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Solutions
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18.

. Solution: Squaring both sides to remove the fractional power: [1+(dy/dx)?)® = (d*y/dz?).

The highest order derivative is 2 and its power is 2. Correct Option: (B)

. Solution: The highest order derivative is 2, so order is 2. Since the derivative is inside a

sine function, the equation is not a polynomial in derivatives; hence degree is not defined.
Correct Option: (C)

Solution: The number of arbitrary constants in the general solution is equal to the order
of the differential equation. Correct Option: (D)

. Solution: A particular solution is obtained by assigning specific values to constants, so it

contains zero arbitrary constants. Correct Option: (D)

d d ~1 —1 ~1 -1
1+‘1;2:1+5;2 = tan 'y = tan x +C = tan y —tan -z = C.

Also, using tan(A — B) formula, it can be written as (y — x)/(1 + zy) = tan C, which is
y—x = K(1+ zy). Correct Option: (D)

Solution:

Solution: Here P = tanz. IF = eJ tan2dz _ logsecs — go0 s Correct Option: (B)

Solution: Rearranging: e*dy + ye*dz + 2zdr = 0 = d(ye®) + 2zdxr = 0. Integrating
gives ye® + 22 = C. Correct Option: (A)

Solution: In (D), both terms are of degree 2 (y? and 2%, xy,%?). Thus it is homogeneous.
Correct Option: (D)

Solution: Standard substitution for dy/dz = f(y/x) is y = vz. Correct Option: (B)

Solution: Linear form P = 1/z,Q = 2% IF = eJ Vrdr — o Solution: y(r) = [z -2%dx =
[23dx = 2*/4 + C. Correct Option: (A)

Solution: y = ma = y/ax = m. Differentiating: dy/dx = m. Substituting m:
dy/dxr = y/x. Correct Option: (A)

Solution: % =e Y(e® +2%) = e¥dy = (e* + 2?)dz. Integrating: e = e + 23/3 + C.

Correct Option: (A)

Solution: P = —1/z. IF = ef /wdr _ o—logz _ clog(1/2) — 1/x. Correct Option: (B)

ion: v — dv _ : dv _ dz — [dz
Solution: y = vz = v+ 2 =v+sinv = % =% = [cosecvdv = [ ¥ =

log|tan(v/2)| = log || +log C = tan(y/2x) = Cx. Correct Option: (A)

Solution: "Rate proportional to size" means dP/dt x P = dP/dt = kP. Correct
Option: (C)

. _ —4 3z .
Solution: = 3t = el — Wy = Hdr — % = 5 + C. Using

(0,0), =1/4 =1/34+ C = C = —7/12. Multiplying by —12: 3e ™% = —4e3* + 7 —
4e3* + 3¢~ = 7. Correct Option: (A)

dy
dx

Solution: Equation: (x — h)%+ (y — k)2 = r2. r is fixed, but h, k are 2 arbitrary constants.
Order = number of arbitrary constants = 2. Correct Option: (B)

2z
Solution: This is a linear DE. IF = ef e = glog(1+2%) = 1 4 22 Solution: y(1+2?) =
J coszdx = sinx + C. Correct Option: (A)
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— logy = —1/x+C. At (0,1), this is problematic as x — 0. Actually,

19. Solution: dgy = dz
C—l/a:.

Z‘Q
the curve is defined for x # 0. If we take C' =1 (or similar) and limit, we find y = e
For specific passing point (1,1) if intended, but as written, logy = —1/x + C. If y(z) — 1
as x — 0o, C'= 0. Let’s re-verify: [ % = [272%dr = logy=—1/2+C = y =1/,
Correct Option: (C)
20. Solution: 2% = 4ay — % = 4a. Differentiating:
0 = zy’ =2y. Correct Option: (A)

7@/(296);2902(3/) — 0 — 2$y - "L’Q’y/ =
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