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Instructions : (1) This question paper contains 10 questions.
(2) Attempt any five questions.
(3) Figure to the right indicates marks of

corresponding question.
1 (@) Answer the following questions : 4

(1) Find the value of ¢, if f(x)=x*-2x x¢e[-1,3]
satisfy Roll's theorem.
(2) Write the formula of Cauchy's Mean Value theorem.

(3) Give the reason, the function f(x)=tanx, x e [O, %}

is not satisfy Roll's theorem.

(4) Write the expansion of e* in powers of x.

(b) Verify Roll's theorem and find the value of ¢ for the 2

function f(x)=x>—4x+3,xe[l,3].

(¢) Verify Lagrange's theorem and find the value of ¢ for 3
the function f(x)= X 4x,Vx e[0,1].
(d) Expand logx in ascending powers of (x—1). 5
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2 (@) Answer the following questions : 4
(1) State Lagrange's Mean Value theorem.

(2) What is the 31 term in the expansion of sin x in

powers of x?
(3) Whether Roll's theorem is applicable for the

function f(x)=ux,x €[, 2].

(4) Check the function f(x)=6(x-2)%,x<2 is
decreasing / increasing?

() Verify Cauchy's theorem and find the value of ¢ for 2

the functions f(x)=x>, g(x)=x% vV xe[1,2],

(¢) State and prove Cauchy's Mean Value theorem. 3
X
(d If f(x)=e" then prove that O<lloge _1<l,x>0. 5
x x
3 (@) Answer the following questions : 4

(1) lim [L— 1 ] is of the form

>N Jogx x-1

(2) The integrating factor of (1 +x? ) Z”x_y +2xy = 4x% is

(3) The order of differential equation

d’y |, ()’ %
PR R O

(4) Define homogeneous differential equation.
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(b)
©
(d)

4 (a)

(b)

©

(d)

5 (a)

Find lim 3> -4
x—)O X

State and prove Linear Differential equation.

: tanx—x
Evaluate : lm )
x—>0 tan x — xsecx
Answer the following questions :

) 1
(1) lim (smx)A is of the form

x—0 X

2
(2) Find limX_—3x+2
x—1 x2 -4

(3) The integrating factor of de__x +1 is
dy y+1

(4) Define Linear Differential Equation.

Evaluate : lim [l— L j

x—0 X ex—l

Solve : ﬂertanx:secx.
dx

2
Find : lim X =X
x>l x—1+logx
Answer the following questions :

(1) The general solution of y(p+1)=xp(p+1)-p

(2) Solve : pz—p—12:0.

2 .
18

(3) What is necessary condition for the equation

Mdx + Ndy=0 to be exact?

(4) The general form of Lagrange's differential equation

18
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(b) Find the integrating factor of xzflx—y:3x2—2xy+l. 2
d

(¢c) Solve : —y—ﬂzi—l. 3
dc dy y x

(d) State Bernoulli's equation and derive the method of 5

solution.

6 (a) Answer the following questions : 4

(1) Whether the differential equation
(3x2 — 6xy + 2y2) dx — (3x2 —4xy+6y2) dy=0 1s

exact or not? Verify.

(2) Solve : p2—8p+15:0, where pZ%.

(3) Integrating factor of Bernoulli's equation
dy 3.6 -
X—+y=Xx 1S
/ Y Y

(4) Solution of y=px-— p2 +log p, where p :%.

() Solve : %:xy+x3y3. 9
© Solve : (¥ =21y y?)dx—(x+y) dy=0. 3
(d Solve : p?—(x+3y)p+2y(x+y)=0. 5
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7 (a)

(b)

©
(d)

(b)

©

(d)

Answer the following questions : 4

(1) Define Linear Differential Equation of nth order.
2) If f(D)y=0 has complex roots a+i then C.F.

(3) Evaluate : L 5x2
D-2

() Find the CF. of (D?-16)" y=sinx.

Solve : (D3—9D2 +27D—27)y=o , 2
Solve : (D2+2D+l)y:2x+x2, 3
Prove in usual notation 5

1
f(D)

_
f(D+a)

e™ F(x)=e™ F(x).

Answer the following questions : 4

sin3x =

(1)

D2+9

(2) If the roots of f(D)y=0 are 1,1,2,2 then

y=
® (-D)? =

4) #Dz)sinax = where f[-a?)=0.

Solve : (D?-3D+2) y=e™". 2
Solve : (D% +1)y=3+¢7 + 57", 3
Solve : (D?-2D+4) y=e"cosx. 5
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9 (@) Answer the following questions : 4
(1) If my,m,,m;,m, are real roots of f(D)y=0 where

sin2x =

2
® D? 47

@) If (x’p?+xD-9)y=0 then CF. =

@ (-7 =
d*y _ 6y
(b) Solve : —5 == 2
dx X
© Solve : (¥*D?—xD+1) y=logx. 3
@ Solve : (x?D* —xD+2)y=xlogx. 5
10 (a) Answer the following questions : 4

(1) Integrating factor of %4— Py=0y".

2) Find C.F. of (x2D2+xD—l)y=O.

1
D+1

2x =

®3)

4) PI of (x2D2 +5xD + 4) y=x*
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D? -9
© Solve : (x2D2 —xD+ 2) y=xlogx. 3
(d) Solve : (x3D2 + xzD) y= O xt 4 ox, 5
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