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MA1200 (CB1/CF1)         Additional Exercises on Chapter 6        Semester A, 2017-18 

 

 

1. Evaluate the limit 










2
sin

)2sin(
lim

0 x

x

x
. 

 

2. Evaluate the limit 
230 )5(

tan2sin3
lim

xx

xx

x 
. 

 

3. Evaluate the limit 
2

3

0

cos1
lim

x

x

x




. 

 

4.  Evaluate the limit 
5

243
lim

2

2





 x

xx

x
. 

 

5. Let 

















2  if,

2  if,1

2  if,23

)(
2 xx

x

xx

xf .  Determine whether )(xf  is continuous at 2x . Give 

your reason. 

 

6. Let 









1  if,2

1  if,)cos(
)(

xx

xx
xg


.  Determine whether )(xg  is continuous at 1x . Give 

your reason. 

 

7. Let 



















2

1
  if,5

2

1
  if,

12

328

)(

2

x

x
x

xx

xf .  Is )(xf  continuous at 
2

1
x ? Give your reason. 

 

8. Let 
















1  if,

1  if,
1

1
)(

2

xc

x
x

x
xf .  Find the value of c  for which )(xf  is continuous at 

1x . Give your reason. 

 

9. Let 









1  if,

1  if,
)(

2 xx

xx
xf .  Evaluate 

1

)1()(
lim

1 



 x

fxf

x
, if the limit exists. 

 

10. Let xxg tan)(  ,  for 









3
,

3


x .  Determine whether )(xg  is differentiable at 0x . 

Give your reason. 

 

11. Let xxf cos)(  , Rx .  Is )(xf  differentiable at 0x ?  Give your reason. 
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12. (a) Evaluate the limit 








 x
x

x

1
sinlim

0
. 

 (Hint: Since 1sin1    for all values of  , it follows that ||
1

sin|| x
x

xx   

for all values of )0(x .) 

(b) Let 













0  if,0

0  if,
1

sin
)(

2

x

x
x

x
xg .  Determine whether )(xg  is differentiable at 

0x , if so, find )0('g . 

 

13. Show from first principles that 3
2

3
1

3

1
)(


 xx

dx

d
,  for 0x . 

(Hint: If p  is a negative integer or a fraction index, then  







 32

!3

)2)(1(

!2

)1(
1)1( x

ppp
x

pp
pxx p ,  

the expansion is valid only if 1|| x .) 

 

14. Without the use of De L’Hôpital rule, prove that, for all integers n , 

1lim 






 n
nn

ax
na

ax

ax
. 

(Hint: Consider three cases. 

1. For 1n . 

2. For n  be a positive integer and 1n , we have  

)......)(( 113221   nrnrnnnnn axaxaaxxaxax . 

3. For n  be a negative integer, we let 1 xy  and 1 ab .) 

 

 

Answers: 

1. 4  

2. 
5

6
 

3. 
2

3
 

4. 3  

5. )2(14)(lim
2

fxf
x




, so )(xf  is not continuous at 2x . 

6. )(lim31)(lim
11

xgxg
xx  

 , so )(lim
1

xg
x

 does not exist. 

  )(xg  is not continuous at 1x . 

7. 









 2

1
5)(lim

2
1

fxf
x

, so )(xf  is continuous at 
2

1
x . 

8. 2)(lim
1




xf
x

. Since )(xf  is continuous at 1x , we have )1()(lim
1

fxf
x




, i.e. 2c . 

9. 
1

)1()(
lim

2

1
2

1

)1()(
lim

11 








  x

fxf

x

fxf

xx

, so the limit 
1

)1()(
lim

1 



 x

fxf

x
 does not exist. 
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10. 1
0

)0()(
lim

0






 x

gxg

x

 but 1
0

)0()(
lim

0






 x

gxg

x

. 

 Since 
0

)0()(
lim

0

)0()(
lim

00 








  x

gxg

x

gxg

xx

, the limit 
0

)0()(
lim

0 



 x

gxg

x
 does not exist. 

 Hence, )(xg  is not differentiable at 0x . 

11. 0
0

)0()(
lim

0






 x

fxf

x
, so the limit 

0

)0()(
lim

0 



 x

fxf

x
 exists.  

 Hence, )(xf  is differentiable at 0x . 

12. (a) ||
1

sin|| x
x

xx    for all 0x .  

Since   0||lim
0




x
x

  and  0||lim
0




x
x

, by the Sandwich Theorem, 

0
1

sinlim
0










 x
x

x
. 

 (b) 0
1

sinlim
0

)0()(
lim

00















 x
x

x

gxg

xx
, from (a).   The limit exists.  

  Hence, )(xg  is differentiable at 0x  and 0)0(' g . 

13. 
h

xhx
x

dx

d

h

3
1

3
1

3
1 )(

lim)(
0





 

           

3
2

3
8

3
5

3
2

3
1

3
1

3
1

3
1

3
1

3
13

1

3
1

3

1

!3

3

5

3

2

3

1

!2

3

2

3

1

3

1
lim

!3

3

5

3

2

3

1

!2

3

2

3

1

3

1

lim

!3

3

5

3

2

3

1

!2

3

2

3

1

3

1
1

lim

1

lim

2

0

32

0

32

0

0





















































































































































































































x

xhhxx

h

x
x

h
x

x

h
x

x

h

h

x
x

h

x

h

x

h
x

h

x
x

h
x

h

h

h

h







 

14. Case 1:  For 1n , 1lim 






 n
nn

ax
na

ax

ax
  

 Case 2:  For n  be a positive integer and 1n , 1lim 






 n
nn

ax
na

ax

ax
  
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 Case 3:  For n  be a negative integer, let  1 xy  and 1 ab , then  

  

1
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1)(1)(
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1
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lim
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limlimlim
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






































































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nn
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by
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ax

 


