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UG Even Semester (CBCS) Exam., May—2017 (c) Prove that (if 0 <a<b<])

b-a <tan'b-tanta< b-a

1+b? 1+a?
MATHEMATICS

Hence show that
( Pass )
T3 ctan 1t L 5
25
( 4th Semester )
OR
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x_i, then show that

( Differential Calculus, Integral Calculus 2. (a) If y=xlog

and Differential Equation )

X+

L)) 2oy | X xtn
Full Marks : 70 Yo =0T ) Lx—l)” (x+1)" 3
Pass Marks : 28
n
Time : 3 hours (b) IfV, = d - (x" log x), then show that
The figures in the margin indicate full marks B |
for the questions Vn =nVp-g +(n =1t
Hence show that
1. (@) If ax? +2hxy+by? =1, then prove that
(@ Y+ oy prov Vn:n!{logx+1+;+;+m+l} 6
d’y  h?-ab "
2 3 3
dx (hx +by) (c) State and prove Lagrange’s mean value
. theorem. Give geometrical interpretation
(b) If y=e*®" * then prove that of Lagrange’s mean value theorem. 5
2 2, .2 _
I=x)Ypso - Cn+l)xy, 1 —(n” +a%)y, =0 3. (@) Using Maclaurine’s series, expand tan x
.. 5
Hence find the value of y,,, when x=0. 6 up to the term containing x”. S
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(3)

(b) Evaluate : 3
Lt XCOSQJC —sin x
x=0  x“sinx

(c) Find the equation of the tangent
at any point (x,y;) to the curve
x2/3 +yQ/3 =a?/3. Show that the portion

of the tangent intercepted between the
axes is of constant length. 6]

OR

4. () Expand logx in powers of (x—-1) and
hence evaluate log(l-1) correct up to
4 decimal places. S

(b) For the curve x=alcost+logtant/2],
y =asint, find the subtangent. 3

(c) Ifv= (x2 +y2 +22)_1/2, then prove that

920 82v+82v:O
ox?  oy? 09z2 6

5. (a) Find reduction formulae for fsin” xdx

and 'fcos” xdx. Hence show that

2 2
J.n/ sin™ xdx = .fn/ cos™ xdx =
o o

n-1)(n-3)(n-5)--- y (
nn-2)n-4)---

g, only if nis even)

7
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(4)

(b) Evaluate

Hence find the value of
1 n . -1 7
.[o x"sin” " xdx
OR
6. (a) Find reduction formulae for
Isinm x cos™ xdx

Hence show that

m-1)m-3)--- (n-)(n-3)--- o
m+n(m+n-2)m+n-4) -

/2 .
J:)n sin™ xcos™ xdx =

(g, only if both mandnare evenj

7
(b) Find reduction formulae for
Ieax sin™ xdx
Hence evaluate
Iex sin® xdx 7
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(5)

7. (a) Solve
dy _y+x-2
dx y-x-4

reducing it to homogeneous form.
(b) Solve :

{y(l +1) +cosy}dx+{x+logx—xsiny} dy=0
x

(c) Solve :
(x? —y?)dx = xydy

OR

8. (a) What is an exact differential equation?
Prove that the necessary and sufficient
condition for the differential equation to
be exact is

oM _an
dy odx
(b) Solve :

dy 3x 2
x+1 —y=e " (x+1
e+ -y (c+1)

(c) Solve :

@ =g+sing

dx x X
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9. (a) Obtain differential equation of all circles
of radius a and centre at (h, k).

(b) Solve y”+4y’ +4y =3sin x +4cosx,
y(0)=1 and y’(0) =0.

(c) If y; and y, are two solutions of the
equation
n n-1 n-2
d’y d y+a2d y+---+any=0
dxn dxn—l dxn—Z

then show that cjy; +cyy,(=u) is also a
solution.

OR

10. (a) Solve :
d—2y+@+y=(l—ex)2
dx? dx
(b) Solve :
Yy’ -4y’ +4y = 8x%e?*sin2x
(c) Prove that

1
D-a

X = eaxJ.Xe_a‘xdx

J7—50/1966  2017/EVEN/07/20/BSMP-402/585



