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For a lot of these problems, the answer was in the back of the book. This was intentional.
Marking scheme should reflect the fact that students had the answers. Students who simply give
the answer without showing work when the result is clearly not trivial get 0.

1 Basic Concepts

1.14 [3 marks] - (a) order 2 (by)is unknown (c)x is the variable (raw answer is enough)

1.15 [3 marks] - (a) order 4 (b) y is unknown (cjs the variable (raw answer is enough)

1.16 [3 marks] - (a) order 2 (lyis unknown (c) is the variable (raw answer is enough)

1.17 [3 marks] - (a) order 4 (h)is unknown (c)x is the variable (raw answer is enough)

1.24 [10 marks] - d,e (student must show work proving the result - simply substitute in d.e.)
1.28 [10 marks] - d only (student must show work proving the result- simply substitute in d.e.)

2 Classification of First-Order Differential Equations

2.15[2 marks] ¥ = y; (simple algebra)

2.25[2 marks] ¥ = —1 (“divide” by dx abuse the notation)

2.29 [5 marks] - homogeneous (student must prove homo. propertyxwithxt andy — yt),
nonlinear, Bernouilli (student must justify thaty?> = xy~2), separable, not exact (student must
show work starting a?z% =M.

2.34 [5 marks] - not homogeneous (student must justify with with xt andy — yt), nonlinear,
Bernouilli, non separable, not exact (student must show work starti% at %—’)\(‘).
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2.35 [5 marks] - not homogeneous (student must justify with with xt andy — yt), linear, not
Bernouilli, non separable, exact (student must show computation for exa%%les.%).

3 Separable First-Order Differential Equations

3.30 [5 marks] - Integrating throughout, we é;etH + y; + y_22 =C.

3.37 [5 marks] - Rewrite agzl’ = dxthen integrate-1/y = x+C.

3.39 [10 marks] - Rewrite a%(x dtintegrate to get Ifx| = In|t| +C, get|x| = €°|t| or x = kt.
(This problem had to be done carefully without skipping a step.)

3.42 [10 marks] - Integrate throughout to g§t+ X+Inly| =C, get Inly| =C— X—; —Xxorly =

3 3
e 5% or y = ke 5. Now, y(~1) = 1 implies 1= ke= 1 or k = e~#/3 finally, you get

—4/3-% _x

y(x) =e"/=Ts

3.49 [2 marks] - Not homogeneous (student must justify with with xt andy — yt).

3.52 [10 marks] - Homogeneous (not necessary to justify) soyusex andy = v+ xv to get

VXV = 0 = -5 hence forx £ 0, (v+xV) (1+sign(x)/V) = v or sign(x)v¥/2 + xv +

X\/W =0 orv3/2+ IX|V' +x,/W = 0. For simplicity, assumle> 0, thend* 4 1\;)zﬂ’dv 0 hence
In|x| +In|v| — \[ =Corln|xv| — \f =Cor+ ZInlyl - f =C.

3.53 [2 marks] - Not homogeneous (student must justify with with xt andy — yt).

3.54[10 marks] HomogeneousV + Vv = "4+3")2(4Xf/+"4x4 = 1+3‘\’/2+V4 O ot = L or 575 =
In|x| +Cor 5 2+2X2 = In|kx. The book solves foy? at this point.

4 Exact First-Order Differential Equations

4.24 [10 marks] - Yes, it is exact, sol\% y+ 2xy® and ag = 1+ 3x%y? + x to getg(x,y) =
Xy+x2y3 +y=c.
4.32 [10 marks] - Yes, it is exact, sol\%é = —2y/t3 andg—g = 1/t?to getg(t,y) = y/t>=c¢

N
4.33 [2 marks] - Not exact, demonstrate u%g;é ™
4.36 [10 marks] - Yes, it is exact, sol\%é =t%—x and% — —t to getg(t,x) = —xt—t3/3=cor
X =12/3—c/t.
4.37 [10 marks] - Yes, it is exact, sol\%g =24 %2 and%( = 2tx— x to getg(t,x) =t3/34tx? —
x?/2=cor3+6tx’> —3x?> = .

4.38 [10 marks] - Yes, it is exact, soNg = 2xe® and %2 = 1+ & to getg(t,x) = x+xe* = cor
k

X —
1+e2”

4.45 [20 marks] - Using the integrating factdx,y) = ﬁ the differential form becomes exact

and we geg(x,y) = ﬁ—x—y—cory = %x“—cx

4.47 [20 marks] - Using the integrating factdx,y) = e ¥, the differential form becomes exact
and we getg(x,y) = xe ¥’ = cory? = In|kx.

4.51 [20 marks] - Using the integrating factdx,y) = -1, the differential form becomes exact

(xy)?



and we geg(x,y) =y+In|x|+Inly| =corIn|xy| =c—Yy.

4.65 [5 marks] - We had = 1, solve fork to getx(t) = _i(i:?er)'

5 Linear First-Order Differential Equations

5.22 [5 marks] - Separable, simply integrate throughosite® 0%,
5.33 [15 marks] - Integrating factor & ™ so we havel (e-™y) = e~™sin 2 use integration by

parts to gey = ce”* — & cos X — & sin . (Student must do the integration by parts in fullt)
5.51 [10 marks] - The integrating factoréd’ and so the general solutiony&x) = ce~3 solve
for ¢ to gety = e~30-T¢),
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