1(i)

1(ii)

2(i)

2022 C1 Block Test Revision Package Solutions

Chapter 4 Functions
AJC12/CIBT/Q9(a)

hixe™, 0<x<3.

Mark endpoints
clearly

X This 15 determined

o i by D
Lct }’=]"i(_1']=e'-“”} }‘II

x=3+.lny

Sinee 0=x <3, .r=3—1|'||.n_]«‘

Domain of h' = Range of h= [I,ng

h'(x)=3-Inx, l<x<é
h'h(x)=hh'(x)=x
Thus for hth(x)=hh'(x), D, = D =Ry

Since D, =[0,3] and R, =[L¢’] ic xe[0.3]n[Le"|=[13]

SlE2x <3

DHS1H/ CIBT/Q6

Any horizontal line y = k, k  [£ cuts the graph of y = fix) at most once.
o 1 i1s onc-one, hence ' exists.

I’y
y

—————————————— y=1
o
Let y=l_—x = 2y-xy=l-x 1e xz?}«'—l
2-x y-1
Afxs 2l w1 (D =R, = (L))
x—1 !
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2(ii)

l—x 2y -1 l-x 2x-1
Ise ——=x or =x Or =

2—x x—1 2—-x x-1
X =3x+1=0

+
I:3_J§

2
=3+J§ (cei 1.5
2 2

asx = 1)

Tet h'l{—;]=m

1
Then h{m] = 3

h{m]=J"-l"f{:"a'r2 —m—1)=—%
1

1 2 -
UsingG.C. ™ —m —m+5=0

m=0.403 or 1.45 (rejected
m=0.403 (to 3 s.10)

2(iii) | SinceR; =(1, )|, )=D, = gfexists.
(ef) (=3
x=gf(3) The alternative method of finding
=g(2) (gf) " (x)is too complex
=2In2
3(a) NJC11/C1BT/Q11(b)&(c) Al

y = glx)
E »x
ol 11 /5
1 : 1
'.'—E{xa’.]} or —0.855(rejected '.'—E-r:x«r:l)

TR —(13)
D, =(-2,)
Since R, = DIE , composite function gh exists.
gh(_r}:g(x[f —x—l))
:In‘:xl—r1 —x+2)
D, =D, =(-4.1
¢ 1 & F h}g‘
\"3"27) . o
y=he) /;}‘g(xl
-1 -5_
X —=2 1?'
(L-1)
Range of gh = (D,In%)
i
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4(i) VICI11/CIBT/Q7
Lety=h(x)=ax+b

a ::l Since h ™' and g meet on the y axis ]

W h2)=g2) = 2oy

= h=g eeeeeeennn(2)

. 1
Sol 1) & (2), =— j
olving (1) & (2), a y 1

4G | et (gh) ' (3)=k
= gh(k)=3 =3""=3

1+
—=ak+b=1 :‘.=.0‘¢=ﬂ

*

Il
Il
Ln

5(i) DHS11/C1BT/Q8
Lety=—x"+1.
xr=l-y

x:(l—y]-"-

ST x(1-x), xe R

5(i) | g7 (x)+7=0
fg~! (x)=—7
flg"(x))=-7 Without finding g

~N

£ [f(g_l (r]ﬂ =t {_?) Student will need to take ' on
E—L (I} _ (] _(_?})% _2 both sides
2=g7"(x) Note: f~ [f(r)] =X
x=g(2)=¢"'-2

/
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6(ia) | TIC10/C1BT/QY Va
| ] Note that y=241-4x" is the
For _iixi 37 2, upper half of the ellipse
y=2J1-4x
v =4[1—412} y=1(x)
4 1 Lol o x
2 )
6(ib) | Rr=10, 2] ¥
D = (=, ¢) y=glx)
Since Ry Dy . gfexists
Range of gf = [In(c ~ 2), 1] l
» X
0
In(e—2)
6(ii) For ' cxists, f has to be onc-one. Minimum value of ¢ = 0.
}’ F
2 (y =fix) ey =x ¢ Use equal scales on both axes
o e Label the graphs (f must be 1-1 for ' to
. exist)
| 7 9 = Show end pomts
o y=x) Show symmetry about ling y=¢
_-[} - ] 3 > o  Show intersection on the line y=x (if any)
T(a) | AJCI/CIBT/QI11
2 1 cr
h*(x) =a+——F——=a+x-a=x <[ Must simplify! J
a+ —a
x—a
1
h*(x)=h(x)=a+—
o =g For this domain, range remains
(x)=x ] unchanged at [0, )
h'(x)=h(x)=a+——
xX-a
7(bi) | domain of f= (-1,0]
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7(bii)

(-L-1)
/\ Note that the graph of - !isa
Note that f 'f(x) =x reflection of the graph of f in the
liney=x

8(2) | AJC10/CIBT/QI2

f(x)=—, xR x0 and g(x)=e xelk
X
Re =(0,)
Dg =T y=0
Since R Dy . gf cxists.
I']_'ll.

1 5
gf{x) - g|:_1} — CJ; = c,,

X : }:_g{_r]

1 1
nef(x)=e" ,xeR, x=0 5 >
From the graph, Rgf = {l,ac}

8(bi)

a

O O O :ﬁé;;::-llllli!:-:-&:ll
- ._- il )
JEa:>

. (s
Sy

Since every horizontal line v = k cuts the graph of y = h (x) at most once,
then h is one-one and thus, h™' exists.

Graph of v =h(x) 1s symmetric about the line v = x.

— Reflection of h (i.e. h™) in the line y = x is the same graph (as h)

= h'=h

8(bii) | Since h™'=h, h*(x)=h"h(x)=x.
e
e
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8(biii)

9(i)

9(ii)

At point of intersection: 4
X = W,IIII,I2 —Iz a
xl — a_I _xZ

2x'=a’

y=hh"'(x)

v =hix)

VJC10/CIBT/QI11
f(3x)=9x" +1

fa(x)=f(x—3)=(x—-3)" +1

gf (x)=g(x"+1)=x"-2

|fe (x)—gf (x)] < +3x+4

I —6x+9+1-x+2 =3x+4
|-6x+12/<3x+4

x4z 6x1122Bx 4

[6—«.1@}.1#1116 and {6+J§)x28
16

L J

9(iii)

9iv)

Sx—-8
x-1
S5yx—8=x"—-x
¥ —6x+8=0
(x—2)x—-4)=0
Since x>3, x=4
- 5x-8

Cox—1
xy—-y=>5x-8

x=2=8

X

y—35

==

b |

_..J‘|| Remember to include domain
“x<5

SR () =25
x

]

£

B
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10(i)

10(ii)

RI11/CIBTP1/Q)9
fr) = [.r—2}3+] forxeR, x<2,
-3 forxe®, x=2.

glx) = 3x+4 forxeR,x=0.

x+1 b
R, =(3,4] 4

xrdY - e e R
()= 22 - =

6x” +18x+13
fo(x)=2 T84T
8(¥) ¥+ 2x+1 0
2 x=-—1
fg{x]= 6x - +18x+13

(x+1)’

10(iii)

10(iv)

Horizontal asymptoteis y =6
Note: Since x = 0 | there is no vertical asymptote.

[argest value of kis2,

10(v)

y=(x=2)"+1
x=2+,y=1

Since x<2 = x=2-,/y-1

ie. hl(x)= 2—-+/x-1

h':xo2-Jx-1, xeR,x>1.

11(i)

TPJCI5/CIBT/Q1
f(x) = 5-x" forD=x<2,
2x -3 for2<x=4,

£(5)+ £(2015) = £(1)+£(3)

= (5-1)+(2(3)-3)
=7
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11(ii)

12(i) | VJCI5/CIBT/()2
Y
\ 4
| =2 E
N J
> X
(-3.0) (-L0) @ (1,0) (3,0) -
12(ii) ’
o . - : L
P | 3 i ]
1
For0<x <1, cos 1J(::E::ur:i
T T 5
Forl<x<2,, —x-——=—=x=—
2 2 3 3
From the graph,
ﬂi.x{l or g{xﬂi or u{xéd.
2 3 2
13(i) | CICI6/CIBT/Q11
R, =[_‘1!°ﬂ} :
D, = (—5,-:0] Ill'l. ,
Since R, < Dy, fg exists. a2\ o .

fa(x) = F(x* - 4)

Jn[(x2 -4]2 +2(x° -4)+5]

In(x* —8x% +16+2x* —§+5)

:11'J|[_'r‘i —6x" 4 IJ]
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To find range of fg:
Mapping R, =[-4,%) as domain for f

" y=12)
.T.
(4,25

(161
(-1,1.39)

) -+ I

Consider x=—4 in the graph of y=f(x), Ry =[1.39,=)

13(ii)
ry y=1x)
(-5,3.00)
Q y=2
11.61
(-1,1.39)
5 - L

Since the horizontal line v =2 cuts the graph twice, f is not a onc-onc function, thus the
inverse docs not cxist.

13(iii) | east value of k=-1.

13(iv) | Tet y=1(x) = 7' (y)=x

}'=h‘l[}{'2 +2x4 5]

e’ =x* +2x+5

c-""={,r+1}2+4

(x+1) =¢" -4

X +]=iv're*"—4

x=—1+ve’ =4 or —1=\e’ =4 (rej. x> 1)
£ (x)=—1+ e —4

D, =R; =(1.39,)
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13(v)

14(i)

14(ii)

s=f{x)

C]

TIC16/CIBT/Q11

Let y:f[x}=l-|—'~.|'2—:r, O0=x=2 A

= y-1=v2-x (O1%2) yotw)
:}2—x=(_}=—l}1 L\

. x=2—{y—1}2 12.1) R

Therefore, £ (x) = 2—{:.1'— 1)3
D, =R, =[11+42]

1+v2

For f(x)—f'(x)=0=>f(x)=f"(x)
Consider the graph of y = (x)and the graph of y =f""(x) on the same diagram.

From diagram, there are three intersections, hence f(x)—f ' (x) =0 has 3 real roots.

Consider £'(x)=x for one of the intersection:
I""{x}:x:} 2—(:4:-I]2 =x
=x —x-1=0

1++5 1-5

2 2
1++f5 1-+/5
Since xe[l,1+~ﬁ], K= +J_[reiect x:_"'r )
2 ’ 2
1++/5
The roots of the equation are x=1, x= ;F_ or x=2
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14(iii)

R, =[11+42]
D, =[0.)

Since R; < D, , the composite function gf exists. (Shown)

gl"(x) = g{l +42 --_r} =g
D, =D, =[0.2]

Thus, gf :x — a']'m,x ek, 0=x<2

14(iv) ¥
F 3
. v=g(x)
[ﬂ',z];}[l,Hﬁ —2 5l aq ‘E,a 1J 1
Thus, R, [a =E ] al
: . > x
1 1+42
15(i) | NJCI18/C1BT/Q5
ry
(-1, 1)

/2 ) .rr

From the graph, R, =(-,¢]

I5() | The line ¥ =1 cuts the graph of f twice so ['is not a one-one function and its inverse does
not exist.

15(iii) | k=0

I5(V) | Let y=x+2 for x <1, the range for this piece is (—oo.1).
x=y-12
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g (x)=x-2 for x<1.

Let y= ¢ ™ for =1<x<0, the range for this piece is []j ::] .
I-x*=Iny

¥=l-lny

x==+,/1-Iny (reject positive as —1<x<0)

g '(x)=—1-Inx for I<x<e.

x-2 x<l,
g X3
—+/l-Inx l=x=<e

15(v)

Graphs must look symmetrical.

16(i) | VIC20/C1BT/QS5

£(2)=0, f(4)=F(2)+1=1
16(ii)
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16(iii)

(n}ﬁ] G:3)
y=glx): !
(2.0) my
Re=[0,3)
D= (0,4]

Since UERS but 0 g DJ,, hence Rs ;DI, fg does not exist.
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