3 (Sem-1) MAT M 2

Bijni College Library
2 O 12 PO-Bini,Dist-Chirang
(B.TA.D)Assar

MATHRE MATICS
( Mazijor )

Papey=£ 81t

( Calezulus )
Full Mcrks : 80
Time : 23 hours

- The figures in the mayygin indicate full marks
for the questions

1. Answer the following «juestions : 1x10=10Q

(@) Write down thye nth derivative of
log(x +1).

() What is the dégrge of the homogeneous
function f(x, y) = )c2y3¢(x/y)-+x5w(y/x)?

(c) Write down the subtangent for the
curve logy = x loga

(d) Find the radius of curvature .at any
point (s, y) on thg curve s=cloggecy.

(¢) Write the equatyon of the asymptote
to the curve xy~ ax-by=0 paralle] to
X-axis.
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(2)
(f) \Iffo, yiitlog (x-'! +y2), find g—f
Rt : x

@ 1wr-f_ dx find I
S -xx

(R) What is the value of j'g Sl_nd'xdx?
. S11n X

()  Evaluate -

2
r/ x? cosxdx
o

() Fing the complete perimeter of the curve
2
2= 1 — ¢ y Y= 2t
1t 1+¢t2
2. An -
SWer the following questions : 2x5=10

(a)
fy= cos? x, find y, .

(b)
Prove that the pedal equation of the

C
Urve r:-.ee is 2p2 =?’2.

(c = /2
) If 743 _ro”' sin™ xdx, prove that

In =-r—t'.—_11

3 s> 1
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( 3)

(d) Prove that the length of the arc of the
curve given by x= e®sin®, y=e’ cosH
between the points 6 =0 and 0=% is

J2 (e™/? —1).

() Show that the area enclosed by the

e |
curve r = g cos26 is -2—11:(12.

3. Answer the following questions : 5x4=20

(@) Ifu=f(r), wherer = 1[x2 +y2 , prove that

2 2 Tty
ax2 9y T

(b) Trace the curve x2y2 = x2 —a?.

Or

If p= xcos6+ysin® touches the curve

_n LR
s
a b
prove that p" =(acos®)" +(bsin@)”.
(c) Integrate :
J- dx
3 +2sin x +cosx

Or

: dx
, I(1+x)\/1+2x—-x2 _
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(d) Show that the volume of the solid
produced by the revolution of the loop
of the curve.about the x-axis is

2
2na’ [logQ = 5)

Or

Show that the volume of a right Circular
cone of height h and base of radius a
is }—nazh

3 s

4.  Answer the following questions :

(a)

) If uis a homogeneous function of »
and y of degree n having continuoug
Partial derivatives, prove that

5 ‘
[x—a—+y—a—J u=nn-1y
dx ~ dy

(@ 1 o, =cos! _XtY_ prove by using
Vo +4fy

Eulﬁr’s theorem on homogeneous
fiCtion that

( Continueq )
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(S)

Or
Prove the following : 5+5=10
() X*Ynin+@n+1)xy, .y +(n? +1)y, =0
where y = a cos(log x) + b sin (log x).
(i) D™(tan™! x) = (-1)" "} |n=1sin™ 6 sinn@

where 6 =cot™! x.

() A curve is represented in polar
coordinates (r, 6) by the equation r = f (8).
Show that radius of curvature at the
point P(r, 6) on the curve is given by

& (r2 o r12)3/2

r2 +2r12 — 1Ty

where r; = f’(0) and r, = f”(8). Hence or
otherwise show that if p; and p, are the
radii of curvature at the eXtremities
of any focal chord of the cardioig
r =a (1 +cos6), which passes throughr
o 2 16a2
+py = ——
the pole, then pi +p3 9 5+5=10
Or |
Define cusp, isolated points, single cusp
and double cusp- Find the position and
nature of the multiple points on the

curve x3 +2x? +2xy - y? +Sx -2y =0.

4+6=10

A13—2000/245 ' ( Turn Over )



© @

(6,

T =J'c03m xcosnxdx, prove
that

MicosT xSinﬂJC+
-.-._—-‘-’_‘—MV— =
m+n m+n ™hn-l

Im, n

25 2
@ 1f U, =J;ll 0sin™ 68d0 and n>j

(@ @

(i)
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then prove that
n-j 1

Un =TUﬂ'—2 +:l.5_ 5+S=10

Find the area jncluded between,
the curve y2(q-.« )= x3 and its
asymptote.

Show that the surface areg of
the solid generapted due to the
revolution of the curve x =g cos3 )

y=asin3Bfrom9:0t09=gabout

e VST
the x-axis is 5 a”. : - S+5-10
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