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§ Additional techniques of integration 

2

1
arctan

1

d
x

dx x
=

+
  1

2

1
(sin )

1

d
x

dx x

− =
−

  udv uv vdu= −   

1. Evaluate 
2

1 2

1

x
dx

x

−

+
                        2arctan ln(1 )x x C− + +  

 

 

2. Evaluate 
1

1 x
dx

e−
                          ln(1 )xx e C− − +   

 

 

3. Evaluate 
3

2

3

1

x x
dx

x

−

−                         2 21
ln( 1)

2
x x C− − +  

 

 

 

4. Evaluate 
2

1

4
dx

x x−
                        1 2

sin ( )
2

x
C− −

+    

 

 

5. 
3

22

1

4 5
dx

x x
=

− +                            
4


 

 

 

6. sinx xdx =                                 -x cos x+ sin x +c 

 

 

 

7. arctan xdx =                              21
arctan ln(1 )

2
x x x C− + +  

 

 

8. 
2

0

xxe dx =                                   2 1e +  
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9. 

-4 

 

 

10. Evaluate 
2

0

xxe dx


− =                          
1

2
 

 

 

11. Evaluate 
2

1

1
dx

x



−
=

+                           

 

 

 

12. Find the general solution of ( 3) ' 2x y y+ =       2( 3)y C x= +  

 

 

 

13. If y=m x+ b is a solution to the differential equation 
1

1
4

dy
x y

dx
= − + 。  

m+ b=？                                  1 
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14.  
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15.  

 

 

 

 

 

 

 

 

(b) 
2

2
2 3

d y
x y

dx
= − + − 才對 

(d)m=-2x+(m x+ b)+1 is an identity ，so m=2，b=1 
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16.  

 

10.646t   

Note that kty ky y Ae=  =  

 

 

 

 

 

17.  
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§ Euler’s method and logistic models with differential equations 

1.  
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§ Arc length and distance traveled along a smooth curve 

1.  

 

 

 

 

 

 

(a) 
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1.  

 

 

 

 

 

 

(a)7.035  (b)6.988 

(a)
2

2 2

0
( '( )) ( '( ))x t y t dt+     (b) 2 2 2( 1) (2 2 2) 6.988e cos− + −   

2.  

 

 

 

 

 

 

 

 

 

 

(c)
24

2 2 2

1
(1 cos ) ( ) 3.544t te e dt−+ +   
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§ Parameter equations、polar coordinates、and vector-valued functions 

1.  

 

 

 

 

 

 

 

 

 

 

 

(a) (b)-1  (c) 4 2y x= − +  (d)
4 2

 
   (e)

4


 =   

(b)
4

... 1

dy
d

dx
d







=

= = −  

(d) 0
dr

d
  



APCalculstest06                                       10 
 

2.  

 

 

 

 

 

 

 

 

 

(a)
1 2sin(2 )

2 cos(2 )

dr

d



  

−
=

+
  (b) 0.910 =   

(c)  

(d)
5

12


 =  
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3.   

Note that 2cos2 2cos 1 = −  

So 2 1 cos2
cos

2
d d


  

+
=   

 

 

 

 

 

 

4. The area of the shaded region that lies inside the polar curves sinr =  and 

cosr =  is____                          
1

( 2)
8
 −  

 

 

 

2 22 2

4 4

1
2 cos

2
r d d

 

    = =   

 

5. The area of the region bounded by the polar curve r =   and the x-axis is __
3

6


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§ infinite sequences and series 

 

 

 

1.  

(a) convergent (b)divergent 

 

Note that 2ln 1
(ln )

2

x
dx x C

x
= +   
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1.  

 

 

 

 

 

 

(a) divergent (b)convergent 
2

3 3 3

sin 1 1

1 1

n

n n n
 

+ +
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1.  

 

 

 

(a)convergent  (b)divergent 

 

2.  

 

 

(a) absolutely convergent  (b)conditionally convergent 

Note that 
2 2 2

1
0

n e e
e

n n n
  =   
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3.  

 

 

 

 

 

 

1.  
 

 

 

 

(a) converge  (b)converge  (c)diverge 
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2.  
 

 

 

 

 

(a)conditionally converge  (b)absolutely converge 

 

3.  
 

 

 

 

1

2
R =  

1 1
( , ]

2 2
−  

4. 

A 

 

 

 

5. 

C 
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6.  
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7.  

 

 

 

 

8.  

 

 
2 4 3 5

cos 1 ...,sin ...
2! 4! 3! 5!

x x x x
x x x= − + − = − + −  

 

(c)

4

(4)

3 3 1
0

5

1
( 0)
5( ) ( ) ( ) max ( )

4!k

R x f x P x f k
 

−

= −   ， (4) ( ) 16sin 2 16cos2f x x x= +  

(4) ( ) 16 16 32f x  + =  
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2 4 3 5

cos 1 ...,sin ...
2! 4! 3! 5!

x x x x
x x x= − + − = − + −  

 X 用 2x 代入 得 

3 2
2 3(2 ) (2 ) 4

( ) sin 2 cos2 {2 ...} {1 ...} 1 2 2 ...
3! 2! 3

x x
f x x x x x x x= + = − + + − + = + − − +  

所以(a) 2 3

3

4
( ) 1 2 2

3
P x x x x= + − −  

(b)f(x)在 x=0 的展開式中 x19 的係數是
19(2 )

19!

x
− 的係數，即

192

19!
−  

我們注意到 19 除以 4，餘數=3，是在 sin(2x)的展開式中，是負號。 

(c)看前面 Lagrange Error Bound 

4
(4)

3 3

( )
( ) ( ) max ( )

4!c k x

x c
R f x P x f k

 

−
= −   ，Now c=0，

1

5
x =  

所以

4

3

1
( 0)

1 1 4 15( ) ( ) 32
5 5 4! 1875 100

f P

−

−   =   

Note that sin 2 1, cos2 1x x  ， (4) ( ) 16sin 2 16cos2 16 16 32f x x x= +  + =  

(d) 2 3 2 3

0 0

4 2
( ) ( ) (1 2 2 ...) ...

3 3

x x

h x f t dt t t t dt x x x= = + − − + = + − −   


