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1.  A 2—Region is bounded by the parabola & the 2 lines 3

2
y x= ± .  Area = 

2 2

0

3 3 32
8 2 2

x x x dx + − 
 ∫  

     B 1
2

--The graphs intersect at x = 0, 1 and -1.   Area = 
0 13 3

1 0

1( ) ( ) .
2

x x dx x x dx
−

− + − =∫ ∫  

     C  3—The x-intercepts of the parabola are x = 0 and x = 2k.  Since the area is in the 4th quadrant, it     

                 is found by 
2 2

0
( 2 ) 36

k
x kx dx− + =∫  and solving gives k = 3. 

     D 8—The area = 
2

ln 4
k dx

x
=∫  and solving gives k = 8. 

 

2.  A 2
3
π --Area = 

2 2
42

0

1 1 4 2 .
2 2 8 8 2 3

Volume =
xy y dxπ π ππ −   = ⇒ =   

   ∫  

      B 36 3 --Area = 
32 2 2

3
3 3(9 ) 3 (9 ) 36 3.Volume =y x x dx

−
= − ⇒ − =∫  

      C 
3
π --Volume = 

1 1
2 22 2

0 0

12 (1 4 ) .
2 3

y dx x dx ππ π= − =∫ ∫  

      D 283
5

--Volume = 
2 2 2

0

283(3( 2) )
5

x dx− =∫ . 

 
3.  A 4-- / 2( ) 6 18 12 0@ 1,2. ( 1) 24, (1) 4 (2) 3 4    & f x x x x f f f y= − + = = − = − = = ⇒ = is the maximum. 
      B 2 & -2-- / 3( ) 4 16 0@ 0,2, 2.f x x x x= − = = −   Testing these values on a sign chart shows the answer. 
      C 1-- / 5 2( ) 24 24 0@ 0 &1.f x x x x= − = =  Testing these values on a sign chart shows the answer. 
      D 2 – ln4-- / ( ) 2 0@ ln 2( (ln 2)which is a min).  So,  xf x e x f= − = =  gives the answer. 
 
4.  A 2ln105—The areas of the rectangles are 2ln3 + 2 ln5 + 2ln7 = 2ln105. 
      B 5—Only 2 rectangles on [0, 4] can be inscribed under 2( ) ( 3)f x x= − .  Each rectangle has w =1     
                 and the ht. of the 1st one is 4 and the height of the 2nd one is 1.  So, 1(4 + 1) = 5 is the answer. 

      C 89
20

-- 1 8.9 891[0 2(1.1) 2(1.4) 2(1.2) 1.5] .
2 2 20

T = ⋅ + + + + = =  

      D 26—The areas of the rectangles are 2 1 2 2 2 10 2 4 20 26.⋅ + ⋅ + ⋅ = + + =  
 

5.  A 10,000
30

π− --Use the info to find k = 210,000 40 .⋅  
2

2
2

10,000 40 10,000cos .
40

cos

L θ

θ

⋅
= =

 
 
 

 Differentiating  

            and using 1,0002 10,000cos sin
4 30 4 4 30 3

 and  gives 
d dL
dt dt

π θ π π π π πθ −  = = = ⋅ − =  
  

. 

       B 800π -- 2 24 4 (10) 2 800 .dV drr
dt dt

π π π= = ⋅ =  

       C 0.6—Area = 2 3 2 3

0
( ) (24 12 ) (24 12 ) (24 1 12 1)(0.05) 0.6

w dA dwA w x x dx w w
dt dt

= − ⇒ = − = ⋅ − ⋅ =∫  

       D 8-- 2 2
2

34 12 4 .dV dr dr drr r
dt dt dt dt r

π π
π

= ⇒ = ⇒ =    

            And 38 . 36 , 3, 8 (3) 8.
9

  At so 
dS dr dSr V r
dt dt dt

π π π
π
 = = = = = ⋅ 
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6.  A 1 3 or t t< > -- 2 / /( ) 4 ( 3) ( ) 4( 3)(3 3) ( ) 0 1 3. and  when  or v t t t v t t t v t t t= − ⇒ = − − > < >  
      B t = 0, 2, & 4—The avg. veloc. is change in position÷  by change in time.  For avg. veloc. to = 0,     
           then the change in distance must = 0.  Set the position function = 0 and solve to get the answer. 

      C 1
1e −

--Avg. Veloc. = change in position÷  by change in time = ln ln1 1 .
1 1

e
e e
−

=
− −

 

      D 7
2

-- 1 1 7( ) cos 2sin(2 ) ( ) sin 4cos(2 )
2 2 2 2

v t t t a t t t a π−  = − ⇒ = − ⇒ = 
 

. 

7.  A 0-- / /1 cos(sin ) ln ln(sin ) ln(sin ) 0.
sin 2

x x xy x y x x y x y
y x

π = ⇒ = ⇒ = + ⇒ = 
 

 

     B 3

1
y
− --

/ 2 2
/ //

2 2 3 3

( 1) ( )( ) 1
xy x

yx y x y x yy y
y y y y y

 −
− +  − − − − − − − = ⇒ = = = =  . 

      C 20-- / / / / / / /( ) (0) ( (0)) (0) (2) 5 20.w u v w u v v w u v v u= ⇒ = ⋅ ⇒ = ⋅ = ⋅ =o  
      D 6-- 4 2 31 (4 2 ) (4 2) 1 6.y x x dy x x dx= + + ⇒ = + = + ⋅ =  
 

8. A 1 5x− ≤ < --
1

1

( 2) 3 ( 2) 2lim lim 1 5.
3 ( 1) ( 2) 3( 1) 3

n n

n nn n

x n n x xR x
n x n

+

+→∞ →∞

− ⋅ − −
= ⋅ = = ⇒ − < <

+ − +
  Check endpts (-1 works)  

     B 5--
1 2

1 2

( 2) 5 ( 1)lim 1 5.
5 ( ) ( 1) 5

n n

n nn

n x n xR x
n n x

+

+→∞

+ ⋅ −
= ⋅ = < ⇒ <

+
 

     C 
225 2

2(22!)
− --

3
/ // ///2 5 2 25 2 5 2(0) (0) (0) (0)

2 2 2 2
f f f f− −

= ⇒ = ⇒ = ⇒ = . Following the pattern  

           yields the answer. 

     D 2
9

--
2

2 3 40 0

1( ) 2 3 4 23lim lim ... .
3 3 3 9x x

f x x x
x→ →

−  
= + + + = 

 
 

 

9.  A 3
2

-- 2/3 1

0 0

1 11/3 1/3
0

3 3lim lim | .
2 2aa aa

xx dx x dx
− −→ →

− −= = =∫ ∫  

     B π -- 1 1 1
1

0 0

1

0 1
lim lim lim 2 tan | lim 2 tan | .

( 1) ( 1) ( 1)
b

ab ba a

b

a
x x

x x x
dx dx dx
x x x

π
+ +

− −

→∞ →∞→ →

∞
= + = + =

+ + +∫ ∫ ∫  

      C  ln2-- 0
0 0

lim ln( 1) | ln 2.
1 1

lim
x x

x
ax x aa a

ee edx dxe e →−∞→−∞−∞
+ =

+ +
= =∫ ∫  

      D div.—Integral= 0
00

0
lim lim ln( 1) | lim ln( 1) | ln( 1)

1 1
lim

x xb x x b
ax xa a bba

e dx e e e
e

e dxe
∞

→−∞ →−∞ →∞→∞
+ + + = − ⇒

+ +
+ =∫∫ div. 

10. A 5 --Separating variables gives 2 2ln 1 1 ln 2 ( ) 5.
2 2

xydy dx y x c c y e
x

= ⇒ = + ⇒ = ⇒ =∫ ∫  

       B ee -- Separating variables gives ln 0 ( ) .edy dx y x c c y e e
y
= ⇒ = + ⇒ = ⇒ =∫  

       C 10
3

-- Separating variables gives
3

2 103 (1) .
3 3
xdy x dx y c c y= ⇒ = + ⇒ = ⇒ =∫ ∫  

       D 3e -- Separating variables gives 2 4 3ln 1 1ln ln ( ) .
2 2

y dxdy y x c c y e e
y x

= ⇒ = + ⇒ = ⇒ =∫ ∫  


