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Instructions : (1) There are total five questions in this question paper.

(2) Fifth question is objective.
(3) All questions carry equal marks.

I. (A) Ify=e*sin(bx +c); a#0,b=#0,c are constant real numbers, then prove that

y, = " ¥ sin(bx + ¢ + nd), where a =r cos ¢, b =r sin ¢. 5
(B) Ify= (x++x%+1)™; then prove that 5
(1 +x%)y, ., +2m+ Dxy, , ,—m?y =0.
OR
I.  (A) Using Maclaurin’s theorem, obtain an expansion of log(1 + x) in the powers ofx. 5

1 : .
(B) Obtain the power series of —= in terms of (x — 1); 0 < x < 2. Using this, derive

Vx

power series of V2 upto five terms. 5
2. (A) Write the Bernoulli’s differential equation and explain the method to solve it. 5
(B) Solve the equation : (1 + x2) % +y=tan ! x. 5
OR
2. (A) Write the Lagrange’s differential equation and explain the method of its solution. 5
(B) Solve the equation : y = 2p + 3p?, where p = % . 5
3. (A) State and prove Cauchy’s mean value theorem. 5
(B) For x>0, prove that 7 < tan! x <x. 5
I+x
OR
3. (A) State L’Hospital’s first rule and evaluate. 5
lim 1 X +
—————|;xeR" = {1
x_”{logx l—x} t}

(B) If 3a — 4b + 6¢c — 12d = 0, then show that one root of cubic equation
ax3 + bx? + cx + d = 0 lies between —1 and 0. 5

FE-125 3 P.T.O.



4.  (A) If the function ¢(x) is continuous at point ‘a’ and (x,) li_r)n(a b) fix,y) =1 € R,
lim

then prove that e

f(x, ¢(x)) exists and is equal to /. where ¢(a) = b.

(B) Using definition evaluate : (x,) li_r)n(L 2) (xy).

OR
4.  (A) Define : Continuity of a function. Discuss the continuity of function
3 3
il | , x? +y2 =0

flx, y) =14 x2 + y2 at point (0, 0).
0 , X2+ y2 =0
(B) If ¢ is a scalar function and f'is a vector function, then

div. (¢, f) = ¢ div. £+ - (grad ¢).

5. Give answer in short : (Any Ten)

1
1) Ify=———— thenfindy..
) Y sec(2x+1) 7n

(2) Write the expansion for cos x; x € R in terms of x.

(3) State Leibnitz’s theorem.
(4) Write the order and degree of the differential equation :

2
[dyjz 3 dzy
A R
dx dx?

(5) Write a general solution of a differential equation cos™! (y — xp) = p + p.

(6) Write the necessary and sufficient condition for the differential equation
M(x, y)dx + N(x, y)dy = 0 is to be exact.

(7) Can we apply Rolle’s mean value theorem for function f(x) =|x—2|,x € [1, 3] ?

(8) Show that the function f(x) = x> + 5 is strictly increasing for x € R.

. . lim sinx
(9) Evaluate limit : L —.
2 X
(10) If f(x, y) = x2 + y2, then find o and ﬁ.
ox oy

(11) Define : curl of f.
(12) Define limit point of'a set S < R™
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