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MATHEMATICS — HONOURS
& Paper : CC-7

~ (ODE & Multivariate Calculus - I)
Full Marks : 65

e reqmred to give their answers in their own words
as far as practicable.

Group — A
(Marks : 20)

iple choice questions with only one correct option. Choose the correct option
: (1+1)x10

: :rz (i) (x2 —yz)%+2xy=0

@) (x2+y2)%+2xy=0.

(i) sinxdy+ ycosxdx=0
(i) yd—xdy=0.
dy

ARl R :
on 0 thexéﬂ'erenﬁal equation sin px cos y = cos px sin y + p, where p=E is

B (ii) y=cx—sin'lc

(iv) y=ccosx.
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(2)
ing statements is false?

! 2
are linearly independent solutions of -Zx-—g-#- y=0on ~w<x<w

Reg B ins 2
lin_early independent solutions of % - 2% +y=00n ~w<x<w

2onis
early independent solutions of % -y=0on-w<x<w

e 2
 linearly independent solutions of -i:;zz+y=0 on —w < x < w,

(i) -1 is an irregular singular point

(iv) no irregular singular point

(ii) D={(x,y)e]R2:3x+4y<0}

} (iv) D={(x,y)eIR2:x2+y2<l}.

(iii) is — 1 (iv) does not exist.



5.

(3) ( X(3rd Sm.)-Mathematies-HICC-7ICBCS

: 1
(i) For the function f(x,y)= x2 -y3 = x2y+y, the point [O, 7_5)

(i) is not a critical point (i) is a saddle point

(iii) is a point of local minimum (iv) is a point of local maximum.

(i) The unit normal to the surface x2 +y2 =z at the point (1, 2, 5) is

() 2i+4j-k (i) —2f-4j+k
m e = .
Rl oT S T I T
Group - B
(Marks : 30)

Answer any six questions.

(a) State the existence and uniqueness theorem for the initial value problem

d
a,—i=f(x,y)= ¥(x0)=xo

(b) Solve : % =y (e" —e ) 243

(a) Solve : (x?- +y2)dx+(x2 —xy)aji =0

(b) Solve : (2xy+ e* ) ydi—e*dy=0 342

Find the value of constant A such that (2xey +3y? )Z:—y +(3x2 +1e¥ ) =0 is exact. Further, for this value

X

of A, solve the equation. 243

Reduce the equation yz( y=xp)= x4p2 to Clairaut’s form by the substitution x = l y =l and hence

u v
solve it. Also find the singular solution (if it exists). 2+2+1
Find the general solution of the following Euler-Cauchy equidimensional equation : 5
2
2d7y _ dy
X —2-—x2;+2y=xlogex
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(4)

2
1 tion of parameters, the equation %x-zz +4y=4tan2x

_%+4x+3y=t

%+2x+5y=e' 5

r of the critical point (0, 0) of the following system :

A
= =2x+5
dr 4

=x-2
dr Y

cpn'espondmg phase portraits. 342

SEY i (57)20,0)
ey
L0, % if (x, ) =(0,0)
3+2



TR (5) (X(Grd Sm.)-Mathemarics-H/cC-71CRes )
R}-—i Rbo defined by

G —Lx4 AR 0.0

; 0, if (x,»)=(0,0)
uous at (0, 0) and £, (0, 0) exists. 3+2

oy Loy 1w 1 5
xa‘ Y& zoz v

~ at the point (1, 1, - 1) in the direction of the tangent to the
statt= 0. . 5




