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Question1  (*¥)
f(x)=[3x+2, xi

a) Sketch the graph of (x) clearly indicating the coordinates of any points

where the graph of (x) meets the coordinate axes.

b) Solve the equation

Question 2 (**)
Solve the equation

‘xz- 2% 4*: 4,

| 1. [x=-2,024
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Question 3 (*¥)

~

\ C(2,9)

A2 B(0,3)

The figure above shows part of the graph of theewith equationy = f (x) X

The graph meets the coordinate axe®f@,3) and D(4,0) and has stationary points
at A(-2,1) andC(2,5).

Sketch on separate diagrams the graph of ...

a) ... y=|f(X)

o) . y=1(x)

Indicate the new coordinates of the poidts B, C and D in these graphs.

,
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Question 4 (**)
A curve C has equation

yz‘x(x- 1)( % 2)‘ x1

a) Sketch the graph of, indicating the coordinates of any intercepts vilib
coordinate axes.

The straight line with equatiog =6 intersects the graph @& at the pointP(B, 6) and
at the pointQ.

b) State the coordinates i
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Question 5  (**)

A(0,- 3)

The figure above shows part of the graph of theewith equationy = f ().
The graph has stationary points A(0,- 3) and B(4,1).
Sketch on separate diagrams the graph of ...

a) ... y=|f(x).

b) ... y=f(|X).

Indicate the new coordinates of the poiAtsand B in these graphs.
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Question 6 (**+)

YA y=1(x)
0 (7,9 oy
A0 4)] ]
s

The figure above shows part of the graph of theewith equationy = f (x) X

The graph meets the coordinate axe#\@@,- 4) and C(7,0) and has a stationary point
at B(3,- 7).

Sketch on separate diagrams, indicating the newdouaies of the pointg\, B and
C, the graphof ...

a) yz‘f(x)‘
b) .. y=1(]X).
c) ... y=‘f(|xm
!
“ /» ai
| . /‘\
® Pl
]
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Question 7 (**+)

The functionsf and g are defined by
f(x)=x+4, xi
g(x)=|2x+4+3, xI
Solve the inequality

fg(x) >12.
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Question 8  (**+)

The functionsf and g are defined by

f(x) =e?-1 A

a) Find the composite functiogf (x), and sketch its graph.

b) Solve the inequality

of (x)2 1.

1 gf(x):‘ezx- # ;| x3 %InZ

¢ sWe) St o g : S lf{\ ;

Question 9  (**+)

Solve the equation
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Question 10 (***)
The functionsf and g are defined as

a) Sketch in the same diagram the graphf o&nd the graph o .

Mark clearly in the sketch the coordinates of angr y intercepts.

b) Solve the equation

f(x)=g(x
c) Hence, or otherwise, solve the inequality
fx)<a(¥.
(O’O) ’(2’ ( O") , X:%A, %<x<4
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Question 11 (***)
Solve the following modulus inequality.

12- 42 3 7

Question 12 (***)
Solve the following modulus equation.

4x+|3x+ 23 =1.

x
I
1
~=
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Question 13 (***)
Find the solutions of the following equation.

‘sz ; 5(: 13.

X =3

Question 14 = (***)
A curve has equation

y=[3x- 2, xi

a) Sketch the graph of the above curve, indicating toerdinates of any
intercepts with the coordinate axes.

b) Hence solve the equation

3x- 2= x.
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Question 15 (***)

The curveC; and the curveC, have respective equations
y=|¥ andy=|x- 2+ 1.

a) Sketch the graph df,, indicating the coordinates of any intercepts with
coordinate axes.

b) Determine the coordinates of the point of interisecbetween the graph &;
and the graph o€, .
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Question 16 (***)

f(x):‘xz-Bx- 4‘ k

a) Sketch the graph of (x) clearly indicating the coordinates of any points

where the graph of (x) meets the coordinate axes.

b) Solve the equation

f(x)=6.

@ 4= |2eny= |G| ® b s

Created by T. Madas



Created by T. Madas

Question 17 (***)
A curve has equation

y=[2x+2, xI

a) Sketch the graph of the above curve, indicating toerdinates of any
intercepts with the coordinate axes.

b) Hence solve the equation

1- 3x=|2x+ 2.
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Question 18  (***)
2 R
f(X)=——, xI , % 2
(¥)=-—3

a) Sketch the graph oy:‘ f (x)‘ , Clearly indicating the coordinates of any points

where the graph oy :‘ f (x)‘ meets the coordinate axes.

(The sketch should include the equation of theles@rasymptote of the curve.)

b) Solve the equation

[.(x)[=4.

—
o
wiN
N —
=
I
W
X
I
NloT
[SIEN

Created by T. Madas



Created by T. Madas

Question 19  (**¥)
A curve has equation

y=[2x+§, xI

a) Sketch the graph of the above curve, indicating toerdinates of any
intercepts with the coordinate axes.

b) Hence solve the equation

|2x+5 = 3x.

Question 20 - (***)
A curve has equation

y=[3x- §, xI

a) Sketch the graph of the above curve, indicating toerdinates of any
intercepts with the coordinate axes.

b) Solve the equation

3x- 6 & x.
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Question 21  (***)

The functionsf and g have equations

g(x)=|5x+1, xi

a) Sketch in the same diagram the graptf¢k) and the graph of( ).

The sketch must include the coordinates of anytpaimere the graphs meet
the coordinate axes.

b) Find the x coordinates of the points of intersection betwtbentwo graphs.

c) Hence solve the inequality

[Bx+1<[X.
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Question 22 (***)

S I

The figure above shows the graph of the curve eainationy = f (x) :

The graph of y = f(x)...

... has as asymptotes the lines with equatjon®, x =0 and x =10.

... crosses thes axis at the pointA(- %0)

... has local minimum and local maximum®f- 3; 1) andC(2,- 4), respectively.
Sketch on separate diagrams the graph of ...

a) ... y=|f(x)

b) ... y=f(X)

Each of the two sketches must clearly indicatecth@rdinates of the new position of

A, B andC, and the equations of any asymptotes
i

B."‘
® /‘\ /s/
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Question 23 (***)
A curve has equation

f(x)=[22- 4% 11, X1

a) Sketch the graph of (x).

The sketch must include the coordinates of anytpaumere the graphs meet
the coordinate axes.

b) Solve the equation

@)
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Question 24 (***)

y

The figure above shows the graph of
y =cosecx, for 0£ x< 360 .
a) Sketch the graph of
y =|cosecq, for O£ x< 360.
b) Solve the equation
cosex = ¢z for 0£ x< 360 .
c) Hence solve the equation

|coseo = Zfor O£ x < 360°.

, [x=30°,150], [x=30°,150', 210 , 330
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Question 25  (***)
f(x)=|2x- K, k>0, &

a) Sketch the graph of (x).

Indicate clearly in the sketch the coordinates of point where the graph of
f (x) meets the coordinate axes.

b) Given thatx=6 is a solution of the equation

find the possible values d.

,

NI=x
=

(0x) {
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Question 26 (***)

Two curvesy; and y, have equations
y1=[3x+3 and y, :‘xz- 4

a) Sketch the graph of; and the graph of, on the same diagram.

Mark clearly in the sketch the coordinates of angr y intercepts.

b) Solve the equation

‘xz- 4: |3%+ 3.
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Question 27  (***)
A curve C has equation

y:‘S- xz‘ x1

a) Sketch the graph of .

Mark clearly in the sketch the coordinates of angr y intercepts.

b) Solve the equation
‘5- xz‘: 4.
c) Hence, or otherwise, solve the inequality

‘5- x2‘< 4.

(v5.0).(-/5.9 (0.3, [x=21, x=%3,[-3< x<- Tor& x §
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Question 28  (***)

a) Solve the inequality

f (x) <10.

b) Find the value of the integer, such thatf (1.2”) < 10.

| |, [70<x<94, [n=24

q {& <0

|a-g0l <10

" The DIFFEAGE 0F 3 R BD & LSS T 10"

- '70<X<ﬂo//

b) o eer ()

- {02 <1 | neN
5, T £ 12"< %0

= lgTo < lg0a) <l
= Mcg% = M%Q;,\ < leyfo

— la® . o b

log 0 G
= np. < v < 4@
= h=2

/

Created by T. Madas



Created by T. Madas

Question 29  (***)
The function f is defined as

fix [2x-9, A

a) Sketch the graph of (x).

Mark clearly in the sketch the coordinates of angr y intercepts.

b) Solve the equation

f(x) = x
The functiong is defined as
g:x X-x X
c) Solve the equation
fg(x)=7
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Question 30  (***)

f(x)© 1+ % 215 Cxl ox1 2 xt k.
2X-5 2x- 7x+ 5

a) Show that

f(x)o X2 Wi xik,
x- k
stating the value ok .
b) Expressf (x) in the form
A+_S S xl o, xt Kk,
x- Kk

where A and B are integers to be found.

c) Sketch on separate set of axes the graph of ...

iii. ...y="f(]).

Each sketch must include the coordinates of anytpavhere the graph meets the
coordinate axes and the equations of any asymptotes

|| [k=1,{A=3],[B=5]
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Question 31 (***)
Find the solution interval of the following modulurequality.

|2x+1+9< 4x.

So0e THE  GROEPONING. RATION 10 AND _ORITIAL VAWES

24l = dx-q 204 = ~eq
o = 2x 6x = 8
2=3 w=t

3

SETNG 4= loan] § g=42-9 0 THE Shue AXLS

BT J yalad
| 4= 12x]

foum THE e We o'ma 2> (B ot AT la|<lo-q)
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Question 32 (***+)

y A
A(2,4)

o) B(4,0)

> X

y =4x- NG

The figure above shows part of the graph of theewith equation
y=4x- ¥, xi

The graph meets the coordinate axes at the o@gand B(4,0), and has a stationary
point at A(2,4).

Sketch on separate diagrams, indicating the newdomaies of the point®\ and B,
the graph of ...

a ... y:‘4x- xz‘
b) ... y=4|X- |
0 o y= X
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Question 33 (***+)

The curveC; has equation

y=|x-1, xI
The curveC, has equation

y=[2x+1, xi

a) Sketch the graph dof; and the graph o€, on the same set of axes, indicating
the coordinates of any intercepts of the graphk thie coordinate axes.

b) Hence, solve the inequality

[2x+17 )% 1.

[ 1.[(09, (19].|(0), (-1.9|. [xE-2or 2 g

b)  unne Te nmtesson Aot
Y=1aaul
Y= b

= llebal
== 2o i
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Question 34  (***+)

The curvesC, andC, have equations
C: y=4x+3, xI
C,: y=[3x+2, xi

a) Sketch in the same diagram the graptCpfand the graph o, .

The sketch must include the coordinates of anytpaimere the graphs meet
the coordinate axes.

b) Solve the inequality

4x+3>|3x+ 3.

x>-2
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Question 35  (***+)
The function f is given by

fix® 4 |24, k

a) Sketch the graph of (x).

Mark clearly in the sketch the coordinates of angr y intercepts.
b) Solve the equation
f(x)=x.

c) Hence, or otherwise, solve the inequality

IS

(2,0 (-2,0 (0,3, |x=-4, x= 4|, |-4£ x£ 4
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Question 36 (***+)

The curveC; and the curveC, have respective equations
y=|x-3 and y=[2x+1.

a) Sketch the graphs o€, and C, on the same diagram, indicating the
coordinates of any intercepts of the graphs withabordinate axes.

b) Solve the inequality

|2x+1 £]x- 3.

(0.9 (3.9]. (00 (- 4.9, | -4 x 5
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Question 37  (***+)

f(x)°Inx, xI , x>0
g(x)° 2In(x+¢g), xI , x>-e.

a) Describe mathematically the transformations whicapnthe graph off (x)

onto the graph ofy(x).

b) Sketch the graph ot/:‘g( x)‘ indicating the coordinates of any intercepts of
the graph with the coordinate axes.

c) Solve the equation
l9(¥=2

d) Hence solve the inequalitg (x)|* 2.

[ ], |x=0,€'- @, |-e<xE € eor® 0

Q) WOt THe oo Bewe. upormy
WG > Weae) > 2l
sl by venon Sty
(»<} Wosas 2 2
s /

L,) Serme. g Aw (969 |

?}vﬂ :
G 1

g souns lgeol =2
Rl =2 = ZGue)=2 ot (= -2
ln(xae) =1 n(aue) =+

are e wess!

=0 s a= <l
// a-te

&) Lok AT THE Gy
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Question 38  (***+)
The figure below shows the graph of

y="f(x), xi

which consists of two straight line segments thaetat the poinP(l, p) .

A(- 2,@\\ B(4,0) 7 ¢

P(1 p)

The pointsA, B andC are the points wheré (x) crosses the coordinate axes.

Sketch, in separate diagrams, the graph of ...
a) ... y=f(x+1).

b) ~.y=1f(|X).

Each of these sketches must show the coordinatasyointersections with thg axis
and the new position of the poiRt.

[continues overleaf]
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[continued from overleaf]

It is now given that
f(x)=|x-1- 3,xI
c) Find the full coordinates of the poinBs andC.

d) Solve the equation

L_[.[P@-3),

c(0,- 2)|,

1
uino
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Question 39  (***+)
f(x)=2/x+1, xi

a) Sketch the graph of (x).

Indicate clearly in the sketch the coordinates of point where the graph of
f (x) meets the coordinate axes.

b) Hence solve the equation

f(x)=2- x.

(-10),(0,9|, |x=0,-
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Question 40  (***+)

> X

The figure below shows the graph of

which consists of two straight line segments whiedet at the poinA.

The graph off (x) crosses the coordinate axes at the pdinés0), B-andC.

Sketch, in separate diagrams, the graph of ...

[continues overleaf]
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[continued from overleaf]

It is now given that
f(x)=4-|x+ 2,
¢) Find the coordinates of the poings, B andC.

d) Solve the equation

f(x):-%x.

1. [AG2.4), [(0.7]. [02.0) k=24
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Question 41 (***+)

> <

<
1
1
Nl
X
N

The figure above shows the graph of the curve eaphation
_ 1
y= 2x2, x30.

Sketch on separate diagrams, the graphs of ...

1
X

N

a) ... y=‘-

1
b) ... y=-3[x2.

[continues overleaf]
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[continued from overleaf]

The figure below shows the graph gt f(x), which is related to the graph of

1
=12,

y=1(x)
y A
O >
c) Write an equation for the graph gf= f(x).
1 1
v=|- 3= 4l
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Question 42 (***+)
The function f is defined by

f(x)=]2x- 3 1, X
a) Sketch the graph of (x).

Mark clearly in the sketch the coordinates of angr y intercepts as well as
the coordinates of any minima or maxima.

b) State the range of (x).

c) Solve the equation

(L9),(29.(0.2, mitd - Jl.[1(x2- 1, |x=5,4
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Question 43 (***+)
The function f (x) is given by

f(x)=[2x- 4, A

a) Sketch the graph of = f(x).
Mark clearly in the sketch the coordinates of angr y intercepts.

b) Find the coordinates of the intersections betwbergtaphs of
y=[2x-4 and y=x.
c) Solve the inequality
2x- 4E x.

The graph ofy:|2x- 4|+ k, wherek is a constantjouches the straight line with
equationy = X.

d) State the value of.

(2.9.(0.4].

oglb
wlh
—
-y
>
>
[~
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=
th
N
~
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N
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Question 44 (***+)
Find the set of values of for which

‘xz- 4‘> 3X.

\ x<1orx>§|

Question 45 (***+)
Solve each of the following equations.

a) x=[3x+3- 4.

b) x*+1=[2x- 4.
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Question 46 (***+)
The function f is defined by

f(x)=[8- €], %

a) Sketch the graph of (x).
Mark clearly in the sketch the coordinates of angr y intercepts as well as
the equations of any asymptotes.

b) State the range of (x).

c) Solve the equatiorf (x) =19.

(In2,0) (0,79 x= 8, |f(x)2 0, |x=In3
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Question 47  (***+)

4x- 1 3

2(x-1) 2(% (2 3

, X1 1.

N
x
n

N

a) Show that the above expression can be simplifieg—%—l.
X_

b) Sketch the graph of the curve with equation

y=-— x' 3,

c) Hence sketch the graph of the curve with equation

3
2|x- 1’

y= xlt%,

Each of sketches in par{®) and (c), must include the equation of the vertical
asymptote of the curve, and the coordinates of@uigts where the curve meets the
coordinate axes.

|1, [proof|, |graph
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Question 48 (***+)
The functionsf and g are defined as

f(x)=

Wl

(x+2a), xI

g(x)=[2x- 4, xI

wherea is a positive constant.

a) Sketch in the same set of axes the graph (of) and the graph of(x).

The sketch must include the coordinates of anytpaimere these graphs meet

the coordinate axes.

b) Find, in terms ofa, the coordinates of the points of intersectiomieen the

graphs of f (x) and g(X).
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Question 49  (***+)
The functionsf and g are defined as

f(9=lzx-1.x1
g(x)=In(x+2), xI , x>-2.
a) State the range of (x).
b) Find, in exact form, the solutions of the equation
of (x)=2.

c) Show that the equatiofi(x)=g(X) has a solution betweenand 2.
d) Use the iteration formula

xn+1=% 1+In(%, +2) , % =1,

to find the values ok,, %3 and x4, correct to three decimal places.

[ 1 [f(92 0], [x=3(e* 1), x= 3(3 &)[,[,=1.049, %= 1.057,x,= 1.0§
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Question 50  (***+)
It is given thatly| =2, yI

a) Find the possible values (gy- 1.

It is next given thab £t £13, t1

b) Express the above inequality in the fohm a|£ b, wherea andb are positive
integers to be stated.

It is finally given that
- =[x 517,

c) Determine the value of.

[ 1|By-3=5 |3 £ 7. |t- 9 4], [x=-2/2
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Question 51 (***+)

y y=2x+a

The figure above shows the graphs of
C: y=|x-24,xI
C,: y=2x+a, xl

The finite region bounded b@,;, C, and the coordinate axes is shown shaded in the
above diagram.

Find, in terms ofa, the exact area of the shaded region.

[ ] |area= %161
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Question 52 (***+)

y
y =[3x- 2
° D
y=[x-9§
P
C
X
O A B
The figure above shows the graphs of
C: y=[3x- 24, xi
C,: y=|x-5, xi

a) State the coordinates of the points where eacheofitaphs meet
I. ...the x axis, indicted byA andB.

ii. ...they axis, indicted byC andD.

The two graphs intersect at the poiftsand Q.

b) Find the exact area of the trianghdPQ.

1. |A(%.9). B(5.9|.][c(0.2), b(0.],

area=
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Question 53 (****)
Find the solution interval for the following inediia

x(x- 4)< |5x 16 4.

,

-4< x< 3

I< X<
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Question 54 (****)
The functionsf and g are defined as

f(x)=4a- %, xI

g(x)=|4x- 4, xI
wherea is a constant, such that® 1.

a) Sketch in the same diagram the graphf ¢&) and the graph of( ).

The sketch must include the coordinates of anytpaulmere each of the graphs
meets the coordinate axes.

b) Find, in exact form where appropriate, the solwigiohthe equation

4- x*= |4x- 1.

’—y, x:2-\/7, x=1
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Question 55  (****)
The straight lineL with equation

y=x+3, xI
intersects the curv€ with equation
y= ‘ X - 9‘ Cxl

at three distinct points.

a) Sketch on the same set of axes the graphaid the graph & .
The sketch must include the coordinates of anyr y intercepts.

b) Find the coordinates of the points of intersectibesveenL and C.

(-39.(39.(03.( 0},

(-30).(29.(47
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Question 56 (****)
The function f is defined by

a) Show thatf (x) is even.

b) Solve the equation

_.,
—~
>
N—

I
1
N
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Question 57  (****)
The functionsf and g are defined as

f(x)=x-4x% 3, 4 ,% 2
o(X=x-19, A
a) Find an expression fogf (X) and state its domain.

b) Sketch the graph ofif (x) and hence state its range.

The sketch must include the coordinates of anytpoihere the graph meets
the coordinate axes, and the starting point ofjtiagh.

c) Solve the equation

of (x) =12.

of (x)=|2-4x 13, x 2,[(2.16),(6.4], [x=4, x=2+2/7
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Question 58  (****)
f(x)=a-|x 24, xI
wherea is a positive constant.

a) Sketch the graph of (x).

The sketch must include the coordinates of anytpaulmere the graph meets
the coordinate axes, and the coordinates of the aihe curve.

3a

b) Find the value of  f(x) dx.
0

Nl
Q
N
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Question 59  (****)
The functionsf and g are defined as

g(x)=|2x+44, xI
wherea is a positive constant.

a) Sketch in the same diagram the graphf ¢&) and the graph of(x).

The sketch must include the coordinates of anytpaimere the graphs meet
the coordinate axes.

b) Find the solutions of the equation

- 3= |2x+ 12.

i, [x=-5 x=-9
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Question 60  (****)
The function f is defined as

f(x)=aln(bxy, X , x 0
wherea andb are positive constants.

a) Given that the graph of (x) passes through the poir(%,o) and(3,4), find

the exact value ofa and the value ob.

b) Sketch the graph of
y=[f()-

c) Find, in exact form where appropriate, the solwgiohthe equation
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Question 61 (****)
The function f is defined by

fix [2x-3 1 k

a) Sketch the graph of .
Mark clearly in the sketch the coordinates of angr y intercepts as well as
the coordinates of any minima or maxima.

b) State the range of .
c) Solve the inequality

2x- 3 ¥ x.

(1.0)(2.9(0.3 .mif3 - }.[F(x)°- 1. [§<x<4
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Question 62 (****)
The curveC has equation

y:Z‘xz- 6+ q , x1
The straight lineL has equation
y=3x-9, xI

a) Sketch in the same diagram the graptCoénd L .

Mark clearly in the sketch the coordinates of angr y intercepts.

b) Solve the equation

2‘x2- B+ 4: 3

%)

c) Hence or otherwise, solve the inequality

2‘x2- B+ 4> 3

%)

x<Z or x>5

[ 1.{c:(20 (49 (014, |L:(3,0)(0; 9

P
I
o
NN
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Question 63 (****)
f(x) =95 +6x+2, xi
g(x) =(x+1)(x+3), xI

Show clearly that ...

b) ... the equationg(|X) =2 has no solutions.

1. [proof]
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Question 64  (****)
Sketch the graph of

y=1-[1 [, xi

The sketch must include the coordinates ...
... of any points where the graph meets the coordiares

... of any cusps of the graph.
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Question 65  (****)
The functionsf and g are defined as

f(x)°[3x+ d+ b 5
g(x)° 2% 5, %

wherea andb are positive constants.

The graph off meets the graph aj at the points® andQ.

Given that the coordinates & are(0,5), find the coordinates o in terms ofa.

1o 3as 49
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Question 66 (****+)

The functionsf and g are defined as

wherea is a positive constant.

a) Sketch in the same set of axes the graplfi of) and the graph of(x).

The sketch must include the coordinates of any poatitere the graphs meet

the coordinate axes.

b) Determine, in terms of, the coordinates of any points of intersectiomieen

the two graphs.

c) Find a simplified expression fayf ().

d) Solve, in terms of, the equatiorgf (x) =10a.

[ 1.[ea)(-3a9 & (029 [ada)

fg(x) =3|a- 2%+ 44
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Question 67  (****+)

The function f is defined as
f:x Inl4x-13, 4 % Z
Consider the following sequence of transformati®nsTl, andT;
In x %:3® In|>§/4?/@ I x YQ/®T3 In|4x 12.
a) Describe geometrically the transformatiofs T, and T

b) Hence sketch the graph df.

Indicate clearly any intersections with the axed #re equation of its
asymptote.

T, = maintains the graph for? 0, and furthefleets this section in thg ax,

~

T, =translation, "right", 12 unit;, | T; = enlargement irx , scale fact%r ,1(0,In12)

L [F [

X=3
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Question 68  (****+)

The function f is defined as

f:x In(%x-4),>i , X 8.

Consider the following sequence of transformatidnandT, .
In x %@ In(x 4%%%2 In(%x 4).

a) Describe geometrically the transformatiosandT, .

b) Hence sketch the graph df.

Indicate clearly any intersections with the axed #re equation of its

asymptote.

c) Find the set of values that satisfy the equation

-In(%x— 4): ‘In(%x 4)‘

T, = translation, "right", 4 units, |T, = enlargement irx , scale factoy, |(10,0)

Created by T. Madas



Created by T. Madas

Question 69  (****+)

By considering the following sequence of transfarores T, T, andTg
Sxvde Jx vl Jo{ el e 1 1
sketch the graph o = /| x+1] +1.

Indicate the coordinates of any intersections i axes, and the coordinates of the
cusp of the curve.

1. |(o.v2)). [0

Question 70 (****+)

Solve the equation

x[2x+1- 1= 0.

>
1
N
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Question 71 (****+)

A curve is defined by

F(x)=k(2-4%, 1,
wherek is a positive constant
The equatior} f (x)| =12 has three distinct roots.

a) Determine the value df.

b) Find the three roots of the equation, in exact $omeh where appropriate.

[ ].[k=3], [x=2, 2+ 2/2
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Question 72 (****+)

Evaluate the following integral

1

2(cef)- 74 o

[ 1.2
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Question 73 (****+)

Find the solution interval of the following moduluequality.

[x-1 & 3

M ,

-7< x<-1

X

X
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Question 74 (****+)

y
y=f(x)
4 y=4
X
O 10 16
X=9 y=18

The figure above shows the curve with equatjon f ().

The equations of the three asymptotes to the canathe three intercepts of the curve
with the coordinate axes are marked in the figure.

Sketch a detailed graph gf :‘ f (|>4)‘ .

[, [orapf
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Question 75 (¥***¥)
Determine the range of values wfthat satisfy the inequality

X+3
X

X
2- X

3

[ l]-22x0E xx3E %6
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Question 76 (*****)
f(x):‘Z- | Z‘ 4, x1

a) Sketch the graph of (x)

The sketch must include the coordinates ...
... of any points where the graph meets the coordiares

... of any cusps of the graph.

b) Hence, or otherwise, solve the equation

|2- [x+ 2= 711x+ 1.
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Question 77 (¥***¥)
Sketch the graph of

y=‘x2-16‘+ 2x, x1

The sketch must include the coordinates of anysos@any stationary points

[ [oraf
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Question 78  (****¥)
Solve the following modulus inequality

Ix+1-|%x £ 11, xi

Created by T. Madas
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Question 79 (*¥***¥)
Sketch the graph of

—A x1
y_x+1'

The sketch must include the equations of any asyteptof the curve, and the
coordinates of any points where the curve meetsdbedinate axes.

[No credit will be given to non analytical sketclvased on plotting coordinates

L1 [orapf
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Question 80  (*¥****)
Find, in exact surd form, the solutions of thedualing equation

x*+[2x-3- |4 % O
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Question 81  (*¥***¥)
Sketch the graph of

y=[24-|2 A, xI

The sketch must include the coordinates of anytpowhere the curve meets the
coordinate axes.

[No credit will be given to non analytical sketclvased on plotting coordinates

Created by T. Madas
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Question 82 (*¥***¥)
Find the set of values of that satisfy the inequality

4x
X+2

34 Xx.

[ ] |-4Ex<-2 E - @ & -3J17E 3x &
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Question 83 (****¥)
By considering a sequence of four transformationstherwise, sketch the graph of

y=-|x 2% 4x 4 8

Indicate the coordinates of any intersections i axes, and the coordinates of the
cusp of the curve.

[No credit will be given to non analytical sketclbased on plotting coordinates

[ 1.[-39.(7.9.(0 9 (2 }
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Question 84  (*¥***¥)
By considering the graphs of two separate curvestherwise, sketch the graph of

y=Xx-4.

Indicate the coordinates of any intersections wlhih axes, and the coordinates of the
cusp of the curve.

[No credit will be given to non analytical sketclbased on plotting coordinates

(0.0) (4.9
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Question 85  (****¥)
By considering the graphs of two separate curvestherwise, sketch the graph of

y=(x-2)|» 1.

Indicate the coordinates of any intersections i axes, and the coordinates of the
cusp of the curve.

[No credit will be given to non analytical sketclbased on plotting coordinates

Question 86  (*****)

By considering the graphs of three separate limestherwise, sketch the graph of
y:|X+4| - |X- q

Indicate the coordinates of any intersections wlhih axes, and the coordinates of the
cusp of the curve.

[No credit will be given to non analytical sketclbased on plotting coordinates
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Question 87  (*****)
Find the set of values of that satisfy the inequality

X2 - 4

[x+5

<8- 4x.

[ ] |x<-6 E - 2% x 2

Question 88  (*****)
By considering the graphs of three separate limestherwise, sketch the graph of

y=|x- 4+ [x+1

Indicate the coordinates of any intersections i axes, and the coordinates of the
cusp of the curve.

[No credit will be given to non analytical sketclbased on plotting coordinates

(-15 (039 (4%
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Question 89  (*¥***¥)

The pointA(L- 1) lies on the curve with equation
y:‘xz- |2>4‘ 2x, x1

The tangent to the curve @& meets the curve at three more poiBtsC and D .
Sketch the curve and its tangentfatin a single set of axes.

Give the coordinates d8, C and D in exact form where appropriate.

L |graph
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Question 90  (*¥***¥)
Sketch the graph of

y=xx-1- Y% 4, xi

Indicate the coordinates of any intersections hih axes, and the coordinates of any
cusps of the curve.

[No credit will be given to non analytical sketclbased on plotting coordinates
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Question 91 (*¥***¥)
Solve the following inequality.

(5-%)(5 [ 9. xi

,

4 x< 2, E x
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Question 92 (*¥***¥)
Solve the following inequality in the largest reaimain.

x*- 2|4 8 £0
6/X°- 5xC+ 19¥

J-4E XE 4, X (
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Question 93 (*¥***¥)
Sketch the curve with equation

The sketch must include ...
... the coordinates of all the points where the cunests the coordinate axes.

... the equations of the asymptotes of the curve.

[No credit will be given to non analytical sketclbased on plotting coordinates
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Question 94 (****¥)
A curve C has equation

_ 3¥-1

= , T . xto, xtd
y 2x2+2-|x+21 X X X

>

Find, in exact simplified surd form, thg coordinate of the stationary point @ .

[ 1 |y=7-2/10
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Question 95  (*¥***¥)
By considering a sequence of transformations, loerstise, sketch the graph of

y:In(|2x- 1+ 2), x1

Indicate the coordinates of any intersections wlhih axes, and the coordinates of the
cusp of the curve.

[No credit will be given to non analytical sketclbased on plotting coordinates
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Question 96 (*¥***¥)
Find the set of values of that satisfy the inequality

4x
X+2

34 Xx.

[ ]|4£x<-2E - 2 & -3J17E

3X
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Question 97  (****¥)
The curveC has equation

y:‘xz-lq+ 2Ax 4, xi

Sketch a detailed graph @f and hence show that the area of the finite regmmded
by C and thex axis, for whichy <0, is 32 square units.
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Question 98 (*¥***¥)

b X

A(-2,0) O ¢(2,0

The figure above shows the graph of the functfc(rx) , consisting entirely of straight

line sections. The coordinates of the joints ofsthstraight line sections which make
up the graph off (x) are also marked in the figure.

Given further that
2
k+f(x2-4) dx= 0,
-2

determine as an exact fraction the value of thestamtk .

=~
I
Wi

Created by T. Madas



Created by T. Madas

Question 99  (*¥***¥)
Sketch the curve with equation

The sketch must include ...
... the coordinates of all the points where the cumests the coordinate axes.

... the equations of the asymptotes of the curve.

[No credit will be given to non analytical sketclbesed on plotting coordinates

L [grapt]
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Question 100 (****+*)
Sketch, in the largest real domain, the graph of

y:Ion+4|- q

Indicate the coordinates of any intersections wilie axes, the equations of any
asymptotes and the coordinates of any cusps afuhe.

. [y
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