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ENGLISH VERSION

Instructions : (1) Attempt all questions.

1 (@)

(b)

(©)

(b)

(©)

2 (a

(a)

NA-502]

(2) Each question carries equal marks.

If y=sin(ax+b), a,b are constants aZ0 then prove that

h=a S|r(ax+b+ ) nON .

d
If x+y=1, then prove that — (x”y”):m
{yn ~(ne)” y" x4 (n6y)? YAt ()" x”}.

f y=tan *x then find the value of Yn(0).
OR

if y=e"sinbx+c),a,b0OR az0 then prove that.

Yo = re™ sin(bx+c+ng) where r = VaZ +b? , Q= tan 12

Obtain n® derivative of  x%e>X cosx .

1
If y=1—2 then prove that F,,, =F,+F,;; where
- X=X

_ ¥n(0)

LN

When is a series » @ of real terms said to be
convergent ? If a series Zan is convergent then prove

that nl'inw a, =0, Is the converse of this theorem true ?

Give one example.
OR

State and prove the comparison test for the convergence

of the positive term infinite series zan and th.
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(b) Discuss the convergence of any two :

(1) 1+ 544X 2X o
2 10 n°+1
1+1+1+ +l+
(2) F E 5 ........ m ........

@ Y (\/n4+1—\/n4—1)
n=1
(c) Find the radius of convergence of the power series

n3n

(o]
> nX
n=0

4

3 (a) State and prove Rolle's theorem.
(b) Attempt any two :

(1) Taking f(x)=logx, g(x)=tan *x, xO[12]. Show

3
cot13 lies between > and 3

(2) If 0<a<b then show that

that the value of

(3) Expand log (1+ ex) in power of x up to first four terms.

(c) Prove that :

. 23 25
SINXCOSX =X ==X+ —X .
3 15
OR

. Tt
(c) Explain sinx—cosx in power of X_Z'
4  Attempt any three :

(a) State and prove L' Hospital's rule.

, 1 X +
. im | ——-—*_| xOR"-{1
(b) Obtain the value of M (Iogx x—l) W
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tanx
(c) Obtain the values of lim (—) , X>0
Xx-0, \ X

(d) Find the points of inflexion of the curve Y(3+X2): x>

(e) Sketch the group of the curve y2 =x2 with properties.
5 (a) K In:Jsinnxdx, then prove that

. n-1
sin® "x[¢osx  n-1 . .
Ih= + lh,-> and hence find IS|n5xdx
n n

(b) Attempt any two :

%

(1) Evaluate JCOSXdX as a limit of sum.
0

(2) Obtain the curved surface area of the sphere
having radius a.

(3) Find the volume of the solid generated by the

revolution of the ellipse 16x° +9y2 =144 about its
major axis.

(4) Evaluate the limit using definite integral :

o [[1 2] (w2)... [1_]]

6 (a) Explain the method of solving a differential equation

d
y=xf(p)+9(p) where |O=O|—y .
X
(b) Solve the given differential equations :

(1) (x2 —2xy - y2) dx—(x+y)? dy=0

2 3
(2) yp” =xp +ag
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(c) Solve the given differential equation

dy v 1
— 4+ =
OR
6 (a) Explain the method of solving a differential equation
j—y+ Py=Qyn where P and Q are functions of x.
X

(b) Solve : (any two)

d 3
1) ${+yx=yx (2)  p?-(x+3y) p+2y(x+y)=0
(3) y=2px+pJx 4) p?-6p+8=0

7 (@) K f(D)=(D-a) g(D) and if 9(a)#0 then prove that

1 X .
b Prove : COsxaX= — Sinax
(b) Ve 2, .2 2a

(b) Solve : (any three)

D2 +1) y= e3X +c0os3x

(
(2) (¥*D*-3xD+3)y=x"sin(logx)
3) (D2—1)y=x3
(4) (D°+3D%+3D+1)y=€"
(5) (D*-1)y=e*mosx
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