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 國立宜蘭大學 103 年度第一次微積分競試試題題解 

 

第一部分:單選題 20 題，每題答對得 4 分，答錯或選項多於一個者倒扣一分，未作答者不

予計分。 

1. Evaluate ?
53

53
lim

31





 xx

xx

x
 

(A)
5

1
(B)

25

1
(C)

125

1
(D)

625

1
(E)Does not exist.  

Ans: 

125

1

125
5

3
3

1
5

3

lim
53
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







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

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

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

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x
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2. Evaluate 
1

1
lim

3

1 


 x

x
x

=? 

(A)
3

2
   (B)1   (C)

2

3

   
(D) 0

   
(E)

 
Ans: 

   
    #

3

2

11

11
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1

1

1

1

1

1
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1

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
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x

x
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3. Evaluate ?
sin

1
lim

1



 xx

x
x 

 

(A)

2


  

(B) 0
  

(C)

2

  
(D)

2
1

  
(E) does not exist

 
Ans: 

 2

1

)1(
2

1

cossin
2

1

lim
sin

1
lim

2

1

11
















 xx

x

xx

x
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4. Evaluate   x
dx

d
 1seclog 1

5
=? 

(A)
   21 111sec5ln

2

xx  
   (B)

   21 111sec5ln

2

xx  
  (C)

   21 111sec5ln

5

xx  
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(D)
   21 111sec5ln

2

xx  
   (E)

   21 111sec5ln

5

xx  
 

Ans: 

  
       

   21

2121

1

5

111sec5ln

2

111sec5ln
2

1
1

11

1

1sec5ln

1
1seclog

xx

xxxx
x

dx

d




















 

5. If
xxx ey 

1tan2 , please find
dx

dy
=? 

(A) 




 





x
xx

x
x

x
x

x 1
ln

2

1

1

22ln
2

tan 1

 (B)
xxx

x

e
x

xx
x

x
x






 





1
ln

2

1

1

22ln
2

tan 1

 

(C)
xxx

x

e
x

xx
x

x
x






 





1
ln

2

1

1

22ln
2

tan 1

 (D)
xxx

x

e
x

xx
x

x
x






 





1
ln

1

1

22ln
2

tan 1

  

(E) 
xxx

x

e
x

xx
x

x
x






 





1
ln

2

1

1

22ln
1tan

  

Ans: 















































xx

x

x

x
x

xdx

du

dx

dv

dx
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xdx

dv

vLet

x
xx

x
x

dx

du

x
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xdx

du

u
xxuxuLet

x
x

x

x

x

x

ln2

)ln(ln
)(ln

1

22ln

1

1
22ln

2:

1
ln

2

1

1
ln

2

11
lnln:

2

tan

2
tan

tan

1

1

1  

6. Considering a function   )1arccos(4sin  xyxy  , please find the equation of normal line at point  2,1 . 

(A) )1(
10

12
2 


 xy


  

 
(B) )1(

21

10
2 


 xy




 
(C) )1(

12

10
2 


 xy




 
(D) )1(

10

21
2 


 xy


   

(E) )1(
12

5
2 


 xy


  

Ans: 
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 

   

 

)1(
10

21
2

line normal  theof slope the...
10

21

21

10
1

line tangent  theof slope the...
21

10
 

)1(1

1
4)1arccos(4cos

)1arccos(4sin

)1arccos(4sin

2
1

2







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


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

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
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
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

 








xy

m

dx

dy

x
yx

dx

dy

dx

dy
xyxy

xy
dx

d
xy

dx

d

xyxy

y
x














 

7. If xexxf 1)( , please evaluate 
2

-1)(

x
dx

fd
=? 

 

(A)0  (B)
3

1
  (C)

2

1
  (D)1   (E)Does not exist. 

Ans: 

  
existnot  Does

0

1

10

1

))((

021)(
1-










 

x

x

exfdx

d

dx

xfd

xexxf

 

8. If )(xf  is continuous on [0 , 2] and differentiable in (0 , 2).  Suppose that 3)0( f and 2)(1  xf  

for all x  in (0 , 2).  Find a possible value of )2(f . 

(A)2   (B)3   (C)4   (D)5   (E) 6   

Ans: 

6)2( take

7)2(5

4)0()2(2
02

)0()2(
 )(

Theorem Mean value TheBy 










f

f

ff

ff
xf

 

9. Evaluate   dttt
dx

d
xx 


0

3

52
2

1 =?   

(A)       2
5222 3313 xxxxxx     (B)       xxxxx 23313

5222      

(C)       xxxxx 23313
222     (D)       xxxxx 23313

5222      

(E)       2
5222 3313 xxxxxx   

Ans: 
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         #233131

)())(()())(()(

52220

3

52

)(

)(

2
xxxxxdttt

dx

d

xhxhfxgxgfdxxf
dx

d

xx

xg

xh











 

 

10.Evaluate ?
1

6sin10

10 100


 dx
x

x
 

(A)-2   (B)-1   (C)0   (D)1   (E) 2 
Ans: 

0
1

6sin

function odd is )(

)(
1

6sin

)(1

)6sin(
)(

1

6sin
)(:

10

10 100

100100

100


















 dx
x

x

xf

xf
x

x

x

x
xf

x

x
xfLet


 

11. If )(xf  is a continuous function defined in R, and   xxarcdttf
x

sec
2

0
 , please find  9f . 

(A) 1
)3(1

3
2


 


  (B) 
6

1

)3(12 2


 


  (C) 
6

1

)3(12 2


 


  (D) 1
)3(1

3
2


 


   

(E) 
6

1

)3(1 2


 


 

Ans: 

 

   

 

 

 
6

1

)3(12
9

1
)3(1

3

)3(1

3
3sec693

)(1
sec2
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sec

2

22

2

2

0

0

2

2









































f

arcfx

x

x
xarcxxf

xxarc
dx

d
dttf

dx

d

xxarcdttf

x

x

 

12. Evaluate  dxxarccos =? 

(A) 2

3
1 )1(

3

2
12cos xxx    (B) 2

3
1 )1(

3

2
12cos xxxx     

(C) 2

3
1 )1(

3

2
12cos xxxx   (D) 2

3
1 )1(

3

2
1cos xxxx     
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(E) 2

3
1 )1(

3

2
12cos xxxx    

Ans: 

2

3
11

2

3

2

3

1

1

11

)1(
3

2
12cos)1(

1
cos

)1(
3

2
12

3

2
2)(

1
)1(

1
1)1(:

)1(
1

cos

1
cos

1

1
coscos

xxxxxd
x

x
xx

xxuuud
u

u
xd

x

x
uxxuLet

xd
x

x
xx

dx
x

x
xx

dx
x

xxxdxx





















































 

13. Evaluate  dxx4tan =?
 

(A) cx  22 )1(sec  (B) cxxx  tantan
3

1 3  (C) cxxx  tantan
3

1 3  

 (D) cx  22 )1(sec  (E) cxxx  tantan
3

1 3  

Ans: 

   
 

   

#tantan
3

1

tan2tan
3

1
tan

tan2tantan1

1sec2tansec

1sec2sec1sectan

3

3

2

22

24224

cxxx

cxxxx

cxxxdx

dxdxxxdx

dxxxdxxdxx












 



 

 

14. Evaluate ?
sin1

1


 dx
x   

(A) Cx tan   (B) Cx  sin1ln   (C) Cxx  sectan   (D) Cxx  sectan    

(E) Cx sec  

Ans:
 

Cxxdxxxxdx
x

x
dx

xx

x
dx

x









  sectan)tansec(sec

cos

sin1

)sin1)(sin1(

sin1

sin1

1 2
2

 
15. Evaluate 

 dx
xx sincos3

1
?(hint: let ݊ܽݐ ௫

ଶ
ൌ t) 
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(A) C
x















 

2

1

2
tan

2

7
tan

2

7 1  (B) C
x















 

2

1

2
tan

7

2
tan

2

7 1  (C) C
x















 

2

1

2
tan

7

2
tan

7

2 1  

(D) C
x















 

2

1

2
tan

2

7
tan

7

2 1  (E) C
x















 

2

1

2
tan

2

7
tan

7

4 1    

Ans:
 

C
x

Cttd

t

dt

t

dt
tt

dt
t

t

t

t

t
dx

xx

dt
t

dx
t

t
x

t

t
xt

x















 














 














 















 









 










































2

1

2
tan

7

2
tan

7

2

2

1

7

2
tan

7

2

2

1

7

2

2

1

7

2
1

1

7

2

2

1

2

7

1

2

1

1

2

1

2

1

1
3

1

sincos3

1
1

2
,

1

1
cos,

1

2
sin

2
tan

11
2

2222

22

2

22

2

2

 

16. Find the volume of the solid of the revolution formed by revolving the region bounded by y ൌ 1 െ ௫మ

ଵ଺and 

the x-axis 0 ൑ x ൑ 4 about the x-axis. 

(A)	
ଷଶ

ଵହ
(B)   ߨ 2    (C) 

15

28     

(D)
15

26π    (E) 
5

8  

Ans: 

V ൌ πන rሺxሻଶ݀ݔ
ୠ

ୟ
ൌ πන ሺ1 െ

ଶݔ

16
ሻଶ݀ݔ ൌ πන ሺ1 െ

ଶݔ

8
൅

ସݔ

256
ሻ݀ݔ

ସ

଴

ସ

଴
 

ൌ πሾx െ
xଷ

24
൅

ହݔ

1280
ሿ଴
ସ ൌ

32
15

 ߨ

 

 

 

17. Evaluate ׬
ଶ௫యିସ୶మିଵହ୶ାହ

୶మିଶ୶ି଼
	dx	=? 

(A) xଶ ൅
ଷ

ଶ
ln|ݔ െ 4| െ ln|ݔ ൅ 2| ൅ ܿ   (B) xଶ ൅

ଷ

ଶ
ln|ݔ െ 2| െ ଵ

ଶ
ln|ݔ ൅ 4| ൅ ܿ    

(C) xଶ ൅ ln|ݔ െ 4| െ ଵ

ଶ
ln|ݔ ൅ 2| ൅ ܿ   (D) xଶ ൅

ଷ

ଶ
ln|ݔ െ 4| ൅ ln|ݔ ൅ 2| ൅ ܿ    

(E) xଶ ൅
ଷ

ଶ
ln|ݔ െ 4| െ ଵ

ଶ
ln|ݔ ൅ 2| ൅ ܿ 

Ans: 



 7

2xଷ െ 4xଶ െ 15x ൅ 5
xଶ െ 2x െ 8

ൌ 2x ൅
x ൅ 5

ሺx െ 4ሻሺx ൅ 2ሻ
ൌ 2x ൅

A
x െ 4

൅
B

x ൅ 2
 

x ൅ 5 ൌ Aሺx െ 2ሻ ൅ Bሺx െ 4ሻ → A ൌ
3
2
		B ൌ െ

1
2

 

න
2xଷ െ 4xଶ െ 15x ൅ 5

xଶ െ 2x െ 8
	dx	 ൌ නቆ2x ൅

3 2⁄

x െ 4
െ

1 2⁄

x ൅ 2
ቇdx 

ൌ xଶ ൅
3
2
ln|ݔ െ 4| െ

1
2
ln|ݔ ൅ 2| ൅ ܿ 

18. Evaluate  


?
1

44
dx

xa
 

(A) c
a

x
xaxa

a




  1-

3
tan2lnln

2

1
 (B) c

a

x
xaxa

a




  1-

3
tan2lnln

4

1
  

(C) c
a

x

a
xaxa

a




  1-

3
tan

1
lnln

4

3
(D) c

a

x

a

x
xaxa

a

x




  1-

3
tanlnln

4
  

(E) c
a

x
xaxa

a




  1-

3
tanln2ln

4

1  

 










 








































 constant  is        tan2lnln
4
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4

1

1

2
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1
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19. Evaluate ?
ln7

1 3
 dx

x

x
 

(A)
625

1872
 (B) 



 


2

1

50

15ln2

3

1
 (C)

100

7ln224 
 (D) 



 


4

1

50

17ln2

2

1
 (E) 



 


2

1

50

17ln2

2

1
 

Ans: 

 

100

7ln224

2

1

50

17ln2

2

1

2

1ln2

2

1

2

12

2

1

22

1

2

1

2
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1

ln:

7

1
2
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0
2
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0

2
2
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0

22ln7

0
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0
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

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
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
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
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




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










 

x

x

e
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e

u
dx
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x
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u

u
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u
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20.Evaluate 
4

cos

lim
4

4 


 x

dt
t

t
x

x

x
=? 

(A) 4sin  (B) 8sin  (C) 8cos  (D) 4cos  (E) 8tan  

Ans: 

4cos4cos0
1

coscos
1

lim
4
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lim
4

4

4

4










x

x

x

x

x

x
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t

t

x
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t

t
x
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第二部分:非選題共一題，計 20 分，請將答案用藍黑色原子筆寫在答案紙上。 

1. Assume that 1 , determine baba ,,, for the solutions of this function 0)23()4(2   xx ;

)(3

)(1
32)2(

32)1(





Obax

Obax




 

)2()1( , xx are the solutions of the function, where the remainder terms )(),( 33  OO   are postulated to be 

significantly less than prior terms. 

ANS： 

8

15
,02

2

5
,052

0)2()52(

0)23()4()43()12()2(69)23()4(

)4()43()12()4(

)2(69

3

8

15
,02

2

3
,023

0)2()23(

0)23()2(21)4()41()4()23()4(

)4()41()4()4(

)2(21

1

2

22

2222

2

222

2

2

22

2222

2

222

2































bbaa

aa

baaa

baabaaxx

baax

baax

bax

bbaa

aa

baaa

baabaaxx

baax

baax

bax









































 

 


