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Tutorial I
B.Tech. Sem II Mathematics I1

. Define the terms with one example supporting to each: (a) Order and Degree of a differential

equation.(b) Linear, semi-linear and nonlinear differential equation.

d d*y dy\212
Find the Order and Degree of (i) y = \/Ed—i + diy (ii) kﬁ :[ +(%> ]
dx

Find the differential equation of the circles passing through the origin and having their
centres on the x-axis. Ans: 2zyy’ = y? — 22

. Write the order and degree of the differential equation: z?(d%y/dz?)? +y(dy/dz)* +y* =0 ;

Find the differential equation corresponding to (i) y = ae®* + be®. (ii) x = asin(wt + b).
(iii) y = Ae” + Be * + C.

d? d d
Show that Ax? + By? = 1 is the solution of x{yd—;’; + (%)2} = di

Determine the differential equation whose set of independent solution is {e®, ze®, x%e®}.
Ans: y" —3y"+3y —y=0

. Formulate the differential equation for y = c(x — ¢)? Ans: y*® = 4y(xy’ — 2y)

. Which of the following set of functions are L.I. (a). {e®, ze”,sinhz}. (b). {1+, 1+ 2z, 2%},

(c). {sin3z,sinx,sin®z}, Ans: (a), (b)

. d d z(2log z .
Solve (i) ﬁ = ﬂ—gz, Ans: y—z = c(1+zy) ; (ii) dy = %, Ans: ysiny = 2% logr+c;

iii) xyg =y + 2, where y(1) = 1,Ans: eV = tz(y +2)°

iv) d_ = cos(z +vy), Ans: x + arcsin(z +y) + cot(z +y) +c=0

v) (M)dwx(\/ﬁ)dx —0. Ans: VI — 22+ /1 -2 +¢c=0
V) —e”y—kae”ﬂ/ Ans: " +e7V + 3 ?Le=0

vii )ysmx—ylogy,yflwhenx—ﬂ/Q Ans y=1

d
ix) tanyd—y = sin(x + y) + sin(x — y). Ans: secy + 2cosz + ¢ = 0.
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viii ——a: +x+y+1. Ans: log(y + 1 (Hl) +c.

(viii) Y y gly+1) =

(

( ) = - +22y 5 (v-separable).

(xi) ( y*)dz + 2zydy = 0. (Homogeneous).
d

(xii) x— = y(logy — logx + 1). (Homogeneous).

(

xiii) ye m/y dr = (2e@/¥) + y?)dy. (Homogeneous).

d
Integrate (1 + mQ)d—y + 2xy — 42? = 0 and obtain the cubic curve satisfying this equation
x

and passing through origin.
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d
Solve (i) 2%y — x3d—y =yt cosz Ans: 23y 2 = c+ 3sinz.
T

(il) y(2zy + e*)dz — e*dy = 0, Ans: e* = y(c — )y

(iii) ydx—xdy—i—( +2?)dx + 2?*siny =0, Ans: 2> —y — 1 —zcosy = cx
(iv) (zy? + 22%%)dx + (:c2y — 23y?)dy = 0, Ans: log %2 —y=C

(v) (zy3 +y)dx—i—2(x v+ +yh)dy =0, Ans: 3x2y4+6xy +2y =c
(vi) (y? + 22%y)dx + (22° — zy)dy = 0, Ans: 42'/%y'/? — 395 2yt =

(vil

xdx—i—ydy _ a2 —x2—y2 . . A

Show that the current in a coil containing a resistance R, an inductance L, and a constant
—Rt

em. f. E at time t is given by I = £(1 —e2 ).

. di . . .
Solve the equation LE + Ri = Fysinwt, where L R and FEy are constants and discuss the
case when t increases indefinitely.

A resistance of 100 ohms, an inductance of 0.5 Henry are connected in series with a battery
of 20 volts. Find the current in the circuit as a function of time.

dx
- —
Solve (i) By T
(ii) rsin 6 — cos H—dr =7r? Ans: 1 =r(ccosf + sin§);

(iii)dr + (2r cot 6 + sin 20)d6 = 0.
(iv) ylo du +z=1lo
V)Y gydy = 108Y.

V) — —|—:Uy = 12”2 sin . Ans: e /% = (¢ + cos x)y;

vii) [ (1+1/x)+cosy]d$+[$+loga:—m81ny]dy Ans: y(m+logz)+xcosy—c
i

xy’
3
X) x ydx (:I; —|—y $dy = 0. Ans: y = cew?.
xi) (y + 331 + 32?)de + 3 (z + 2y?)dy = 0. Ans: 32ty + 2*y® + 2% = c.

(
(
(
El 1) (1+ zy)yde + (1 — zy)edy = 0. Ans: log(z/y) = ¢ + 1
(
EXH) y(2%y? + zy + V)dz + (2292 — zy + Dady = 0. Ans: zylog(z/y) — L=g



