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3.1 (12 pts) Given a potential function 1 (z,y), find the exact differential equation di(x,y) = 0.

(@) ¥(z,y) =32 +5y% (b) (z,y)=exp(32°y®);
(c) W(z,y)=mn(z*y");  (d) o(z,y) = (2z+3y —5)>.

3.2 (20 pts) Show that the following differential equations are exact and solve them
(b) y (" +y)dw+az (e +2y) dy = 0;

(a) 3a%y’y +2y°z =0;
(2zy* — 3) dz + (22%y + y*) dy = 0.

(¢) (32%y+2ze¥)dr + (22 +2°)dy =0; (d)

3.3 (24 pts) Are the following equations exact? Solve the initial value problems.

(a) sinmz cos3mydx + 3cosma sin 3wy dy, y(3/2) = 1/3;

(b) 6zydr + (322 + 4y3)dy = 0, y(0) = 4;

(¢) (Bz?y —5)dx + (2 +6y*)dy =0, y(1) =2;

(d) (cosf —2rcos?0)dr +rsinf(2rcosf —1)df =0, r(w/4)=1.

3.4 (24 pts) Show that the given equations are not exact, but become exact when multiplied by
the corresponding integrating factor. Find an integrating factor as a function of x only and
determine a potential function for the given differential equations.

(a) ¢ +y(l+22)=0; (b) 2y =%y + 3u;
(c) (yzde™ —2y3)dw + (z*e™ + 32y?)dy = 0; (d) 4dx—e?V2*dy = 0.

3.5 (20 pts) Find an integrating factor as a function of y only and determine the general solution
for the given differential equations.
() (y+3)de—(w—y)dy=0; (b) (L=1)dz+ (22 +1+%)dy=0;
(¢) (2zy*+3y)dz —3xdy=0; (d) ylx+y+2)de+x(r+3y+4)dy=0.



