
MATH 172 PROBLEM SET 1 
(A) Evaluate the integrals given below: 

 

a) 
3

4 2

3
xx dx x dx C= = +∫ ∫  

b) ( )
4 5 4

3 4 52 5 2 2 5 2 2
4 5 2
x x xx x dx x C x x C− + = − + + = − + +∫  

c) ( )4 2 5 34 24 2 1
5 3

x x dx x x x C− + = − + +∫  

d) ( ) ( )2 3 22 33 (2 3) 2 3 9 9
3 2

x x dx x x dx x x x C+ − = + − = + − +∫ ∫  

e) 2 2 5 4 2 3 6 5 2 41 2 1( ) ( 2 )
6 5 4

x ax xdx x ax a x dx x ax a x C+ = + + = + + +∫ ∫  (a is a constant) 

f) 
2

2 2 3 3 3
3 2

1 2 2 1(2 ) (2 )
3 2 3 2

xx dx x x dx x C x C
x x

−
−− = − = − + = + +

−∫ ∫  

g) 
5 3 5

4 4 4
4 3

1 4 1 1 4( ) ( 4 ) 4
4 4 4 5 3 20 3

x x xx dx x x dx C C
x x

−
−− = − = − + = + +

−∫ ∫  

h) ( )
2 2 3 4

3 4 5
5 2 3 4

3 2 1 1 1 1 1 13 2 3 2
6 6 6 2 3 4 4 9 24

x x x x xdx x x x dx C C
x x x x

− − −
− − − ⎛ ⎞− +

= − + = − + + = − + − +⎜ ⎟− − −⎝ ⎠
∫ ∫  

i) 
1/2 5/2

1/2 3/2 1/2 5/23 1 1 1( ) (3 ) 3 6
4 4 1/ 2 4 5 / 2 10

x x x xdx x x dx C x x C
x

−− = − = − + = − +∫ ∫  

j) 
1 1/2

2 1/2 1/2
2

1 4 1( 2) ( 2) 2 2 2
1 1/ 24

x xdx x x dx x C x x C
x xx

−
− −+ + = + + = + + + = − + + +

−∫ ∫  

k) 
3/4

1/4 3/4
4

1 4( )
3 / 4 3
xdx x dx C x C

x
−= = + = +∫ ∫  

l) 
3

2 2 1/3 2/3
3

1 3( ) ( )
3 2
xx dx x x dx x C

x
−+ = + = + + =∫ ∫  

m) 
6

5 5 1/2 3/2 1/2 5/23 1 1(3 ) (3 3 ) 6
4 4 2 10

x x xx dx x x x dx x x C
x

−+ − = + − = + − +∫ ∫  

n) ( )2 3 2 3 2 3
2 3

12 3 5 2 3 5 2 3 5
ln(2 3 5 )

xx x x x x xdx dx C= ⋅ = +
⋅∫ ∫  

o) 1/2 1/3 3/2 2/3
3

1 2 3( )
3 2

x dx x x dx x x C
x

−⎛ ⎞+ = + = + + =⎜ ⎟
⎝ ⎠∫ ∫  

 

 

 

 

 



(B) Evaluate the integrals given below: 
 

a) ( )
3
2 331

22 2
2 31 1 12 3 2 3

22 2 3 / 2 3 3
u xdu ux dx u C u C x C
du dx
= +⎧

+ = = + = + = + + ⎨ =⎩
∫ ∫  

b) 
3 71 1 1 1ln ln 3 7

33 7 3 3 3
u xdudx u C x C
du dxx u
= −⎧

= = + = − + ⎨ =− ⎩
∫ ∫  

c) 
( )

1
2

2 2

2 71 1 1
2(2 7) 2 2 2 1 2 2 7

u xdx du uu du C C
du dxx u x

−
− = −⎧

= = = + = − + ⎨ =− − − ⎩
∫ ∫ ∫  

d) 
11 1 ln ln 1

1
u x

dx du u C x C
du dxx u
= −⎧

= − = − + = − − + ⎨ = −− ⎩
∫ ∫  

e) 
5 21 1 1 1 1ln ln 5 2

25 2 2 2 2
u x

dx du u C x C
du dxx u
= −⎧

= − = − + = − − + ⎨ = −− ⎩
∫ ∫  

f) 
1
2

1
2

2
2

2

1 41 1 1 1 4
8 8 1/ 2 4 81 4

u xxdx du u C x C
du xdxux

⎧ = −⎛ ⎞= = − + = − − + ⎨⎜ ⎟− = −⎝ ⎠− ⎩
∫ ∫  

g) ( )
23 1 22

2 3 3

3 41 1 1 3 4
(3 4) 6 6 3 1 12 6

u xxdx du u C x C
x u du xdx

− + − ⎧⎛ ⎞ = +⎛ ⎞= = + = − + + ⎨⎜ ⎟⎜ ⎟+ − + =⎝ ⎠ ⎝ ⎠ ⎩
∫ ∫  

h) ( )
1
2 1

2

1
2

1 32
3

213
2

51 1 2 5
3 3 1 3 35

u xx dx du u C x C
du x dxux

− +⎛ ⎞ ⎧ = +⎛ ⎞= = + = + +⎜ ⎟ ⎨⎜ ⎟ ⎜ ⎟− + =⎝ ⎠+ ⎩⎝ ⎠
∫ ∫  

i) 3 3 31 1
33 3 3

x u u x u xdue dx e e C e C
du dx
=⎧

= = + = + ⎨ =⎩
∫ ∫  

j) 
2 2

21 1
2 2 2 2

x u u x u xduxe dx e e C e C
du xdx

− − ⎧ = −
= = − + = − + ⎨− = −⎩

∫ ∫  

k) 
{ 22 2 ln10 2 ln10 2 ln10

2 ln10 2

10 10
2ln10

2 ln101 1 1 10
2ln102ln10 2ln10 2ln10

xx x u x x

u x x

dudx e dx e e e

u x
e C e C C

du dx

= = = =

=⎧
= + = + = + ⎨ =⎩

∫ ∫ ∫
 

l) ( )
3
2 31 22

2
2 2

3
2

11 11 1
2 2 3 2

u xdu ux xdx u C x C
du xdx

⎛ ⎞ ⎧ = +⎛ ⎞+ = = + = + +⎜ ⎟ ⎨⎜ ⎟ ⎜ ⎟ =⎝ ⎠ ⎩⎝ ⎠
∫ ∫  

m) ( )
1
2 11 22

2
2

12
2

2 31 1 2 3
4 4 2 42 3

u xx du udx u C x C
du xdxx

− ⎛ ⎞ ⎧ = +⎛ ⎞= = + = + +⎜ ⎟ ⎨⎜ ⎟ ⎜ ⎟ =⎝ ⎠+ ⎩⎝ ⎠
∫ ∫  

n) 
2 3

2 3
ln

ln 1 ln 13 3

u x
x udx u du C x C

x du dx
x

=⎧
⎪= = + = + ⎨

=⎪⎩
∫ ∫  

o) 
2

1 2
2

11 1ln ln 1
1 2 2 2 2

u xx dudx u u C x C
x du xdx

− ⎧ = +⎛ ⎞= = + = + + ⎨⎜ ⎟+ =⎝ ⎠ ⎩
∫ ∫  

p) 
ln

1 ln ln ln 1ln

u x
dudx u C x C

x x u du dx
x

=⎧
⎪= = + = + ⎨

=⎪⎩
∫ ∫  

q) ( )
2

52 4 4 2 112 ( 1) 1
5 2

u x
x x dx u du x C

du xdx
⎧ = +

+ = = + + ⎨
=⎩

∫ ∫                                                                      



r) ( )
3

33 2 2 2 3
2

11( 1) 3 1
3 3

u x
x x dx u du x C

du x dx
⎧ = +

+ = = + + ⎨
=⎩

∫ ∫                                                                     

s) ( )
31 22

2
2 2 1 266 1 2 1 2

4 4
u x

x x dx u du x C
du xdx
⎧ = +

+ = = + + ⎨
=⎩

∫ ∫  

t) 
2 31 1 1ln ln 2 3

22 3 2 2 2
u xdx du u C x C
du dxx u
= −⎧⎛ ⎞= = + = − + ⎨⎜ ⎟ =− ⎝ ⎠ ⎩

∫ ∫  

 
 
 

(C)  Find the following indefinite integrals. 

a) 
5
45 1

4 4

1

5 454
4

44
1

dx xx dx C x C C
xx

− +
− −= = + = − + = − +

− +∫ ∫  

b) 
7 3

2 4 6 2( 1) ( )
7 3
x xx x dx x x du C+ = + = + +∫ ∫  

c) ( ) 2
3 3 3

2 18 1 18 8 2 2 1
2(2 1) (2 1) 2

u xdudx dx x C
du dxx x u

− = −⎧
= = = − − + ⎨ =− − ⎩

∫ ∫ ∫  

d) ( )23 4 2 4 21(2 )( )
4

x x x x dx x x C+ + = + +∫  

e) 
52

5
xx xdx C= +∫  

f) 
1 21 1 ln 1 2

1 2 2 2 2

xx
x

x x

u ee dudx e C
e u du e dx

−−
−

− −

⎧ = +
= − = − + + ⎨+ = −⎩

∫ ∫  

g) ( )
2

ln( 1) 1
2

x xe dx x dx x C+ = + = + +∫ ∫  

h) 
8

7
3 2

1 1 1 ln
8 2

x xxx e dx x e C
x x x

⎛ ⎞+ + + = − + + +⎜ ⎟
⎝ ⎠∫  

i) ( )
31 22

2
2 2 3 212 3 2 2 3 2

4 3 4
u xdux x dx u x C
du xdx
⎧ = −

− = = − − + ⎨− = −⎩
∫ ∫  

j) 
3
2

1
2

2

2

1 1
1 1 2 11 ( ) 1

13

u
xdx u du C

x x x du dx
x

⎧ = +⎪⎪⎛ ⎞+ = − = − + + ⎨⎜ ⎟
⎝ ⎠ ⎪ = −

⎪⎩

∫ ∫  

k) ( )2
ln( 1)

ln( 1) 1 ln( 1) 11 2
1

u x
x dx udu x C

x du dx
x

= +⎧
+ ⎪= = + + ⎨+ =⎪ +⎩

∫ ∫  

l) 
2 2

21
2 2 2

x u x u xduxe dx e e C
du xdx
⎧ =

= = + ⎨
=⎩

∫ ∫  

m) 
2

3
3

2 1 ln 3 2
3 2 3

t dt t C
t

= + +
+∫  

n) 
( )

2222
2

2
2

ln( 2 )ln( 2 )1 1ln( 2 ) 2( 1)2 2 2 2 4
2

u x xx xx du ux x dx u C C xx x du dx
x x

⎧ = +++ ⎪+ = = + = + ⎨ ++ =⎪ +⎩
∫ ∫  

 
 



(D) Find  y(x)  subject to the given conditions 

a) xey x 25.0 −=′  and 5.0)0( =y  
Solution: 

 ( ) 2( ) 0.5 2 0.5x xy x y dx e x dx e x C′= = − = − +∫ ∫  

Applying the initial condition to find the integration constant C: 
 2 0 2

0
(0) 0.5 0.5 0.5 0 0.5 0x

x
y e x C e C C C

=
= = − + = − + = + ⇒ = , 

The solution would be: 
 20.5 xy e x= −  
 
 

b) 4
1)1(,0)1(,0 =′=> yyx ,  2)( 32 ++=′′ − xxxy  

 
Solution: 

First we have to integrate to find y’: 

( )2 3 1 4
1

12 2
4

y y dx x x dx x x x C− −′ ′′= = + + = − + + +∫ ∫  

Applying the initial condition 1
4(1)y′ =  to find the integration constant C1: 

 1 4
1 1 1

1

1 1 1(1) 2 1 2 1
4 4 4x

y x x x C C C−

=

′ = = − + + + = − + + + ⇒ = −  

Then to integrate y’ to find y: 

 1 4 5 2
2

1 1( ) 2 1 ln
4 20

y x y dx x x x dx x x x x C−⎛ ⎞′= = − + + − = − + + − +⎜ ⎟
⎝ ⎠∫ ∫  

Applying the initial condition (1) 0y =  to find the integration constant C2: 

 5 2
2 2 2

1

1 1 1(1) 0 ln ln1 1 1
20 20 20x

y x x x x C C C
=

= = − + + − + = − + + − + ⇒ = −  

Hence the solution: 

 5 21 1( ) ln
20 20

y x x x x x= − + + − −  

 
 

(E)  Find demand function if the marginal revenue function is given as, 

  
2)1(

150

+
=

qdq
dr

  (answer :  
150 150 150
( 1) 1

p
q q q q

= − + =
+ +

) 

Solution: 

 2

150 150
( 1) 1

drr dq dq C
dq q q

= = = − +
+ +∫ ∫  

When the quantity is zero (no product is sold), the total revenue would be zero: 

 
0

1500 150
0 1q

r C C
=
= = − + ⇒ =

+
 

The revenue is then given by 

 
1150 1 150

1 1
qr

q q
⎛ ⎞

= − =⎜ ⎟+ +⎝ ⎠
 

The demand function is  

 
150

1
rr pq p
q q

= ⇒ = =
+

 



 
(F) Marginal cost function is given, and fixed cost is 250$/per week. Find the cost function per 

week 

eqdq
dc

+
−=

10010  

 
Solution: 
 

 ( )10010 10 100lndcc dq dq q q e C
dq q e

⎛ ⎞
= = − = − + +⎜ ⎟+⎝ ⎠
∫ ∫  

 
Fixed cost 250$/per week is constant regardless of output so that 
 ( )0

250 10 0 100ln 0 350
q

c e C C
=
= = × − + + ⇒ =  

The cost function per week would be: 
 ( )10 100ln 350c q q e= − + +  


