Tutorial III, B.Tech. Sem II
Linear Differential Equations of II order with variable coefficients, Simultaneous DE’s

(i) Solve x2ys — 2x(1 + 2)y1 +2(1 + 2)y = 23, Ans: y = c1xe?® + cox — 2%/2.
(i) Solve yo — cotzy; — (1 — cotz)y = e®sinz, Ans: y = ¢1 e 2*(2sinz + cosz) + c2e” — 3% cos .
(iii) Verify that LHS of (sinx — zcosx)y” — xsinzy’ + sinzy = x, vanishes when y = sinz and hence
obtain the general solution of the whole equation. Ans: y = ¢y x + cg sinx + cosz.
iv) Solve ¢ = - 4:B dy (41’2 1)y = —3¢* sin 2z, Ans: y = %" (¢1 cos T + ¢z sina + sin 2z).

v) Solve (1—33) 4ac —(1+ 2%y ==, Ans: y = 5 (c1cosz + casinz + ).

ii) Solve coszy” +sinzy; —2cos® xy = 2cos® x, Ans: y = ¢; eV2sinz | oy emV2sine 4 gin2
iii) Solve (1 + x)z% +(1+ :U) +y = 4coslog(l + x),
Ans: y = ¢ coslog(l+ ) + ¢ sin log(1 + z) + 2log(1 + z) sinlog(1 + x).

(iv) Solve y" + (SSinx —cotz)y +2sinzy =e ©%gin?z, Ans: y =1 e + cpe
(v) Solve y" ToT Ty + (4 B 6% ~5)y=0, Ans: y = (c1a® + cp ™ 2)em 17,
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. (i) Solve (1 + x2)? y2+23:(1—|—ac Jy1 +4y =0, Ans: (1+22)y = c1(1 — 2?) + 2com.
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. Solve by usmg method of variation of parameter
i) yo + n’y = secnz, Ans: y = ¢ sinz + ¢z cosnz + sinnz + (-5) cosnz log cos nz.
(i) v y= y= ., g

(ii) g% -2 dy =e%sinz, Ans:y=c] + c2e? ~ 1/26 sin .
(iii) ijg+x y—m 2e® Ans: y =11+ o1 + €% — 1 e”.
(iv) (1—33)d962 +:c —y=(1-2) Ans: y = ¢y 2 + coe® — (22 + .+ 1).
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(v) 3732/ - @ +y= z—gex, Ans: y = (c1 + eaw)e” — o= €”.
. Solve
(i cosxg 4 —|— smxj —2cos®zy = 2cos®z, Hint : Q1 = —2 Ans: y = ¢ eV2sine 4 coe” 2sina+sin’ o)
(ii) 9:37% — & 42?2y = 8x?sina?, Hint : Q1 = —1 Ans: y=c¢ e’ + 026_””2 — sin z2.

(iii) 1+ = )d 5+ (1+m) +y = 8coslog(1l + x),
Ans: y = cos(log(l + x) + ¢9) + 4log(1 + ) sin(log(1 + x)).

.Solve(i)‘é—f—i—?d —2x + 2y = 3¢, 3 + Y4 2x +y = 4e
Ans: x:%e%—ﬁe +cpel76/5 4 = 156 —8016( 6/5)t 1 g et
(i) (L +2)z + 3y =0, 3x+ (dt +2)y = 2e3t
Ans: z = cjet — cge O — ,y =—crel +ce
(iii) 12 T2 + ¢ 92 12y = 0, t2dt2+t —22=0

Ans: x =t (¢ coslogt+ co sinlogt) —|— t~1(c3 coslogt + ¢4 sinlogt),
y =t (cy sinlogt — ¢z coslogt)+ t~!(—c3 sinlogt + ¢4 coslogt).
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