W /NETT (2020/5/28)

1. (10 %) M TR o/ (t) = 1+ 62 + 5°(t) + P92 (1).

sol:

dy 3 S -1 t*
-1 — z

0+ (1+¢t°)dt = tan™ "y t—1—4—|—0

— =1+ +¢}) =

t4
_— y:tan(t+z+0>,forsomeC’€R.

2. (10 %) Mo Ji e
1/ (1) = 2y + ¥ sec(t) tan(t), 0 < t < g
y(r/3) = 2.
sol: Step 1. Solve the equation
We can rearrange the above equation to get ty’ — 2y = ¢ sec(t) tan(t).
Observing that (¢t %y)’ =t~ %y’ — 2t %y, we have t*(t ?y) = ty' — 2y = t* sec(t) tan(t).

Since t # 0, we can eliminate the ¢°,

(t~2y)’ = sec(t) tan(t) L, t2y =sec(t) + C = y = (sec(t) + C)t*, for some C € R.

(Or we can rewrite the above differential equation in the standard form y'(¢)+p(t)y(t) = q(t),
says ' — 2t "'y = t*sec(t) tan(t), and then use the formula y = ¢~ J 7% / el P qdt to obtain

the same result.
el Pt — o —27 Nt Cit™2,C, €R

 Jelritgat [ Cit72 sec(t) tan(t)dt
o efpdt - Clt_2

= (sec(t) + C)t?,Cy € R))

Step 2. Satisfy the condition
To satisfy the condition y(g) =2, let” s plug (t,y) = (g, 2) into the above equation

2_(sec<g)+c)ﬁic_§_2.
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