<C3> FUNCTIONS

Answers - Worksheet A

1 a 4 b 2
g 3 -3
2 a =sinm b =In2
=0 =0.693
g =3+2"" h =Inl
=15.1 =0
3 a 4y
15
|
ol 7 x
C Y A
10
5 0 5 x
e yA
9
3 0 3 x
g y[ /
0 X
-6
i y
2 o &
k y A
1000
~10 R
0 10 «x
~1000

c 11 d

i

ENY

d =sin

=L or0.866 =3.74

e —4

k —4 12

_ -1 _
2 e =3+2" f =In?
=1.50

i =sin(0.6+2) j =3+2¢ k =sin(Z-2) 1 =In2

=0.997

b
range:
1<fx)< 15

d
range:
0<f(x)<10

f
range:
0<f(x)<9

h
range:
f(x) > -6

i
range:
f(x) > 0

1
range:

~1000 < f(x) < 1000
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=5.79

=-0.815 =1.75
VA
range:
o fx) =2 -2
) x
A
4 range:
fx) e R
"ol \ X
Yy
range:
f) > 3
3 -
0 x
y 4
9 range:
0<f(x)<9
2 0|1 4 =x
y
4
range:
fx) < 4

[0 4




‘ C3 FUNCTIONS Answers - Worksheet A page 2

=
&0

f)=(x+17%-9 .. (-1,-9) b va

y range:
1y \_ Wemoeo
0 x  range: R
fx) > -9 0 x
(_15_9)

c y d
range: : range:
J‘K f(x) > 0 /= —1<fx) <1
0] 2n x

: \/

o x -1
€ y f y A
range: 1 range:
f(x) >0 - -1<fx)<1
0 %
@) x -1

9}
1

f(0)=-1,f(7)=6
So0<x<7

b f(0)=4 I
Sox20
. \

FX

¢ f(0)=0,f(5) =125 d f($)=2,f({)=10
s 0<x<5 Lb<x<l
6 a 4x+3=9 b *-7=18 c 2 =6
x+2
x=32 =25 6x+12=9
x==%5 x=-1
d 4x+3=—> e X¥-7- 2 -1 f 4x+3+x-7=0
x+2 9
(4x+3)(x+2)=9 9x?— 63 —x—2=-57 ¥ H+ax—-4=0
47 +11x-3=0 9 —x—8=0 x= 2ENVI6#16 V216“6
(4x—1D(x+3)=0 Ox+8)(x—1)=0 x=-=2+22
x=-3,1 x=-%1 or —4.83, 0.828 (3sf)
7 a fx)=@+2)’-4+11=(x+2)+7 range: f(x)>7
b fx)=(x-1>-1-6=(x—-1>-7 range: f(x)>-7
¢ fx)=2x+3)7-9+3=02x+3)-6 range: f(x) > —6

d fx)=Gx—-1’-1+16=0CBx-1)"+15  range: f(x)>15
e f)=15-[x*+4x]=15-[(x+2)*-4]=19—(x+2)*  range: f(x)<19
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<C3> FUNCTIONS

1

Answers - Worksheet B

a

o

1]

o

1]

=g(5)=-3 b
=g(-3)=5 f
=f(In20)=17.0 b
=g(4)=-0243 f
=1f(1 - 3x) b
=2(1-3x)+1
fg:x —> 3 - 6x,

xe R
= g’ +4) f
=1-3(*+4)
gh:x— —3x"—11,

xe R
=g(4—-x) b
:e4fx
gfix—>e' ™,

xe R
=g(2x*+7) f
— 62X2+7
sh:ix— ",

xe R
ff(x) = f(5x -3) b

=5(5x—3)-3
=25x— 18

25x - 18=-8

v

x=

ﬂl(x)=f(xlj) f

= 9(6)=—4
=f(-1)=-7

= g(In 3) = 0.455

C

g

C

=h(c0s6.7)=—0.0895 g

=f2x+1)

=22x+1)+1

ff:x —>4x+3,
xe R

=g(1-3x)
=1-3(1-3%)

gg i x - 9x -2,
xe R

=h(¢c")
=2(e") +7
hg:x —2e™+7,
xe R
=14 -x)
=4—-(4-x)
ff:x—>x,
xe R

hf(x) = h(5x — 3)
o
© 5x-3-2
1
5x-5

=2

1
5x-5
1=10x-10
1

1

10

X

fog(x) = f(3x* + 1)
=53x"+1)-3
=15x*+2

15x* +2=32

=2

x=i\/§

(<]

=f(5)=17
= h(-6) =41

=f(cos 5)=3.42
=h(In 50) = 1.36

=f(x’ + 4)

=20 +4)+1

fh:ix —2x°+9,
xe R

=h(1 - 3x)

=(1-3x)+4

hg: x — 9x*—6x+5,
xe R

=f2x* +7)

=4- (2 +7)

fh:x —-2x" -3,
xe R

= f(e)

=4-¢"

fg:x—>4-¢,
xe R

gf(x) = g(5x - 3)
=3(5x—3)"+1

d

=

=h(9) =86
=f(2)=126

d =g(cos (-4))=0.794

h

d

d

=75x>—90x+28

75x> = 90x + 28 =28

15x(5x - 6)=0

x=0,$

gh(x) = g(——)
x—2
_ 3
(x=2)°
3
(x—2)?

(x-2)Y=1

+1=4
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h

=h(0.5) = —0.693

=h(2x+1)

=@2x+1)7>+4

hf: x — 4x> + 4x + 5,
xe R

=g2x+1)

=1-32x+1)

gf i x > —6x -2,
xe R

= g(e")
= eeX
ggix— ¢,
xe R
=h(4 - x)
=2(4-x)+7
hf:x —2x* —16x+39,
xe R

hg(x) =h(3x*+ 1)

hh(x) = h(—)
_ 1 _ x=2

L2 1-2(x-2)




‘03 FUNCTIONS Answers - Worksheet B pagez|
6 gh(x) = g(e") b fgx)=f3+2x) ¢ hg(x)=h(B+2x) d gf(x)=g(nx)
=3+ 2¢" =In (3 + 2x) =’ =3+2Inx
3+2e"=9 In (3 +2x)=3.6 e =4 3+2Inx=104
e =3 3+2x=¢"° 3+2x=1In4 Inx=3.7
x=In3 x=1("-3) x=1(n4-3) x=¢’
x=1.10 x=16.80 x=-081 x=40.45

7 g(x)>0 a =f(4)=7
fg(x) = f(e") = ex5+1 b gf(x) = g(4x —9) = (4x — 9)°
ef5+1 =17 . (Ax =9y =25
e"+1=85 4x—9=%5
¢’ =84 x=10x5=1,1
x=1In 84 = 4.43 (3sf) ¢ fgx)=fx)=4x"-9

Y A
(—;,O)K/(;,O) x
(05_9)

9 =g(1)=4 b =hQ2)=¢ =g(e?) =1 d =f(tan 1) =74.7 (3sf)
= h(tan 0.2) f =fd+In7) —h(e™) h =f4+e)
=0.552 (3sf) =-0.351 (3sf) =1.24 (3sf) =0.465 (3sf)

10 = f(4x + 1) b =g3e' +2) =h(3e" +2) d =g(dx+1)
=3e""1+2 =4(3e" +2)+ 1 =1 =4(4x + 1)+ 1

3e" +2+1
fg:x—3e" " '+2,  gf:x—12e"+09, hf:x—>3x+3, gg:ix — 16x+5,
C
xe R xe R xe R xe R
1 1
= + =g(— = = +
h(4x + 1) f =g(—) h(—) h =g(16x+5)
- | =1 =4(16x +5) + 1
4x+1+1 x+1 Ao+l
4+ x+1 x+1
. _ _ . N
hg:x— 4x+2° x+1 l+x+1 ggg ¥ = 64x + 21,
xeR, x# -1 gh:x—>x+5, hh:x — x+1, xe R
x+1 x+2
xe R, x#-1 xeR, x#-1,-2
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\ C3 FUNCTIONS Answers - Worksheet B page 3 |
11 a M=) b fgW=fe""" ¢ gh@w=g*) d hh@=hC
3 3
_ [x+13 [ 1+2x _ _ L _ x+1+3
3 e +4 =7 e
xg” =3 e "2+ 4 =49 et =11 =X;4
x+13 —9 RER T 2x+5 —In11 x+4 _ 2
3 9 3
x+13=27 1+2x=1In45 2x+5=3In1l 3x+12=18
x=14 x=1(n45-1) x=1@3In11-5)  x=2
x =140 (3sf) x=1.10 (3sf)
hg(x) = h(e' ") hf(x)=h(Jx+4) g ffx)=f(Jx+4) h gm@)=gx;4)
_ 1+2;’+1 :\/?H N _ Y
1+2x 2x+17
e 3+1=12 inf+1=%, Jx+td+4 =3 =
e =26 x+4 =1 Jx+4 =5 ¢ =1
1+2x=1n2.6 x+4=1 x+4=25 ol =In
x=1(n2.6-1) x=-33 x=21 x=100In{ -17)
x =-0.0222 (3sf) x=-11.6 (3sf)
12 h(x) = fg(x) b h(x) = gf(x) ¢ h(x) = gg(x)
h(x) = ff(x) e h(x)= gff(x) f h(x)=gfg(x)
13 j(x) = fg(x) b j(x) = hf(x) ¢ j(x)=gh(x)
i(x) = gg(x) e j(x)=thg(x) f j(x)=hfg(x)
14 gf(x) = g(5* = 7) 15 a gfr)=gRx+D]=RE+DP-9
=2(5"-7)+3 gf ix >4x"+8x—5, xeR
=2(5-11 range: gf(x) > -9
gf:x—>2(59-11, xeR b gf(x)=(2x+5)2x—1)
2(5) - 11=10 v A
5°=2
21
x=25 _ 146 (3sh)
In5 R

({,m\gi (1,0
(0,-5)
¢ gflx)-2f(x)=a
4 +8x—5-2[2(x+ )] =a
4 +4x—(a+9)=0
no real roots .. b> —4ac <0
16 + 16(a +9) <0
1+a+9<0
a<-10
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<C3> FUNCTIONS Answers - Worksheet C

1 a y=10x+3 b y=9+2x c y=5-6x
swap x=10y+3 swap x=9+2y swap x=5-6y
—x3 - x=9 _5-x
10 Y 2 Y 6
=22 xeR f'm =22 xeR ' =2"% xeR
10 2 6
d y=2"3 e y=1(2x-5) f y=8-1x
swap x=yTJr3 swap x=1(2y—5) swap x=8— 2y
_ _ _ 3x+5 _ 40-5x
y=dx-3 Y= Y=
flx)=4x—3, xe R £7(x) = 3";5, xeR £7(x) = @ xeR
2 a y=Inx b y:i
swap x=Iny swap x=1
y
o _1
y=e y=-
X
f'(x)=e", xe R fﬁl(x)=l,xe R, x#0
X
¢ y=\/; d y=3x-4
swap x=(‘/; swap x=3y—-4
— _ x+4
v Y=y
f'x)=x", xe R, x>0 f(0)=—-4, f3)=5

£7(x) = ";4, xeR, 4<x<5

1 1

e y=— f y=2+-
X — X
swap x=% swap x=2+1
y= y
1
=_ + -
Y X 3 Y x=2
=1 +5, xeR, x#0 £7(x) = lz,xelR,x;tZ
X X —
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= FUNCTIONS Answers - Worksheet C  page 2
3 ai y=2x+1 b i y=1_?x c i y=2
X
swap x=2y+1 swap x=1=2 swap =1
y
y=2 y=1-5x ~ 10
2 X
fﬁl:x—>x7_1,xe[R fl:x>1-5x xeR fﬁl:x—>9,xe R,x#0
X
ii VA 1 4y ii Y A
y=1x) y=1f(x) and
' y=1"() \_ y=f")
y=1"(x g >
R \&‘\y=f(x) R 0 x
di y=x e i y=¢ f i y=x
swap x =y’ swap x=¢’ swap x =y’
y=i\/; y=Inx y=%/;
(domain of f = +) f'l:x>hx,xeR, x>0 f':x>3Yx, xeR
flix— x,xe R,x>0 ii yA  y=1x) ii y A& y=f(x)
ii VA y=1x) / '
o y=fTw
y=t"@ — R ,
0 x /o x
, y=1"0 —f
To X ’
4 a y=5x+1 b y= 2x3_4 c y=¢+2
swap x=5y+1 swap x = 2y3_4 swap x=¢ +2
lw=y=2 Pl =y= 2 Fl@=y=ln(x-2)
=l - 3x2+4=7—x In(x-2)=In(3x—28)
x—1=10 3x+4=14-2x x—2=3x-8
x=11 x=2 x=3
d y=+x+2 e y= 4
x+3
swap x= /y+2 swap X=—
y
flx)=y=x"-2 ') =y=2-3
¥-2=3x—4 2 _3=50+1)
X
¥ =3x+2=0 4-3x=5x(x+1)
(x—Dx-2)=0 5 +8x—4=0
x=1,2 (5x=2)(x+2)=0
x=-2, %
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\03 FUNCTIONS Answers - Worksheet C  page 3
_ 1
5 a VA 6 g = y—2x+4
= , -1
y=1x) swap x= o
Y 2(x 4 2x 2
O\ gfl(x)=i—2,xe R, x#0
2x
range: g '(x) e R, g '(x) = -2
b 4-2x=x =g(3 - 2x)
_ 4 _ 1 _ 1
3 23-2x)+4  10-4x
4 4 -1 H
(33 3) gf(X) 10—4x’XE|R’ x¢2
f= y=3-2x
swap x=3 -2y
-1 _ :3—x
fr=y==
. 1 _3-x
©10-4x 2
2=3-x)(10—4x)
2= 1lx+14=0
2x-7x-2)=0
x=2,1
. S | e 5
a i y=5+2 ii =f(-) iii y== +2
X X
swap x=5y+2 =342 swap x=242
X y
y=x_2 fg:xﬁ§+2,xe R,x#0 y= >
5 X x—=2
f'l:x>22 xeR (fg)_l:x%%,xeﬂ%,xiz
e
b 2=24)
X

xX(x—2)=25+10x
¥ —12x=25=0

12+
x=

20 g 5T 11,1381
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FUNCTIONS

page 4

a y=1In@x-9)

swap x= +1In (4y - 9)

4y—9=¢*
y=3E"+9)

flix>1E™+9), xe R

=42
swap x=¢"¥ 72
04y—-2=Inx

y=32Q2+Inx)

f‘lzxﬁSJr%lnx, xeR, x>0

e y=log(2-"7x)

swap x = logio (2 —7y)
2-"Ty=10"
y=12-109

f':ix>12-109, xeR

i y=¢&” )

swap x=¢”
2y=Inx
y=3nx

fﬁl:x—>%lnx, xeR, x>0

ii YV A
y=fx)

/ y=1"()

0 / X

y=

Answers - Worksheet C
_x-2
Y x+5
—r-2
swap x 575
xy+5x=y-2
(1 —-x)=5x+2
_ S5x+2
1—x
x> 5x+2, xeR, x#1
—X
d y= Vx® =3
swap x= 4/’ =3
P 3=y
y=x+3

x> U3 +3, xe R

_ 4-x
3x+2

4-y
3y+2

swap x =

xy+2x=4-y
y(3x+1)=4-2x

i y=x2+4
swap x =)’ + 4
y=tJx-4
(domain of f = +)
fl:ix > Jx—4,xeR, x>4

ii YV A

=1
// y=17

10

>
>
X
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FUNCTIONS Answers - Worksheet C  page 5

¢c i y=In(x-3) di y=x"+6x+9=(x+3)
swap x=In(y—3) swap x=(y +3)
y-3=¢ y=-3%x
y=¢+3 (domain of f = +)
flix—>e'+3, xeR flix>-3+Jx,xeR, x>0
ii y A y=f"() ii y A
I y=1()

Y
To % o g
" %fl(x)

ai fx)=@x+37>-6 b i fx)=(x-2)+1
x <=3 .. range: f(x)>—-6 x2=2 .. range: f(x) =1
ii y=(x+37-6 i y=(x-27+1
swap x=(y+3)* -6 swap x=(y—-2)"+1
y=32 6 y=22 e
(domain of f = —) (domain of f = +)
f'x)=-3-Jx+6, xeR, x>-6 flx)=2++x-1, xe R, x>1
. _ 2 . _ 2
¢ i fy=@x+3)y-2 di fy=@x-3)y+4
x<—3 . range: f(x)> -8% 2<x<4, f2)=3, f(4)=9
i y=(x+3y-2 s range: 3 <f(x)<9
swap x=(y+ 3y -2 i y=(x-3)y+ 1
y=-3 % x+& swap x=(y— 3)’+ 1
(domain of f = —) y=3+ /x-14
fl)=-3 —Jx+2, xeR, x> -81 (domain of f = +)
fﬁl(x)=%+ﬁ/x—174l,xe R, 3<x<9
e i f)=8-2x—x"=9—(x+1) f i f(x)=-50"—4x)=20-5(x-2)
x=>-1 .. range: f(x)<9 x>2 . range: f(x) <20
ii y=9-(x+1)° ii y=20-5(x-2)°
swap x=9—(y+ 1) swap x=20—5(y —2)
y=-1+9-x y=2= 205—x
(domain of f = +) (domain of f = +)
flx)==1+~9-x, xe R, x<9 flr) =2+ /205‘x, xeR, x<20
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\ C3 FUNCTIONS Answers - Worksheet C  page 6

1 ay=10x-5) b y=In X3 ¢ y=x—4
swap x = 3 (2y—5) swap x=lny%r3 swap x =)’ —4
£l x) =y = 3";5 fl(x)=y=5¢e -3 y=+Jx+4
: 3"2” = 24 s 5 —3=10-6e" (domain of f = +)
—X
Bx+5)(2-x)=8 5¢% —13¢"+6=0 ') = Jx+4
3P —x-2=0 (5¢" = 3)(e" = 2)=0 ooAJx+d = ";6
B v _ (x+6)?
Bx+2)(x—-1)=0 e'=2,2 x+4="""
x=-2,1 x=Ini,In2 9(x +4)=x"+12x + 36
x=-0.511, 0.693 (3sf) X +3x=0
x(x+3)=0
x=-3,0
12 a =2 13 a y=x"-3x=(@x-3)y-2
6+b _ _ 2
b 5—4 swap x=(y—3) - 3
6+b=16 y=3% x+3
b=10 (domain of f = +)
¢ y:?;vilzo f‘l;x—>%+m,xe R, x>-2
swap x=2*10 b y A
y=2 ,
xy—2x=y+10 —y=1f"(x)
y(x—1)=2x+10
_ 2x+10 o y=1w
x—1
Sl _ 2x+10 } >
=20 xeR, x#1 o / x

c g=>y=2x+3
swap x=2y+3

_ -3
g =y=13

2
e (12)=3
£ (12=£"(3)

27
4

+343
(1++3)

pjw e e
_|._

=
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<C3> FUNCTIONS

Answers - Worksheet D

1 a 2 b 1
2 a =g-=3) b =f()
=5 =0
3 a Y A
(0,4)
(-4,0) |O ;
d VA
VIV
(-3,0) |0 (3,0) =x
g VA
(0, a)
o (a, 0) =x
j Y A
(0, 16)
(-4,0) [0 4,0) =x
m Y A

(1,0)

v

c 6 d -2
¢ =1(9) d =g(5)
=96 =11
b Y A
0,5) v
0] (%,O) =x
€ Y A
0 ((0,0) =x
h v A
(0, a)
(-$,0 |0 =x
k Y A
(0, 3)
(-3,0) O (%,O) =x

ny=|G+02-x]
YA

(0, 10)

(-5,0) 0] (2,0

© Solomon Press

v

X

=]

4 f -3
=2(0) f =1(1)
=1 =
Y A
o M
O (%,O) =x
Y A

YV A

0] (£.0 x
Y A
0 x

y=|Gx-a)x+2a)]

yA

0, 24°

(2a,0) O




‘03 FUNCTIONS Answers - Worksheet D  page 2
4 a i ¥ 4 b i VA
/yf(x) [ =)
\/ y=2g) y=1x)
0 X 0 ¢
ii 2x-3=2=x=3 ii 7-3x=7 = x=0
—-(2x-3)=2 => x=1 —(7-3x)=7 = x=42
',xZ%,% '.X:0,4%
i yA d i yA
\ y=2gx) \ / y=2gx)
y=fx) y=1fx)
0 N 0 g
ii 4x+3a=5a = x=1a i ¥-4=9=x=13
—(4x+3a)=5a = x=-2a x=+13
wx=-2a, ;a
e i f(x)=|(x-2>-16| f i A
VA y=1x)
\ = y=gW y=gx)
y=1fx)
R 0 g
0 x
ii 2a-5x=x = x=1a

i P—4x—12=20 = xX*—4x-32=0

= x+4)x-8)=0
x=-4,8

© Solomon Press

-2a-5x)=x = x=1a

X



\ C3 FUNCTIONS Answers - Worksheet D page 3

5 a x—-5=3 = x=8 b x+1=15 = x=14 c 2x—7=4:>x=171
—(x=5)=3 => x=2 —(x+1)=15 = x=-16 -2x-7)=4 = x=13
L x=2,8 o x=-16, 14 x=%,1—21
—-(x-2)=x+4 = x=-1 x=5=7-x = x=6 2x+1=9-2x = x=2
ox=-1 S x=6 Sox=2
| \>J% | \\LU | W
x+t3=2x = x=3 4x—1=2—x:>x=% Ax—4=2x+3 = x=7
x+3=-2x = x=-1 —(4x-1)=2-x => x=-1 -(Cx-4)=2x+3 => x=1
~x=-1,3 Lox=-143 Lox=1.7
6 a A b A C A
> \ > >
x—20=2 = x=22 2x—11=5 = x=28 x—17=12 = x=29
—-(x—-20)=2 = x=18 -2x-11)=5 = x=3 —(x=-17)=12 = x=5
18 <x <22 so3<x<8 Sox<5 or x>29
d A e f
\[| ]
5x-22=40 = x=12% x+td=—(x+1) = x=-3 x+2=2x-5 = x=7
—(5x—22)=40:>x=—3% .'.xS—% x+2=—2x-5) = x=1
33 <x< 122 sol<x<7
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‘ C3 FUNCTIONS Answers - Worksheet D  page 4
7 y= 1] v A y=f(|x]) v A
0, 1) \0 R
(10 \ | /(. x
o0 " 0, 1)
y=ll vy y=1(|x]) v 4
0,3) (0, 3)
= (_%90) (%a .
02,0 x /o x
y=lfwl v a y=1(|x]) vy
(0, 25) \ /
0 . (—3,0)\7(3,0) g
(-2,0) [ (2,0 X (0, -25)
y= 1] v A y="1(|x]) v A
0,5)
5.0/ o0 (5.0) x
(0, 5)
-Lolo .0 g
y= 1] v 4 y=1(x|) v p
0 (0,0 " 0| (0,0 g
y:|f(x)| YV A y:f(lxl) Y A
I (N} (0, 1)
0 x 0 x
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<C3> FUNCTIONS Answers - Worksheet E

Note: For this worksheet especially, there may be alternative correct answers

translated 3 units in negative x-direction and translated 2 units in positive y-direction

T o

reflected in the y-axis and stretched by a factor of 2 in y-direction

(g

translated 1 unit in positive x-direction and stretched by a factor of 3 in y-direction

(=%

reflected in the x-axis and then translated 4 units in positive y-direction

2 a =(x+3) -9+2=(x+3)1>-7

b translation by 3 units in negative x-direction and translation by 7 units in negative y-direction

3 a y=2[2x-3)+7] = y=4x+2
b y=2[3e"""] =  y=6e""
¢ y=2[(x-3)-3(x-3)+1] = y=2x"—18x+38

1 2
d y=2[— = =
=2l Y=
4 a stretch by a factor of 1 in x-direction and reflection in the x-axis (either first)

b reflection in the y-axis and translation by 5 units in positive y-direction (either first)

translation by 4 units in negative x-direction and stretch by a factor of 3 in y-direction
(either first)

d stretch by a factor of 3 in y-direction, then translation by 2 units in positive y-direction

5 a y b d y
6,7) (1,3)
o X
0 X
6  first = y=@x+2’+4x+2)-2 = y=x"+8+10
second =  y=3[x"+8x+10] = y=3x"+24x+30
third = y=3(=x)’+24(-x)+30 = y=3x"—24x+30
7 a =2[x-2x]+7=2[(x—-1Y—-1]+7=2(x-1+5
b translation by 5 units in negative y-direction,
then stretch by a factor of 1 in y-direction,
then translation by 1 unit in negative x-direction
8 a f'(x)=3x"-6x
SP:  3x*—6x=0
3x(x—-2)=0
x=0,2
= (0,4) and (2,0)
b i (0,-8) and (2, 0) ii (0,7) and (4, 3) iii (2,1) and (4, 0)

© Solomon Press



=

FUNCTIONS

Answers - Worksheet E

page 2

stretch by factor of 3 in y-direction,
then reflection in x-axis,
then translation by 2 units in +ve y-dir’n

v

byl

10 a 180°
b (0,1)

x=135 x=315

N\

N

b VA
©,2)
3,0)
0]
11 a y 4
(0,3) /\(180,7(360, 3)
) \/ \/ ;
(90, -3)¥ (270, -3)
d
']
(210, 1)
0‘ i
(30, -1)
g
0,3)
(360, 1)
5 >
12 a 60°
360°
k
14 a max.valued4 . a=4

max. occurs at x =45

b (135,-4)

¢ (90, 3)and (270, 3)

(90, 3)
/[,
0 ‘ N
(270, -1)

»
!

\

x=90

x=270

=y

N’ 3)

“To-s

v

c 2sin%x=\/§

¢ \/ ;
(225, -2)
h » 4 N (60,4 (300, 4)
0 x'
(180, —4)
13 a y
ol
b (m, 2)
~b=2 sin %x =
tx=
x=1
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<C3> FUNCTIONS Answers - Worksheet F

1 a =(x—4)Y-16+18 2 a y 4
=(x—4y+2
b vertex = (4, 2) 0, 2)
< dist. = /47 +27 >
=20 = 245 (-2,000] (2,0) x
¢ translation by 4 units in +ve x-direction
translation by 2 units in +ve y-direction b y 4
(either first)
(0,4)
2,0) |0 x
3 y 4 4 a Y A
(0, 2) 0, 5)
0] x (-3.,0) |0 x
b f(-4)=|-3]|=3
fi-4)=f3)= | 11| =11
5 a (0,2) ~.a=2 6 a y 4

A
(90,7) ~7=2+b . b=5
b 2+5sinx=0 \ /\ /

sinx=-04
x =180 +23.6, 360 — 23.6 0 \/ \/
x=203.6%, 336.4° (1dp)

b (45,0), (135, 0), (225, 0), (315, 0)

¢ (0,3), (90,-3), (180, 3), (270, -3), (360, 3)

=V
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‘ C3 FUNCTIONS Answers - Worksheet F page 2
7 V4 8 a Y
0 \/ X
7, 1) b (30°, 1.5), (90°, —0.5), (150°, 1.5)
ol f ¢ L+sin3x=0
sin 3x = —7
V4 3x =180+ 30, 360 — 30
=210, 330
(—%,49) x=170°110°
-1.0llo x
9 v 10 v4 (£.4
0 /(4, 0) x o0 Z?WV%“ X
0,-2)
(7_7[’ _4)
Y A
0 x 11 a y=33
x=2
swap x = =3
y=2
VA xy—2x=3y-5
yx—3)=2x-5
_ 2x-5
x=3
ol /3,0 X fx) = 2"‘35, xeR, x#3
—
(0,-3) b fx)=4 = x=f"'(4)=3
¢ f)= 3a-241 _q, 1
x=2 x=2
v a=3,b=1
d translation by 2 in the positive x-direction
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and translation by 3 in the positive y-direction
(either first)



<C3> FUNCTIONS Answers - Worksheet G

1 a f(l)=2+log1=2 2 a f(2a)=|-7al =7a
ff(1) = f(2) = 2 + log, 2 ff(—2a) = f(7a) = | 20a| = 20a
:2+%:% b Y a
b 2+log,x=0
logy x=-2 0, @)
x=4_2=%
¢ y=2+logyx R
swap x=2+log,y O|(3a,0) x
logsy=x-2 ¢ 3x—a=x = x=1a
y=4""7 -Bx-a)=x = x=+1a
f'x)=4""7 xeR nx=1a,1la
x+2
3 ai oy 4 a ffr)=fEr2)="2
x—1 %—1
(0, 3) _ x4242(x—1)
R x+2-(x-1)
ol (3,00 x N
3
i y b £ ()—xiz,xeR,xil
¢ gflx)=2f(x)-3=0
2 3
©. 9 A= =2
(-3,0) 10 £ 2(x+2)—3(x—1)
b f(0)=b=-3 2x+4=3x-3
f($)=32a-3=0 x=7
a=2,b=-3
c y=2x%—3

swap x = Zy% -3
W=t )
f'(x) = ;(x+3)2, xeR, x>-3

5 a y 4 6 a DAY
= ||

y
3 mﬂwﬂ\
y=l2x-3]

2,07 o] \@0 g

v

o| 2 X
b f(3)=4-9=-5
b x=2x-3 = x=3 ff3)=1f(-5)=-5+2=-3
x=—2x-3) =>x=1 ¢c x+t2=1 = x=-1
“x=1,3 4-x'=1 = x*=3
x=>1 .'.x=\/§
'.x=—1,\/§
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= FUNCTIONS Answers - Worksheet G page 2
7 i y=hkx+2 8 fx)=(x-2>-4+5=(x-2)>+1
swap x=ky+2 f(x) =1
y=22 y=(r-2y+1
f_l(x)=x;2,xe|R swap x=(y—2) + 1
i fg(x) = f(x — 3k) y=2+x-1
=k(x—-3k)+2 (domain of f = +)
fo(x)=kx -3k +2, xe R f')=2++x-1, xe R, x>1
4="Tk-3k+2 VA
32— Tk+2=0
Bk—-1)(k-2)=0
k=12
the graphs are reflections of each other
in the line y =x
9 f(-2)=8 10 y=e* -3
gf(-2)=g(8)=15% swap x= e’ —3
fo(x) = f2x — L) =(x - L) +4 1y=In(x+3)
X X
=4 -4+ L +4 y=2In(x+3)

X
fg(x)=4x2+%
4x* + iz =5

X
48 =57 +1=0
-1 -1)=0
2:

1
X Z’l
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f'x)=2In(x+3), xe R, x>-3

VA

0,21n3) A4

=V

(-2, 0)/ o0

g4)=In9=2In3
fg(4)=f2In3)=0
2In (x+3)=1In(x +5)
(x+3)Y=x+5

X+ 5x+4=0
(x+4)x+1)=0
x>-3 . x=-1



<C3> FUNCTIONS

Answers - Worksheet H

1 a 3+ln(x+2)=>3
In(x+2)=0
x+22>1
x=2-1
sok=-1

b y=3+In(x+2)
swap x=3+1In(y+2)

y+2=¢""

y=¢" -2

f'x)=¢"’-2, xeR, x>3

¢ 3+ln(x+2)=4+In(x-1)
In(x+2)—In(x—-1)=1

x+2 _
x—1
x+t2=e(x-1)
x(e—1)=e+2
_ e+2

e-1

3
T 3

342 3+2x

30 a fyW=1()=

x _ 2x

x+2 _E
x(1 —x)=2x(x+2)
3 +3x=0
3x(x+1)=0
x=-1,0

2 70,9
f U
(~6,0) |0 (6,0) x
b y A
(0,0) -
o X
c y A
(0, 8)
ol 1,00 x

a f)=@x-17-1-9=x-1>-10

for £ ' to exist, f must be one-one

. min value of k=1
b f'x)=4 = x=1(4)
L x=16—-8-9=-1

c yA

v

o X

d *-2x-9=6

¥-2x—-15=0
(x+3)(x-5)=0
x=>21 . x=5
(X -2x-9)=6
¥ =2x—-3=0
x+DHx-3)=0
x=21 . x=3
wx=3,5

© Solomon Press




FUNCTIONS Answers - Worksheet H page 2

a f(1)=2-3=-1 6 a f(ln9)=f2In3)=e"-2=3-2=1
ff(1)=f(-1)=2+3=5 b f(x)>-2
b y=2-3> swap x=2-°> ¢ y=e* -2  swap x=e” -2
x y
%=2—x sy=In(x+2)
y= 3 y=21In(x+2)
2—x
f—l(x)zz3 ,xeR, x#2 f')=2In(x+2), xe R, x>-2
—X
¢ gflx)=1 = (2—3)2=1 d gf(x)z(e%x—2)2+4(e%x—2)
X
2-2 =41 =¢ = det +4+ 46 -8
X
2=13 of(x) = ¢ — 4
X
x=1,3 e ¢—4+1=0
e'=3
x=In3
a each value of f(x) corresponds 8 a f(x)= StQx=3) . 2x#2
(x+DH(2x-3) (x+DH(2x-3)
to a unique value of x =_2xth) 2
(x+D(2x-3) 2x-3

‘ b f(2)=2
.. range: 0 <f(x)<2

i y
W s >
0, 1) ¢ y=o—3 swapx 253

(-3,0) O x 2y-3=2
X
ii v 4 fl)=1+2, xeR, 0<x<2
X
_ 2 _ 2(x-2) _ 2x-4
\ R d fg(x) Z(i) -3 2-3(x-2) 8—3x
1,0\ |0 T x L4,

8—3x 3
6x—12=16—6x

0, -3)I N =1
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