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For each of the following, complete the square, sketch the graph and state the range:
ay=2+6x410 by=-2-4r-6 € y=22-dx+6

Sketch the graphs of each of the following and state the range of each:

ay=x+l xel2e) b y=-x+1, re[2e)
©y=2r+1 xe[-d.0) dy=3c+2 xe(-w.3)
e y=x+l xe(-w3] fy=-3-1 xe[-2.6]
g y=-dr-1 xe[-5.-1] hoy=Si-1 xe(-24)
Sketch the graphs of each of the following and state the range of each:
ay=x4+3 xe[-11] by=x+4, xe[-21]
cy=x-4 xe[-1,2] dy=27+1, xe[-2.3]

Sketch the graphs of each of the following relations, stating the range of each:
a(@yiy=2+1) b ((uy)iy= 242041
c {(xy) 4-x xe[-22)) d ((ey)iy=2+2x+3)
e ((ny)iy=—2+2x+3) fl(ny):y=2-2 xe[-12])
£ (()):y=2-3x+6) B ((xy):y=6-3x+x)
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7 Sketch the graphs of each of the following relations, stating the implied domain and
range of each:
adey=9 by=x o @=x-1 d@=xil

8 Sketch the graphs of each of the following relations, stating the maximal domain and
range of each:

.y=%+3 by=VET3 o y=ViTEm

o y=@-29} £ -3

e
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*9 This question involves more challenging examples of circles and semicircles.
Sketch the graphs of each of the following relations, stating the maximal domain and
range of each:

a (x-22+(-32=16 b 2x-1P+Q2y-4y =
cy=VB = dy= VB E
e y=Va-G-5¢ fy=-V5-G-2¢
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1 Which of the following relations are functions? State the domain and range for each:
2 {(0.1),(0.2),(1.2,.2.3).3.4)
b {(=2,-1).(-1,-2),(0.2),(1,4).(2,-5)}
© {(0.1).(0.2).(-1.2).3.4).5.6)}
d {(1,3),(2,3).(4,3).5.3).6.3)}

2 Sketch the graph of each of the following relations, then state the range of each and
specify whether the relation is a function or not:

ay=2 xe(04] b ((ny): R+ =4, xe[0,2])
€ [(xy):2x+8y=16, x€ (0,00} d y= VX xeR*
o [wiy= 5 xer 0] f ey taer)

Ey=+ xel-14] h [(xy):x=y, xeR7U(O)
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Rewrite cach of the following using the f: X — ¥ notation:

a () :y=3r+2) b ((ay):2y+3r=12)

€ (ny)iy=2x+3x20) dy=sce6 -lsxs2

o y+2=25 5<x<5 fy=5:-7.05x<1

‘Which of the following relations are functions? State the domain and range for each:
a ((n-2):xeR) b (By):yeZ)

cy=—x+3 dy=245

e {(ny): 2 +y
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iven that f(x) = 2x -3, find:
O sen e vy i g(t)
b Given that g(x) = =, find:
) ey
© Given that g(x) = (x— 2%, find:
i o) ) ®) iv g@)
d Giventhat f(v) = 1 - ; find:
ifm f+a) f-a) i je)
Consider the function defined by f(x) = 2x + 1 forall x € E.

a Find the value of £(2) and £() b Find the value of x for which /(x) = 6.
© Find the value of x for which f(x) = 0. d For what values of tis f(1) = 12
‘@ For what values of xis f(x) > x? # For what values of x is f(x) < 3x?

<0 iv g2
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10

11

Find the value(s) of x for which the function has the given value:
a f(=55-2, f=3

2 f0=9
£-2x f0=3

(x4 (= 4), f(x) =0
Fox-6 f(1)=0
Letg(x) = 2 + 2rand h(x) = 20° — 2 +6.
a Evaluate g(-1), g(2) and g(-2). b Evaluate h(~1), h(2) and h(=2).
© Express the following in terms of x:

P30 -5 i k20 e+ v )
Consider the function f(x) = 222 — 3. Find:
a f2). f(-4) b the range of f
Consider the function f(x) = 3x + 1. Find:
a the image of 2 b the pre-image of 7 o (x:f()=2x)
Consider the function f(x) = 3% +2. Find:

a the image of 0 b the pre-image(s) of 5 € [x: f(x)= 11}
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12 Consider the functions f(x) = 7x +6 and g(x) = 2x + 1. Find:
a (x:f(0) =g} b {x: f(x)>g(x)) © (x: f(x=0}

13 Sketch the graphs of each of the following functions and state the range of each:
a fi[-L2 >R, f)=2 b f:[-2.2] > R f(x) =2 +2x
:f:(n,l]ak‘ﬂx}si d fiRoR f(0=2-2x+3

e f:(1.6) >R, f(x)=x2—4x+6 £ fi[-3.6] >R fl)=-2x+1 ﬁ
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1 State which of the following functions are one-to-one:

a ((1.3).2.4).(4,4).6.6) b ((1.3).2.4).(.6).(7.9)
e ly)iy=2) d () :y=3x+1)
e fy=r+1 £ fx) b

gy=2 120

2 Each of the following s the graph of a relation:
i State which are the graph of a function.
‘State which are the graph of a one-to-on function.
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3 For cach of the following, find the implied domain and the corresponding range for the
function defined by the rule:

ay=7-x b y=2vF cy=2+1
dy=-Vo-2 ey= fy=3-2¢
gy=Vi2 hy=VETT iy=viTE

1
frem

iv=
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4 For each of the following, state the implied domain and range:

a f=Vi-d b f)=Vi—x
© f=2Vk—2+3 d fo 114
e flo= £ f) ﬁfx

5 Each of the following i the rule of a function. In each case write down the maximal
domain and the range:

a fly=3r+4 b g=R+2
cy=—ViE-# ay=ts
& The graph shown is of the relation y

() iy =—x+2.x<2)

From this relation, form two functions with domain
(~e0.2] and specify the range of each.
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10

a Draw the graph of f: R\ 2} > &, f(x) =

Draw the graph of £ B — B, f(x) = x* =2
By restricting the domain of . form two one-to-one functions that have the same
rule as .

Draw the graph of f: B — . f(x) = x* = 2x + 4
By restricting the domain of . form two one-to-one functions that have the same
rule as f.

z)2
By resticin the domainof £, form two on-fo-anc functons tht havethe same

rule as f.

Draw the graph of * + = 4 and state the domain.

b From this relation form two one-to-one functions that have domain [0, 2],
 From this relation form two one-to-one functions that have domain [~2, 0]
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1 Sketch the graph of each of the following functions and state its range:

x, x20 x-1. x21
a = b k() = =
, x<0 l-x x<1

I-x x<0 x<1

T+x x20 v, xz1
d b= e ho={

2 Sketch the graph of each of the following functions:

—x-3, x<l 143, x<-1
ag@={x-5 l<x<s bg={r-2, 1sxs<s
3r-15, x>5 20-1, x>5

3 Sketch the graph of the following function and state its range:
fr43 x<0

f@=1x+3. 0<xsl

—2c+6, x>1

4 Sketch the graph of the following function and state its range:

Moo= 241 x20

1-x, x<0
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For each of the following functions, sketch the graph and state the range:
x+3, x<-3 42 x<-3
-9, -3<x<3 b f)={-2 -25x<3

x-3, x>3 x-2. x>4

a )
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For cach of the following functions, sketch the graph and state the range:

43, x<-3 w3 <3
.,(x_{ R e

= *>2 2 a0

2:+3, x=1 1 <3

© f={x l<x<3
x. xz4 (x+27, x>-1
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7 Sketch the graph of the following function and state its range:
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1 Ametal bar is L cm long when its temperature is T°C. The quantities L and T are
approximately related by the formula L = 0.0027 + 25

@ Hence L s a function of T and the rule can be written as L(T) = 0.0027 +25.
State a possible practical domain for the function L.
b Find:

i LG30) L(16)

L(100) i L(500)

2 I f(0) = a+bx with f(4) = —1 and /(8)
a findaand b b solve the equation f(x

3 Find a linar function / such that £(0) = 7 and its graph s parallel o that of the
function with rule g(x) = 2~ 5x.

4 If fis a linear function such that £(-5) = ~12 and £(7) = 6:
a find f(0) and (1) b solve the equation £(x) = 0.

5 Find the quadratic function f such that £(2) = f(4) = 0 and 7 is the greatest value
of f(x).

6 Write f(x) = % = 6x-+ 16 in the form f(x) = (x— 3)* + p and hence state the range of f.

7 Letf:R—R f(x)=ax +bx+c Finda,band cif f(0) = 2, f(4) = 0and £(5) = 0.
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8 Find two quadratic functions f and g such that £(1
(0) = 10 and both have a maximum value of 18.

0, g(1) = 0and f(0) = 10,
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9 a Find the st of values of k for which f(x) = 3x* — Sx ks greater than 1 for all
real x.

b Show that, for all k, the
‘minimum value is zero.
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1 For each of the following, find the inverse function and state its domain and range:
a {(1,3).(-2,6).4,5).(7, D} b {(2,3).(-1,6).(4,-5).(1,7),(6.-4)}
© {(3.3),(-2,—4).(-1L.-1.(-8, 1)} d {(1,3),(=10,-7),(-7,-6).(2,8), (11.4)}

2 For each of the following, find the inverse function and state ts domain and range:
a fiROR f()=6-2x b (LS| R f()=3-x
¢ fiR SR f)=x+d d (0 dl SR f)=xtd
—1.7) 5 R, f(x) = 16— 2x
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3 Find the inverse function of each of the following. State the domain and range of !
a f:]0,0) >R f(x) =2 b fi[2.00) 5 R f(0) = (x=27+3
© fi(-wo 4] SR f(x)=(x-47+6 d f:[01] >R f(x)=VI-x
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Find the inverse function of each of the following:
a f:10.41 >R f() = VG-
b f:[0.00) SR f(x) = (x+4)7+6

a On the one set of axes sketch the graphs of y = f(x) and y = f~'(x), where
) =2x-6.
b Find the coordinates of the point for which f(x) = f'(x).

a On the one set of axes sketch the graphs of y = f(x) and y = f~!(x), where
F110.00) S R, () =%
b Find the coordinates of the point(s) for which f(x) = f(x).

Let f: R — R, f(x) = ax+b, where a and b are non-zero constants. Given that f(1) = 2
and £7(1) = 3, find the values of a and b.
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8 Letf: (-e0.a] = R f(x)
a Find /' (x).
b If the graphs of y = f(x) and y = f~!(x) intersect at x = 1, find the possible values
ofa.

Va—x, where a is a constant.
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1 A small printing company produces the printed menus for a take-away restaurant. The
charge for a print run is $80 plus 30 cents for each menu printed. Construct a cost
function that describes the charge (in dollars) for such a print run.

2 Suppose that Younanistan Post charges the following rates for airmail letters to Africa:
$1.20 up t0 20 g: $2.00 over 20 g and up t0 50 g: $3.00 over 50 g and up to 150 ¢.
a Write a cost function, C (), in terms of the mass, m (2), for leters up to 150 g.
b Sketch the graph of the function, stating the domain and range.

3 Self-Travel, a car rental firm, has two methods of charging for car rental:
Method 1 $64 per day + 25 cents per kilometre
Method 2 $89 per day with unlimited travel
a Write a rule for each method if C: is the cost, in dollars, using method 1 for
xkilometres travelled, and Cy is the cost using method 2.
b Draw a graph of each rule on the same axes.

© Determine, from the graph, the distance which must be travelled per day if method 2
is cheaper than method 1
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4 A piece of wire 100 cm long is bent to form a rectangle. Let x cm be the width of the
rectangle.
a Find the length of the rectangle in terms of x.
b Find the rule A(x) for the function A that gives the area of the rectangle in cm”.
© Find the allowable values for x.

d Find the maximun possible area of the rectangle and the value of x for which this
‘maximum occurs.
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5 The table gives the rates charged by MD Couriers for
delivering parcels within Bendigo.
a Sketch a graph representing the information given in

the table.
b Find the cost of sending a parcel that weighs:
P2kg i dkg i Ske

Weight, wke | Cost

wel $3.50
1sw<25 | 8650
25<w<s | $1200
S<w<10 | 52000

© Alexa has two items to send to the same destination: one item weighs 2.6 kg and
the other weighs 2.3 kg. Should she send the two items separately. or package them

together? Justify your answer.
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6 Two taxi services use the following different systems for charging for a journey:
GoldTaxi  Initial charge of $10, plus a charge of 50 cents for each 200 m travelled
Purple Taxi ~ Flat fee of $25 for travelling up to 20 km, plus a charge of S1 for each

Kilometre travelled beyond 20 km
@ Let Gld) be the cost (in dollars) of a journey of d km in a Gold Taxi. Show that
Gld)=25d+10 ford 20
b Let P(d) be the cost (in dollars) of a journey of  km in a Purple Taxi. Show that
25 for0<d<20
d+5 ford>20
© On the same coordinate axes, sketch graphs o represent G(d) and P(d).
d Find the cost of a journey of:
i TkminaGold Taxi i 12 kmina Purple Taxi

@ Art wants to travel a distance of 15 km. Which taxi service will be cheaper?
# Find the distances for which a Purple Taxi is the cheaper option.

@ =

7 A gardener charges $40 per hour for work that takes up to 2 hours and then charges

30 per hour for work after the first 2 hours, up to a maximum of 6 hours.

a Write the rule for a function that describes the total fee, SF. for work that takes the
‘gardener 1 hours. (Assume a continuous model.)

b Sketch a graph of your function.

© Find the fee for work that takes the gardener:
i LShous i 25hows i 3.5 hours

d What is the effective hourly rate for work that takes 4 hours'
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Assume that angles that look like right angles are right angles.
a i Find an expression for the arca A in terms -~ yem —
of xand y. T
Find an expression for the perimeter P in Som
terms of xand y.

16 P = 64 cm, find A in terms of . ¢
Find the allowable values for x. $,m$,
‘Skeich the graph of A against x for these cem
values. l
iv What s the maximum area?





image34.png
Technology-free questions

1 Describe cach of the following using interval notation:

a
320 0 1 23 4 5
B
32 01 23 45
. T —

401 23 45 678590025
d

B 78
e

& 67 8
£ [ ——
B3 6 7 %
£ - .

PEEE 01 23 45 678
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If f i the function with rule f(x) = 2 - 6x, find:
a f@) b f(-4)  c thevalueof x for which f maps xto 6.
For f: [=1,6] = R f(x) =6 - x:

a sketch the graphof f b state the range of f.
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4 Sketch the graphs of cach of the following, stating the range of cach:

a ((y):3rey=6) b ((ey)iy=3v-2 xe(-12])
© ly:y=2, xel-22]) d (wy:y=9-2)
e ((uy):y=2+dx+6] £11.2.6.4.2.-6)
1
g fRRf@=(-2" B FRVO SR f0)= 42
P -3 =2l [FACEEEWEES

S The function f has rule f(x) = +b:unﬁ|dulf(l)=;mdf(2)=9.

a Find the values of a and b. b State the implied domain of f.
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Given that £: [0,2] = R, f(x) = 2x — &
a sketch the graph b state the range.

Given that (x) = ax+b, f(5) = 10 and (1) = ~2, find the values of a and b.

Given that f(x) = ax’ + bx + ¢, f(0) = 0, f(4) = 0 and f(~2) = —6, find the values of
abande.
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9 State the implied (maximal) domain for each of the following:
L b f@ =2 cy=VBE_ &

2

@@= 5y o g0 = VIO £ o= VITx
10 State which of the following functions are one-to-one:

ay=2+2c+3 b fi[20) >R, f(x) = (x— 27

© fl)=3r+2 d f=vx-2

e f f L) SR ()= (2P

& =351 5 R f()=3x—-2 hof)=T-2

1

i i =4
11 Sketeh the graphs of each of the following:
3x-1 xef0.e) 1-2x xe(0.)
a fl)=1{e xe[-3.0 b h(x) = {2, x€[-3,00

9 XE(—e0,=3)

xE(-o0,-3)
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12 Sketch the graph of each of the following and state the range:
a f:1031 >R f) == 17 b fil-4 1SR [ =(+27+1
1

e f: ll.SlﬂR‘f(1)=m

A fi 23] SR ()= 243




image40.png
17

State the maximal domain and range of each of the following:

a f=Vai T b f)=VI—x o f(=1-yF
State the maximal domain and range of each of the following:

2 2
a fo== b f= © f=
State the maximal domain and range of each of the following:
a f=Vi—= b f(0=Vo-% © f@=VI—¥+3
For each of the following, find the inverse function, stating its rule and domain:

a f:[-1,5] = R, f(x) x -2 b fi[-2,00) =R flx) = Vx+2+2
© fil-le) R, f(x) =3+ D d fi(=e0,) 5 R f(¥) = (x= P

I f(x) = 25+ 5. find:
a fp) b f(p+h) c flp+h-fp) d f(p+D-fp)
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19

21

I f(x) = 3= 25, find f(p+ 1)~ f(p).

State the range of each of the following:

a fW=-22+x-2
e fl)=—2+6xs1l

Define f: [~1.6] = & f(3) = 5 3x.

a Sketch the graph of /.

Define f: [-1,8] B, /() = (x= 27

a Sketch the graph of /.

b f)=2¢-x+4

d )= 27 +82-5

b State the range of f.

b State the range of f.

The domain of the function £ is (1,2, 3,4). Find the range of f if:

a fo=2x

b f)=5-x

c f=x-4

4 f0 =7




image42.png
Multiple-choice questions

1

For f(x) = 102 + 2, f(2a) equals
A204+2  B40+2 € 2aP+2a D 100242 E 10a°+2a
“The maximal domain of the function f with rule f(x) = V3x % 3 is

A (0,09) € (5o D [-5.00)

“The maximal domain of the function f with rule f(x) = V6~ 2xis
A (0.00) B [3.) € (-=.2) D (-w.3] E [6,)
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“The range of the function f: (~1,2] — R with rule f(x) = +
A (2.0) B (2.5] € (5] D [0,5]

If £(9) = Tx~ 6, then /! (x) equals

1 1.6
A Tred Bgx+6  Cogxez D o—p

For f: (a,b] = R, f(x) = 3 - x, the range is
A G-a3-b) B (3-a3-b] © (-b3-a)
D (G-b3-a E[3-b3-a)

Which of the following functions is not one-to-one?
A f)=9-2 120 B f(9=G-3" © fl)=1-9x

D f)=Vx E !(x)=§

2
The graph of y = = + 3 is reflected in the x-axis and then in the y-axis. The equation of
the final image is

2 2

3 By=-2_3 cy=243

Ay=

Ey=2c-3

For 1 [-1,) = R, /(5) = 2, the range s
AR B [0,00) € [0.25) D [1.25) E [0.5]
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10 Which of the following rules does not describe a function?
Ay=r-x By=Vi—x Cy=3x>0
D x=3 Ey=ix

Extended-response questions

1 After taking a medication, the concentration of the drug in a patient’s bloodstream
frst increases and then gradually decreases. When a second medication is taken, the
concentration starts to increase again. The concentration of the drug, € mg/L, in the
patient’s bloodstream over a 12-hour period is modelled by the function

—5(t-3)"+45  for0<r<3
CO={-(-32+45 for3<r<9
-5(-122+54 for9<r<i2
 Find the concentration of the drug 2 hours after the frst medication was taken.
b What was the maximum concentration of the drug during the first 3 hours?
& Find the concentration of the drug 6 hours after the frst medication was taken.
d When did the patient take the second medication. and what was the concentration of
the drug at that time?
@ What was the maximum concentration of the drug during the 12-hour period?
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2 Sections of the rail of a ride at an amusement park are modelled by the function
—02(x-5+8 for0<x<7

M) ={-08x+128  forT<x<

02(x—13* +32 forll <x

where h(x) m is the height of the rail above the ground at a horizontal distance of x m
from the start of the ride.
a Find the height at the start of the ride.

b Find the height at each of the following horizontal distances from the start of
the ride:

ism 10m 15m
© Find the horizontal distance(s) from the start of the ride when the height is 6 m.

3 An Basyride coach leaves town X and maintains  constant speed of 80 knyh for
4 hours, stops at town ¥ for § hours before travelling for a further 2} hours at 80 km/h
t0its destination at town Z. A second coach leaves town Z at the same time and runs
express (0 town X. completing its journey in 54 hours.

2 Construct functions that describe the distance, d km, from X of each coach at time 1,
stating the domain, range and rule for each.
b Calculate the distance, from X, at which the two coaches pass each other.
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4 The Exhibition Centre hires a graphics company to produce a poster for an exhibit. The
‘graphics company charges $1000 and an additional $5 for each poster produced.
a i Write down the rule for a function, C(n), which describes the cost o the
Exhibition Centre of obtaining n posters.
Sketch the graph of C against n. (Use a continuous model.)
b The Exhibition Centre is going to sell the posters for $15 each
i Wite down the rule for a function, P(n), which describes the profit when the.
Exhibition Centre sells n posters.
Sketch the graph of P against . (Use a continuous model.)

S The organisers of a sporting event know that, on average, 50 000 people wil visit the
venue each day. They are presently charging $15.00 for an admission ticket. Each time
in the past when they have raised the admission price, an average of 2500 fewer people
have come to the venue for each $1.00 increase in ticket price. Let x represent the
‘number of $1.00 increases.

a Write the rule for a function which gives the revenue, R, in terms of x.
b Sketch the graph of R against x.
¢ Find the price which will maximise the revenue.
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© A thin wire of length a cm is bent to form the perimeter of a pentagon ABCDE in which
BCDE is a rectangle and ABE is an equilateral triangle. Let x cm be the length of CD
and let A(x) be the area of the pentagon.
a Find A(x) in terms of x.
b State the allowable values for x.

© Show that the maximum arca is

—
6V
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7 Let Pbe a point between B and C on
the line BC.
Let d(x) be the distance (PA + PD) m,
where x s the distance of P from B.

a i Find an expression for d(x).
il Find the allowable values of x.

b i Usea calculator to plot the graph of y = d(x) for a suitable window setting.
Find the value of xif d(x) = 20 (correct (o two decimal places).

i Find the values of x for which d(x) = 19 (correct to two decimal places).
Find the minimum value of d(x) and the value of x for which this occurs

il State the range of the function.

8 a Find the coordinates of the points A(x1, 1) ¥
and B(xz,y2)
b Letd(x) be the *vertical” distance between
the graphs for x € [, x1].
i Find d(x) in terms of x.
i Use a calculator to plot the graph of d(x)
againstx for x € [x2, ], and on the same.
Screen plot the graphs of y = 2v and
=+ D60
© i State the maximum value of the function
defined by d(x) for x € [x2,1].
il State the range of this function.
d Repeat with the graphs y = Sx and y = (x + 1)(6 - x).

Y=+ 1)6-x)
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1 ForA={L2.3,57.1115). B=(7.11,25,30,32} and C = (1,7,11,25.30}, find:
aAng b ANBNC cAuC
dAuB e AUBUC fanBuC

2 ForA={L2.3.57.1115). B=(7.11,25,30,32} and C = (1,7,11,25.30}, find:

aA\B b B\A c A\C dc\A
3 Illustrate each of the following intervals on a number line:

a 3.4 b (-03] o [-2.-1

d (-2.0) o (-23) 24

4 Describe each of the following subsets of the real number I
notation [a, b, (a, b, etc.

using the interval

a b
2 a4 o 1 2 3 3 2 o 1 2 3
e d
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10

Use the appropriate interval notation (i.c. [a, b], (a, b), etc.) to describe each of the
following sets:

afri-lsx<2) b (x:-4<x<2) e (y:0<y<vZ)
3

N (y.,gqsé} e (xix>-1) flrixs2)

£R h R*U(0) i RU0)

For B = (7,11,25,30,32), find:
a (210108 b Go)nEB cwUuB d @s.e)nB

For each of the following, use one number line on which to represent the sets:
a |-2.5]. [3.4]). [-2.5]n[3.4] b |-2.5], R\|-2.5]
€ [3.0). (=00,7). [3.00) N (-0.7] d [-2,3], R\[-2.3]

Write each of the following sets as a union of two intervals:

a R\{-2} b R\ {3} c R\|4

Iustrate each of these sets on a number line:

a [-3.2]U4.8] b (-e0.2]U [4,00) © (-0, =3)U(0,)
d (-5,-21U(2.6] e (-0.2) U2 ) f (-0, -3)U(3,)

Describe each of the following intersections of intervals as simply as possible:
a (o6 b ()N @) © (-20,0]N[-6.e)
d [-3.2]n[-1.8] e [-3.1]n[1.8] £ (=0, ~1]N (=10,00)
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Exercise 5B

1 Sketch a graph of each of the following relations and state ts domain and range:

a {(-3.-4).(-1.-1).(-6.7).(1.5)} b {(—4.1).(~4.-1).(-6.7).(-6.8)}
e () a4y =4, xe[-2.2]) d {(xy): 342y =12, x20)
e (my:x-y=4 xe[-1.2]) f ) :y=2r+3 xe[-41])

2 State the domain and range for the relations represented by each of the following
graphs:

¥ ¥
i b
2.2
) CRyEl a
=]
e a ¥
1 A
4
0 - g N
A





