math324-01-sul9 (Eppolito) HOmeWOI"k 4 Assigned 31 May 2019

’ Instructions: Complete each of the following on separate, stapled sheets of paper.

1. Compute the differential df for each of the following functions.
(a) f(,y) = cos(wy) sin(y) + cos() (b) fla,y) = e

2. Determine whether the given differential equation is exact. If it is exact, solve it.

(a) % — 2pe” —y+ 627 (© (1+m@)+2) do=(1-In@)) dy
) Gy — 2002 2 (@ (rinGy) ) do+ (3 o)) dy =0

3. Solve the following nonexact ODEs by finding the appropriate integrating factors.
(a) (24% 4 3x) dx + 22y dy = 0 (b) (10 -6y +e37) de —2 dy =0

4. Compute the general solution to the following linear ODEs.

dy 3 dr B
(a) Ty +y=ce (c) ¥ + rsec() = cos(0)
dy 2 2dy o
(b) z T Y=g sin(x) (d) (z+2) e 5 — 8y — day

5. Solve the following ODEs (first verify they are Bernoulli equations).

d d 1
(a) 2 —y= ey’ (c) xﬁwzﬁ
(b) t* dy + (y* —ty) dt =0 (d) zdy—y(l+z+zy)dr=0

6. Solve the following ODE (reduce to a separable equation via a nice substitution).

d d
() o = (@+y+1)? (c) 22 = sin(z +y)
) (z+y)dy=(1—-z—y) dx (d) dy — tan*(x + 3y — 5) dz =0
7. Solve the following ODEs (first verify that they are homogeneous).
(a) (y* +ay) dz —2*dy =0 (c) Bz +y) dz = (z+3y) dy
dy _y—= d
b)aszry (d) md—i:y-i- 2 —y?  (assume x > 0)

8. Solve the following IVPs.

(a) :L'y =% —2?, y(1) =2 () mQZ—i — 2zy = 3y, y(l) = %

(b) («® +y —=5)dr=(y+azy) dy, y(4)=0 (8) Bz +2y+2)dy— (Bz+2y) de=0, y(—1)=-1
(€) (z+yexp(3)) de—wexp(F) dy =0, y()=2  (h) (z+y)2de+ (2uy+2°—1)dy=0, y(1)=1
(d) 33(3'3 + 1)% +.’17y = ex’ y(e) =1 (1) Zj _ cos(x—i—y), y(()) _ %

@ i vl =1 0 =4 () o+ tan()y = cos’(x), y(0) = —1

9. Study for Midterm 1.



