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B.Sc. Plrt-I (Semest€r-lI) Examination

MATHEMATICS

@ifferential Equations : Ordinary & Partial)
Papcr-llI

Time :.fhree Hoursl ltr4aximum Marks : 60

Note :-(l) Question No. 1 is compulsory. Solve it in ONE attempt only.

(2) Attempt ONE question from each unit.

l. Choose the coftect altemative :

(i) 'l'he roots of the equation (D'z - 4D + l3)')y = 0 are : I

(a) distincl and real (b) real and equal

(c) complcx and repeated (d) None of these

(ii) A linear equation of first order is of thc form Y' + PY : Q in which ? I

(a) P is ltnclion of Y

(b) P and Q are function of X

(c) P is function of X and Q is function of Y

(d) None of these

(iii) The condidon for the partial differenlial quation (x, y, z, p, q) = 0 and g(x, y, z, p, d: 0

to be compatible is that : I

(a) Jee + Jyq + PJa + q.Ja = 0 (b) J.e rJyq+ PJ"e + q.J,q = 0

tc) J - r J-. PJ_ r q.J-- = 0 (d) None of these

-2-2^2.^1
(iv) The D.E. 9: +9: + 

o :, - l9-I = 0 is called : I
dx' 0y' 0z' c' 0t'

(a) Partial differential equation (b) Ordinary differential equation

(c) Total differential equation (d) Linear differenlial equation

(v) An equation of the form Pp t Qq = R where P, Q, R are the functions of X, Y, Z is
callcd : I

(a) Lagrange's equation (b) Jacobi's equation

(c) Charpit's equation (d) Clairaut's equation

(vi) The panicular solution of DE W" t PW'+QW=0 is y="'1U: I

(a) P+rQ=0 (b) l+p+q=o
(c) l-P+Q=o (d) ml tmP+Q=o

(vii) The solution of PDE (D - mD')z = 0 is : I

(a) z= F()'+ mx) (b) z=F(y-mx)
(c) z = F(e') (d) None of these
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(viii) The

(a)

(c)

(ix) The

(a)

(c)

(x) The

(a)

general form of PDE ol first order is :

F(x. y, z, p) = 0 (b)

F(x. y, z, p, q) :0 (d)

complete integral o't1x. p) = G11i q) is

z = Ih(x a)dx (b)

z = Jh(x a)dx + Jk(y a)dy + b (d)

DE Mdx + Ndy : 0 is exact iff :

AM AM
(b)

1

F(x, y, z, q) : 0

F(r. z, p, q) : o

Ik(Y a)dy

None of these
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(Conrd.)

IJNIT-I

2. (a) Show thdt the D.E. :

(sin x sin y - x ev)d\, = (e) + cos x . cos y)dx

is exact and hence solve it.

(b) Find the orthogonal trajectoq' of c = a" cos r0.

3. (p) Solve thr: D.E. :

(1 + x?)dy + 2xy d): = cot x dx.

(q) Solve :

dv r .lxv-.--:=v"e ^'dx

UNIT-II

4. (a) Sotve the D.E. (fi'? 4)) : er".

(b) Solve the D.E. (xrD7 - 3xl) - 5)y = x']sin(log x).

5. (p) Solve thc D.E. (x'?D'? - rD + 4)y = cos(log x).

dzv d\
(a ) Solve thc D.E. --; - 4 r 4, - e2' l sin 2x' rlx- dx

UNIT-III
6. (a) Solve the system of D.E : i) x 2y = 0 and Dry + 2x = 0

1
(b) Solve the D.E. ]"'-) =: -_. 

by variation of paramercr.
I rr
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,7 (p) Solve xry" + xy' + 10y = 0 by changing the independent variable from

xtoz:logx. 5

(q) Solve the following D.E. by removing the first derivarivc :

*1t*9-yt-z*9 +2y +x2y=0. 5dxdx'dx
UNIT_IV

8. (a) Solve

dx dy dz
5

9

(b)

(p)

(q)

x(y - z) y(z-x) z(x y)

Find the complete integral of z = p'x + q'y. 5

Find the general solution of PDE x'?p t y'?q = (x + y)2. 5

Solve the PDE p'+ q'= k'. 5

UNIT-V
Solve the D.E. (D? + 3DD' + 2D'2)z = x + y. 5

Solve by ChalDits method pxy + p,g + qy : yz, 5

The PDE z = px f qy is compatible with any equation f(x, y, z, p, q) = 0 qhere f is
homogeneous in x, y, z. Prove this. 5

Find a real function v of x and y, reducing to zcro wh€n y = 0 and satisfling

rJ-v d-v
^ )+ ^ )= -4n(x-+Y'). 5ox- oy-

10. (a)

(b)

I l. (p)

(q)
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