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Functions

(Preliminary Course)

1. Sketch the graph of each of the
relations y=|x|and |y|=x.In
each case explain whether or not the

relation is a function.

Explain why the relation
x* +y* =5 is not a function.

Find the largest possible domain of |
each of the following functions.

. 1
@

1
)= i) y=—o
T (x+1)

1
Jx+1

e (v) y=

(i) y=

Find the largest possible domain of
the function y=~/1—2x +~/2+x

Find the largest possible domain
and the range of each of the
following functions.

@ y=x'-2x
() y=4x-x*

Use the graph of y =+/x to sketch
the graphs of

@ y=+x-2
() y=+x-2

On the same axes sketch the graphs
of y=4-x* and y* =4 - x%.

Sketch the graph of y =+/4+x and
find its domain and range.

10.

11.

12.

13.

14.

15.

Show that the function
f(x)=|x|-2 is even. Sketch its
graph and use the graph to find the
values of x for which |x|> 2.

Show that the function

f(x)=4x-x’ is odd. Sketch its
graph and use the graph to find the
values of x for which x° > 4x.

Sketch the graph of the function
)= N25-x%, ~5<x<3
4 s 3<x<5

Find the value of f(4)- £(0).

Sketch the graph of the function
2* , xL2
fx)=| 8
-, x>2

x
Find the range of the function.

Sketch the graph of the functlon
L
x
() [x 4 , x>0

Find the values of x for which f (x)
is negative. i

Sketch the graph of the function
+1 , x<0 ‘
fx)=]]x-1] , o<x<2
1 , x>2

Find the centre and radius of the
circle x> +y* - 6x+2y+6=0.
Sketch its graph.
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16.

17.

18.

19.

Sketch the graph of the circle
(x—4)’ +(y-4)" =16. Find the
area of the region in the first

quadrant bounded by the circle and
the coordinate axes.

On the same axes sketch the graphs

of y=13—-x" and y=2.By
x

inspection of the graph, state the

number of solutions of the equation -

13-x*= -1——2- (There is no need to
x

find these solutions nor the
coordinates of the intersection
points of the graphs.)

On the same axes sketch the graphs
of x> +y* =4 and x* +y* =16.
Shade in the region where

4< x* +y* <16, and find its area.

of y=|x| and xy=1. Shade in the
region where y <|x|and xy>1.

20. On the same axes sketch the graphs

21.

22,

of y=v4—-x* and x—y+2=0.
Shade the region where

y<+4-x* and ,xt-—y-§-2_<_0,and‘j

find its area.

Show that the function

flx)= vx* -4 is even and find its |

domain and range.

Sketch the graph of the function

o Xx+2 . : 5
y=———"and state its. domain and
S . + 1 .

range.

On the same axes sketch the graphs

23.
Figure 4.19

}71\
y=f(x)

/N
0 /1 2 3\x

The diagram shows the graph of the'
function y = f(x). Find the domain -

of each of the functions

0 =75

24. Sketch the graph of the function

, 2<|x|<4
7= Lxl 1x]<2

25. () IxX*+y" +2fx+2gy+c=0

is the equation of a circle, ﬁnd
its centre and radius.

(ii) Find the condition onf, g and c
so that |
X+y +2fx+2gy+c=0is ‘
the equation of a circle.

) y=f(x)
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ANSWERS 6. @)
Figure 16.3
Figure 16.1
A
*T y=lx]
0 x
Figure 16.4
Figure 16.2
f y A -
y 4 ly]=x 1 y=+x
3 / .
> 0 / 4 x
O X i —2 y = ‘\/; - 2
Applying the vertical line test, y =|x] is'|
a function but | y|= x is not a function. 7.
Figure 16.5
Both the points (1,2) and (1,~2) lie on v4
the circle x* +y? =5, hence the relation ,
is not a function. 4] y=4-x
2
: y=1
(i) Allrealx (i) {x:x=-1} : -=f-317 %
o> . e >
() {x:x20} @(v) {x:x>-1} > 'Q-/2 j
. _ 2 =4__ 2
2x<land x>-2 :{x:—2$x$%} 2 *
8.
(®  y=x(x-2) is concave up Figure 16.6
parabola with vertex (1,~1).
- Domain: all real x ; y4
Range: {y:y>-1} y= x+41
(i) y=-x(x-4)is concave down 2| — |
parabola with vertex (2,4). /
- Domain: all real x ; -4 0 * ;
Range: {y:y<4} '
o Domain: {x:x2>-4};
Range: {y:y20}
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- Figure 16.7

‘ylr y=]x[-2

o~ %

_2\/2 X

Require x values for which graph lies
above x-axis. . x<-2 or x>2

10.

Figure 16.8

below the x-axis.
So—2<x<Q orx>2

11.
Figure 16.9

¥4
y=f(x) |
5

it e

(34) (4

’ Lal

-5 0 3 57%

f(4)"f(0)=4—\/2—=_}

Require values of x for which graph lies

12.
Figure 16.10

Range: {y:0<y<4}

13.
Figure 16.11

yﬂ

Require vahies of x for which gréph lies
below the x-axis. . —2<x<4
14.

Figure 16.12

Y4 y=f(x)

(2.1)

1

15. (x-3)*+(y+1)* =4 is circle with ;
centre (3,~1) and radius 2.

Figure 16.13

y 4 (x—-3)2+(y+1)2 =4
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16.
Figure 16.14

RO RACRISE
8
NS

Area square — Area % circle

=16-ixx4*=16-4x

17.
Figure 16.15
y 4
Bla L12)
y=13-x* / 12
y=—
X
-13
0 4{5\ x

Three intersection points and hence three:
solutions.

18.
Figure 16.16

y4

Area is 7r(42 —22)= 127

19.
Figure 16.17
y A
y=|x| (1,1)./’
u~.‘ I.- . » x})zl
.. L B i
20.
Figure 16.18
y x-y+2=0
2
y=v4-x?
/—2 o‘ 2 ;

Area ; circle — Area A

=ixx2?-ix2x2=7-2

21. Domain: {x:x<-2 or x22} ‘
Range: {y:y20} |

22,
Figure 16.19

- e ms ma e e weiEm e e e e o e

Domain: {x:x#-1};
Range: {y:y=#1}
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23. () {x:x#l, x#3}
(i) {x:1<x<3}

24,
Figure 16.20
y ‘r
y=f(x)
2-.
-4 -2 0 2 4 X

25. (x-!-f)2+(y-+-g)2 =fl+gt-c
@ Centre (~f,~g); ’

radius / f*+g" —¢

i fi+g'2c




