3 (Sem-3) MAT

2018

MATHEMATICS
( General )

( Calculus : Methods and Applications )

Full Marks : 80
Time : 3 hours

The figures in the margin indicate full marks
for the questions

Answer either in English or in Assamese

1. Answer the following questions : 1x10=10
waTs faa epaaRs e i

(a) What is the nth derivative of x™?
x™3 oy IS [

(b) Write down the Maclaurin’s expansion of
cos x.

cos ¥ (T {9 R=giecr o |

(c) “Every differentiable function of two
variables is continuous.” Is it true?

“wb1 voe R ecen SRR Fom iffoRn
1”7 A ?
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(2)

Define an asymptote for a curve.

<51 IFT BT Fige T |

Find the value of Elzcossxdx.

_‘Zﬂcosaxdx? T Refa 11

Find the integrating factor of xdy - ydx.
xdy — ycbA SF BRARFC! A 1 |

Define the order and degree of a
differential equation.

BT TP FHANFIN TN o e 5 |

Write down the reduction formula for
j'tan"x dx.

jtan"xdxaaqzmwmi

State the [Euler’s theorem on
homogeneous function for two variables.

w1 vore RFAB TP FoeE ST ST
ot
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(3)

() Give an example of a linear differential
equation of order 3.

3 T o1 (ARF SRk FANFIT Tarzaq faan o
2. Answer the following questions : 2x5=10
were fagl 2eARY T o
1

{a) Find the nth derivative of y = .
ax+b

Y= — T i s ey 9T
ax+b

(b) State the Cauchy’s mean value theorem.

ISR TN Soiemeht ot |

(c) Find all the asymptotes of the curve
4x - xy-3y =0, parallel to the axes. '

IF 4x - xy—3yY =0k SHI FWBIF IR
S T 41

(d) Find the degree and order of the
differential equation :

ST STRNFINOR o F FH 7 31
d2y= V1-x?
dx2 ,‘/2—y2
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(e) Solve :
Y ¥90 2
" (D* +2D?% +1)y=0

3. Answer any four questions of the following :

5x4=20
w1 R e iRt opg e 1
(a) State and prove Leibniz’s theorem.
ot Sotormctt frat s 21 30 |
ax3+yd
(b) fu=tan Y_ x#y, then show that
x=-y
Ju _Ju .
= +y— =sin22u
9x yay
3+ 3
WMu=tan1X tY xzy cBEEIA
x-y
ou _oJu _ .
x— +Yy— =sin2u
ox yay

(c) If p be the radius of curvature of the
curve y = f(x), then prove that

@]
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(5)

3 y = f(x) 39 5 TP p T, CST8 A
wa

@d IfI, = j: Mtan"xdx, then prove that

1
In +In_2 =m
and deduce the value of Iy.’

w1, =E/4tan"xdx, (S8 AT TN A

' 1
Iy +I,_2 =T_1'

F WA [T I3 T Sfenean |

(e) Find the length of the astroid
x2/3 4 y?/3 — g2/3

3G x2/3 +y?/3 = q2/33 tni Ay |
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4. Answer any four questions of the following :

(6)

Form the differential equation for the
curve y=ax+bx2, where a and b are

arbitrary constants.
I% y=ax+bx2? PR LI ARNFINH 4o

W,ﬂ’@aﬁl@bﬂﬁml

10x4=40

Wﬁmmﬁmm%@aw:

(a)

A9/71

(i) Show that the differential equation
(y* +4x3y+3x)dx+
(x4 +4xy3 +y+1)dy=0
is exact and hence solve it.
y* +4x3y+3x)dx+
(x* +4xy> +y+1)dy=0

sree e 3 1 CTER A
il

(i) Solve :
Y 91

dy 2
—Z +2y=x“logx
xl Yy g

( Continued )




(7)

Or / o<l

Solve :

Y 91 :
% ~2ycosx =-2sin2x
dx

(b) Solve any two of the following :
worq R G 0! ST 41
() (D?+4D+3)y=e">*
(i) (D% -1y=x?cosx

(ii) (D3 +D% +D+1))y=sin2x

(iv) x %x_g.}-y 3x

State and prove the Rolle’s theorem. By
using Rolle’s theorem, verify for the
function f(x)=x2 in the interval [-1, 1].

o SEmIcel B W AW w91 IR
Bopemcel IRTR IR [-1, 1] TS f(x) =
FoCoT 2O F |

(c
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(d) () Find the equations of tangent and

f
|
normal at any point (x,y) of the |
curve :
1
[

(x,y)ﬁ’@x —_1w=°msw
Wi%ﬁmﬂw’i‘aﬁW|

@) Yu=x?tan?¥_y2tan"1X .0
X Yy

then prove that
aQu' _ x2 _y2
oxdy x2 +y?

‘Qﬁ u=x2tan'l % -yztan_l g:.xy¢os

CBATMIIN A
a2u _ x2 _y2
0xdy x2 +y?

() () Examine the continuity of the
function f defined by

flx)=2Y* xz0

=0 , x=0
SFOR SRS R 1, 7'
fy=2"* xa0 - |
=0 ., x=0 ’

A9/T1 ( Continueq ).




(9)

(i) Prove that the radius of curvature at

the vertex of the parabola y? =4x

o R
18 2

y? = 4x AR NfRge Twe T L
& e 01

0O 0 Ify=log(x+w/1 +x2), then prove by
using Leibniz’s theorem that

L+ X?)Yps2 +@n+Y XYy 41 +n%Yy =0
i y=log(x+vV1+x?), (B e
ToremR KT IR 24 I @

(L+x2)Yps2 +@n+1)xy, . +nly, =0

() Evaluate :
= v
J: / 4sec3x dx

(g) () Prove that
[ feax=2f flxyax,
if f2a-x)=flx)
and
[ fax =0, if fRa-x)=-f(x)
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(@)

)

(@)

( 10 )

I

[ roax= 2[ fx) dx,
T fRa-x) = f(x)
o

js“ fix)ax =0, 3% fRa-x)=-f(x)

Find the asymptotes parallel
to coordinate axis of the curve
(x2 +y2)x—ay2 =0.

(x? +y?) x - ay? =0 ¢ THY SR
TR ™o Refy oy |

Find the area bounded by the

Parabola y2 =4qx and its latus
rectum.

Vs = dax *NIYR A R AmRe s
SR ey Fefy 3wy

Solve :

and£= .




(11)

Y 90 -
2
d°x 3 ox-0
a2z d
T’ i R, @A t=0 cofM x=0
dx
& _owy
dt
* Kk
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