Solution
(a) Note that
e [ is continnous and increasing,
e f(—14) = —3 and f(13) = 3.
Hence the range is [—3, 3]

(b) If we solve the equation (f o f~1)(z) = = for y = f~!(z), then we get

J(T) = a
flyy = =
V2y+1 = =z
21 = z°
2y = z3-1
N ;1?3—1
7 T
x? —1

Hence an expression for f~1is f~1(x) = :
P

(¢) The domain is [—3, 3] and the range is [—14, 13].



Solution
We have:
1. sum of the roots: o + 3 = k;
2. product of the roots: o =k — 1.

Hence we get

(a+B)? = k?
(12+2{I5+32 )2
o2+ 32 = k?-2ap
17 = K2 —2(k-1)
k2 -2k —15 = 0
(k+3)k—5) = 0
k = —3,5.

Solution

Since (& — 4) is a factor of f(x), we have

f4) =
43-2.4244a+b
32+4a+b =
da+b = -32.

I
o o o

Since division of f(x) by (x + 2) leaves a remainder of 18, we have
f(-2) = 18

(-2 -2-(—22-2a+b = 18

—16—-2a+b = 18

—2a+b = 34

Solving the system of two equations in a,b unknowns given above, we get @ = —11 and b = 12.



Solution

(a) (i) The sum of the roots is given by

SO o AR
ag . %
= 8;
(i) The produet of the roots is given by
5, %0 —128
Z i
= b512.

(M=—%-5-2/‘-2—2-24=—72,

m,:-41-2-"-2-2‘+5-2“+4o-22-16-2-128:0.

(i) The sum of the roots is given by

ay (=72)

as 8

(ii) The produet of the roots is given by

ap )
2P = =2
e i 3

P
-



Solution

{a) ‘I'he sketeh of the graph of ¥ = f(x) is given below:

Y

---------------------------

The curve has

e r-intereept at ( :;:0) and y-intereept at (0, 1),

e vertical asymptote x = —3 and horizontal asymptote y = 5.
(b) If we solve the equation (f o f~')(z) = z for y = f~'(x), then we get

(@) = =
fy) = =
y
l+y—+3 = 2z
4y
m z I
dy = (x-1)(y+3)
y = (r—Ny+3x-3
dy-(z-1ly = 3r-3
(5-z)y = 3r-3
- 3r-3
y 5-x
3r-3

Hence an expression for f~'is fY(z) =

B=

z'



(¢) I we solve the equation f{x) = [~ '(x) for x, then we get

flx)

]4.1
xr+ 3
Sr+3

z+3

(5¢+3)(5— =)
25r — 5 + 15— 3r
~5a% + 22x + 15
~8a? 4 16 + 24
23

(x4 1){x - 3)

*

I (=)
3r -3
6-x
3r-3

S—x

(3= — 3)(x +3)
32 +9r—3r-9
3% + 6 -9

0

(d) |f(x)] =2 = f(r) = +2. If we solve the equation f(r) = —2, then we get

4r
1+ z4+3 -3
iz -
z+3 = °
r = ~-3r-9
7z = -9
- 9
T
If we solve the equation f{x) = 2, then we get
Ar .
eag = ¢
4r
=53 1
dr = 43
Jr = 3
x =1
. 9
Hence the solution set is (—_—’. I).
(o} I we solve the mequality f{|x]) < 2, then we get
fll=l) < 2
Az
1+ P < 2
d|z|
1
|| + 3 =
x| < |x|+3
Bzl < 3
[E |

Hq-.|'||:x.-. t]h: rc:llLLT.iulb sl = {— 1. I:i.



