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In solving the following problems, you are required to show all your work and provide 
the necessary explanations everywhere to get full credit. 
 
Problem 1: [20 pts] Determine the dimensions (h and w) of the rectangle of largest area that 
can be inscribed in the right triangle shown in the figure. How do you know that the h and w 
values you find give the largest area and not the smallest area? 
 

 
SOLUTION: 

 

 
Problem 2: [10 pts] Find the linearization L(x) at x = -1 of   
 

𝑔 𝑥 = 	3 +	 sec 𝑡 − 1 𝑑𝑡
./

0
	 

 
SOLUTION: 

 
 
 
 
 
 
 



	

 

Problem 3: [20 pts]  Evaluate the following integrals: 

a) 
123.
45671.

𝑑𝑥8
9    b) 𝑒;.𝑠𝑖𝑛2𝑥𝑑𝑥      

 

b) 
123.
45671.

𝑑𝑥8
9     

Solution: a) Letting 2 + 𝑐𝑜𝑠𝑥 = 𝑢 , 𝑑𝑢 = −𝑠𝑖𝑛𝑥𝑑𝑥. Then integral becomes −CD
D
=

−2𝑢0 4 = −2 2 + 𝑐𝑜𝑠𝑥 0, 𝜋 = 2 3 − 2 

 

 

 

 

b) 𝑒;.𝑠𝑖𝑛2𝑥𝑑𝑥      

Solution: Let 𝑢 = 𝑠𝑖𝑛2x , 𝑑𝑣 = 𝑒;.𝑑𝑥. Then 𝑑𝑢 = 2𝑐𝑜𝑠2𝑥𝑑𝑥, 𝑣 = IJK

;
 . 

By integration by parts formula, given integral I will be equal to 

𝐼 = 𝑒3𝑥
3 𝑠𝑖𝑛2𝑥 −

𝑒3𝑥
3 	2cos2xdx =I

JK

;
𝑠𝑖𝑛2𝑥 − 4

;
𝑒;.𝑐𝑜𝑠2𝑥𝑑𝑥 . 

By integration by parts again,  

𝐼 =
𝑒3𝑥
3 𝑠𝑖𝑛2𝑥 + 29𝑒

3𝑥𝑐𝑜𝑠2𝑥 − 49 𝑒;.𝑠𝑖𝑛2𝑥𝑑𝑥 

Then, 𝐼 = R
0;

𝑒3𝑥
3 𝑠𝑖𝑛2𝑥 +

2
9 𝑒

3𝑥𝑐𝑜𝑠2𝑥 + 𝑐 

 

 

Problem 4: [20 pts]  Let 𝑓 𝑥 = 𝑥T − 5𝑥4 + 6.  

a) Find the intervals on which f is increasing or decreasing. Find all local extrema for f. 

𝑓′ 𝑥 = 2𝑥(−5 + 2𝑥4) . 𝑓  is increasing on [− Z
4
, 0]  and [ Z

4
,∞) , 𝑓  is 

decreasing on [−∞,− Z
4
) and [0, Z

4
].  

𝑓 Z
4
= 𝑓 − Z

4
= − 0

T
 is a local minimum. 𝑓 0 = 6  is a local 

maximum. 



	

b) Find the intervals on which f is concave up or down. Find all inflection points for f. 

𝑓′ 𝑥 = 2(−5 + 6𝑥4) . 𝑓  is concave up on [−∞, Z
^
]  and [ Z

^
,∞) , 𝑓  is 

concave up on [− Z
^
, Z

^
] . Inflection points are 𝑥 = − Z

^
 and 𝑥 = Z

^
. 

c) Sketch the graph of 𝑓 using parts (a) and (b). 

 
 

Problem 5: [10 pts]  Let 𝑦 = (1/𝑥)ab .. Find Cc
C.
. 

Using logarithmic differentiation, ln 𝑦 = ln𝑥 ln(1/𝑥) = − lnx 2.  Hence Cc
C.
=

𝑦	(−2 ln 𝑥	 0
.
)=	−2(1/𝑥)ab .50 ln 𝑥. 

 

Problem 6: [20 pts] Find the volume of the solid generated by revolving the region bounded 

by the curves 𝑥4 = 4𝑦 and  𝑦 = 0
4
𝑥 about the y-axis. 

Solution:   

The curves 𝑥4 = 4𝑦 and 𝑦 = 0
4
𝑥 intersect at (0,0) and (2,1). 

Using the circular ring formula and integrating along the y-axis: 

 𝑉 = 𝜋 4𝑦
4
− 2𝑦 4 𝑑𝑦0

9 = 𝜋 4𝑦 − 4𝑦4 𝑑𝑦0
9 = 𝜋 2𝑦4 − T

;
𝑦;

9

0
= 48

;
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