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1. Classify each of the following differential equations as ODE or PDE, state the order
and degree of each equation and determine whether the equation under consideration
is linear or non-linear

(a) $H+ysinz =0 (b) szi6+<dt4> (ZSTg)er:t (¢) sip+ G+ G +u=0

2. Separate the variables in each of the following differential equations and find the general
solution

(a) (zy* —4y*)dx — (23y? — 32%)dy =0 (b) zsinydr + (z%cosy + cosy)dy =0
(c) (3z+8)(y?*+4)dx — 4y(2® + 5z +6)dy =0

3. Show that for each given differential equation below, M (x,y) and N(z,y) are homo-
geneous of the same degree and find the general solution

(a) ¥ === (b) <\/x2—y2—2y>da7—|—2xdy:0
(¢) (y+atan (£2))de —axdy =0

4. Determine the most general function M (z,y) or N(x,y) such that the following differ-
ential equations are exact:

(a) (z7y?+ay?)de+ N(z,y)dy=0 (b) M(z,y)dz + (2ye® + y’e**)dy =0

5. Determine whether the following differential equations are exact; if not exact find the
integrating factor and then solve them:

(a) (2zsiny+y®e®)dr+ (22 cosy+3ye®)dy =0 (b) (2®>+y*+1)dr— (xy+y)dy =0
(c) (2*+2y)dx —xdy =0 (d) cosh2x cosh2ydzr + sinh 2z sinh 2y = 0

6. Solve the following linear first-order differential equations:

(a) 2% 4+ 22%y =1 (b) y2dz + (3zy — 1)dy =0
(c) cos@dr + (rsing — cos*0)df =0 (d) % +rtan6 = cos



10.

11.

12.

Find the general solution to each of the following:
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(a) ¥ +ay=ay? (b) L 4+lp=t1l (¢) & _¥—-_¥

Solve the following;:

(a) TU4+8% 116y =0 (b) y'+16y' =0 (c) Ls—2L455=0 (d) y'—7y =0

dx?

Use the method of undetermined coefficients to solve the following differential equa-
tions:

(a) ¥y +4y=xsinz (b) 3y’ +9y =e> +e73% + 3% sin 3z
(c) ¥ + 6y + 13y = xze 3% sin 2x + 2%~ sin 3z
Use the method of variation of parameters to solve the following diffrential equations:
(a) v — 4y +4y = fig; (b) fl%’ —2%+y:xem1nx, x>0
(b) (z + 1)2@ —2(z + 1)% +2y =1, given that y = z + 1 and y = (z + 1)? are

dx?
linearly independent solutions of the corresponding homogeneous equation.

Use power series to find the solution to the following differential equations:
(a) 232 =2y (b) %—2%—33/:0 (c)g—z—l—y—ex
Solve the following IVPs and BVPs:
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(a) T4 +y=0, y0)=0, ¥y (3)=1 =
(¢) 23y" —32%y" + 62y —6y =0, y(2)=0, ¥y (2)=2, y'(2)=

(d) (r+2)% +y = f(x), y(0) =4, where f@):{



