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MATHEMATICS — HONOURS
Paper : CC-7 " COLLEGE
(ODE and Multivariate Calculus - I) MURAL\DHAR G“i =Y
Full Marks : 65

The figures in the margin indicate full marks.
Candzdates are required to give their answers in_their own words
et as far as pl acticable.

R denotes the set of real numbers and N denotes the set of natural numbers.

Group - A
(Marks : 20)

1. Answer the following multiple-choice questions with only one correct option. Choose the correct option
and justify. (1+1)x10

(a) The values of parameters a and b for which the differential equation

(ax2y+y3)dx+(éx3 +bxyz)dy=0
is exact are
i) a=3,5b=3 (i a=1,b=1
(i) a=1,b=3 (V) a=3,0b=1.
(b) The solution of ﬂ = g—_x) represents
dx y

() a family of circle centre at (1, 0)
(i) a family of circle centre at (0, 0)
(iii) a family of circle centre at (-1, 0)
(iv) a family of straight line with slope -1,

(c) Which of the following differential equations is linear?

o d ) 2

) di)+2xy =5¢" (ii) x2%+3xsiny=x3
(iii) i{X+3ycosr=e‘x2 (iv) i 2+5 =log, x
a0 dc) T BT
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(d) The Wronskian of the functions y; =sinx and y; = sinx —cos x is
0 (ii) 1
(iii). sinZx (iv) cosZx.
(¢) Determine the nature of the critical point (0, 0) of the following plane autonomous system :
) o x=2x-3y,y=x+4y.

(i) stable spiral (ii) unstable spiral
(iii) saddle point (iv) stable node.
(f) Which one of the following is correct for the linear differential equation : ) = :C‘(Jllm
2 L \dYy dy MURALIOR R ARY
(x —3.\:) —+(x+2)=—+y=07? LB
ax” dx

(i) x =0 is an ordinary point (i) x =3 is an ordinary point

(iii) x = 0 is a regular singular point (iv) x = 0 is an irregular singular point.
(2) Domain of definition of the function f(x, y)= S S— log, (JCZ +y2) is
\/36 —x? —y2
0] {(x, y)eR?:0<x? +3? £36} (i) {(x,y) eR?:0<x? +3? <36}

(ii0) {(x, M eR2:0<x? +y2 < 36} (iv) {(x, »eR%:0<x2 42 < 3‘6} .

(h) Evaluate: lim i

2
x—o xy© 4297
y—>2

(i) o @) 0
(i) 1 (iv) does not exist.

(i) The directional derivative of f(x, ) = ¢*— x?y at (1, 2) in the direction of 2§+ ] is

@) —j?(ze+9) (i) %(2649)
(iii) :/1.5-(e+9) (iv) %(23-13).

(i) For the function f(x, y) = 2x* - 3x2y + »2 has

(i) a maximum at (0, 0) (i) a minimum at (0, 0)

(iif) neither maxima nor minima at (0, 0) (iv) none of these.
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Answer any six questions.

2. Show that the following equation is not exact.
(xy2 —y2 —yS)Q+(l+y3)=0
dx
Find an integrating factor and hence solve the equation. MURALIDHAR GIRLS COLLEGE
B R LlBRARY
3. (aj‘*'s'eiizq-';ﬂ':‘é"#(ef-.—wex)_
Yurder: >

(b) Verify the existence and uniqueness of the solution of the differential equation :

J |
D_Y y0)=0.
dx x

4. Reduce the equation xp® —2yp+x+2 y=0 ( p= %] to Clairaut’s form by the substitution
X

x? =u, y —x = v and hence solve it. Also find the singular solution (if it exists).

5. Solve by using the method of variation of parameters, the equation
d* :
EF 2% _ o sinx

dic? dx

6. Solve the following equation by the method of undetermined coefficients :

2
DY o3 00% _10sing
dx? dx
7. Solve the equation d—y+ ylogy= %(logy)2
dx X

8. Find the general solution of the ordinary differential equation :

2
(1+2x)2§—21—6(1+2x)§¥+16y=8(1+2x)2
' X

9. Solve the following system by operator method :

£1£+4x+3y=1‘
dt

-

Q+2x+5y=et
dt
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10. Determine the nature and stability of the critical point (0, 0) of the following system :

dx
— =2x+4
g T
dy '
—=-2x+6
a0
Also draw rough sketch of the corresponding phase portraits. 3+2
: d2y dy 2 . . . . _
11. Solve the equation —+x—_+(x + 2)y =0 in series about the ordinary point x = 0. 5
AR YT v
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Answer any three questions.

12. (a) Using definition calculate /. (0, 0) and ]; (0, 0) from the function defined by
2

f(x,y)= )

7] for (x, y)# (0, 0)and £(0,0)=0.
x“+y

(b) Show that the set S={[l,l)eua2 —_ em} is iosed. 342

m n

13. Let f(x, y) be continuous at an interior point (a, b) of domain of definition of fand f(a, b) # 0. Show
that /' (x, y) maintains same sign in a neighbourhood of (a, b). What can be said about the sign of fin a
neighbourhood of (a, b) if f(a, b) = 0? 349

14. If z = z(u, v), where u = x?y and v = 3x + 2y show that

__: e py e
O =
2 2 2 2
@ 2 oy ya (3x +4xy) LW AL 243
Ox0oy ou? oudv ou  py?

15. Find the rate of change of ¢ = xyz in the direction normal to the surface x2y + 32x + yz2 = 3 at the
point (1, 1, 1). 5

16. Use Lagrange’s method of multipliers to find the maximum and minimum values of the function
f(x, y) = 7x2 + 8xy + y? subject to the condition x2 + y2 = 1. 5




