
ME203 PROBLEM SET #2 
 
1. Text – Section 2.2 
 

7. 2

21
y
x

dx
dy −

=  

Solution: 

Solve 2

21
y
x

dx
dy −

=    (1) 

Rewrite the equation: 
 ( )dxxdyy 22 1−=  
Integrating, we have 
 ( )dxxdyy ∫∫ −= 22 1  

⇒ 1

33

33
Cxxy

+−=  

Solve the last equation for y  gives 

 ( ) 3133 Cxxy +−=  
 

12. 
v
v

dx
dvx

3
41 2−

=    

Solution: 

Solve 
v
v

dx
dvx

3
41 2−

=    (2) 

Rewrite the equation: 
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x
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v
v 1
41

3
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−
 

Integrating, we have 

 
( ) dx

xv
vddv

v
v

∫∫∫ =
−
−

−=
−

1
41
41

8
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41
3

2

2

2  

⇒ 1
2 ln41ln

8
3 Cxv +=−−  

The solution to equation (2) is given implicitly 
by 
 38241 −=− Cxv  
Solve the last equation for v  gives 

 381
2
1 −−±= Cxv  

 

21. xy
dx
dy cos12 += ,  ( ) 0=πy  

Solution: 

Solve xy
dx
dy cos12 +=   (3) 

Rewrite the equation: 

 xdx
y
dy cos

12
=

+
 

Integrating, we have 

 dxxdy
y ∫∫ =
+

cos
12

1
 

⇒ Cxy +=+ sin1  

Substituting π=x  and ( ) 0=πy gives 
C+= πsin1 ⇒ 1=C  

Thus, 
 1sin1 +=+ xy  
and so 
 ( ) xxxy sin2sin11sin 22 +=−+=  
 

29. 31y
dx
dy

= , ( ) 00 =y  

Solution: 

Solve 31y
dx
dy

=    (4) 

(a) Rewriting the equation gives, 
 dxdyy =− 31  
Integrating, we have 
 ∫∫ =− dxdyy 31  

⇒ 1

32

2
3 Cxy

+=  

Solve the last equation for y  gives 

 
23

3
2







 += Cxy  

This shows that 
23

3
2







 += Cxy  is a solution 

to equation (4). 
(b) Substituting 0=x  and ( ) 00 =y  into the 
solution gives 
  ( ) 2300 C+=  ⇒ 0=C  
Thus the solution for this initial value problem is 

( ) 2332xy =  for 0≥x  
(c) Substituting constant function 0≡y  into 
equation (4): 



31y
dx
dy

=  

The left hand side is: 0=
dx
dy

 

The right hand side is: 031 =y  
Thus, LHS = RHS 
Also 0=y  when 0=x .  
This shows that the constant function 0≡y  is 
also a solution to the initial value problem. 
Hence this initial value problem does not have a 
unique solution. 

(d)  31),( yyxf
dx
dy

==  

The conditions for a unique solution in theorem 
1 are that f  and yf ∂∂  are continuous function 
in a rectangle  
 ( ){ }dycbxayxR <<<<= ,:,  
that contains the point ( )00 , yx . 
In this problem, function f  is continuous in a 
rectangle 

( ){ }∞<<−∞∞<<−∞= yxyxR ,:, . 
However 

 323
1
yy

f
=

∂
∂

, 0≠y  

We can find that 
y
f
∂
∂

 is not continuous at ( )0,0 . 

The conditions of Theorem 1 are not satisfied for 
this initial value problem. 
 

34. ( )TMk
dt
dT

−=  

Solution: 

Solve ( )TMk
dt
dT

−=    (5) 

(a) Rewriting the equation gives, 

 kdt
TM

dT
=

−
 

Integrating, we have 

 ∫∫ =
−

kdt
TM

dT
 

⇒ 1ln CktTM +=−−  
Solve the last equation for T  gives 
 ktCeMT −+=   

 (b) In this problem, since the initial value is 
( ) 1000 =T and 70=M , we can solve the 

constant.  
 070100 Ce+=  ⇒ 30=C  
Then the solution for this initial value problem is 
 kteT −+= 3070  
Since after 6 min, the thermometer read 80°, we 
have, 
 ke 6307080 −+=  
Solve the last equation gives  

( ) 1831.063ln ≈=k  
Then after 20 min ( 20=t ), we have, 
 ( ) o77.703070 6203ln =+= ⋅−eT   
 
 
2. Text – Section 2.3 
 

7. xey
dx
dy 3=−  

Solution: 

Solve xey
dx
dy 3=−    (6) 

Here ( ) 1−=xP , so 

 ( ) ( ) xdxdxxP −=−= ∫∫ 1  

Thus an integrating factor is, 
 ( ) xex −=µ  
Multiplying equation (6) by ( )xµ  yields 

 xxx eye
dx
dye 2=− −−  

That is 

 ( ) xx eye
dx
d 2=−  

Integrate both sides and solve for y  to find 

 Cedxeye xxx +== ∫− 22

2
1

 

Thus 

 xx Ceey += 3

2
1

 

 

13. 352 yx
dy
dxy =+  

Solution: 



Solve 352 yx
dy
dxy =+    (7) 

Standard Form: 

 252 yx
ydy

dx
=+   (8) 

Here ( )
y

yP 2
= , so 

 ( ) ydy
y

dyyP ln22
== ∫∫  

Thus an integrating factor is, 
 ( ) 2ln2 yey y ==µ  
Multiplying equation (8) by ( )yµ  yields 

 42 52 yxy
dy
dxy =+  

That is 

 ( ) 42 5yxy
dy
d

=  

Integrate both sides and solve for x  to find 
 Cydyyxy +== ∫ 542 5  

Thus 
 23 −+= Cyyx  
 

18. 04 =−+ −xey
dx
dy

, ( )
3
40 =y  

Solution: 

Solve 04 =−+ −xey
dx
dy

  (9) 

Standard Form: 

 xey
dx
dy −=+ 4  

Here ( ) 4=xP , so 

 ( ) xdxdxxP 44 == ∫∫  

Thus an integrating factor is, 
 ( ) xex 4=µ  
Multiplying equation (1) by ( )xµ  yields 

 xxx eye
dx
dye 344 4 =+  

That is 

 ( ) xx eye
dx
d 34 =  

Integrate both sides and solve for y  to find 

 Cedxeye xxx +== ∫ 334

3
1

 

Thus 

 xx Ceey 4

3
1 −− +=  

Substituting 0=x  and ( )
3
40 =y  gives 

 00

3
1

3
4 Cee += ⇒ 1=C  

Thus the solution is 

 xx eey 4

3
1 −− +=  

 
 
3. Text – Section 2.4 
 
9. ( ) ( ) 0132 2 =−++ dyxdxxy  
Solution: 
Solve ( ) ( ) 0132 2 =−++ dyxdxxy  (10) 
Here ( ) 32, += xyyxM  and ( ) 1, 2 −= xyxN . 
Because 

x
Nx

y
M

∂
∂

==
∂
∂ 2  

equation (10) is exact.  
To find ( )yxF , , we begin by integrating M  
with respect to x : 

( ) ( ) ( )ygxyxdxxyyxF ++=+= ∫ 332, 2

     (11) 
Differentiating ( )yxF ,  with respect to y gives 

 ( ) ( )yxNyx
y
F ,, =
∂
∂

  

⇒ ( ) 122 −=′+ xygx   
Thus ( ) 1−=′ yg , we can take ( ) yyg −= . 
Hence, from (11), we have 
 ( ) yxyxyxF −+= 3, 2   
The solution to equation (10) is given implicitly 
by 
 Cyxyx =−+ 32  
Thus we have ( ) ( )13 2 −−= xxCy  
 
15. ( ) 0sincos =−− θθθ θ derdr  
Solution: 



Solve ( ) 0sincos =−− θθθ θ derdr  
     (12) 
This differential equation is expressed in the 
variable r  and θ . Since the variables x  and y  
are dummy variables, this equation is solved in 
exactly the same way as an equation in x  and 
y . We will look for a solution with independent 

variable θ  and dependent variable r . We see 
that the differential equation is expressed in the 
differential form 
 ( ) ( ) 0,, =+ θθθ drNdrrM  
Here ( ) θθ cos, =rM  and 
( ) ( )θθθ errN −−= sin, .  

Because 

 
r
NM
∂
∂

=−=
∂
∂ θ
θ

sin  

equation (12) is exact.  
To find ( )θ,rF , we begin by integrating M  
with respect to r : 
( ) ( )θθθθ grdrrF +== ∫ coscos,  

    (13) 
Next we take the partial derivative of (13)  

 ( ) ( )θθ
θ

,, rNrF
=

∂
∂

  

⇒ ( ) ( )θθθθ ergr −−=′+− sinsin  
Thus ( ) θθ eg =′ , we can take ( ) θθ eg = . 
Hence, from (13), we have  
 ( ) θθθ errF += cos,   
The solution to equation (12) is given implicitly 
by 
 Cer =+ θθcos  
Thus we have 

( ) ( ) θθ θθ seccos eCeCr −=−=  
 
 
24. ( ) ( ) 011 =−++ dxedtxe tt , ( ) 11 =x  
Solution: 
Solve ( ) ( ) 011 =−++ dxedtxe tt  (14) 
Here ( ) 1, += xextM t  and ( ) 1, −= textN . 
Because 

 
t
Ne

x
M t

∂
∂

==
∂
∂

 

equation (14) is exact.  

To find ( )xtF , , we begin by integrating M  
with respect to t : 

( ) ( ) ( )xgtxedtxextF tt ++=+= ∫ 1,  

   (15) 
Next we take the partial derivative of (15)  

 ( ) ( )xtNxt
x
F ,, =
∂
∂

  

⇒ ( ) 1−=′+ tt exge  
Thus ( ) 1−=′ xg , we can take ( ) xxg −= . 
Hence, from (15), we have  
 ( ) xtxextF t −+=,  
The solution to equation (14) is given implicitly 
by 
 Cxtxet =−+  
Thus  

( ) ( )1−−= tetCx  
We can determine the constant according the 
initial condition, that is, 
 ( ) ( )111 −−= eC ⇒ eC =  

Thus we have ( ) ( )1−−= tetex  
 
 
4. Find the general solution to differential 
equation: ( ) 03 =+− dxxyxdy . 
 
Solution: 
Solve ( ) 03 =+− dxxyxdy   (16) 
Expand dx  term: 03 =−− dxxydxxdy  
Isolate ydxxdy − terms: ( ) dxxydxxdy 3=−  
Divide by 2x  to get form (1) from handout 

xdx
x
ydxxdy

=
−

2   (17) 

From (1), substitute 2x
ydxxdy

x
yd −

=





  

xdx
x
yd =





  

Solve by integrating both sides 

Cx
x
y

+=
2

2

 

⇒ Cxxy +=
2

3

 


