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Checklist of learningand understanding R\
Quadratic equations can ;e solved by:

® [lactorisation

& completing the square
—b + B = dar
2a '
Solving simultaneous equations where one is linear zid one is quadratic

® using the quadratic formula x =

@ HKearrange the linear equation to make either x or 3 the subject,

& Substitute this for x or y in the quadratic equation and then solve.

Maximom and minimum points and lines of symmetry

For a quadratic function f{x) = ax® + bx + ¢ that is written in the form fx) = alx—° + k;

[

& the line of symmetry is x = /i = - 2
& il o =0, there is a minimum point at O, &)

@ if a <0, there is a maximum point at (f, k).

Quadratic equation ax® + by +¢=0 and corresponding curve y = s> + bhx +¢
® Discriminani = b* - dae,

If b* —dae = 0, then the equation ax® + bx + ¢ = 0 has two distinet real roots,

L]
® If & - 4ac = 0, then the equation ax? +hx +¢ = 0 has two equal real roots.
L ]

if b% —dge < 0, then the equation ax® + bx + ¢ = 0 has no real roots.
@ The condition for a quadratic equation to have v=ul roots is & = dae =0,
Intersection of a line and a general quadratic curve
® If aline and a general quadratic curve inlersect at one point, then the line is a tangent to the surve at that point,
® Solving simultaneously the equations for the line and the curve gives an equation of the form ax® + bx + ¢ = (.

o b —dae gives information about the intersection of the line and the curve,

| two distinet real roots two distinet points of ‘nisrsection

two equal real roots one point of intersection (line is a tangent)

ni real rools no points of inierseclion




Chapter 1: Quadratics

END-OF-CHAPTER REVI " ERCISE 1
& —

1

A curve has equation y = 2xy+ 5 and a line has equation 2v+ 5y = 1

The curve and the line intersect at the points 4 and 8. Find the coordinates of the midpoint
of the line AB.

a Express 9x? — 15x in the form (3x—a }2 — 6.

b Find the set of values of x that satisy the inequality 9x% — 15x < 6.

Find the real roots of the equation '—t: +4= 2
X

Find the set of values of & for which the line y = kx = 3 intersects the curve v = x7 = 9x at two
distinet points.,

Find the set of values oi the constant & for which the line y = 2x + & meets the curve v = | + 2fx — x7

at two distinet poinis.,

a Find the coordinates of the vertex of the parabola v = 447 —12x + 7.

b Find the values of the constant & for which the line y = &x + 3 is a tangent to the curve
p=d4xt=12x+ 7.

A curve has equation y = 5 — 2x + x* and a ling has equation y = 2x + k, where k is a constant.

a Show that the x-coordinates of the poinis of intersection of the curve and the line are given by the
equation x* —dx +(5— k)= 0.

b For one value of &, the line interzects the curve at two distinct points, 4 and B, where the
coordinates of 4 are (=2, 12). Find the coordinates of B.

¢ For the case where the line is a tangent to the curve at a point C, find ihe value of & and the
coordinates of O

s 2
A curve has equation y = x~°

—5x+7 and a line has equation y = 2x - 3,
a  Show that the curve lies above the x-axis.
b Find the coordinates of the points of intersection o the line and the curve.

¢ 'Write down the set of values of x that satisfy the inequality x° —5x+7 < 2x - 3.

A curve has equation y = 10x — x*,
a Express 10x — x7 in the form a — (& 4 £)°.
b Write down the coordinates of the vertex of the curve.

¢ Find the set of values of x for which y=9,

A line has equation y = kx + & and a curve has equation y = x* + 3x + 2k, where k is a constant.
i Forthe case where & = 2, the line and the curve intersect at poinuis 4 and 8.
Find the distence A8 and the coordinates of the mid-point of 48,

i Find the two values of & for which the line is a tangent to the curve.
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121

141

141

141
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131
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@ 11 A curve has equation v = x = 4x + 4 and a line has the equaiion y = mx, where mi is a constant.
i Forthe case where m = I, the curve and the line intersect at the points 4 and 8,
Find the coordinates of the mid-point of 48, 14

i Find the non-zero value of m for which the lin= is a tangent to the curve, and find the coordinates
of the point where the tangent touches the curve. 151

Cambridee Imrernational AS & A Level Mathematics 9709 Paper 11 OF June 2013

12 i Express 2x? = 4x + 1 in the form a(x + #F + ¢ and hence state the coordinates of the minimum point, A,
on the curve y = 25 —dx 4 | E]|

The line x — y + 4 = 0 intersacts the curve y = 2x% — 4x + 1 at the points 2 and 0.

It is given that the coordinates of P are (3, 7).

ii  Find the coordinates of 0. 131
iii Find the equation of the line joining { to the mid-point of A7, 13

Cambridge International A5 & A Level Mathematics 9709 Paper 11 Q10 June 2011

Copyright Material - Review Only - Mot for Redistribution



Cambridge International AS & A Levepathematics: Pure Mathematics 1

) N
$and understanding K\

Functions
A function is a rale that maps each x value to just one ¥ value for & defined set of input values,
A functica can be either one-one or many-one.
The set of imput values for a function is called the domain of the function.
The ==t of output values for a function is called the range (Gr image set) of the function.
Comiposite functions
» fg{x) means the function g acts on x first, then | acts on the result.
® fg only exists if’ the range of g is contained within the domain of I,
® Ingeneral, fglx) = gfix)
Inverse functions

The inverse of a function f{x )12 the function that undoes what { x) has done,
() = fix)=x orif v=fix) thenx=1"(y)

The inverse of the funcien f{x) is written as £~'(x).

The steps for finding the inverse function are:

Step 1: Write the lunction as y =

Step 2: Interchange the x and y variables,

Step 3: Rearrange to make p the subject.

The domain of £{x) is the range of fix).

The range of () is the domain of f{x).

An inverse function [~'(x) can exist if, and only if, the function [ x) is one-one,
The graphs of f and £ are reflections of cach other in the line ¥ = x.
If fix) = £~'{x), then the function I is called a self-inverse function.
If [ is seli-inverse then My} = ».

The graph of a self-inverse function has y = x as a line of symmetry.

Transformations of functrons

® The graph of y = fi v} + @ 15 a translation of y = fix) by the vector [ 0 ]
a

The graph of » = fix + @) is a translation of y = fix) by the vector [ = }
0

The graph of y = = fix) is a reflection of the graph p = fix) n the x-axis

The graph of ¥ = {—x)is a reflection of the graph v = {{ xj in the p-axis.

Tz graph of ¥ = afix) is a stretch of ¥ = f{x), stretch factor a, parallel to the y-axis.

The graph of p = flax) is a stretch of ¢ = f{x), sieetch factor &, parallel to the x-axis.
Combining transformations

When two vertical transformations or vwo horizontal transformations are combined, the order
in which they are applied may affect the outcome.

When one horizontal and one veriical transformation are combined, the order in which they are
applied does not affect the ouvicome,

Vertical transformations follow the ‘normal” order of operations, as used in arithmetic

Horizontal transformations follow the opposite order to the *normal’ order ol operations, as
used in arithmetic.




Chapter 2: Functions

END-OF-CHAPTER REVI " ERCISE 2
& —

1  Functiops { and g are defined for x € [ by:
R |

gixP Sx—x°

Express gf{x) in the form a — b{x — ¢)°. where &5 and ¢ are constants, 151
’

——

2

o _1,\ ¥

The diagram shows 2 sketch of the curve with equation y = filx).

AN 1
a Sketch the graphof v = —F[ 5 1] 13
b Describe fully a sequence of two transformations that maps the graph of p = fix) onto the
graph of v =3 - x). 12]

3 A curve has equation y = x% + 6ix + 8.

a Sketch the curve, showing the coordinates of any axes crossing points. 12]
'
b The curve is translated by the vector Lﬂ] then stretched vertically with stretch factor 3.
Find the equation of the resuliing curve, giving your answer in the form y = ax® + bx. 4]

4  The function ;x> v =2 15 defined for the domain x = 0.

a Find '{x) and staie the domain of . 131
b On the same diagram, sketch the graphs of  and . 131
5 i Express —x' +6x —35 inthe form a(x + &) + ¢, where a, » and ¢ are constants. 131

The funciion f:x +— —x? + 6x = 5 is defined for x = m, where m is a constant.
it Staie the smallest possible value of m for which f is one-one. 11
iii For the case where m = 5, find an expression for £7'(x) and state the domain of ', E]]

Cambridge Intcinetional AS & A Level Mathematics 9709 Paper 11 Q9 November 2015

@ 6 The function f: x — x% — 4x + k is defined for the domain x = p, where k and p are constants.

i Express f{x) in the form (x + &)° + & + k, where @ and b are constants, 121
ii State the range of f interms of k. 1]
iii State the smallest value of p for which f is one-one. 1]

iv For the value of p found in part iii. find an expression for £~ x) and state the domain of {7,
giving your answer in terms of k. E]]

Cambridge International AS & A Level Mathematics 9709 Paper 11 Q8 June 20012
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The diagram shows the function [ deficed lor —1= x =4 where

Ix-2 for —1l=x=1],
fx} = 3 jx‘ inr l=xy =4
i State the range of 1, [
ii Copy the dingram and on vour copy sketch the graph of ¥ = ' x). 121

iii Obtain expressions to define the function ', giving also the set of values for which each
expression is valid. 6]

Cambridge International AS & A Level Mathematics 9709 Paper 11 Q10 June 2014

The function f is defined by fix) = 4x% = 24x + [1, for x € E.

i Express fix) in the form a{x — h¥ + ¢ sind hence state the coordinates of the vertex of the

graph of » = f{x). 141
The function g is defined by g(x) = ¢t =2y +1],.for x=1.
i State the range of g, 12]
iii Find an expression for g7'(x) and state the domain of g7, 4]

Cambridge International AS & A Level Mathematics 9709 Paper 11 Q10 November 20142

i Express 2x” - 12x + 13 in the form a(x + b)° + ¢, where a, k and ¢ are constants. 13]

i The funciion fis defined by flx) = 257 — 12x + 13, for x = k, where k is a constant. It is given
that [ 154 one-one function. State the smallest possibie value of k. 1]

The value of k is now given to be 7.

iii. Find the range of f. [1]

iv Find the expression for '(x) and state the domain of £, 151
Cambridge International AS & A Level Mathematics 9709 Paper 11 Q8 June 20113

i Express x* —2x — 15 in the form (x + a)® + b, 12]

The function f is defined for p = x = ¢, where p and ¢ are positive constants. by

Foxe x?=2x-15
The range of [ s given by ¢ = fix) = d, where ¢ and o are constants,

i State the smallest possible value of ¢ 1]
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Chapter 2: Functions

12

13

For the case where ¢ = 9 and o = 65,
i find pand g, 141
iv find an expression for [~!(x). 131

Cambridge Inrernational AS & A Level Mathematics 9709 Paper 11 Q10 November 2014

The function [Nis defined by (2 x = 2x° - 12x+ 7 for x e K.

i Express fix) in the form a{x — b)) - ¢, 131
ii State the range of f. 1
iii Find the set of values of .« for which fix) < 21 13

The function g isdefinedby g:x = 2x+ &k for v e E.
iv Find the value of the constant & for which the equation gfix) = 0 has two equal roots, E]]

Cambridge International AS & A Level Mathematics 9709 Paper 11 Q9 June 2000
Function:z [ and g are defined for x e B by
Frxe 2yt

g xxt =2,

i Find and simplify expressions for fgix) and gf(x). 121
ii Hence find the value of @ for which fala) = glia). 13
iii Find the value of' b (b = a) for which gih) = h. 12]
iv Find and simplily an expression for £ g(x). 12]

The function h is defined by
h:xr x? 2 for x =10,
v Find an expression for h™'{x). 12]

Cambridge International AS & A Level Mathematics 9709 Paper 11 Q11 June 201 1

Funciions f and g are defined by

Frxi 23 =8x+10 for 0= x =2,

EIX X for 0= x = .
i Express fix) in the form aix + b)Y + ¢, where g, b and ¢ are constants. 13
i State the range of [ 11]
iii State the domain of £~ 1
iv Sketch on the same diagram the graphs of v = fix), v = g{x) and y = {~'{x), making clear
the relationship between the graphs, 4]

v Find an expression for ~{x). 131

Cambridge International AS & A Level Mathematics 9709 Paper 11 Q11 November 2011
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Chapter 3: Coordinate geometry

Midpoint, gradient cnd length of line segment

Ay

QUar) o Midpoint, M, of PQis [ 9532, Lt )2 ]
P Yr — F

& Gradient of PO is

/ M Ny = Xy

® Length of segment PO is /(0 —xF +00m - W)

&

L
Pz, ml

Parallel and perpendicular lines

@ [f the gradients of two parallel lines avc oy and #r,, then oy = ma,

& [f the gradients of two perpendiculor lines are sy and m,, then my x my = 1.
The equation of a straight line 1s:

® -y =mlx - x), where wis the gradient and (x,, » ) is a point on the line.
The equation of a ciicie is:

® (x—al +{v=5*=r? where(a, b)is the centre and r is the radivs,

® 3+ +2ex+2fy+ ¢ =0, where (—g, — [} is the centre and J_gl + f? = ¢ is the radius.
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END-OF-CHAPTER REVIEW E w
-, -

1  Aline has equation 2x + v = 20 and a curve has equation v = a +

8 :
T where a is a constant.

Find the set of values of a for which the line does not intersect the curve. 4]
2 A v= btk
B

-

=
A &
e
o F

——
L}

o
The diagram shows the curve y = 7yx and the line y = 6x + k, wherce k is a constant.

The curve and the line mtersect at the pomts A and B.

i Forthe case where & = 2, find the x-coordinates of 4 and B. |4]
i Find the value of k for which y = 6x + & is a tangent to the curve v = 74x. 12]

Cambridge International AS & A Level Mathematics 9709 Paper 11 OF June 2012

3 Aisthe point (a, 3) and B 15 the point (4, b).

- . . . s o]
The length of the line segment A8 is 4/ units and the gradientis ——.

Find the possible values of a and &, I6]
4 Thecurve v = 3J/x —2 and the line 3x — 4y + 3 = 0 intersect at the points F and Q.

Find the length of P2 16
5 Theline ax — 2y = 30 passes through the points A(10, 10} and %A, 106), where @ and & are constants.

a Find the values of a and b, 13

b Find the coordinates of the midpoint of AB. 1]

¢ Find the equation of the perpendicular bisecior of the line AB. 131

& The line with gradient =2 passing through the point P(3r, 2¢) intersects the x-axis at 4 and the y-axis at B,
i Find the area of triangle AQR in terins of 1. [3]
The line through P perpendicular to A intersects the x-axis at C.
i Show that the mid-point of PC lies on the line y = x. 4]
Cambridge International AS & A Level Maiheniatics 9709 Paper 11 06 June 2015
7 The point P is the reficction of the point (=7, 5) in the line 5x — 3y = &,

Find the coordinaies of P. You must show all vour working. 171
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Chapter 3: Coordinate geometry

8 Thecurve v=x+2- 4 and the line x — 2y + 6 = 0 intersect at the points 4 and B,
X

a Find the ccurdinule; of these two points. 141

b lind the perpendicular bisector of the line 442, |41
9  Theline y = mx + | intersects the circle x% 4 v* = 19x = 51 = 0 at the point P35, 11).

a Find the coordinates of the point O where the line meets the curve again. 141

b Find the equation of the perpendicular hisector of the line PQ. 13

¢ Find the x-coordinates of the points where this perpendicular bisector intersects the circle,

Give your answers in cxact form. 14
® w )
B(15,22)

- ¢

{
b ff .
ol V x

i (3, -2)

The diagram shows a triangle 487 in which A 15 (3, =2) and B is (15, 22). The gradients of 48,

AC and BC are 2m, =2m 2ud m respectively, where m is a positive constant,

i Find the gradien: ot 48 and deduce the value of m. 12]
i Find the coordinates of C, [4]
The perpendicolar bisector of A8 meets BC at D.

iii  Find the coordinates of 0. [4]

Cambridge International AS & A Level Mathematics 9709 Paper 11 08 June 2010

@ 11 The point A has coordinates (-1, &) and the point # has coordinates (7, 2).
i Find the equation of the perpendicular Msector of A8, giving vour answer in the form y = mx + ¢ [4]

ii A point C on the perpendicular hbizector has coordinates ( p, g). The distance OC 1s 2 units, where O 15
the origin. Write down two equations involving p and ¢ and hence find the coordinates of the possible
positions of C. 15]
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®

12

13

14

15

16

17

The coordinates of A4 are (=3, 2) and the coordinates of C are (35, 6).

The mid-point of AC is M and the perpendicular bisector ol AC cuts the xv-axis at B.
i  Find the equation of M8 and the coordinates of 8.

i Show that A8 is perpendicular to BC.

iii  Given that ABCD is a square, find the coordinates of D and the length of AD.

51
21
121

Cambridge International AS & A Level Mathematics 9709 Paper 11 Q9 June 2012

The points A(1, =2) and B(35, 4) lic un a circle with centre C(6, p).
a Find the equation of the perpendicular bisector of the line segment A8,
b Use your answer to part a to find the value of p.

¢ Find the equation of the circle,

) A3, 17)
T
0
- (13, 4)
B 3. 2) -
0 >

ABCD is a trapezium with A8 parallel to DC and angle BAD = 907,
a Calculate the coordinates of D.

b Calculate the area of trapezium ABCDH.

The equation of a curveis xpy = 12 and the equation of a line 1s 3x + p = &, where & 15 a constant.
a Inthe case where & = 20, the line intersects the curve at the points 4 and B.
Find the nudpoint of the line 48,

b Find the set of values of & for which the line 3x + v = & intersects the curve at two distinet points.

A is the point (=3, 6) and B 1s the point (9, =10
& Find the equation of the line through 4 and B.

b Show that the perpendicular bisector of the line 4B 1s 3x —4y =17,

¢ A circle passes through 4 and £ and has its centre on the line x = 15. Find the equation of this circle.

The equation of acircleis x* + ° —8x+4y+4 =10,
a Find the radius of the circle and the coordinates of i1ts centre.

b Find the x-coordinates of the points where the circle crosses the v-axis, giving your answers in
exact form.

€ Show that the point A6, 2./3 = 2) lies on the circle,

d Show tiat the equation of the tangent to the circle at .1 1s 3+ 31y = 1243 - 6.
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14
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Exercise 1G

1 a 0=x=3 i
¢ 4=x=0 d
e —6=rv=5 f

¢ x==Torx=l d
q
e i*’-‘ X = r
3 2
3 a -9<-x<=4g b
¢ -l2=x=1 d
e x=<-—-dorx=l I

g v=-9orx=1| i

. 75
1 —E --.".“\--E
5
4 3 x 3
5 a 5=x-=17 b

—“l=x=<lorx=35

d -3I=x<=<2orx=3

e S=x<-2orl=x<

|
f x<-4or S =X 5

Exercise 1H

1 a Twoequaliocis b
¢ Two distinet roots  d
e Mo real roots f

2 Mo real roots

3 h=-2¢=-35

4 a k=214 ]
[ .'Il.' =l d

4
e£=ka=—2 f
5 a k=-13 b
¢ k=2 d

_ 3
e k= E f

x<-=2orx>=3
_3 =y o=l 2

?
X< ——Or x = —

Two distinet roots
Two equal roots

Two distinet roots

k=dork=1
k=0orf=2

k=-10ork=14

57
]

b bk | —
n

ol
r
=

10
11

3
a k=1 bk
2 12

2 o

c K- _T d k= 8

Bl
L]

: 21 < k= 54421
f 7-2J10 <k = 7+2J10
s
20
25
8
Proal

Proot

Exercise 1!

1

[

=5, -9

a xl0 b (2.4).(-2.-4)

6, =2 (=1L 12001 4)
k=-2ork =6
k=-43ork =43
k=6
T

k=5
1
j

Proof

Proal

End-of-chapter review exercise 1

1

o

] : 25 1
¥ Ay — —_— —_ T T
a [1. _}} 3 b 3= X

x=4+2. ¥y =+

e |t

x<-9-2Forx>-94+23

bk <lork =2
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Answers

6 a {1%,—2} Y k==dork==-20 3 a -"1!.
[
7  a Prool b (6, 29)
¢ k=1C={23) 4-
8 a Proof b (2. 105 7),
¢ 2<x<5§ 7.
9 a 25—(x-5F b (5 25)
=] =9 - —
X Drlx 0 T MG
Wi 35, (—E ,5] ii k=3orll b each input does not have a unique output
. 1 a1 T 4 a domaintxe BR,-l=x=3
i {21’22} i m=-5,{=216) range: fix)e B, —8=flx)=8§
12 0 2{x=17 =1L (L=1)ii [—% . 3%] b domaim: x e B, -3=x=12
: range: fivy e B, =7 = flx) = 20
i y—3=—é{x—1] 5 a flx)-12 b —13 = f{x) < -3
¢ —-i=lix)=9 d 2=1fix)=32
. 1
2 Functions ¢ 5= fix)y=16 f %5 flx) =12
Prerequisite knowledge 6 a fix)=-2 b I=fix)=28
1 10 ¢ fix)=3 d -5=fix)=7
e -17=fix)=8 d fix)=1
1 f._]{x] _ X — 4
) 5 8 a fix)=-20 b fix)= —E-i-
4 2Ax-3Y-13 9 a flx)=23 b fix)=5
Exercise 2A 10 6“‘
1 a function, one-one ® function, many-one
¢ function, one-on=  d function, one-one ol
e function, one-one  f function, one-one
g function, one-one h not a function 5
2 a Vi
104
v
3
b -l=fix)=35
11 fixy=k-9
a
12 glx)= r +5
13 a=2
! — 14 a=lora=-5
4 2 4 ¥ 2
b Many-one 15 a Ax-2)y-3 b k=4

¢ xeR,-3I=x=5
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Answers

. 2 .

11 Translation [ D] followed by reflection in the 4 aflrJr+2forx=-2

y-axis or reflection in the y-axis followed by b

translation | -

anslatio 0
r=gix) y=1lix)
EY ™
— O U m
12 Trans]atir:m[ m] followed by a stretch parallel | 5 1 ~(x=3)°+4 i 3
0 i £'(x) = 3+ V&= x, domain is x = 0
to the x-axis with streteh factor % or stretch 6 i (x-2F-4+k
| i Hxy=k-4
parallel to the x-axis with stretch factor — i op=2
_ -1 _ — — _
fﬂ"ﬂwed b}' lranslatiﬂﬂ [ S} iv I (I} =24 WX +4 k, dﬂ‘maln 15 x = k 4
0 7 i 5=flx)=4

End-of-chapter review exercise 2 ii Y T

. r
25 EAS
1 T—g(h-g]

2 a ¥ 7§

—_/J%/ —i
.

=3 1
b Translatiﬂn[ ;] followed by a reflection in 1 E{x +2) for -5=x=1
) i x) =
the y-axis or reflection in the y-axis followed 3= % for 1=x=4
. 3
by tianslation ( u] 8 i 4(x-3)"-25 vertexis (3,-25)
3 & ) i glx)=-9 l
. i g7l(x) = 3—5¢x+25,dumainis x=-9
9 i 2Ax-3Y-5 i 3
At > iii fix)=27 .
b y=3x"+6x iv Fliix)=2+ \{x * ,domain is v = 27

10§ (x- 1 -16 i -16
i p=64¢=10 iv I'(x)=1+Jx+16
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11 i 2(x-=-3Y-11 =11

i —1<<x=<7 iv k=22
12 i fg(x)=2x" -3 gfix)=4x> +4x -1

i a=-1 iii h=2

iv %[.\.‘3 - 3) v hl{x)=-Jx+2
13 0 Hx-20+2 i 2=fix)=10

it 2= x =1

iv i) half parabola from (0, 10) to (2, 2,
g x ) line through O at 43°;
f=1{x): reflection of fix) in g(x}

v FHx)y=2- y'l?lh- -2)

Prerequisite know'edge

1 (—4d,-2)13

|
2 a — h 6

fa

-~
3 a E b -5

c 7L

4 a (x-4” =21 b 4-21.4+ 21
Exercise 3A

1 i PG = _ﬁ\,-'_f1 QR = 4\.‘@_ "R = _1.\-'?.
right-angled triangle
b PQ = \.'I.]‘:J?. QR = J146, PR = 1\..‘?
not right angled
2 17 units?
3 a=3ora==9
4 b=2orh=-54

3

¢ oa (=2.-D) b (~1.9)

8 381 units’
9 k=2

1 (-

I~

)
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11 a (5 2)

b

8.2

12 A=55 B(7, 3, C=3,-3)

Exercise 3B

} 1]
56
2 Proof
25
3 EE
4 (7, -1
-"
5 k==
[ k=2or k=23
7 (0, =26)
a |
a=10b=4
. |
1 a 5

¢ a=bora=
11 a (6,6)

¢ 44145

Exercise 3C

1 a y=2x+]

¢ 2x+3p=1

2 a 2y=3x-3
¢ 2x—-3p=9
3 a =3x+4

th

(8, 2)

2
c 39
7 a (63
by a yv=—=x+10
c 124
9 a 2j - x4+ 33

4

b

=

Mot collinear
5

2
a=—4hb=16c=11

100
y==-3x-1
Ox+35y=2
x+2y=-8
Ix+2y=18
Sx+3y=9
(0, 8)

)
V= —ix +7
(=71.,0).(0,10)

i3



10 E(4,6), F(10, 3)
1mn 10
12 (14,-2)
13 a y=-3:+2 b (-1 5)
¢ 510, 4410 d 100
4 a i y=4f i x+y=7
b (21.44)
15 oa y=2x-7 b (4%.1%)
16 v+ y =28 3x+ p = 3. Other solutions possible.
Exercise 3D
1 a (0,0)4 B (0, U},%
¢ (0,2).5 d (5-3),2
e (-7,0),37 e —4},@
g (4,-10,6 h (34,25).10
2 a P4yt =064 b (x=35P +(y+2)Y =16
e (x+1P+(y=-3P=7
ISERCE
T3)TVUT3) T
3 (x-2P+(y-57F=25
4 (x+2P+(yp-20Y=52
5 ¥
2
0
-2
-6
6 (x—6)7+(y+57=25
7 Proof
8 (x=5r+y'=8and (x5 +(y-4)7=8
9 (x=4 +(y=-2"=20

Answers

0 (x=3"+(p+1)Y =16.(3<1). 4
30021
1 oy="x-=
Y=3'7 32

12 (x=-57+(y-2y=29

13 a Proof
14 (x=-57+(y+3)°" =40

b (x+1)+(y=47=20

15 (x-9P +(y=-2)* =85

16 (x+37 +(y+10)° =100,
(x =13 +(y+10)* =100

17 a i 1+42 i Student’s own answer
b i 3+2)7 ii Student's own answer
Exercise 3&
I (=L —)L(52)
2 2.5
3 Proof
4 -i <m<2
29
5 a (0,6), (8 10) b yr=-2x+16

¢ (5-5.6+2J5).(5+5.6-25)
d 2045
6 (4,3

b

a (x—127 +(y-5y =25and
(x =20 +(y=10)* =100
b Proof

End-of-chapter review exercise 3

1 2<a<26
2 i Jandg i 4—13
3 ag=-d b=-lora=12,h=7
4 10
5 a a=5hbh=-2 b (4.-5)
¢ y=—%x—”§§
6 i 160 ii Proof
7 (13,-7)
8 a (-2,2),(4,5) b y=—2x+5%
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9 a (-2-3) i _r——%.r+4%
¢ Yoym Py
1w i 2.m=1 ii (-16)
i (5,12}
11 i y=2x-2 i {n.—z}.(i.g]
-
12 i p==2x+6,(30) ii Proof
i (—1,8), 2410
13 a y=—=x+3 b p=-1
2
e (x—6 +(yp+1Y =26
14 a (19.13) b 104
15 a (%,m] b k<12, k=12
16 a _1'——% v+ 2 b Proofl
¢ (x—157 +{y-T7P =325
17 a 4.(4.-2) b 4-2.3,4+23

¢ Proof d Proof

Cross-topic review exercise 1

* el
A w L
i r=Ft— x=+—
. 2
2 a Ik
304
(-1, 26)

3 0 \ X
I
|

(-2, —42)

10

a=35h=-2

. 5 . .
Translation [ 0 ].\-'crtn:ell stretch with stretch
factor 2

y=—x>+6x—8

Va
44
|
: - . - . r .
a lsxs3 b —13.3
(k*, =2k)
65
1
a k=14 b 1:}_\_4
. e 25
a (—1,-11),(6, ) b k< -
1
a k= b x>5
i (o) =5x range is fe(x) =0
A 4— Ty .
i gl(x) = 4 — = domainis 0= x =2
Sx
a h=-5c=-14
b i (2.5 -20.25) i =3<x-=<§
a 2y=3x+235 b (-3 %)
a 36—(v—6) b 36
¢ x=36g'(x)=6 d g'(x)=6+36-x
a 3x+2Y-13 b (-2.-13)
¢ b=x-=<18§
a a=12,h=" b -3
6 — v
¢ e livi=—3+ Il—'E'_-“
) V 2

a (-8 +(y-31=29 b 5x+2y=75
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