 =0 (+1y-L=1
-IP-280 @i
(x-2y=0 t+1=4
x=1 t=L(-1£413)

18

a (y=2-4+2=0b (p+17=1-2=0¢ (x=3V-9+4=0d (r+57=-25+7=0

(r+5)y=18
r+5=i\/ﬁ=ﬂ\5
r=-5+3.2

h[r

) -
- 1y'=

i
2
i
2
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7. Solve linear simultaneous equations

1

a 3x=2x+1

d subtracting

y+4=0
y=-4
Lx=T,y=-4

8. Solve quadratic simultaneous equations

1.

9. Solve linear inequalities

a sublracting

r=x=2=0
(x+ IMx=21=0
x==] ord

=] _1_:4

d y=2r+ 10
suh

£+ 22+ 1)+ 15=0

FHdr+3=0
(x+ 3+ 11=10
x==3aor-I
x==3,y=4
o x==ly=8§

E y=d4=x
sub.
Wend-x)+(4-xF=22
F-2-3=0
[x+ IHx=3)=0
r==]orl
xm=] y=5

or x=3wy=1

1

a 2x<6
x<3

e Sx=-15
x=-3

i x<14

a y>7

d 2az4
az?2

g 3x<-I18
x<—6

j r=-2=6
r>8

m Ty+21—6y+2<0

y<=23

19

b x—6=%x—4 ¢ x+6=3-4x
x=4 x=-1
x=4,y==2 x=-1 y=5
e x+4y+22=0 f 6x+6y+8=0
2x-3y+1=0 15x -6y -15=0
subtracting adding
Ty+21=0 2Ix-7=0
y=-3 x=1
L x=-5y=-3 wx=1ly=-3
b adding ¢ y=lx=3$ o 5o R e
i R Y sub AR L}E—g
Zx - 1)x-3)=0 X (2 -5) =125 w2 ERD
x=4ord F-dx=0 AU S
£ o LY
xml ymi Mr=4=0 o g"—l’,'_
or  x=3 y==h x=0ord - '@}’
x=if,y==5 »
o x=4 y=3 I
=]
=
y=1l=-x I y=l-x ) _ -
sub. ) sub, SR o T"T”E—ITI
=20l =x)=(1-2F=7 3-x=(1-2F=0 W azZas ¥
=4 I +x=1=0 [ QT :!F 4
=42 (e lix+ 1h=0 TE ez
x==}y= =-lori Il :l go/t
or x=2 y=- x==l,y=2 - !F
or x=4y=1 =
e I
=
x=2y i y=3=4r 5 5 :
sub. sub. 8 1 BRTES
(7 -y -y =10 £ +aii-tx)=4 - E\JDH‘I“'“M I
W -ay=0 F ot +8=0 I
Wir=4)=0 (x=2)Hx-4)=0 S-SR N
y=0or % x=2ord :' goi‘g
: x=0p=10 =2 y=0 e g
o x=3. =4 o r=4 y=-3
3x=221 ¢ 2x=§ d 3x<36
x27 x>4 x<12
1x<1 g =54 h 3x<-4
x<3 x=6 x< -2
dx=<-10 k 2<3x 1 5z1x
xS—% x>% x=<10
b 4p<2 ¢ 6<2x
P<i x>3
e 15<3u f 2629
u=5 b= 3
h y>-13 i —20<4p
p==5
k 3-6r=1-4 1 6+2x=224-4x
77t 6x =18
t=1 x=23
n 20-8x>21-6x o 12u-3-5u+15<9
-1>2x Tu<-3
x<-1 u< -2
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10. Solve quadratic inequalities

1 a (x=1x=-3<0 b (x+2Hx-2050 ¢ (x+5Hx+3)<0 d F+2r-8=0
(x+4Hx=-21=0

Ll=x<3 SL=2gxs2 L=y} AR

e (x=1Hxr=351=0 [ 2+4&=12>0 g (x+THx+3)20 h F=W=22<0
(x+6)x-21=0 fx+2x=113<0

1 5 —b - 11

b

LArxslorx>5 LXS=horx>2 LAXES=Torxz=3 S=2ax]l

i F=-6320 j (x+ENx+5E0 Kk F-Tx=30<0 | F-20x+9120

x+ 9Ny =Tzl P+ 3x=10)=0 {x=THx=13)20
7 -6 -5 =3 10 713
Lrxs=Y%orxzT Lxs=borx>=5 L=3=x< 10 LrxsTorxz 13
2. a (-1ix-4)<0 b (2r+1){r-3)=<0 ¢ ip+p=220

Bp=2ip+11=0

slsxsd a=t<r<} n=lsps i

d (2y-1)y+35)=0 e (dm+lm+3)=<0 f 29+ 1020
(2x=5Hx=-2)20

SxElorxz £

Answers: Coordinated Geometry
11. Find the gradient of a line given two points

1 a:ﬂzz h=£=£ e:ﬂ:-] d:g=i
5-3 -4 21-6 242 2
-1-3 , -7-5 ~8-0 2-6
=3 __2 =15 _ 4 = = —27b _ &
¢ 7-1 3 f -5-4 3 g 0+2 -4 h -1-g 1§
12. Understand the equation of a straight line
1. a grad=4 b grad=} ¢ prad=-1 d grad=-2
yeant= =] y=int = 3 Weirl = yent= =4
2. L b ymx=-H € Jym=Jxr+2 d Sy=dr+]
grad = -1 y=1ix=3 FE=x+4 y=ar+ 1
yeint = =3 grad = 4 grad = -] grad = 4
yeint==3 yim= & wint= 4
20
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13. Find the equation of a line

1. a p-2=3x-1) b y-3=—x-35)
y=ix=1 y==x+§
€ y+i=Hx+2) d y-1==2(x+4)
yudr+5 s L
[ _-.'—]=§!.r=-3]| r |'+2=—-:-{x_f}]
y=ix+2 py=—Sx+ U
2. o -1 == _ =1=3 _2
a grad o i b grad e 2 ¢ grad s -1
y=3x+1 y=9==2(x-2) ¥=3=&{x+4d)
ym =t 13 ymdze
= B+2 o = 342 o = D44
d grad n i e grad =3 + I grad ey 3
y=8=d{x=12) y+2==dx=3) y=d==3x+32)
y=dx y==1x- 3 y==ir-56

14. Know rules for parallel and perpendicular lines

1 a gradof y=3<2x 15 =2 b Zt—5y+1=0=ay=%x+%
parallel grad = -2 gradof y=2x+ 1 is 2
parallel grad = 2
¢ gradof y=3x+4 15 3 d x+2y-3=0 =>y=%—-l_-x
perp grad = =t = -1 gradof y=2 - dx is -1
perp grad = = =2
2 a gradof y=4dx-1 15 4 b gradof y=6-x is -1 c gradot'x—3y=(]is§
parallel grad =4 perp grad =1 perp grad = =3
Ly=T=4(x-1) Sy=3=x+4 Soy+2==3(x+2)
y=4x+3 y=x+7 y=-3x-8§
3 a gradof 2x—3y+5=0is 2 b gradof 3x+4y=11is -2 ¢ gradof 3x+3y=6 is -4
parallel grad = 2 perp grad = 4 parallel grad = -2
aytl=23(x-3) ny=5=4@x-2) Ly+T=-1(x+4)
Ip+3=2—6 y-15=4dr -8 Sp+35==3x—12
2x=-3y-9=0 dx=3y+7=0 Ix+ 5 +47=0
Answers: Trigonometry
15. The sine rule
AC 16 ) sin£PRQ _ sin57
sinl18 sin26 82 11.4
AC= 16xsinl18 sin ZPRQ = 8.2xsin57 =0.6033
5in26 1.4 ’
=322cm ZPRQ=37.1°
16. The cosine rule
1. xF=718+15% 2. 8= 1P 1P - 2% 13 % 1T % c0s LACE)
—{2x7Ex 153 = cos 31.5%) cos LACH TTEeTE
= 914212 = 0.3032

XZ=195b cm (3sh)

ZACHE= 724" (1dp)

21
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17. Mixed

1. a2 a=180-(40+32)=108 b ¥ =27 +38

£ AR
sn 108 sm 40
23 Ixsinl08
x- ——
sin 40
x =342 cm (3s0)
sing _ 3in96.5
. KR —=
2 67 ”
sin‘ce = 67x51n96.5

9”2
sin @ =0.7236

a = 46351
0=180-965-a
@ =37.1°(1dp)

18. Area of triangles

1. a area
= 4221 x 3.4 xsin 66

=3.26m’ (3sf)

~(2x2.7x38xcos 83)

X =19.229
x =439 m(3sh)

b 19°=08+L7

- (2x08x1.7xcos

08 +17° <19
2x08x17

cos 8 = -0.02941

cosf =

6 =91.7° (1dp)

area

=4 x35x68xsin 116
= 1070 ¢m’ (3sf)

Answers: Inequalities on graphs

1. On the grid, shade the region that satisfies all three of these inequalities

y>—4 x<2 y<2x+1

¥

(Total for Question 19 = 4 marks)

a)

22

sina sm 61

76 105§
sin a= 18X5m61 5 633)
105

a=39.276

B =180 - (61 +39.276) = 79.724
sin79.724 sin6l
xm 105x5m79.724

sin6l

x= 11.8 em (3sf)

¢ F=748+87
- (2x74x87xcos43.7)

F=373608,1=61123

sing sn43.7

74 61123

sin@ = 13xsn837 _ ¢364
61123

6 =56.8°(1dp)

— smT724
(%]
S BxsinT14
65

sin o= = (.B5035

= 58.270
f= 180 - (724 + &) = 49330
arca
=L %5865 5in 49330
= 14.3 cm’ (3s0)
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2. -r<xsl pra2
x and y arc islegeTe.

’--\:glt

O the grid, mark with & coeis | X, cach of the jix poists which satisfles sll

these 3 insqualities.

S
l
|

3. dc+dpeay

g e

y<3in, y=>0, x>0

x ared p o baoth integers.
O the prid, mark with & ceoss: (=), each of the thires points which
satisfy ull these foor inpqualitie:.
i ¥
T e B
U l
]
A
—_ 1
1 b
.
L
¥ et —
Y
— —- &
Y
L
=3 —\;' ! i F 3 5 4 o
’ R
-2 L
-} %
LY
] 5 —_—ge |
| 1ERY 1Y I I O A 0 el i ] S o

Answers: Transforming graphs

translated 1 unit in positive x-direction

stretched by a factor of 2 in y-direction

- oo

translated 3 units in negative y-direction

stretched by a factor of 4 in x-direction

reflected in the x-axis stretched by a factor of £ in y-direction
reflected in the y-axis stretched by a factor of 4 in x-direction
y b y c
0.9)
000 x
04,0 x
y=2x+5+1 = y=2x+6 b y=3(1-4x)
y=3(x+4)+1 = y=3x+13 d y==(4x-7)
b » [ Y
(0,6)
0,4) (1,4)
0 0 x
stretch by a factor of 4 in y-direction b translation by 2 units in positive x-direction

reflection in the x-axis

translation by 5 units in positive y-direction

23
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Answers: Algebraic Fractions

1 a = dr-1 _ l — H2x+5) _ i - IHy+1) d = {x+ 35 x~35)
6(3x-1) 6 42x+5) 4 (y+6)(y+1) (x—2)x-5)
— 3 — X+5
y+o x=2
e = (a+t2a-3) xx+3) g = (3t +13r - 4) _ (3x-2)2x-3)
{a+6)a=3) (2x=1)Hx+3) (r+4)r=4) (4x+303x=2)
— a+2 - X — J+l — 2x-3
a+6 2x-1 r+4 4x+3
2 4 = 3’ x Hx-l) _ 2 _ (x+6)x-6) x+2 _ x+6
9(x—1) 2x 3 (x+2)0x+3)  x-6  x+5
c = min+2) % n+4 _ ]_ - 4x-3) xx+d) 4x
(n+4)in+2) 'S n (x+2)x=2) (x+1)}{x=3) (x=2)x+1)
e = 4,1-2 2y +1)p+5) _ 4y — lx+1ix—1) (Br—1H2x-1) _ x+1
vi2y+1) O (p+S)y=3) v=3 (2x-1)x+4)  (3x-Dix—-1)  x+4
_ 10{x—1) {(x+3)x+4) =2 _ a:{a—3] (2a=1)a+3) _a
g Sx+3) (4+xWl-x) 4a(2a-1) (a+3Ha-3) 4
3 g = Ar+d+Ty p = 2x+3-(x-5) _ 7-3x
yiy+4) (x=5Kx+3) 2x+2)
_ 9y+8 _ 2" +5x+3
wy+4) (x=5)}x+3)
g = 2+5-3) e =2 Sq =_* x+2
x=3)x-1) glg+3)  dig+3) We=1) x(x-1)
_ Tx-=15 _ B+3¢" _ dx+3(x+2) _ Tx+6
Ax=3x=1) 4gig +3) Ix(x=1) Ax(x=1)
g = 4 x — B _ 3 — 5+12 4
x+5 (x+3Nx+5) (x+2)x=2) x+2 (20 +1)1+3) Zr+1
— Hx+3)+x — bx-3(x-12) — St+12-4{r+3)
(x+3Nx+35) (x+2)Nx=2) (Ze+1)e+3)
— Sx+12 - Ix+6 - 4
(x+3Nx+35) (x+2)Nx=2) (20 +1M1+3)
Hx+2) 3
(x+2Hx—2) -2
4 a = xx-5) —x — (4+xH4-x) — Ax=3INx+1) d = x+1)x-1)
6{x=5) 6 (x+4}x=2) Hx=1)x=3) (2x+1)x=1)
— 4-x — 2Ax+1) — x{x+1)
r=2 Ix=1) 2x+1
_ x3-x) § o= M- _ (2-x)(1+3x) h = (0 =1)(x" - 4)
2Hx+3IHxr—3) (3x=-2}x+2) (2x+5)x—2) {(x+1)}x—=2)
—__ X — x(x=1) __31+I - (x+1x=1}x+2)x-2)
Ax+3) 3x-2 2x+5 (x+1Nx—2)
=(x—1)(x+2)
5 a = 10(x+1Hx~-1) . (x+2)x+4) =2(x— 1} _ 1r=2) » (3r+202r+3) _
Six+2) (x+1Hx+4) (20 +3)i=2) (3r+2N3r-2) -2
c = Zx+1lx+5) x(4x-3) — x+1 - (4x-3W2x+3) x2x+3) —_x
(4x—=3Hx-1) 4x(x+35) {x—=1) (2x+3}: 2{3-4x) 2
_ (D45 2x(x=3) _ x(x"+5) _ 2N =) Sy =18
= - = X B = -2y - 1)

(x+3Hx—-3)

42t +1) Hx+3)

(5y=1iy+2) ¥ +4
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