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1. For f(x) =
p
3� x and g(x) = x

x� 2 �nd g � f and g � g and their domains. [4]

2. For f(x) =
jx� 1j � jx+ 1j

x2 + x
�nd lim f(x) as

(a) x! 0 (b) x! �1 (c) x! �1+ [3]

3. For g(x) =
x2 � x� 2
x2 � 1 �nd lim g(x) as

(a) x! �1 (b) x! 1� (c) x! +1 [3]

Solution

For 1)

g�f(x) = (::)

(::)� 2 =
p
3� xp

3� x� 2
for the domain solve 3�x � 0 and

p
3� x�2 6= 0

thus 3 � x and
p
3� x 6= 2 3 � x 6= 4 x 6= �1 together Dg�f = (�1;�1) [

(�1; 3]

also g�f(x) =
p
3� xp

3� x� 2
�
p
3� x+ 2p
3� x+ 2

=

p
3� x

�p
3� x+ 2

�
(3� x)� 22 =

p
3� x

�p
3� x+ 2

�
�(1 + x)

g � g(x) = (::)

(::)� 2 =

x

x� 2
x

x� 2 :� 2
=

x

x� 2
:
x� 2(x� 2)

x� 2

=

x

x� 2
�x+ 4
x� 2

=
x

x� 2 �
x� 2
4� x =

x

4� x

for x 6= 2; 4
Dg�g = fx 6= 2; 4g = (�1; 2) [ (2; 4) [ (4;+1)
For 2)

for a) if x is close to 0 jx� 1j = jnegj = � (x� 1) = 1 � x and jx+ 1j =
jposj = (x+ 1)

so lim
x!0

jx� 1j � jx+ 1j
x2 + x

= lim
x!0

1� x� (x+ 1)
x2 + x

= lim
x!0

�2x
x(x+ 1)

= lim
x!0

�2
(x+ 1)

= �2

for b) if x is "big neg."number jx� 1j = jnegj = � (x� 1) = 1 � x and
jx+ 1j = jnegj = � (x+ 1)

so lim
x!�1

jx� 1j � jx+ 1j
x2 + x

= lim
x!�1

1� x+ (x+ 1)
x2 + x

= lim
x!�1

2

x(x+ 1)
= "

2

1" = 0

for c) x is close to �1 and x > �1 x+ 1 > 0

jx� 1j = jnegj = � (x� 1) = 1� x and jx+ 1j = jposj = (x+ 1) as in a)

lim
x!�1+

jx� 1j � jx+ 1j
x2 + x

= lim
x!�1+

1� x� (x+ 1)
x(x+ 1)

= lim
x!�1+

�2
(x+ 1)

= "
�2
0+
" = �1

For 3).

1



simplify �rst, for x 6= �1 g(x) =
x2 � x� 2
x2 � 1 =

(x+ 1)(x� 2)
(x� 1) (x+ 1) =

x� 2
x� 1

thus for a) lim
x!�1

g(x) = lim
x!�1

x� 2
x� 1 =

�3
�2 =

3

2

for b) since x < 1 lim
x!1�

g(x) = lim
x!1�

x� 2
x� 1 = "

�1
0�
" = +1

for c) lim
x!+1

g(x) = lim
x!+1

x� 2
x� 1 �

1
x
1
x

= lim
x!1

1� 2
x

1� 1
x

= 1 since " 11" = 0

also from the original form lim
x!+1

g(x) = lim
x!+1

x2 � x� 2
x2 � 1 �

1
x2

1
x2

= lim
x!+1

1� 1
x
� 2

x2

1� 1
x2

= 1

2


