Attention incoming AICE math students.

This packet contains the end of chapter question sets of the first three units of AICE math. The circled
exercises represent knowledge that should be within your grasp after completing Algebra 2 Honors.

They cover:

e Completing the square

e Non-linear simultaneous equations
e Vertex form of a parabola

¢ Quadratic inequalities

¢ Rational equations

e Inverse functions

e Composition of functions

e Equations of lines and linear systems
e Perpendicular bisectors

e Midpoint

e Distance formula

e Equations of circles

Necessary formulas are at the beginning of each section. Solutions are at the end of each section.

You should be fluent in the skills required for the circled exercises at the start of the school year. They are
considered pre-requisite knowledge. There will be a test after the first 10 school days to assess your
ability. The test questions will be taken directly from the circled question samples in this collection of
exercises.

Please email Miska at thomas.miska@stjohns.k 12.f1.us if you have any questions.
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| END-OF-CHAPTERREVIEW EXERCISE1 (N |

Chapter 1; Quadratics -

@ Acurve hasequation y = 2xy +5 anda line has equation 2x + S5y = L.

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

of the line 4B. {4
2 a IFJ(prf:s:«;::9>c2 ~15x in the form (3x - a)* - b. 21
Find the set of valués of x that satisfy the inequality 9x% — 15% < 6. 2]
- C 36 25
@ Find the real roots of the equation e 4= = 4]
4 Find the set of values of & for which the line y = kx 3 intersects the curve y = x* - 9% at two
distinet points. {4
5 Find the set of values of the donstant & for which the line y = 2x + k& meets the curve p = 1+ 2kx — x% =
at two distinct points. ) 151
8 Find the coordinates of the vertex of the parabola y = 4x? — 12x + 7. {4}
b Find the values of the constant k for which the line y = kx + 3 is a tangent to the curve
y=4x? —12x+7. B
7 A eux‘:re has equation y = 5 2x -+ x? and a line has equaﬁon y = 2x + k, where k is a constant.
a Show that the x-coordinates of the points of intersection of the curve and the line are given by the
i

equation x* - 4x+ (5~ k) = 0.

b For one value of k, the line intersects the curve at two distinct points, 4 and B, where the
coordinates of 4 are {~2,13). Find the coordinates of B, : {3]

¢ For the case where the line is a tangent to the curve at a point C, find the value of k and the

coordinates of C. {4}
8 A curve has équation p = x? - Sx + 7 and a line has equation y =2x -~ 3.
Show that the curve lies above the x-axis. 13}
Find the coordinates of the points of intersection of the line and the curve. {31
@ Write down thie set of values of x that satisfy the inequality x? — 5x +7 <2x - 3. « 1]
9 A curve has equation y = 10x — x°.
@ Express 10x — x? inthe form a—(x + b)?. 131
Write down the coordinates of the vertex of the curve. [2}
@ Find the set of values of x for which y<9. 3
10 A line hasequation y = kx+ 6 and a curve has equation § = x? +3x + 2k, where  is a constant.
i Forthe case where k = 2, the line and the curve intersect at points 4 and B.
Find the distance AB and the coordinates of the mid-point of AB. 13
“ 4]

it Find the two values of X for which the line is a tangent to the curve.
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i For the case where m = 1, the curve and the line intersect at the points 4 and B.

Find the coordinates of the mid-point of AB. ]
ii  Find the non-zero value of m for Which the line is a tangent to the curve, afid find the coordinates
of the point where the tangent touches the curve. 151

Cambridge International AS & A Level Mathematics 9709 Paper 1] % June 2013
@ 12(i) Express 2x? —4x+1 in the form a(x + b)* + ¢ and hence state the coordinates of the minimum point, 4,
oft the clifve y = 2x% —4x+ 1. [4]
The line x~y+4 = 0 intersects the curve y = 2x% — 4x + 1 at the points P and Q.\
It is given that the coordinates of P are (3,7).
Find the coordinates of . , B3]

Find the equation of the line joining Q to the mid-point of AP. i3l
Cambridge International AS & A Level Mathematics 9709 Paper 11 Q10 June 2011




End-of-chapter review exercise 1

H
‘ 1
1 (2 ’0)

5 ¢ 25 1
—] 2N b ——<x<2

3 xaﬂ,xr::f:%

4 x<-9-2J30rx>-94+2J3
5 k<liork>2

6 = (14,-2) b k=-dork=-20
7 a Proof b (6,29)

¢ k=1,C=(2,5)
8 a Proof b 2,0,(57),

¢ 2<x<35
9 a 25-(x-5¥ b (5, 25)

¢ x<lorx=9 '
10 i 3\/5,(%,5) i k=3oril
i (24,24 il m=-8,(-216)

12 4 2x-1P-L(-D i ("%,3%)

i y~—3mw§-(x-2)
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Functions
& Afunctionisa 'ruig that.maps each x valug to just oné : ¥ value for adefined set, of input values,

.
“# A function can be ¢ither ong-one or many-one.

# The set of inpot values for & function iscalled the domain of the function.

# The sét of output valuesfot a function is called the range (or mageset) of the function.
| Composite functions

# fg(x) means the function g gets on x first, then § acts on the result.

® fg only exists if the range of g is:contained within the domain of .

@ In geaeral- fa(x) # ghtx): »

* o The inverse of a function & (x}is the fanction that undoes what f{x) has done.
' H1x) = £y = x orif y=f(x) thenx = f-(y) -

. ® Theinverse of the function (x) is written as £~/ (x),

| @ Thesteps for finding the inverse function are:

Btep 1: Write the function as y = |

Step 2: Interchange.the x and y variables.

Step 3: Rearvange to make v the subject,

- The domain of £~(x) is the range of ().

. The range of £-(x) is the domain of f(x),

An inverse furiction £1(x) can exist if, and only if, the fanction fx) is onie-chie.
The graphs of £ and £~! are reflections of each other'in the line y=

If {x) = £71(x), then the function f is called a sefinverse function.

If T is self-inverse then ff(x) = X,

E W B om e » e

Transformations of functmns _
® The graph of y = f{x) + a i3 a translation of y = f{x) by the vector (D}
a

® The graph of y = f{(x + a) is a translation of ¥ = f{xy by the vector (‘5")

| % The gréph of y=-— :fcxr}as a feﬁécti@n Sf:'ihe' éraph y= f(};} in the x-axis.

E Q The gr&ﬁh of y=a x) isa stretc!; of }‘ ﬁl) streu,h famor 4, Waﬂel to'the y-axis.
® The graph of y = flax) isa siretch of y = (x), stretch fastor , paralle to the x-axis

r Combining transformatmns
i
© & Whentwo vertical transfarmatmns of two honzentaz tmnsﬁ:rmaﬁons are sombmed the order
. in. thch tkey are apphed may aﬁect the outcome
. ”thn one hnmzemal and one vertwa.l tramformanon are acamhmed the order in which they are
“appliéd doss not affect the outcome,
1 # Vertical transformations fc;!}ow the mrmai’ order of bperauoas, s used in amhmetw
g . Horszontai transﬁmnatmns fallow the o;egosite m‘der to the nom:.al mvder of ‘operations, as
k sed in: amthmstw o -
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ND-OF-CHAPTER REVIEW EXERCISE 2

@ Functions f and g are defined for x ¢ R by
fixmy3x -1

g:x s Sx—x?

Express gf{x) in the form a - b{x - ¢y, where a, b and ¢ are constants.

The diagram shows a skeich of the curve with equation y = fix).
& Sketch thegraphof y=~f ( é X‘) '
b Describe fully a sequence of two transformations that maps the graph of y = f{x) onto the
graph of y =3~ x).
3 A curve has equation y = x% +6x + 8. _
Sketch the curve, showing the coordinates of any axes crossing points.
b The curve is translated by the vector ( {2}} then stretched vertically with streteh factor 3.
M )
Find the equation of the resulting curve, giving your answer in the form y = ax® + bx.
4 The function f: x> x* ~2 is defined for the domain x 2 0.
@ Find £(x) and state the domain of £,
b On the same diagram, sketch the graphs of { and 1,

5 Express —x* + 6x — S in the form a(x + by + ¢, where a, b and ¢ are constants.
The function f: x k> ~x" + 6x — 5 isdefined for x = m, where m s a constant.

it State the smallest possible value of m for which f is one-one.

iii For the case where 7 = 5, find an expression for £7/(x) and state the domain of £

151

12i

12]

14

1
il
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6 The function f: x > x% —4x + % is defined for the domain x = p, where k and p are constants.
@ Express fix) inthe form (x4 @) + b+ k, where a and b are constants.
Stat:—: the range of { interms of k.
iii State the smallest value of p for which { is one-one.

iv For the value of p found in part ifi, find an expression for £7'(x) and state the domain of £,
giving your answer in terms of k.

12}
i
(b}

M

Cambridge International A5 & A Level Mathematics 9709 Paper 11 Q8 June 2012
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The diagram shows the function f defined for -1 =< x <4, where

3x~2 for —lsx=]

flx) = e for 1<x x4
5-x
i State the range of f. 1
ii Copy the diagram and on your copy sketch the graph of y = “1(x). 2]
; iii Obtain expressions to define the function f -1, giving also the set of values for which each
. expression is valid. 6l

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

@ 8 Thefunction f is defined by f(x) = 4x? - 24x +11,for x e R.
H @ Express f(x) in the form a(x ~ b)* + ¢ and hence state the coordinates of the vertex of the

graph of y = f(x). » 14
The function g is defined by g(x) = 4xr —24x +11,for x <1
@ State the range of g. [2]
Find an expression for g™'(x) and state the domain of gl 14
Cambridge International AS & A Level Mathematics 9709 Paper 11 Q10 November 2012
| @ 9 @ Express 2x* — 12x + 13 in the form a(x + b)y* + ¢, where g, b and ¢ are constants. 31
ii The function fis defined by f{x) = 2x% —12x + 13, for x = k, where k is a constant. It is given
that f is a one-one function. State the smallest possible value of k. 1
The value of & is now given to be 7.
iii Find the range of . {1
1 iv Find the expression for -I{x) and state the domain of { -1, 151
% Cambridge International AS & A Level Mathematics 9709 Paper 11 Q8 June 2013
® 10 i Express 2~ 2515 intheform (x+a)’ +b. R 73
The function { is defined for p < x < ¢, where p and ¢ are positive constants, by
fixs x? - 2x—15.
3 The range of f is given by ¢ < f(x) = d, where ¢ and d are constants.
: ii- State the smallest possible value of ¢. {1]




P

For the case where ¢ = 9 and 4 = 65,

M

iv find an expression for (). Bl
Cambridge International AS & A Level Mathematics 9709 Paper 11 Q10 November 2014

jii find p and g,

® 11 The function fis defined by f: x> 24> ~12x+7 for x e R.

@ Express f{x) in the form a(x ..;5)2 -¢. 13l
@ State the range of f. {1
(i Find the set of values of x for which f(x) < 2L ‘ B
The function g is defined by g: x> 2x+4& for x € R. d
iv Find the value of the constant & for which the equation gf{(x) = 0 has two egual roots. 4

Cambridge International AS & A Level Mathematics 9709 Paper 11 Q9 June 2010

@ 12 Functions f and g are defined for x e R by
frxm 2x+1

g ix xt-2

@ Find and simplify expressions for fg(x) and gf(x). 21
Hence find the value of a for which fg(a) = gf(a). B3]
@Find the value of & (& # a) for which g(») = b. 2]
@Findand simplify an expression for f~'g(x). 121
The function h is defined by
h:x > x? =2, for x<0.

@ Find an expression for h™(x). 121

Cambridge International AS & A Level Mathematics 9709 Paper 11 Q11 Jure 2011

w

@ 13 Functions f and g are defined by
f:xt>2x2-8x+10 for 0€x=<2,

gix>x for 0 x=10.
@ Express f(x) in the form a(x + b)Y + ¢, where a, b and ¢ are constants. 131
State the range of f. 1

State the domain of £ 1]

iv Sketch on the same diagram the graphs of y = f(x), y = g(x) ‘and y = {~(x), making clear
the relationship betwéen the graphs. ' {4
@ Find an expression for £7(x). 131
Cambridge International AS & A Level Mathematics 9709 Paper 11 Q11 November 2011
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| End-of-chapter review exercise 2

b Translation( 0

} followed by a reflection in

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

by translation ( g)

a Fhoxe x+2forx=-2

=%

e

i =(x=-3)+4

------

v £ x) =24+ X5~

g3
iii £l(x)=3+J4-x,domainisx <0

%, domainis x = k-4

s e e e, ot

R

7 i -S=fx)<4

’
;,:g(xé-Z) for ~5=<xx1

é i fi) =1,
315-—; for I<x=4

L8 i 4(x~3) 25, vertex is (3, -25)
ii g(x)=-9
iii g7li(x) = 3»%# x +25, domainis x = -9

sz

9 i 2x-3P-5 i3
i f(x) =27

iv fl(x) =3+, /”‘; S domain is x > 27

10 i (_x~1)2-16 i 16
i Pmﬁ,q:lﬂ iv Fl(X)mi+V'X+I6
™~
i 2x-37%-1 i f=-11
fii ~1<x<?7 v k=22
12§ fg(x) =2x2 -3, gfix) = 4x? + 4x ~ |
i og=-1 iii b=2
.1 :
iv §(x2-+3) v hlix)=-Jx+2

13 4 2Ax~-2P+2
fHiZ2=sx=<1]0
iv_ f{x): half parabola from (9, 10) to (2, 2);
g(x): line through O at 45°,
£-1(x): reflection of f(x) in g(x)
- S PN
vy fi{x)=2~ ,‘;**2'—

il 2<f(x) <10

(x-2)

s I8



i S o,

B (x=-a) +(p-b) = 2, where(q, b) is the ceptre and 7 is the radius. -

Nﬁdpoiﬁl, éiadiefxt and length of ﬁne segment

06y - Mid omt, M, of PQis ( _’.‘A%_i‘.z. 23...2":_22)

# Gradientof PQis 222
‘ ’ X Xy

P ) * Lengthof ssgment PQis (33 =) + U5 - 32

Parallel and perpendicular lines
® If the gradients of two parallel lines are n, and my,, then my = m,,
# If the gradients of two perpendicular Jines are m; and my, then #5 X my = -1,

Theequation of a straight Hue is:

® ¥~ yi = mx - x;), where m is the gradient and (x;, 3) is a point on the line.

The equation of a circle is:

& X7 +5 420042y + ¢ = 0, whete (~g; ~f)is the centre and g + /2

T s b g s S i i i

~ ¢ is the radius.



1 A line has equation 2x + y = 20 and a curve hasequation y =a + xlfg >

Find the set of values of @ for which the line doés not intersect the curve.

_wy=bx+k

o ,

g -p‘_-...-«—»yz?*&

e
»
X

where « is a constant.

The diagram shows the curve y = 7J/x and the line y = 6x + k, where & is a constant.

The curve and the line intersect at the points 4 and B.
@ For the case where k = 2, find the x-coordinates of 4 and B.
ii Find the value of k for which y = 6x + k is a tangent to the curve y = 7J/x.
Cambridge International AS & A Level Mathematics 9709 Paper 11 Q5 June 2012

@ A is the point (a, 3) and B is the point (4, b).

| s
ot

Find the possible values of g and 6.

The length of the line segment 4B'is 4./5 units and the gradientis ~%.

@ The curve y = 3Jx ~ 2 and theline 3x — 4y + 3 = 0 intersect at the points P and Q.

Find the length of P(.

5 Theline ax — 2y = 30 passes through the points A(10, 10) and B(b, 106), where a and b are constants. ”

a Find the values of g and 5.
b Find the coordinates of the midpoint of AB.

¢ Find the equation of the perpendicular bisector of the line AB.

@ 6 The line with grédient -2 passing through the point P(3, 2¢) intefsects the x-axis at 4 and the y-axis at B.

i Find the area of trianigle 40B in terms of 7.

The line through P perpendicular to 4B intersects the x-axisat C.

ii Show that the mid-peint of PC lies on the line y = x.
Cambridge International AS & A Level Mathematics 9709 Paper 11 Q6 June 2015

7 'Fhé point P is the reflection of the point (-7, 5)in the line 5x — 3y = 18.

Find the coordinates of P. You must show all your working.

M.

4]
2]

16i

16
13
by

B3]

8]

M1

{71
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Finid the coordinates of these two points. w [4]
: ¥
Find the perpendicular bisector of the line 4B, [4]
9 Theline y = mx+ 1 intersects the circle x? + y* —19x —51 =0 at the point P(5, 11).

a Find the coordinates of the point ¢ where the line meets the curve again. [l
b Find the equation of the perpendicular bisector of the line PQ. 3]
¢ Find the x-coordinates of thé points where this perpendicular bisector intersects the circle.
Give your answers in exact form. ' 4]
® 1w A
| . 4 B(52)
| /ff
: o /
,L\‘. ’/ e e
of ¥
1 AG-Y -
The diagram shows a triangle 4 BC in which 4 is (3, -2) and Bis (15, 22). The gradients of 4B,
AC and BC are 2m, —2m and m respectively, where 1 is a positive constant.
i Find the gradient of 4B and deduce the value of 7. 12
ii Find the coordinates of C. Ml
The perpendicular bisector of 4B meets BC at D.
4)

jii Find the coordinates of D.
Cambridge Internationgl AS & 4 Level Mathematics 9709 Paper 11 Q8 June 2010

@ 11 The point 4 has coordinates (?1, 6) and the point B has coordinates (7,2
i  Find the equation of the perpendicular bisector of AB, giving your answer in the form y=mx+c.

[41

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

positions of C.
Cambridge International AS & A Level Mathematics 9709 Paper 11 Q7 November 2013
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@ Find the equation of MB and the coordinates of B.

ii Show that AB is perpendicular to BC.
iii Given that ABCD:is a square, find the coordinates of I¥ and the length of 4D.

Cambridge Diternational AS & A Level Mathématics 9709 Paper 11 Q9 June 2012

13 The points 4(1, -2) and B(5, 4) lie on a circle with centre C(6, p).
@ Find the equation of the perpendicular bisector of the line segment AB.
b Use your answer to part a to find the value of p.

¢ Find the equation of the circle.

14

.
X

ABCD is & trapezium with AB parallel to DC and angle BAD = 90°.
a Calculaie the coordinates of D.
b Calculate the area of trapezium ABCD.
15 The equation of a curve is xp = 12 and the equation of a line is 3x + y = X, where & is a constant.
a In the case where £ = 20, the line intefsects the curve at the points 4 and B.

Find the midpoint of theline A8.
b Find the set of values of & for which the line 3x + y = k intersects the curve at two distinct points.

16 A is the point (=3, 6) and B is the point (9, -10).
Find the equation of the line through 4 and B. -
Show that the perpendicular bisector of the line 4B is 3x — 4y = 17.
¢ A circle passes through 4 and B and has its centre on the line x = 15, Find the equation of this circle.

17 The equation of a circle is x? + y? —8x+4y+4=0.
Find the radius of the circle and the coordinates of i;ts centre.
Find the x-coordinates of the points where the circle crosses the x-axis, giving your answers in
exact form.
¢ Show that the point 4(6, 2+/3 — 2) lies on the circle. 3
d Show that the equation of the tangent o the circle at 4 is Sx+3y =123 - 6.

18]
21
2]

-

4}
{1
4]

I
21

Ml
4

Bl
Bl
Ml

41

4
2
4




End-of-chapter review exercise 3

1 2<a<26
4 1 . 49

3" azﬁit,bz—lor:a::i?,b:"f
4 10 f
§ g a=5b=-2 b (4.-5) '

c y=«~~§—x~3§4 i
6 i 162 ii Proof
7 (13,-7)
8 a (-2,2,(5 b y=-2x+5%
9 2 (23 boy=—dx+4d |

19 19

c 5 13, 5 ++/113
10 i 2,m=1 i (-1,6)

iii (5,12)

. . 8 6Y)
11 = 2x -2 i (0,-2),] =, =

i y=2x i ( ‘2)(5 5)
12 i p=-2x+6(30) ii Proof

ﬁi ("“I: g); Zm
13 a y:~§'~x+3 » p=-I1

¢ (x—6P+(p+1? =26
4 a (19,13 b 104
15 a ;(3.;2,10) b ok<-12,k>12 |
16 a y=-—-g?x+2 b Proof i

¢ (x-157+(y~T? =325 |

¢ Proof d Proof



