)

Sx—
1_._1 1 <1
x +x-06
X +x—6—(5x—-1
(5x-1)_,

¥ +x—6

I _Ay_5§
x —4dx 5.0

X +x-6
(x+1)(x-5)

=0
(x+3)(x-2)

+ve —ve +ve

o ® —

T
-3 -1 2 5
Hence x< -3, —-l=x<2,or x=5.

—ve +ve
@

(i)

1-5Inx ) Slnx-1
- 20 <
(lnx) +lnx-6
5v-1
Vi+y-6
Hence Inx<-3, —1=lnx<2,or Inx=5.
ie. Dcx<e”, e sx<e’,orxze.

1+ . =
(Inx) +Inx-6

<1, where y=Inx

<1



12 x° 5, 4
. =——=x+1+——F"
@ |7 x—2 x—2
Asymptotes: y=x+2, x=2
(if) v A :
I
I
I
I
I
I
I
I
I
A
7 |
~1
-2 7 ! X
ol
f‘ll"l '
.
e x=2
F
’ I
(i) | x* =k(x* - 4)
xE
x_2=k[x—2)

Forall ke R, y=Fk(x+2) cuts (-2,0).

No real roots, hence y =x—2 does not intersect y =k(x+2).
x_

Thus 0 <k <1.




Qn Solution
1 | Graphof y=g(x).x<2
@ 4
— (2.2) x
Any horizontal line y=k. k € R cuts the graph of y= g(x], x <2 at most once. Hence g
1S one-one.
Thus g~ exists.
Let y= xz —4x+6
x—2=*%, ’ -2
x= ..f 2 (rej. .,f —2 since x=12)
Lixb 2—ofx—-2,x22
(ii) =[2. oc-)t;(l. oc-) =D,
Hence fg exists.
fo{x) =1—2].t:u(x2 —4x+5)_. x<2
Ry =(==.1]
(iii) | Translation of 2 units in the positive x-direction

Scaling parallel to the y-axis by a factor of 2,
followed by a translation of 1 unit in the positive
y-direction.

OR

Translation of 0.5 unit in the positive y-direction,
followed by scaling parallel to the y-axis by a
factor of 2.



1
y=-
5

»

\_

LN 1

41
\’\
2

= x

61)

i)



3(0)

Yk

[
b
1
g
.H.-
-
."',
—
b1
I
o
L 2
" =

" //
(11) Y= £(x) T
\\
0 2 T
() | Let y=f(x)=x"-2x+2
y=[x—l]1+1
(x=1)" =y-1
x—l=iJ,_vT1
x=lim
Smce 0= x <1 from the domam of £ x=1—Jy_—1
So £ (x)=1-x—1
(i) | R =1 2]
D,_=[0.3]

Since A — I),. the composite function gf exsts.

The range of gf 1s equivalent to the range of g when the domain 1s set to [1, 2]
a

=




(iv) | h'(x)=gf(x)
¥—2x+2+a

T ¥ -2x:2+1
(x-1f +1+a

(x-1) +2

Since (x—-1>0 for all x=®, we have both {1—1]1—2:-[} and (I—l]l—l—a =0 for all

xeRanda=>1 So h'(x)>0 for all xR, and in particular for 0 < x<3. Hence h 1s an increasing
function for 0 < x=3.

45" +3x+4
1-x

4x* +4x+3
1-x

x+10+2

=0

1-x
Since (2x+1)*+2>0 YxeR,
1-x=0

= x <l



fix)=x" +6x—9 =(x+3)"-18

Rf=[—18.02) . \.‘ e :3. . E —

18

(-3 -18)

(1)  Any honzontal line y =k —18 <k = -9 cuts the graph of f at 2 points, hence f is not
one-one function. f does not exist.
(iii) Maximal domain of f for which f* exists =(—o0,—3]

(iv) fgexistsif R_cD;.1e. R, = (-x,0]

Let g(x) =0, 2—f3x-1=0
= 3x-1=4 ]
5 2|
=x== i
3 .l\"-.__-_"-.___‘__\_‘_
Least value of k= % i g




@ o

d= | =
o,
a—
Lid | =

replace y by y + 1

L J
2

=2x+8-
Y x+4

replace x by 2x

2 1
=4x+8-

x+4 x+2

V= _"r]+8—

l replace x by (x-2)

y=4x-2)+8—— : —4;!;—l
(x—2)+2 x

: : . 1
The equation of the curve before the transformations were effected 1s y=4x——

X






Largest k=2

(i) Smce x<2,f(x)=2-x Alternative solution:
Let y=2—x=x=2—y Let 1.-:|x_3|

y=x-2 or y=—(x—2)
x=y+2 (rejected sincex<2) or x=—y+2

fxP 2-x, x>0

D= (—»,2)and D_, =(0.=).
For f(x)=f"(x), 0<x<2

(ii) Method 1: Algebraic Method

—J{:+2£i2
x

X =2x'+1>0

(x— l;]l(_vc2 —x— l) =0 by long division
>0 /L0 N AL > x

e 5 5

\ \ 2 AN \ 2 oy

1-45 1+5
2

<x<0or0<x=1or

=x<2

Method 2: Graphical Method

X . . .
To find the intersection points:




From the graph, for f(x)<g(x),

1-45 1445

> =x<0or0<x=1or 3 =x<2

(iii) Rs= (G_.:v::;]n .Dg= R\ {0}
Since Rf = Dy, gf exists.

Since Dy= (—cv:_.E;}= Dys=Ds= (—::':1,2) .
~ h(x)=gf(x)



10

4 v
9 2—x—x°

[

(a) 0
4(2-x—x*)-9
2-x-x'
—(4x" + 4x+1) -0

=0

2—x—x

(2x+1)°

2-x—-x° =0

(2x+1)°
i) 2

Using sign test, x <—2 or x=—% or x>1.

® © y

y=g)

From the GC, R, =[1.26]
Since R, < D, =[L=), fg exists.

()  fa(x)=of 457 +4x+1=4J(2x+1)* =[2x+]]
fg:x>2x+1]. —-3<x<0
{—(2J:+1)~ —3£I{—%

Or fg:x> ¢
l 2x+L ——=x=<0



From GC.

. R, =[0.5]




