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Define general form for yp then differentiate, simplify and differentiate to check my hand work:
yp[t_] :=e® ((At?+Bt) Sin[t] + (Ct?+Dt) Cos[t])
yp T [t]
et ((Dt+Ct?) Cos[t] + (Bt+At?)Sin[t]) +
e* ((D+2Ct) Cos[t] + (Bt+At?) Cos[t] + (B+2At) Sin[t] - (Dt+Ct?) Sin[t])
yp ™t [t]

e*(2CCos[t] +2 (B+2At) Cos[t] - (Dt+Ct?) Cos[t] +2ASin[t] -
2 (D+2Ct)Sin(t] - (Bt+At?) Sin[t])+e® ((Dt+Ct?) Cos[t]+ (Bt+At?) Sin[t]) -
2e* ((D+2Ct) Cos[t] + (Bt+At?) Cos[t] + (B+2At) Sin[t] - (Dt+Ct?) Sin[t])

Simplify[%]
-2et ((—C+D+B (-1+1) —2At+2Ct+At2) Cos[t] + (B+D+2Ct—Dt—Ct2+A (—l+2t)) Sin[t})

Simplify[-e™ ((Dt+Ct?) Cos[t] + (Bt+At?)Sin[t]) +
et ((D+2Ct) Cos[t] + (Bt+At?) Cos[t] + (B+2At) Sin[t] - (Dt+Ct?) Sin[t])]
et ((D-Dt+t (B+2C+At-Ct))Cos[t] - (B(-1+t)+t (D+A (-2+1) +Ct)) Sin[t])
But this is Mathematica, let's just plug it into the DE and simplify:
yp“T[t] +2ypT[t] +2yp[t]

e*(2CCos[t] +2 (B+2At) Cos[t] - (Dt+Ct?) Cos[t] +2ASin[t] -

2 (D+2Ct)Sin[t] - (Bt+At?)Sin[t])+3e* ((Dt+Ct?) Cos[t] + (Bt+At?) Sin[t]) -
2e* ((D+2Ct) Cos[t] + (Bt+At?) Cos[t] + (B+2At) Sin[t] - (Dt+Ct?) Sin[t]) +
2 (-e*((Dt+Ct?) Cos[t] + (Bt+At?) Sin[t]) +

e' ((D+2Ct) Cos[t] + (Bt+At?) Cos[t] + (B+2At) Sin[t] - (Dt+Ct?) Sin[t]))

Simplify[%]

2et ((B+C+2At) Cos[t] + (A-D-2Ct) Sin[t])
Now we see what our solution is. Let's double check it:

ypplt_] :=e™ (t*Sin[t] +tCos[t])

ypp " [t] +2ypp*[t] +2ypp[t]

-2e* (Cos[t] +t*Cos[t] +tSin[t]) +e* (3tCos[t] - t*Sin[t]) +
e (tCos[t] +t?Sin[t]) +2 (e* (Cos[t] + t?Cos[t] +tSin[t]) -e ™ (tCos[t] + ?Sin[t]))

Simplify[%]

4ettCos[t]



