3 (Sem-3) MAT
2016

MATHEMATICS
( General )

Full Marks : 80
Time : 3 hours
The figures in the margin indicate full marks
Jor the questions -

Answer either in English or in Assamese

1. Answer the following questions : V 1x10=10
o7 a1 2R g

(@) Write' down the nth derivative of y =log x.
y=log x3 n'ox e fo |

(b) Is it false that the sum of two continuous
functions is continuous?

o1 SRP TR QR SRbR—ay SR
fig @2 ‘

(c) State Cauchy’s mean value theorem.

GBI TR Bojeirme! forar |

(d) Show that every constant function is
continuous.

O 3 ¥ Fom 1 SRfew |
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(2)

(e) Is a continuous function at a point

necessarily a derivable function at
that point?

e R st @1 womich oy Reqdre
SRIFANN LA ?

() Define curvature of a curve at a point
on it.

| IF B QI R IGBR IO diee B |
' . . dy 1
(9) Find o where y=eVcotx
1
%W@T’I’Gy=edc0tx.

(h) Find the derivative of x® w.r.t. x2.
x? SCATH X8 T S Bfeiea |

() Using Maclaurin’s series, write down the
expansion of sin x in an infinite series.

CRART N T IR sinxT Ny @A
Refecst o

() 1Is the integrating factor of a differential
equation Mdx + Ndy =0 unique?

Mdx+ Ndy=0 wReel Q0" SReet
BRAMFCT SRR 2

A7/270 ( Continued )

e e




(3)

2. Answer the following questions : 2x5=10
T 2R Te 9 "

(@) Find the nth derivative of y=i.
1+x

y=—l-a n o S{FE SISl |
1+x

(b) State Rolle’s theorem.
(IR TopemchT oI |

(c) Examine the continuity of the function f

defined by
1

 flg=2x, x#0
=0 , x=0

FFaToR SRieEer RR 41, TS

1
flg=2x, x#0
=0 , x=0

(d) State the geometrical _interpretation of
Lagrange’s mean value theorem.

AR NI oM SRS I o o

(e) State Euler’s theorem on homogeneous
" functions. :

TG o SICFERA Tt o |
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3. Answer any five questions : 5x5=25
R ¢ <livht ep Tew 4 -

(@) 1f @) y=sin~! x, prove that (e T —
@ Q-x*y, -xy =0;
(@) Q~x)yp,2-Rn+1)xy, - x2y, =0.

(b) If @) a<b, prove that (g <91

b—a2 <tan"lb—tanlq< 222
1+b 1+a?
Hence prove that (& *R1 &= 341 @)
3 -14 _=n 1

T+2 <tan —< = 4=
4 25 3 4 6

(c) Using Euler’s theorem, show that if
2 2)
'z=log(x +y 0z , 0z

, then x —+y—=1.
x+y ) dx yay

ARSI RIS AWM ¥ @, ]

2, 2).
z=log(x tY [, (5% x93+yg—:l-=1.

xX+y J ox

(d) Tangents are drawn from origin to the
curve y =sin x. Prove that their points of

contact lie on xzy2 = x2 -y

y=sinx IFA FTRE [ = Gw
ORI M MA@ = Repz
x2y? =x? -y’
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(5)

e/ Find the area of the’ asteroid

X213 yz/a a2/3.
x2/3 4213 = g?/3 argaEeR R
1

() Prove that el P is an integrating factor
of the equation a;+Py Q and solve

dy
iy=tanx
cos? x— Y
Pdx
ﬁﬂl‘lW@%+Py=QﬂW‘ﬁeI 1

SR ST |
SR I :

dy —_—

(g) Solve :
Y 97 :
) (D% -4)y=e*-sin2x
(@) D3 +8y=x*+2x+1
‘4. Answer any four questions : 5x4=20

R @ 5o ey w4 :
(@) 1f (@) 'I =In/2 sin™ x, prove that (9
|y, = n—lI _,. Hence evaluate culal
n

* Sfonaar) f;/ sin® xdx.
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(6)

(b} Find 3the asymptotes of the curve
(x® +a%)y = bx3 (i) parallel to x-axis and
(i) parallel to y-axis. :
(% +ad)y =bx® TR () x-oF RIS
SIF (i) y-STF] STRIAENT Tee=opi Bfored |

(c) Find the radius of curvature for the
curve y = 4sin x ~sin2x at the point x = —

Y=4sinx-sin2x I43 x=— ﬁT Il

IR Bfrea |
(d) Evaluate any two :
R ot o T Sfraa

(i) Lt (cotx)——
log x
(i) Lt (l-sinxtanx
x—)g

a1 (1--1)

x=20\x smnx

(e) Evaluate any two :
R o o T Tfrea :

{l) J' cos X

3cosx+4sinx

. dx
M I @x+1)V4x+3
(iii) j Jtan x dx
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(7)

() Evaluate any two :
R @m@ﬁm%ﬁw:

() J’ﬂ xsin x

1+cos? x
(i) jn/ logcosxdx

(i) Il log(1+x)dx

0 1+x

5. Answer any three questions : " 5x3=15

& e fofbt epe Teg 390 :

(a) Form the differential equation whxch
represents the family of functions
xcosa +ysina =a, where & is arbitrary.

xcosa +ysina =a FANFC fotd T T
iR wRFE SRR oo 9, T o (TR |

(b) Solve (YA F9)

d%x 3%, ox=0
a2 | dt

Given that (a1 ®IC®), when C(chle%m) t=0,
 then (cofom) x =0 and (F) =

(c) Solve :
ANYEH 91 ¢
d?y _,dy
-2=% e3
dx2 dx y=
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(8

(d) Solve :
Y F91 ¢
(U] % tytanx =secx

. d 24
) <=2
dx X -i-y2

(e) Find the Cartesian equation of a curve
for which the tangent is of constant

length.
R &1 =rfe W & o’ wOR 0y
A3 Tferean |

* % K
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