Saatiiimies Ppn)- 2016 - 011/012

A0

MATHEMATICS PAPER - I : MTH-242
A) Topics in Differential Equations (24116) /
B) Differential Equations and Numerical Methods (24117)
P.Pages: 4

A) Topics in Differential Equations (24116)
Time : Two Hours Max. Marks : 40

e —

Instructions to Candidates :
1. Do not write anything on question paper except Seat No,
2. Graph or diagram should be drawn with the black ink pen baing used for
wriling paper or black HE pencil.
Students should note, no supplement will be provided
All guestions are compulsory,
Figures to right indicate full marks.

ety

1 b Attempt any eight of the following. B
a) Find the Wronskian of sin x and cos x.

by If S is defined by the rectangie [ x| = a, |y | =b then the function
f{x, ¥} = xsiny +ycosx satisfy the Lipschitz condition. Here Lipschitz
constantis ..........
i} a iy -b i) a+ W) b

c) Solve dx=dy=cosecx dz

d) Solve dx=dy=dz

g) Write the condition for the pfaffian differential equation
Pdx + Qdy + Rdz = 0 is to be integrable.

fi  Define pfaffian differential equation in n variables.
g} Define Beta function.
h)  Find value of v(B).

Fl

iy The value of integral :[:-:E'U—x]ﬁ dx is ...
] .
0 4, 8) iy P(3,5) i} P(3,6) i) [l4, 5}

ji  If two non zero functions Fy{x) and Fo(x) are linearly dependent then
write Wronskian of Fy(x) and Fa{x).
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2. a) Attempt any two of the following. B

i) By an example show that a continuous function may not satisfies
Lipschitz condition.

i) Using method of variation of parameters solve y"+y=5ECX.

iil  Show that sin x and sin x — cos x are linearly indepandent solutions of
the differential equation y"+y =0.

B} Find Wronskian of e*cos2x and e sin2x. Z
3. Attemnpt any tweo of the following. 8
i} Solve chi ) ez
£y Zx 1'5'.-’
i) Solve Ll i
1 3 Br+tan{y—3x})
.
i) Solve 2 = LG e
y+Z Z+X %4y
4. a) Attempt any two of the following. B
i Solve 2yz dx +zx dy - xy(1+2zidz=0
iy Solve zy dx—zx dy - l,fzdz =0
i Solve wy+z)de+x(x—zidy + x(x+yz=0
k) Show that the eguation £
(X% = yz)dx k(Y — zx)dy :—li;!.'2 -~ xy)dz =0 is exact
5. E:'I = w3 4
i} Evaluate ju-m:
I:I =
o 4
i) Evaluate j'ﬂ-'xﬁ—:-:]dx
0
OR
w2 4
i) Show that i{m, n)=2 j[s.ineﬁm-“' (cos 82" d
0
.

iy Ewvaluate jx3 log x dx
H
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B) Differential Equations and Numerical Methods (24117)

Time : Two Hours Max. Marks : 40

Instructions to Candidates

i

Do not write anything on guestion paper except Seat No.

2. Graph or diagram should be drawn with the black ink pen being used for
writing paper or black HB pencil,
5. Students should note, no supplement will be provided,
4. All questions are compulsory.
5. Figures to right indicate full marks.
) 1 Attemnpt any eight of the following. 8
a) Define Wronskian of yq(x), yolx) and ya(x).
b} Which of the following is solution of differential equation " + Gy =0.
iy e i) e i) sin 3x i) X
(o) Solve E = di &= E’é
X Xz
05 i A blank S Sy OE SO PRy o
P Q@ R ———===—
g) State necessary and sufficient condition for integrability of the pfaffian
differential equation Pdx + Qdy + Rdz =0,
fi  Show that the equation (yz + 2x)dx + (2x-2Z)ay + (wy —2yidz=0 is exact.
gl Choose the corect option
Two solutions y4(x) and ya(x) of the equaticn
agixpy +aqiy +agzlxy =0 ap(x) =0 ¥ x € {a b) are linearly
dependent iff their Wronskian is identically.
i iy O i) -1 ) 2
hy Choose the correct option
Fourth order Runge Kutta formula is —
. .. 1
i ¥aet=Yn 1'%{]{1 + 2k + Ty +kg) N Yo =Yg +Eﬁ"‘1‘“2}’-2 +2kg +kq)
1 : 1
i) yney =¥+ 2 lke+ 2K +26 +kg) W) ¥Yapr=Yao TE'UH +ky +ky +ky)
. d
i) Wirite the modified Euler's formula to solve d—i =f(x, ¥) y(Xp)=VYo
i) Fillin the blanks

Adams Bashforth predictor formulais yy=——=———=- I
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2. a) Atftempt any two of the following. 6
i} By anexample, show that a continuous function may not satisfy the
Lipschitz condition on a rectangle.
i) Showthat ys=e*sinx and y» =e* cosx are linearly indepandent

solutions of differential equation y" -2y + 2y =0.

X
i} Seolve by the method of variation of para meters y" - 3y'+ 2y =

1+e*

bl Find the Wronskian of 1+x, %% and 142x.

3. Allernpt any two of the following. 8
xdx d1.r dz
3.-'2: z yz
Bl iSaige eI S
1 3  bz+tan(y-3x)
dx

¢} Solve by using method of Multipliers == Enesli =
¥Y+<Z Z4+X

4. a) Afttempt any two of the following. B

i) Explain the method of solving the homogeneous differential equation
Pdx + Qdy + Rdz = 0 when Px + Qy + Rz # 0.

i} Solve zydx = zxely + y2dz .

a) Solve ==

Qe
-y

iii) Solve xz%dx—zdy +ydz = 0 by using auxiliary equation.

b} Which of the foliowing equations is homogeneous — : 2
) (2xz—yz)dx + (2yz — xz)dy — (% -y + ¥ )dz =0
iy wlx- yz}dx-ry[y—zgjdy+z{z—x2]dx=ﬂ

F9

solve the differential equation d-"r 2x—y with xg =1 yp =3 by using Picard
%

Method of successive approximations. Find up to third approximation.

Given S_Y =% +y, yi0) =1 find y for x = 0.05 correct to 4 decimal places by
5 .

Madified Euler's method Take h = 0.05.
OR

a) Using Fourth order Runge Kutta method find y(0.1) given that 4
dy
dx
b) Using Adams — Bashfarth predictor — corrector method find y(0.4) given that 4

:_Lx?_y v(0.1) = 0,805125 y(0.2) = 0.8212352 ¥(0.3) = 0.7491508..
X

=xy+y2, y(0)=1

dririt e i de dedei
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