FUNCTIONS

4.1 Basic properties

Q1. Does a diagram show a graph of a function? (where the domain is shown on the z-axis and the range on
the y-axis)

T
Y Y

N I

N —
/
/

(3) (6)

Q2. Each diagram below shows a graph of function f. From the graph read:
(1) the domain of f,
(ii) the range of f,

(iil) zeroes of f,
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Chapter 4. Functions

(note that the question finishes differently for each of the diagrams)

(iv) set(-s) of arguments for which f increases,

(v) set(-s) of arguments for which f decreases,
(vi) set(-s) of arguments for which f is constant,
(vii) the set of arguments for which the values are...

| e il el i e Rl il B~ ol el
I I I I I I I I | I
4 - —L_1 |
I I I I I
I I I I I
TR e Y T B
| | | | |
I Rl B
I I I I .
l d__i__L_J—
I I I I o
I l I I I —
[ R it Rl e B
D 1 1 1 ,w .
(&)
| | | - ,e V I
oL N mlu. = a1
l l ] | | ‘B .
I I I I ,ﬂ Q o
el il S 0= h_y Bl
1 1 1 1 (B ] =1 ,u
[ | m o 4 o
1 1 1 1 () =i [
L L . L
I I 1 I [ : i I ] 1 [
I I I I I I I I I I I
== =-1T -1~ J.\HJ .\H} ﬁ\\,\\_\\J\\\\W\J.\HJ
| | | | ([ S | | | | | [
I L - N ~— e ) N R
— — — — —
\=] I~ o0 =2 o
~— S~— ~— ~— —
—
--r - ,\\4\\,\\7% R i |
I I I I I I I I
| [ T T T
I I I I I I I
I I I I I I I
I [ e R R
| | | | | | |
- - -+ - -4--1--+--
I I I ] I I I
- _L_J [ U E A E B
] | ] | I ] ]
I I I I I I I
I A | T T T - I | H
I > I I I I —
- , . + — + L! - p n
| | I I [ O I I | m
cebed e . SRR I I :
| _ | | | | | | e | =
Q
1= | [ I - T it
s I I I I I I (- I <
4 ] (AR Y N Q-+ & I m
[ I I I I I ) I I 80
o ! . L I ! ! _ .
[ i I i i [ I i I i I [ ] i I i / [
I I I | I I I I I I I I I I I I I | I
—~ ~—~ ~—~ e
T et F=-1= -1 == e ] -t =-=1-=-F - = == = B ] F-tT-=-I-—F -9~ -1~ e el
= = = =
g | | ] | | g | | | | | ] g | | | | | ] g
N ) N R T N R e e e P
— — — —
N g <t 0

35



Chapter 4. Functions

(vii) ...

,\\4\\,\\_\x I e |

smaller than 1.

(vii) ...

,\\4\\,\\7x I e |

smaller than —1.

(vii) ...

equal 2.
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L d oL J o

(19)

i) ...

vii

(

,\\4\\,\\_\x I e |

equal 2.
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(21)

equal 1.

(vii) ...
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(17) y =3 — |2z — 4|
2

(6) f(x) = ||
(18) y =

= f(x).
(x+1)2 -4
3+ 14— 2z

37

x?—4

(10) y
(11) y
(12) y

2

x—1

(22 —1)?
6) y=|lr+1] -2

VvV3i—x

3+

y=

(1) y=2z+5
(3) y

(4) y=9—2?

Q4. Find the zeroes of the following functions. Do not use a calculator.
(5) ¥

Q3. Write down the domain and the range of y



Chapter 4. Functions

Q5. Find the largest possible domain and the range of the following functions. You may use a calculator.

(1) y=2z+5 6) y=2z+n (11) y=V3z +6
(2) y=v3-u (7) y=+3x+1 (12) y = V22 -3
3) y=3+ 2 (8) y==5-2 (13) y = (z - 3)
(4) y=(r—3)>—4 9) y=a22-9 (14) y =3 — |22 — 4|
(5) y=|lz+1] -2 (10) y =3+ |4 — 2z (15) y=4-— Ti_l

Q6. Find f(a) for given function f and the value of a.

(1) f(z)=2z+5, a=-2 (10) f(z) = 2% — 4, a=3
(2) f(z)=+v3—=, a=—6 11) f(z) = (z+1)2—4, a=-L
(3) flz) =3+ 2, a=5 (12) f(zx)=3+4—2x|, a=14
(4) flx) =9 — 22, a=-T7 (13) f(z) = 3z + 6, a=4/3
(5) flz)=(2z—1)2,  a=25 (14) f(z) = V2 -3, a=12
6) flz)=|z+1] -2, a= -3 (15) f(x) = 2% -8, a=—2
(7) f(z) =2z +m, a =6 (16) f(z) = (z —1)%, a=-2
(8) flz) =3z + 1, a=38 (17) f(z) =32z —4|, a=3
9) flz)= =% -2, a=-1 (18) f(z) = 3%, a=4

Q7. Find the expression for f(—x) for each of the functions given below. Write the answers in simplest form.

(1) y=2x+5 (N y=2z+n (13) y =3z +6
(2) y=v3-u (8) y=vBa+1 (14) y = V22 -3
3) y=3+ 2 9) y==% -2 (15) y =23 — 8
(4) y=9— 22 (10) y =22 — 4 (16) y = (z — 1)
(5) y= (20— 1)? (1) y= (@ +1)* 4 (7) y =3~ |22 —4|
6) y=lz+1 -2 (12) y =3+ |4 — 2z (18) y = 35

Q8. Verify whether the given function is even, odd or neither
(1) f(x) =6z (1) f(2) = =25 (13) f(a) = 52
2) flz)=V3-= (8) f(x) = (4z) (14) f(z) = z=22
(3) f(z) = 5% 9) flz) =43 (15) f(z) =2z* — 322 +5
(4) f(z) =9 — 22 (10) f(x) =22 —4 (16) f(z) = (xz —1)3
(5) f(2) = 422 + 16 (11) f(2) = (2 +1)° (17) f(z) = |5a%) + 4
(6) f(2) = |o+1]—2 (12) f(z) =3 - [2a] (18) f(2) = V3 +5

4.2 Transformations of graphs of functions

Q9. Sketch in the same set of axes the graphs of y = f(z) and y = — f(x). Label the graphs.

(1) flz) =2 (3) fla)=1 (5) f(z) = Lo —3
z? (4) f(z)=

S
=
K'ﬁ
&
=

Q10. Sketch in the same set of axes the graphs of y = f(z) and y = f(—z). Label the graphs.

(1) f(x) =2 (3) fla) =1 (5) fa) = Lo —3
= (4) f(x) =

S
=
Kﬁ
|
I
Bl
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f(x). Label the graphs clearly.

1
2

f(x),y =2f(r) and y

Q11. Sketch in the same set of axes the graphs of y

f(x) = |z

(6)

). Label the graphs clearly.

T

f(a),y=f(22) and y = (5

Q12. Sketch in the same set of axes the graphs of y

f(@) = ||

(6)

f(@).

(ii) Sketch in the same set of axes the graph of y = g(

(i) Sketch the graph of y

Q13.

= f(x)

which is obtained from the graph of y

)

X

a
b

()

by translating with vector
(iii) Write down the equation of g(z).

(iv) Write down the domain and the range of g.

a=2,
a= —3,

T+ 1,

1
2

(11) f(z) =
(12) f(z) = [«],

a= —9,

(6) f(z) =[x,

f(x). Copy the graph and sketch in the same set of axes the graph

of y = |f(z)|. Label the graphs clearly.

Q14. The diagram shows the graph of y

,\\4\\,\\7% I e |

,\\4\\,\\7x I B |
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Chapter 4. Functions

f(z). Copy the graph and sketch in the same set of axes the graph

Label the graphs clearly.

Q15. The diagram shows the graph of y

= f(lz).

of y

-t - -Im -t -
| | | |
—d - _L_J

—~

N

~—

(i) Recognize the equations of the parent function (dotted line / curve).

Q16.

(ii) State the single transformation or the sequence of transformations that have to be applied so that

the parent function is transformed to the other one (solid line / curve).

(iii) Give the equation of the new function.
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4.3 Equations and inequalities

Q20. Solve the equations.

(1) 3z +1] =2

=0

2
x+2

(6) 2 -

2) [1— 22| =3

r—2=3

(8) 3—V3xr=1

(3) [z +2/ =5

= 2z+1

4
2x+1

(12) 1—

4) |—32—2/=6

7.

ii) Hence solve (z —2)? + 3
(i)

(i) Solve the equation x? = 4.

Q21.

(z+2)3+9=0.

1
3

(ii) Hence solve

(i) Solve the equation 2 + 27 = 0.

Q22.

+4=0.

=2
z—3

(ii) Hence solve

(i) Solve the equation 1 = 2.

Q23.

(ii) Hence solve v2x + 1 = 4.

3.

(i) Solve the equation v/x

Q24.

(i) Sketching the appropriate graphs manually state the number of solutions of the following equations.

Q25.

(ii) Use a GDC to solve each equation. Give all answers correct to 3 significant figures.

8) —2=(z-2)?%-2

(9) 22 =4 — 222

(10) (z—1)2—2=3—2(x+1)?

=(r—4)2+1

=8

nul/l
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I«
—
ST
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+ &
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™ <
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B 2]
S~
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B B
—ho o
—_ o~
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o
NI
i
+ =~
N |
—~
4nU~|/
_1
S
=
&=
1
=8 —l8
—_
0 ©
= =

Q26. Use a GDC to solve the following inequalities.

3 — 222 —x 42 < g2

1

[ap]
\Vi <t
5 VI
v 8
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| [\
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o=
o |- Pm
(PN
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8
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AN
N~
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o™
8 OT A
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8 = %,
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CNCON)

S%x+2for0<x<5

x3+z+3
241

(11)

for -1 <2 <2

z
2

>

:E3
z24x+1

5

r+1)2

(12) 22t=—=" <4 _ 9

for 05 <z <1

z
2

<

wS

6
7

(
(

+x+1

x2

dx + 5

)3x—w 2 $2

(3

13)

(
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4.4 Chapter review

non-calculator questions

Q1.

f(z) into

(i) Describe clearly the sequence of geometric transformations that transform the graph of y

the graph of y = g(z). !
(ii) Sketch the graph of y

g(x) showing clearly the position of at least three points.

1
5z T2

g(z) =

g(z) = —§lo| +2

(7) flz)= —%x+2

—3lz 4+ 1] +2

)

g(=

(4) f(z) = ||

Q2. Write down an equation for each of the graphs shown.

1
1
1
1
4
1
a
1
1

- - - -

- -

3—2|z|
T Jz2—3z+1]

(3) h(z)

your answer clearly.

3 Yy
—xd

odd or neither. Justif’
D) =25

(2) g(

)

even

2z° —3|x|+1
x4 —3x2+2

Q3. Verify if the gjven function is
(1) f(x)

Luse simple terms like ”shift by...”, ”reflection in...”, ”horizontal / vertical dilation by...”
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= f(x).

Q4. The diagram below shows the graph of y

(i) Graph the functions with equations shown.

(4)
()
(6)
(7)

46



Q5. Consider the functions:
file) = —V=3 -2 o) = 5 +3
fao(x) = =2z +3[+4 fo(x)=2—(z+1)
fa(z) = 3lz| — 1 fr(x) = 33_+zm
fale) =2 +3)° =5 folw) =

(i) State the domain of all functions defined above.

(ii) State the range of functions f; to fs.

Q6. For each of the functions with graphs shown below read from the graph:

(i) the domain,
(ii) the range,
(iii) zeroes,

and sets of arguments

Chapter 4. Functions

for which the function is:
(iv) decreasing,
(v) increasing,
(vi) constant.
State whether the function is:

(vii) even
(viii) odd

(ix) one-to-one

calculator questions

Q7. Find all points of intersection of the graphs of?:
— %x -2
2:5 —I— 1

(1)
(2)
(3)
(4

andy:%
and y = |(z — 6)3

— 4|
and y = —0.122 4+ 0.2z + 20

SR
I

5x

) y=0012® - 222 +1 and y = 53

Q8. Solve the inequalities for —20 < z < 20.
1
(1) ga? -z —2>1
(2) 2z+1<|(z—6)3—4
(3) &% >y =—0.12% 4 0.2z + 20
(4) 0.012® =222 4+1<y=2

2all z-coordinates of the points of intersection are between —20 and 20
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