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1. A particle moves along the x-axis so that its velocity at any time 0t   is given 

by v(t)=5t2-4t+7. The position of the particle x(t) is 8 for t=3. 

(1) Write an equation for the position x(t) of the particle at any time 0t   

(2) Find the total distance traveled by the particle from time=0 until time t=2. 

(3) Does the particle achieve a minimum velocity？Justify your answer. 

(4) And if so，what is the position of the particle at this time？ 

 

 

 

Answer and explanations 

(1) 3 25
( ) 2 7 40

3
x t t t t= − + −  

(2)
2

0
( )v t dt ＝19.333 

(3)
2

5
t =  

(4)
2

( )
5

x = -37.413 

 

 

2. The graph of y=f(x) is shown below. 

Consists of line segments and a quarter-circle centered at (-

1,1). 

(1) Let 
1

( ) ( )
x

g x f t dt=  ，find g(-1) and g(5) 

(2) Find an equation of the tangent line to g at x=-1 

(3) Find all values in -3<x<5 where g has a horizontal 

tangent line . 

(4) Determine whether each value is a local maximum，local minimum，or 

neither. Justify your answer. 

 

 

 

 

(1) ( 1) 2g − = − −  g(5)=-1 

(2) ( 2 ) 3( 1)y x− − − = +  

(3)x=-2.5,x=2,x=4 

(4)x=-2.5 a local minimum；x=2 a local maximum；x=4 都不是 
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3. Let R be the region bounded by the y-axis and the graph of f(x)=3ln(x+1) and 

1
( ) 3

1
g x

x
= +

+
. 

(1) Sketch and shade the region R  

(2) Find the area of R 

(3) Find the volume if R is rotated around the x-axis. 

(4) The vertical line x=k divides R into two regions of equal area. Set up ,but do 

not solve, an integral equation that finds the value of k 

 

 

 

 

(1)  

(2) 3.212 

(3) 50.265 

(4) 
0

( ( ) ( )) 1.606
k

g x f x dx− =  

4. The point (4,2) is on the graph of y=f(x) and the derivative of f(x) is 

(3 )
dy

x y
dx

= −  

(1) Find the equation of tangent line to y=f(x) at (4,2) and use it to approximate 

the value of f(5) 

(2) Find an expression for y=f(x) by solving the differential equation 

(3 )
dy

x y
dx

= − with the initial condition f(4)=2 

(3) A claim is that y=g(x) is a another solution to the differential equation 

(3 )
dy

x y
dx

= − .The graph of g(x) is shown below. Give a reason why g(x) 

cannot be a solution as claimed. 
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(1) y=4x-14，f(5)~6 

(2) 
21

8
23

x

y e
− +

= +  

(3) Base on the given equation，when x=0， 0
dy

dx
= . The graph of y=g(x) has a slope 

that is negative at x=0. Hence g(x)cannot be a solution to the differential 

equation. 
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ANS 

1.D  2.B  3.A  4.B  5.C  6.C  7.C  8.A  9.B  10.C  11.C  12.C  13.D  14.D  

15.D  16.A  17.B  18.A  19.B  20.D  21.A  22.A 
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2.選項(C)改成 x=-1 or x=2 比較合理 

12. 

14. tanx=7-x,3<x<12 有 4 個交點 

18. 2 21
(2 )cos( ) cos( )

2

dy dy dt
t t t

dx dt dx t
= = =  

   … 

21. 
11

26
7

6

1
(2 4sin ) 4 6 3 2.174

2
d



   + = −   

22.
5

(5)2
( )

5!
f x  
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(a) '( ) 0, "( ) 0f x f x  ，[1,1.6] and [3,3.5] 

(b) '( ) 0f x = ，x=0，1，2，3，4   

   
2

( ) '( )
x

f x f t dt=  ，f(2)=5 is given，then 

f(0)=
0 2

2 0
'( ) '( ) 2f t dt f t dt= − =  ，f(1)=6，f(2)=0，f(3)=10，f(4)=-4 

the absolute minimum value=f(4)=-4 

(c) Let u=f(x) then 
4 4

0 2
( ) '( ) 6f x f x dx udu

−

= =   

(d) 2 3'( ) 3 ( ) '( )g x x f x x f x= + ， '(2) 0g =  
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(a)
cos

1 1 6.9383

sin( )
3

t

t t

dy e

tdx

t

= == =

+

，y+3=(6.9383)(x-2) 

(b)
4

cos

1
(4) ( 7)ty e dt= + − = 1.9933-7=-5.0067 

(c)
4

2 2

1
( '( )) ( '( ))x t y t dt+ =  

(d) 2 cos 2sin ( ) ( ) 2.5
3

tt
e

t
+ =

+
，t=0.4150 

   a(0.4150)=<     ,       > 
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(a) 1lim 1n

n
n

a

a

+

→
 ，

1 2

2
lim 1

( 1)

n

nn

x n

n x

+

→
 

+
1x   

(b) 
1 1 1 1 15

( )
4 4 4 16 64

f = −  = ，error bound
3

1 1 1 1

9 4 576 500

 
  =  

 
 

(c) 2 3

0 0

1 1
( ) ( ) ( ...)

4 9

x x

h x f t dt t t t dt= = − + −   

2 3 4 2 3 4

0

1 1 1 1 1 1
...

2 12 27 2 12 27

xt t t x x x= − + − = − + −  

 

 


