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Please read through the examples and then try the questions, showing your

working clearly.

Indices and Surds

| Simplify these expressions. a 2x'x3x’ b 12x" =4y’ ¢ (3°)
[
a2 Multipy the coefficients
E a 2°x3x° =6x"" o together and use
® Xkt =t
b a
w =&x"
b 12x"'+4x'3=12{ Since 12:3 and
Ay’ 4 7 .
= x‘+x’=x”‘°su;,;=x'
which we just write as x
G (an JZ‘% = 3"’.‘ [x.':\}?‘)-
g
=2 7® . ayh _ L ub Bath the 3 and the x” must
Since (") =x be raised fo the power 3
.
Simplify these expressions. o
a 5x’'x2x’ b 18x" +3x7 c (2+°)* d [%]
1 | Evaluate each of these without using a calculator. )
2z
Q 05 - 3
= | a 25 b6 c 8°
a
E
1]
* 05 5 1
[T 3 257 =25¢ Slnceapowerofé
=4/25 represents 2 square root,
=
hE - ~[e]
:i I Since a power of -1
B represents a reciprocal,
i
T
s o Always calculate a root
¢ 3=[53] before a power.
=52 ! Since the cube root of 8 is 2
=
L o

Evaluate each of these without a calculator.

1 2
a g’ b 272 ¢ 647 d [—)

o3 | Write these expressions in simplified index form.
‘ 2 2x
=latx 8 o=
g ¢
£
% | :
w | a Yu=x"
2
b — = 29
2
e Z_2x Since /¥ = X2
* g
X
iy i Subtract the powers,
sk remembering that x = x*
1
—
o
Write these expressions in simplified index form.
a Ix* b 2, [ o d ﬁ
Jx Jx Ax

« | Simplify these expressions without using a calculator.
5} [ 2
= | a Jfi8+5/2 b — L ——
o V3 1-v5
§
I.ﬁ a AB=+3/2 915 2 square-number factor of
18 80 you can simpliy .1
=52 you can simpiify /18
Therefore V18 +542 =32 +5./2 |
= Collect like terms. I
=82 1
(5] B3
b == /3 Rationalise the denominator
\fﬁ_' \f’g v@ by multiplying numerator
= 63 and denominator by /3
° [
=23 | Since 6+ 3=2 |
c . 2{1+J§) Rationalise the d inal
= onalise the denominator
=5 (1-JB)(1+/5) by multiplying numerator
_ 2(1++5) and denominator by 1+ /5
=
=—1{1+J§) (1-JB)1+B)=1-45+.56-5
2 =1-5=—4
L v

Simplify these expressions without using a calculator.

4 3
a 3287 b & c - d

Tyt @)




Solving Linear Equations and Rearranging Formulae

-
* | Solve the equation 7x-5=3x-2
o Subtract 3x from both sides
o dx—B=—2 of tha aquation.
E 4x=3
2 5 ra—— | Add 5 to both sides of the
L x= 7 equation.
the equation by 4
L
Solve the equation 3x+8=5x-6
\
\
‘-;: Solve the inequality 5(x-2)<2x+1 ’_< Firstagand the bradkels. ‘
B| Bx-10<2x+1* I
g PN | Subtract 2xrom bot sices J
o <1
w s Add 1010 both sides.
X= E r
3 l Divide hoth sides by 3 ‘
L o
Solve the equation 3x+8=5x-6
B '
(; Rearrange Ax-3= % to make x the subject.
- : ,
E TA—B =B ! Multiply both sides by 2 |
™ 2Ax—B—x=F5 I
* . | Subiract xfrom bot sides |
L 2Ax—x=B+6
«(2A-N)=B+6 |—‘ Ad 6 o both sides. l
. BiE Divide both sides by
oA 124~ 1) o make x the subject. —‘ Factorise the side invalving x I
N >

Rearrange 3{x+ A)= Bx+1 to make x the subject.

| Solve the simultaneous equations 5x—4y =17, 3x+8y=>5
[ " .
'E. 15x+40y =25 (1) . ;lru;tlp!y the second equation
E 15x—12y=51 (2) *
» | Multiply the first equation
w| (-(2):52y=—26 oo i
1
l}l’ I —
& Subtract equation (2) from
A" equation (1) to eliminate x
Sx— [_E]= 17 -
Solve this equation
= L
SeEe =Ly to find the value of x 1
Dx=15 Substitute ¥ = = into one
x=3 of the original equations.
\
Solve the simultancous equations 2x+5y=1,3x—2y=-27 Try It o
\
"‘\l,
17 | Find the point of intersection between the lines with equations y=2x+5and y=7-3x
O
= Ex+5=T-3x = Substituba 2x + 5 for yin the
= B = sacend aguation.
Q
» Eipg==g
kL . _i Safve 1o Tind he value of x
=014
y=E[04)+D o+
e Substibute & = 0.4 Inlo gither
=58 al the arkgiral equations 1o
So the lines intersect at the point (0.4, 5.8) find the p-cocrdinate.
N A

Find the point of intersection between the lines y=3x+4 and y=G6x-2




Factorising Quadratics and Simple Cubics

Example 1

Factorise each of these quadratics.

a 9x’+15x b x*+3x-10

a 9x" +15x=3x(3x+5)

The highest comman factor of 9x° and 15x is 3x

¢ x'-16 ”

b« +3x—10=(x+5)(x~2)

50 the constants are -2 and 5

¢ X —16=(x+4)(x—4)

‘You need to find two constants with a product of
—10and asum of 3:5x —2=—10and 5+ -2=13

L

%" and 16 are both square numbers,

Factorise each of these quadratics.

a I4x'-7x b x'-5x+4 ¢ x'-25
o0 | Factorise each of these quadratics. Split 11 info O + 2x since 9x 2 =18 and
iﬂ"_ a 3x%+11x+6 b 2x*-9x+10 sl
E 2 z Factarise the first pair of ferms and the second
g 8 5x"+1Ix+6=3x +3x4+2x+6 M pair of terms.
wi =3u(x+3)+2(x+3)
=(Bx+2)(x+3) Split 9 into —4x - 5x since —4 x-5=20
|— and2x10=20
b 25" —9x+10=2x" —d4x—5x+10

=2x(x—2]-5(x—2)
=(2x=5)(x-2)

.

Factorise the first pair of terms and the second
pair of terms.

Factorise each of these quadratics.

a 5x'+21x+4

b 6x°+7x-3

¢ Bx'-22x+5

Exg n:\[;le 3

Use factorisation to find the roots of these quadratic equations.
a 4x*+12x=0 b 5x°=21x-4 r . ol
a 4 +12x=4 x(x+3) 70ne oithe factors must be equal to zero.
Ax(x+3)=0=4x=00r x+3=0 Solve to find the roots.
If4x=0then x=0 and if x+2=0then x=-3 i
. Rearrange so you have a quadratic
b 5 21x+4=0 expression equal to zero.
5x” —21x+4=5x" —-20x—x+4 L
= arre Write =21x = —x - 20x since
Bk i e ~20%-1=20and 5 4=20
= (5x=")(x~4)
\_ Factorise the quadratic.
(Bx=TN(x=4)=0=Ex=1=0 or x=4=0 o |
fBx—1=0thenx= 2 andif x—4=0thenx=4 The product i zero 58 an of the factors
2] ‘ must be equal to zero.
Solve to find the roots.
\

Find the roots of these quadratic equations,

a 6x°-12x=0 b 4x*=23x-15

Try It o

Sketch these quadratic functions.

Firid the y-intercept by letting

a y=x"+x-6 b y=—x"+4dx

x=0

a Whenx=0, y=—6 »=———

Example 4

When y=0, x* +x—B=0 e——
¥ +x=B=(x+3)x-2) —

(x+3)(x—2)=0=x=-35 orx=2
b Whenx=0 y=0 = ’-|

T pmriix- ¥ |_ Find the x-intercept by letting
¥y=0

Factorise to fing the rools.

Shateh the parabala and kabel

When y =0, —x" +4x=0 =—
—x" b =—xw— k)
=x(i=H=0=x=0 orx=4

|

¥ the p-intercept of =6 and the
x-infercepis of -3 and 2

Sketch the parabola, it will be
s——0o~ this way up since the x= term

. i the quadratic i negative.

Label the xand yintercepts.

Factorisa to find the roots.

—| Find the y-intercept by letting x =0

'— Find the x-infercept by letting y= 0

L.

Sketch these quadratic functions.

a y=x'-25 b y=x"+10x+25

Try 1t @)

¢ y=5x-x°




Completing the Square

3
| Write each of these quadratics in the form p{x+q)° +r where p, ¢ and r are constants to be found,
L
S| a X +6x+7 b -2x"+12x
E ' BY (&Y The canstant term in the
P a x3+6x+?=[x+—] —[—] +7 ® bracket wil be half of the
w -2/ L2 coefficient of x
=(x+3F -9+7
=(x+3)"-2 First factor out the
it N . coefficient af x° then
b -2« +12x=-2[x 6::] complel the o e
= —2[(:(—5]’ —-9] eapression in the sguare
==2(x=3)°+18 brackets.
- — 1)
Write each of these quadratics in the form plx+g)* +r
a x"+22x b 2x' -8x-6 [ (11
\
1 Find the coordinates of the turning point of the curve with equation y=-x"+5x-2
LY
- ¢ +8x-2=—[x*-5x+2] First factor out the —1 then complete the square
E o for the expression in the square brackets.,
& - [[:'< 5] 25 2]
» =i | x| =——
w 2 : = The curve s at its highest posnt when the bracket
. [,_E}’ _17 ; 5 5
= Z p lsequsmm.x—i—0=n—5
[ 5)‘" 17
== x=—| +—
2 4
S the maximum point is at (—2—%]
\. ‘ J

Find the coordinates of the turning point of each of these curves and state

whether they are a maximum or a minimum.

a y=x"-3x+1 b y=—2"-7x-12

€ y=2x"+4x-1




The Quadratic Formula

values of k
a=5.b=3 c=—Fk
Sob’ —4ac=5"—4x5x(=k) =

Given that the quadratic equation 5x° +3x—k =0 has real solutions, find the range of possible

=25+20k

Find the discriminant.

5
25+20k20=ak2—z -

.

The equation has real
solutions 5o the discriminant
is greater than or equal to
arn.

Lca]culatur to solve quadratic equations.

| Solve the equation 3x" —5x—7=0 using the quadratic formula.
2 Substitute into the formula,
g— a=3,b=-5,c=-7 = taking care with negalives.
g . ~(=5) (-5 =4 % Bx(=7) Use your calculator to
w - xR give answer as a decimal:
=51J109 5+4109 ‘émg=2,57 and
&
=257 or —0.91 (to 2 dp) 5_;"]3 = 0.9
\_ I(You can also use the equation solver on your

moo [
i

Use the quadratic formula to solve the quadratic equation 7x*-=4x-6=0

K -
@ 1f 5 - 1ac <0then the equation has no real roots.
€) 1f b - 4ac>0 then the equation has two real roots.
e If b* = 4ac =0 then the equation has one real root.

o ; o o .

x — x

The curve does not
cross the x-axis so
the discriminant is

negative.

The curve crosses the
x-axis twice so the
discriminant is s0 the discriminant
positive, equals zero.

The curve touches
the x-axis once

-~

e
41 Given that the quadratic equation x*+3x+k+1=0 has exactly one solution, find the value of k
']
Bl a=1b=Fe=k+
.;% Sob’ —4ac=3" —4xIx(k+T) » Find the discriminant.
=
L =5-4f .
\ 5 The equation has exactly one
S-4k=0=k=— » solution 5o the discriminant
4 is zeno.
L

-

Given that the quadratic equation kx* - x+5=0 has exactly one solution,

find the value of k

Try It 9

Given that the quadratic equation kx* - x+5=0 has exactly one solution,

find the value of k
N\
| Given that the quadratic equation —x* +7x+3-k=0 has no real solutions, find the range of
% possible values of k
g A== =T ==k
I.E Sob' —dac=T —ax(-Nx(3-k) = { Find the descriminant.
=G1-4k
&1 The equation has no
61—4&<U=¢k>; solutions 50 the discriminant
is negative,
L =,

Given that the quadratic equation kx* =7+ 1=0 has no real solutions, find the

range of possible values of k

Try It °




Line Graphs

\
= | Calculate the gradient of the line through the points A(1, =6) and B(=5, 2) ‘
= 2-(-6) |
a = -_— Yo =W .

E m (=5)-1 - Use m= ﬁm
E _8e - - X=1x=-5and
L - The line has a negative ¥i=-8y,=2
4 gradient 50 slopes down
= —3- from left to right.
L% o
Find the gradient of the line through each pair of points.
a (1, 7)and (4, 8) b (8.-2)and (4, 6) ¢ (-8 7)and(—4.-T)
o
4 |
ol | Caleulate the exact distance between the point (5, 1) and (6, —4) Usa
[ d=Jix, =X F +ly, - 1 F
— ) 7 b e 1 - 1
E d=J(6-5) +(-4-1 with X, =5, x, = 6 and
@ - z yi=1 Y= -4
5 =of T+ (=5)
[17]
||. =26 Leave answer as a surd
| e since this is exact.
| S

~
= | Work out the gradient and the y-intercept of each of these lines.
2 a _v=l.t+4 b y+x=5 ¢ —2x+3y+7=0
E“ 2 ; Since y = mx + ¢ whene m
. . _ Is the gradient and ¢ is the
T A Gradient= - and y-intercept=4 yAnept
= b S
H=EH Rearrange to make ythe
So gradient = =1 and y-intercept =5 subject.
¢ By=-T+2x Rearrange to make y the
T 2 subject,
y==——+—x
= - |
2 ) i
So gradient = — and y-intercept = ——
3 3
& J

Work out the gradient and the y-intercept of each line.

Try It o

Calculate the exact distance between each pair of points,

a (52)and (7, 4) b (6,-4) and (-3, -1) ¢ (v2,4)and (442, -5)
~
9 | The points A and B have coordinates (—4, —9) and (8, -2) respectively. Find the midpoint of AR
]
e T —4)+6 (-9)+(-2)
8| Midpoint= [‘ : | peo[ Bt Kty
E 5 2 2 [ Tl ]
E _[2—11] with x, = -4, x, =6 and
w \2' 2 ¥y ==8 ¥, =-2
= [1. -5-5}
\

Calculate the midpoint of the line segment between each pair of points,

a (1,9) and (2, 5) b (-2,3)and(-5,-7) ¢ (6.4,-9.3) and (2.6, —3.7)

a y=B8-2x b 2y+x=3 ¢ Gx-9y-4=0
1) | Find the equation of the line through the points (3, 7) and (4, -2} in the form y=mx+e

]
-1 e (-2)-7

E 4=3 Rrstuse m=22"21 5 fing
S = the gradient. Jk
L So the equationie y=7=-9(x=3) g

y=T==0x+27

y==—x+34 s— [Expand the brackets and

reamange to the carrect form,

L%

l_ Use y - y, = m{x - x,) with

(X, 0,0 =13, 7), or you could
use the point (4, —2) instead.

Find the equation of the line through each pair of points.

a (3 Tand (2,0 b (5 =1)and (7, 5) ¢ (-3, 4and (7, 2)




Example 6

e

l: 2x+Ey=5=6y=5-2x

The line {, has equation 2x4+6y=5. The line I, is parallel to !, and passes through the point
(1,-5). Find the equation of [, in the form ax+by+c=0 where a, & and c are integers.

Rearrange io make y the
_E 2 subject 50 you can see what
Rhdarary the gradient s

2 1
The gradient.of |, Is o which simpiifies w—g

Since 1, and J, are paraliel

1
Therefore the gradisnt of I, is — 3

]
S0 the equation of I, isjf—(—53=—g|:”—1)

=sy+5=—%{x—'1}
==Hy=15=x=1

Usg ¥ = §fy = mix - X} to
write the equation of 1,

Multiply both sides by -3

= x+3y+14=0 -z‘ Rearrange to the correct form, "|

50 that all coefficients are
integers.

The line i, has equation 3x -2y =8 A second line, [ is parallel to [, and passes

Try It 0

through the point (3, —2). Find the equation of 1, in the form ax+ by +¢ =0 where a,
b and ¢ are integers.

= | Decide whether or not each line is parallel or perpendicular to the line y=4x-1
% a 2x+8y=5 b 20x+5y=2 ¢ 16x—4y=5
E Firsit nate that the gradient of y = 4x="1is 4 Rearrange 1o make y the
5| 8 ex+8y=5=8y=5-2x e
—yme 1
¥= B i nuewadiulis-;
o ) -
4){[—;]:—1 &0 this line is perpendicular to y=4x-1 s——nn— Sinos the product of the
radients is —1
b 20x+5y=2=5y=2-20x redenie
=;.y=g_4x Rearrange to make y the
5 subject.
The gradient i —4 =0 this ine is neither parallel nor
perpendicular to y = 4x-1
G 16x—4y=E=4y=16x-5
5
= y=dx——
p=t—
The gradient ks 4 so this ling |5 parallel to y=4x-1
. o

Decide whether or not each line is parallel or perpendicular to the line y = 4-3x

a Jx+by=2

b S5x-15y="7 € 1Bx+6y+5=0

Find the equation of the perpendicular bisector of the line segment joining

(2, -3) and (-12, 5)

“ﬁ'

0 | ‘Theline |, has equation 7x+4y=8 The line I, is perpendicular to |, and passes through the
2| point (7, 3). Find the equation of I, in the form ax+by+c=0 where a, b and c are integers.
oL
g L: Tt by =8mbdy==Tx+b Rearrange to make y the
e 7 subject 50 you can see what
w ==*.'r=-:¥+2’ the gradient s,

So the gradient of | is zaﬂdth' radient of | i&i i

st misegais e o 4=
So the equation of | 1s y—3= g{x—?} -

2 = s Uﬂl‘-f|=ﬂﬂx—l|lm
=Ty-21=4x-7) o | write the equation of
=Ty=21=4x=286

y Multiply both sides by T
= a4x—Ty—-T=0 s——— Rearange 1o the comect form. 50 that all coefficients are
integers.
L A
The line I, has equation 4x +6y =3. A second line, 1, is perpendicular to I, and Try it €)
passes through the point (-1, 5). Find the equation of [, in the form ax+Iy+e=0
9 where a, b and ¢ are integers.
. ™
@ | Find the equation of the perpendicular bisector of the line segment joining (3, —4) and (9, -6)
U
| (222 (7
m : X
|f| Gradient of line segment: Is %=—%= —%
e e
S0 the perpendicular bisector has gradignt m=3 +=—— e Xy =K,
The eauation of the perpendicular bisector is y —(—5) = 3{x - &)
or y=3x—23 T Since they are perpendicular
Usa ¥ - ¥, =m{x—x,) "”"3"{”‘];"
. o



Circles

A circle of radius r and centre (a, b) has equation
(x—a) +(y-b)y=r

| a Find the centre and radius of the circle with equation (x—5) +(y+1)*=9
LY )
= | b Write the equation of a circle with centre (=3, 7) and radius 4 P—
E 2 2 __
. (X =51 +(y—(-1)" =9 s0
m© -
3 a Thecentreisat (5,—1) o s
- The radius 159 =3
|_ Remember to find the
=-3 k=7 =
i L it positive square root.
So equation is (x+3)° +(y—7)" =16
| | Remember to square the
radius.
g

a Find the centre and radius of the circle with equation [x+2)° +(y-8)" =25

b Write the equation of a circle with centre (7, —9) and radius 8

X —Brty Ay +E=0

Find the centre and radius of the circle with equation x* + y* —8x+4p+2=0

(x4 -16+(y+2)f' -442=0 o

Group the terms imvolving x
and the berms invalving

Example 2

(x—d) +(y+2)" =18
S0 the centre is (4, —2) and the radius is Jie=342

\

L Complete the square for
— x'—8xand ¥ +4y

Find the centre and radius of the circles with these equations.

a 4y -10y+16=0 b x*+y +6x-12y=0

Example 3

Find the equation of the circle with diameter AB where A is (3, -8) and Bis (-5, 4)
Fatiral ( S+(5) (8)+4 ] N The centre is the midpaint of
= i Mm[:,q-x, ¥ +¥,
=(-1.-2) 2 " 2
1 -
Radiusis - (-5-3) +(4-(-8)) The radius is hal of the
1 length of AR
= E"‘II =-8Y +(12)
=23 Usa (x —aff +(y - =r*
2 z_ ) and remember to square the
So the equation of the circle Is (x+ 1) +(y+2)" =52 oo radius: (24T3Y = 52
L

Find the equation of the circle with diameter AB where A is (4, 6) and Bis (2, -4)

Try it @

~
| Acircle has equation (x+3) +(y-7)" =26
Q@ :
.| @ Show that the point (-4, 2] lies on the circle.
g b Find the equation of the tangent to the circle that passes through the point (-4, 2)
*
L 8 (~4+3) +(2=7F =(=1 +(-5)" Substitute x = —4, =2 inta
the: equation,
=1+25
=26 s0 (-4, 2) lies on the circle,
Use m= [ I;r-_**-]
b Centre of circle is (=3. 7) X=X
27 =5
Grsdlent.ofmdlusts_‘q__’:_m—_1— Sime\[_;]x,ﬁf-]
i r -
A tangentis perpendicular to a radius so gradient of tangent b-g
- S . 1 Use y - y, = mix - x,} with
Therefore equation of tangent is y =2 =——(x+4 i L
4 R i ()= (4, 2)
Y "

A circle has equation (x—1)" +(y+4)" =50

a Show that the point (6, 1] lies on the circle.

Try Ito |

b Find the equation of the tangent to the circle that passes through the point {6, 1)




Example 5

The line x+3y =12 and the circle (x+3)F +(y-7) =4 intersect at the points A and B

@ Find the coordinates of A and B
b Calculate the length of the chord AB

a x=12-3y

(12=3y+3) +(y=Tr =4

Rearrange the eguation of the
ling to make either x or ythe
subject iwhichever is easiest).

=(15-3y) +(y-7)' =4

=225-90y+9y° +y" —14y+49=4

=10y" =104y +270=0 +—m—m— o———

=y=54 or y=5

I equation af the line ko find the values of x
x=12-3(54)=x=-42

The line and the circle will intersect twice
j uniess the ling is a tangent to the circle.

x=12-3(5)=—3

So they intersect at A(—+.2, 54) and B(-3. 5)

Substitute for x (or y) in the
equation of the circle.

solvisr on your calculator.

Substitute the values of yinto the rearranged

b Length of chord AB= (=3~ (—4.2))" +(5-5.4)"

=J1.2° +(-04)

=§J1_o (= 1.26 to 3 significant figures)

Use d = (x, —x,) +(p, - )

e
l. You can find points of intersection using a graphics calculator,

The line 3x+y=35 intersects the circle x* +(y-4) =17 at the points A and B

a Find the coordinates of A and B b Calculate the length of the chord AB

Example 6

Show that x—y=12 isa tangent to the circle (x-6)" +(y+2)" =8

y=x=12

(x—B) +(x—12+2F =8
= (k-6 +(x-10 =8

=5 =125+ 36+ —20x+100=58

=2x" -32x+128=0

b —4ac=(-32) —4x2x128=0

So they meet once only.

Rearrange the equation of
the line to make either xor y
the subject.

-

Subistitute for y (or X into the
equation of the circle.

-

Expand the brackets.

Hence x—y =12 s a tangent to (x—B8)° +(y+2)° =8

{

To show that a line is a tangent to a circle you can 1

Simplify.

If the discriminant ks zero
then there is exactly one
solution.

show that they only intersect once.

Show that 2x—y+11=0 is a tangent to the circle (x-5)* +(y-1)* =80

Try It G




1. Indices and Surds

£ ol gl

3. Factorising Quadratics and simple cubics

b =

B b A e ®

Tx(2x-1) b (x-4)x-1)ec (x+5)x-5)
(5x+1)(x+4)

(3x—1)(2x+3)

(2x-5)(4x-1)

x=0o0rx=2 b x:z orx=5

25

y=5c-2

0

1 a 102" b 6x c 16x d
2 a6 b o g = d
8
2 A E
3 a x5 b 3x 2 c 3x? d
4 a 57 p 3 c -343J2 d
o 3
2. Linear equations and rearranging formulae
1 x=7
2 x>2
3 pol-34
3-B
4 y=3,x=-7
5 (2,10)

TRY IT ANSWERS

4. Completing The Square

1 a (x+11PF-121 b 2Ax—2)"-14
¢ —(x-5P+25
[3 5%, G g
2 a —.——J:sa:mummm
2" 4

o

71y, >
b ——— | 15 & IMAXITLIm
24

¢ [-1,-3) is a minimum

5. The Quadratic Formula

1 z=1250rx=-0.68
1

20

k2-2
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#}ﬂ
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6. Line Graphs

[*4

=}

1
a — b -2 C —E
3 2
a 22 b 310 ¢ 311
a (157 b (-35-2) ¢ {L9-65)

a gradient is -2, y-intercept is 8

1 3

b gradient is —E.}--i:m- rcept is =
¢ gradient is 2 y-intercept is 2
1 i 8~y ETCE —t
3 9

a y=-2x+13 by=3x-18 c Sy=3x-1]
Jx-2y-13=0

a neither parallel nor perpendicular

b perpendicular

¢ parallel

Jx-2y+13=0

Tx—4v+ 39=0

1

a
b
a
b

7. Circles

centre (=2, 8), radius is 5
(x=7) +(y+9) =64
centre (0, 5, radius 3
centre (-3, 6), radius 345

(x=3+(y-1 =26

a
b

a
b

¥

(6-1) +{1+4)* =52 +52 =50 50 (6, 1) lies on the circle
y=-x+7
(1.6, 0.2), (-1, 8)
E
5
=2x+11= (x-5 +(2x+11-1)* =80
= (x=5) +(2x+10)°* =80
= % = 10x+ 25+ 4x* +40x +100 = 80
=522 +30x+45=0
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exactly one solution
Therefore the line and the circle touch once, hence the line is
a tangent to the circle.





