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Solutions
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16.

17.

. Correct Option: (D). Because the differential equation contains a log function involving

a derivative, it cannot be written as a polynomial in derivatives. Hence, the degree is not
defined.

. Correct Option: (B). The equation of a circle with radius r and center (h,k) is

(r — h)? + (y — k)? = r2. Since there are 2 arbitrary constants (h and k), the order is 2.

Correct Option: (B). (by + f)dy = (ax + g)dz = % + fy= % + gz + C. For this
to be a circle, the coefficients of 2% and 32 must be equal and of the same sign when on the
same side. Thus, b/2 = —a/2 = a = —b.

Correct Option: (A). \/?—2 + \/% = 0. Integrating gives sin"'y +sin"tz = C.
—y -

. Correct Option: (C). Divide by cos z: % +ytanz =secx. IF = e tanedz _ glogsecs _

secx.

Correct Option: (D). e¥dy = do — G%y =z+C. Atz=5,y=0 = 1/2 =
5+C = C=—45 Atz =3, 9. =3 -45=—1.5 —> €% = —3. Note: This results
in a negative log argument. Re-evaluating: [e?Ydy = [dz. At x =5,y =0, C =1/2 5.
Atz =3,¢e%/2=3+1/2 5= —1.5, which is impossible for real y. However, checking
against the provided options logic: €* = 22 — 9. For z = 3,e% = —3. Error in problem
constraints, but (D) reflects the log calculation.

Correct Option: (B). ‘i—; — 4 = 2y. This is of the form Zl% + P(y)x = Q(y).
Correct Option: (C). z%(1 — y)dy + y*(1 + 2)dr = 0 = ly%ydy + Lz = 0.

Jy 22—y Hdy+ [(z2+2)de =0 = —1/y —logy — 1/x +logz = C.

Correct Option: (A). % =2 — log|y+1| =log|z—1|+logC = y+1 = C(z—1).

If x =1,y =2, we get 3 =C(0), which is impossible. No solution.

Correct Option: (B). This is a homogeneous equation where the degree of each term is
2. The standard substitution is y = vz.

Correct Option: (B). I[F = z. Solution: zy = [xsinzdr. Using parts: zy =
—xcosx +sinx + C. Closest logic is (B).

Correct Option: (A). This is a standard second-order linear equation with auxiliary
roots 1 + 4. The equation is 3" — 2y’ + 2y = 0.

Correct Option: (B). f% = [tanxdxr = logy = logsecx + logC. At (0,0),C = 1.
Thus y = sec .

Correct Option: (A). Z—‘Z =z+y+1 = Z—‘Z —x=y+1. IF =¢eY ze¥ =

Je ' (y+1)dy=—(y+ e V—eV+C.o=—(y+1)—14+Ce¥ =Ce¥ —y —2.

Correct Option: (A). Order = highest derivative = 3. Degree = power of highest
derivative = 2.

Correct Option: (B). y' + %y =zxlogx. IF = ef 2w — 2logz _ 42

Correct Option: (A). Homogeneous. y = vz substitution gives d?x + 3 +ff§ - =0 =
df + UQ‘TQU = 0. Result: 2%y = C(2z + ).
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18. Correct Option: (A). 22 = 4ay. Differentiating: 2x = 4ay’. Substitute 4a = x2/y:
20 = (22 /y)y = 2y =xy'.

19. Correct Option: (A). % =(14+2)(1+y) = % =1+z)des = log|l+y| =

14y
r+22/2+C.

20. Correct Option: (B). Auxiliary equation: m? —5m +6 =0 = (m —2)(m —3) =
0 = m=2,3.
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