3 (Sem-3) MAT

2013

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 : 1x10=10
oo Tl epeare Tew 4
(a) Write true or false :
T SReT o

A function continuous in [a, bl may not be
bounded thereat.

o, b] weweTe wRies T 9B OR s
T 728 A | |

(b)) Write down the nth derivative of
cos (ax +b).
cos (ax +b) I now Ser® Bl |

| f;_'14;A_~—-4000/ 11 ( Tum Over )




(2)

(c) Define the angle between two curves.

781 949 IS (I FARee] il |

(d) State Lagrange’s mean value theorem.
NG T SAATCO! ol |

(e) Evaluate :
T Fefy < '

() Does the function
flx)=2x3 —-21x2 +36x -20

have an extreme value at x =1? ‘
Flo)=2x3 —-21x? +36x - 20 FFHR x =1
RS ba 7 <ified ~Meaeet 2
[9) Define curvature of a curve at any point. |
B TG R cpic RS IO KGN e | |
(h) What js the radius of curvature of a circle

of radius g

AT & «brq Il TP (5 2
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{
(3) ‘,

() A closed curve cannot have an
asymptote. Why?

BT 3T ITI NS (I Ry A 0

() Find the radius of curvature at any point
(S W) on the curve s=clog sec .

s=clogsec y IFT (s y) R[e wwrer <ppg
Sferea |

2. Answer the following questions :
wors fran epaee e 74

(a) Using Leibnitz’s rule, find the nth
derivative of y =x°sin x.

2

Frfee SR e y=x®sin x ¥ poy
IS Sferet |

(b) Find the value of c in Rolle’s theorem, if
f(x)=sin x and O <c<m. ’ 2
QAR T ¢ W Threq, e
f)=sin xAF 0O <c<n TH I

(c) Find the radius of curvature of the curve
y=e* at the point, where it Crosses
y-axis. 2
y:exmﬁzﬁﬁ"f@y-mmm,mi /
e TaFol TS Srea | '
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(4)

(d) Find the asymptotes of the curve
x2y? - x2y -xy? + x +y +1 =0, which are
(i) parallel to x-axis and (ii) parallel to
y-axis. 2+2
y —:x y—xy +x+y+1=0 &Y.
L Tt (R AaRRd R wE, RER
(i) x-Sr%Fg SARBIE AF (i) y-SrHI I |

3. Answer the following questions :
=TS fan epyeared Sed 4

(@) If x+my=1 is a tangent to the curve
(@)™ +(by)"* =1, then show that

gt
a b

W I+ my =1 @©E (@) + (by)" =1 IFT
TR =opefes =, (BB (TS A

n n_
a b
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(-5+);

(b) If @) 0 <a<b, prove that ENTTN @) - »

b-a b-a

<tan"!b-tan"la< 5

1+ b2 . l+a?

Or / &«1
Find the Point on the parabola 2y = x2,
which is the nearest to the point (0, 3).

2Y=x* Sfigey eE [ WF (0, 3) R
mﬁ’iiﬁwl

() Find the area of the region enclosed by
the curve r=q (1 +cos 6). S

Or / @R{T1

Find the length of the curve
x2/3 4 y2/3 =g2/3

x2/3 4 y2/3 = q2/3 7o O Bfvey |

(d) A population grows at the rate of 5% in g
year. How long does it take for the
population to double? 5

TR e 5% F© T w13
o RN §Rq 7T ? ‘
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(6)

4. Answer the following questions :
TS {3l 2Py Tew w4

“ (@ (i) Prove that

' Xy
Lt —_—

k (x, 1) >(0, 0) x2 + y?

does not exists.

A 9 @

| xy
| Lt M-
1 (6 9= (0,0) x? +y?

r Eekeadl

b2 5 L
i @ 1 @) floy)=2x2 -xy+y?, then
] find f, (1, 2) from definition.

i (S8 @[ *[AT f (1, 2) I T Sferea |

(i) 1f (afy)
fl‘ u :tarl_l —xy__
-‘/1 +x2 % y2
Prove that
o T @
9%u 1

Ixdy (1+x?+y%)%?  3.3:4=10
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(7)

Or / 5241
() 1f @)
= ain-l xX+y
z=sin (———&+Jg)

using Euler’s theorem, prove that xl
{
SR SOl TS, 2N I & |

0z Jz 1 E
=—tan : i
ox Y dy 2 z !

(i) Find the maximum value of

flo Y =3x2 - y? + x° 5+5=10

floy=3x2-y2+x®3 RS W
Sferear

(b) Using properties of definite integral,

evaluate the following : 3+3+4=10
fafve e of /TN IR, e Faara
= Sfrear

] /2 ,/sin x
U ":: Jsin x + JJcos x
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(8)

2
(ii) xe” ‘
f“ b & ‘
|

(tit) J:; x log sin x dx

or / 931

Obtain the reduction formula for :

F'W‘T{aﬁchw:

@ I sin™ x cos™ x dx

T 2
(i) J:;l sin™ x cos™ x dx

Hence evaluate :

mwﬁlﬁ%ﬁ\‘ﬁ?:

28
J:; sin? xc:os2 x dx

5+3+2=10
) Solve : S
S 47
(x? +y?)dx+2xydy=0
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(9)

(ii) Write the Clairaut’s form of a
differential equation and explain
how to get a general linear solution
of such equation. 1+4=5
@¥6 WX w7 AN o wre
COTATAT AN 9B AT 3RS S
LT “] IR, A A1

Or / &=:[{1

() Write the integrating factor of the

linear differential equation

dy 2

x == +2y=x“log x

dx y.
Solve it. 1+4=5
xg_z_.i.Zy:leogx Z?ﬁ? W
FNFIIBR TR B B e
YN ¥4

(ii) Define an exact differential
equation. :
BT g HEFE AN IR gy |
Solve the exact equation : 1+4=5
el HFIACO! T F7

(x2 —2xy +3y?) dx +@Y° + 6xy - x2) dy =0
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()

(d) Solve any two of ¢he following : 5x2=10
wor i R e g ST Sfnet
2,

g eeo

Given that (fi CR), when (Gfem)

t=0, then (o) x=o,%—’;=o
d2y
dx2
2
@) %Y
dx2

dy 12X -2x
7 4+ Y=

—= +4y= xcosx

dy 4
- 2 - 4y=x
2x ] Y

* K K
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