- P | Py e
Sy =
Carmst __ WU LQTAS

Nuvem, Salcete Goa.
CARMEL COLLEGE OF ARTS, SCIENCE AND COMMERCE FOR WOMEN
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B. Sc. SEMESTER : I SUBJECT : Mathematics
PAPER NAME AND CODE: Differential Equations and Discrete Mathematics (DSC 10)

TOTAL MARKS: 80 Date: 23 |, o [o019 DURATION: 2 Hours
Instructions: e

1. All Questions are Compulsory, however internal choice is available.
2. Figures to the right indicate full marks allotted to questions/sub questions.
3. Use of Non-programmable calculator is allowed.

Q1. Answer any four of the following: (4x4=16)
a) Find the order and degree of the differential equation. Also state whether it is linear or non linear
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b) Solve (2+e?)dx—(2y—xe®)dy =0.

¢) State the existence and uniqueness theorem for the solution of initial value problem
Y=y, y(x,) = ¥, - Also show that f(x,y) = sin x cos y + xy? satisfies the Lipchitz condition on
region D:|x| <10 ]| < 5}.

d) Find the general solution of (16D?— 11D —5 )y=0.

e) Find the particular solution of (D +8)y=x*+2x +1.
f) Prove that e™ f(D)y = f(D — ay(e™yj.

Q2. Answer any four of the following: (4x4=16)
a) Show that {y =c;sinx + ¢z cos x; c1, ¢z €R } is the general solution of the differential equation
V'+y=0.

b) Show that the substitution of x = e? transforms the equation x”y"+ pxy'+qy=0; p, g€ERintoa
homogeneous second order differential equation with constant coefficient.

¢) Reduce x"+2x'-8x=e'; x(0)=1, x'(0)=0,y(0)=1 to a first order system of linear differential
equation.

d) Define the terms (i) Complete graph (i) tree.
A complete graph is a tree. Prove or disprove.

e) Prove that the number of vertices in a binary tree is always odd.

f) Represent the prefix expression with a binary tree.
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Q3A. Answer any one of the following: (6)
£ a) Solve (D% +2)y =e* cos 2x using D operator method.
& b) Show that all the curves for which the squares of the normal is equal to the radius vector are either
circles or rectangular hyperbola.
Q3B. Answer the following: 6)
1 1 1
Prove that V) =[x -——f '(D):l———V
fD) F (D) f(D)
Q4A. Answer any one of the following: 6)
a) Solve the system of equations.
dx dy
—=3x—-4y ; —=x-y.
I el i
b) Solve the following system of differential equations using matrix method.
G Cx(t)] [0 1
X'O)=A@®) X @)+ f(t) where X't)= [x’( )]; X(t)= [x( )J; A(t):[ }
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Q4 B. Answer the following: 6)
E s O+ b0y
of the homogeneous system

d
d—f=a2 ()X +b, (B)y

= t £l
If two solutions { e and {x X, ()
y=%® Y=Y,

=%, (6) + 0%, (t
have wronskian W(t) that does not vanish on [a, b] then { -, e is a solution of the
Y=y (M) +e,y,(t)

given system on [a, b] for any constants ¢; and C2.

Q5A. Answer any one of the following: ©)
a) Find the general solution of V'+2y +5y=e"sec (2x).

b) Find the general solution of Y'+4y=3cosx using method of undetermined coefficients.
QS5 B. Answer the following:

If yiis non-trivial solution of Y'+P(x)y’ + Q(x)y=0 then prove that Vy; is the other solutio
the differential equation where J = I—lz—eI ek
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Q6A. Answer any one of the following: (6)
a) Using kruskals algorithm find a spanning tree with minimum weight.

Q6 B. Answer the following: (6)
Determine whether the graphs are isomorphic or not . Explain.
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