
HOMEWORK #3s (Chapter 2 Exercises---Exact Equations, Homogeneous Equations) 
 

Consider 1) , determine whether the given differential equation is exact. If exact, solve it. 
1) 0coscos)sinsin(tan =+− ydyxdxyxx   (page 63, Problem 17) 

ANS Let tan sin sinM x x y= −  and cos cosN x y=  so that sin cosy xM x y N=− = . 

From tan sin sinxf x x y= −  we obtain 'ln sec cos sin ( ), ( ) 0,f x x y h y h y= + + =  and 

( ) 0h y = . The solution is ln sec cos sinx x y c+ = . 

 
2) Solve the given initial-value problem 

eydyyxxydxxyxxy ==+−+−− )0(0)lnsin2()23cos( 322  (page 63, problem 25) 

ANS Let 2 2cos 3 2M y x x y x= − −  and 32 sin lnN y x x y= − +  so that 

22 cos 3y xM y x x N= − = . From 2 2cos 3 2xf y x x y x= − −  we obtain 

2 3 2 'sin ( ), ( ) ln ,f y x x y x h y h y y= − − + =  and ( ) lnh y y y y= − . The general solution 
is 2 3 2sin lny x x y x y y y c− − + − = . If (0)y e=  then 0c=  and the solution of the 
initial-value problem is 2 3 2sin ln 0y x x y x y y y− − + − = . 
 
Consider 3)~4), solve the given differential equation by finding an appropriate integrating 

factor.       
3) 02)32( 2 =++ xydydxxy   ( page 63, Problem 31) 

ANS We note that ( ) / 1/ ,y xM N N x− =  so an integrating factor is 
/dx x

e x∫ = . Let 

2 22 3M xy x= +  and 22N x y=  so that 4y xM xy N= = . From 2 22 3xf xy x= +  we 

obtain 2 2 3 '( ), ( ) 0,f x y x h y h y= + + =  and ( ) 0h y = . The solution of the differential 
equation is 2 2 3x y x c+ = . 
 
4) ( ) 0946 2 =++ dyxyxydx  ( page 63, Problem 33) 

ANS We note that ( ) / 2 / ,x yN M M y− =  so an integrating factor is 
2 / 2dy y

e y∫ = . Let 

36M xy=  and 3 2 24 9N y x y= +  so that 218y xM xy N= = . From 36xf xy=  we obtain 

2 3 ' 33 ( ), ( ) 4 ,f x y h y h y y= + =  and 4( )h y y= . The solution of the differential equation is 
2 3 43x y y c+ = . 



5) Solve the given homogeneous equation by using an appropriate substitution. 

( ) 0=++− dyxyxydx       ( page 67, Problem 9) 

ANS Letting y ux=  we have 
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6) Solve the given initial-value problem. 

 ( ) 0)1(0// ==−+ ydyxedxyex xyxy   ( page 67, Problem 13) 

ANS Letting y ux=  we have 
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Using (1) 0y =  we find 1 1c =− . The solution of the initial-value problem is 

/ln 1y xx e= − . 


