NOVEMBER/DECEMBER 2018

BMA21 — CALCULUS

] Time : Three hours Maximum : 756 marks

SECTION A — (10 x 2 = 20 marks)
Answer ALL the questions.

n

1. Prove that %(ax +b)" =m(m - 1)(m-2)...
x

(m-n+1)a"(ax+b)" ™.

Bipi6ys g’—;(ax +b)" =m(m—1)(m -
X

(m—n+1)a"(ax+b)"™.

2 State Leibnitz Theorem.

Write the formula for radius of curvature in
Cartesian form.

. Oedl_av Canpseng cuerui.
) 3

srimeflua euigeusdlen aamere] IHH GSHIsms
GT(LPSIB.
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Find the angle at which the radius vector cuts the

1
curve —=1+ecosé.
e

1 . o,
—=1+ecosf erem eemeneuangenl BT GeudsLT
e

Qo (b @)t_sg Caranid simeirs.

Define asymptote. -
auanym : sHSY QeTHCar(.

Prove that the asymptotes of x*y* = ¢” (x2 + yz) are
the sides of a square.

'y =c"’(x"’ +5*) én spef QsrGEETGssT ssisHar
LssBIGET era Hlmieys.

Whrite the reduction formula for Icos “Mada.
Icos“ xdx e GanSSeH MUl GTLHEIE.

Define Beta function.,

eueRmUIm) - ST &ML

ab
Evaluate J'Ixy(x - y)dy dx .
00 1

ab
WHINHS : IIxy(x —y)dydzx .
00
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10. Evaluate IJ I_xdzdydx.

11. (a)

(b)

11l-x

—_

0y

SECTION B — (5 x 5 = 256 marks)

Answer ALL the questions.

-

If x%+y® —3axy=0, prove that
dy . 2a’xy
> = L
de* (ax—y*f
2 2
x* +y® —Baxy =0 aeflé : J;= . szlq GTE0T
dx* (ax -yt

Hlpiays.
Or

Find the maximum or minimum value of
x? +3xy% —16x% —16y% + T2x .

% +3xy® —16x” — 15y + T2x —an BriGum

odveg) Beflm s smems.
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12,

13.

(a)

(b)

(a)

(b)

Find p-r equation of r = %(1 ~cos6).

p-=%.(1—cost9) aany @&SHTEHDE p-r @

1T G,

Or

Find the radius of the curvature of the curve
r=a(l-cosd).

r= a(l ~cos 6’) aranm euenereuanuilen GuENENa
27D SIS

Find all the asymptotes of the
2 —xy* +6y%=0.

x’ —xy* +6y° =0 ar sHsl AsrGCsTHsmens

SITGOST &,
Or

Show that the parabola y? =4ax has no
asymptotes.

y* =dax H@ spe QenOCsndser G eren
Pmieys.
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curve . =

14.

(a)

(a)

If n 1s positive integer, and if I, = jsin“ xdx,
then prove that

] e P n-1
I, =-——sin"xcosx+——1I, .
n n

n Wens apap womd 1, = jsin" xdx erafled
L= ~Lgin xc-::us:c+-r-1l;}-1'“_I arer 1hlmieys.
n n
Or oo
B _
Express Ix’“ (l—x"}udx in terms of Gamma
0

functions and evaluate the integral

]J;G(l - xs)wd:c 2

0
ljx"’(l - x")udx g ST ETTUNG GT(PSIS HDHILD
: .

}xs(l -x° )mdx wHUEBE.

0

Find the area of the cardioid r = a(l +cos 9).

r=afl +cosf) eren

LITUIL] STemTs,

QA EraeamaTaenyud e

Or
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16.

a X

Evaluate X _dxdy.
() valua (L:‘L e xdy
wHaGHs : I _[ e :y?' dxdy.

0x*la
SECTION C — (3 x 10 = 30 marks)
Answer any THREE questions.
If y= sin[log(x“ +2x+ l) prove
(+xfy, .o+ @n+1)1+x)y,,  + (n2 + 4)y" =0,

y= sin[log(:rc2 +2x + 1) erafled
M+ y,.o+@n+1)1+x)y,, + (312 + 4})1,, =0
Hlmiays.

Show that the radius of curvature at any point of

the catenary y= ccosh[iJ is equal to the length
&

of the portion of the normal intercepted between
the curve and the axis of x.

y:ccosh{%] eramp srdlellusdean gCoed @b

yerefufley  auemeney  apmoneng X 2 &F) M@0
GUEHGITEUENH(GLD e\ TIETH I GemGamig.an
Qeul_Hss)eing. e HersdinE s e blmias.
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1 i .
% cos" ! xsin™"
A m+n

Find the asymptotes of (x—y)(x-2y)x- 3y)-
2a(x3 - y3)~ 2a*(x + y)x-2y)=0.

(x - y)z(x - 2y)(x - 3y)— Za(xa - yg)— Zaz(x + y)
(x - 2y) =0 an spsfl GsrHEsT [ eamand &reid.

If m, n are positive integers, and if
= Isin"‘ cos" xdx, then prove that

1 n_l
x+ {m.,n.—z‘
m+an

mn,n

i
im, n fles appsseT HHID L, .= Ism”‘ cos" xdx

n—1

1

1 + :
cos” ' xsin™! x4+
m+n m+n

graflév I, =

m,n

m,n—2

eram [Hlimies.

By changing the order of integration, evaluate

o0 o

e
! e

STl
Ggnensuiiqen  euflengepws  rHH II%—dxdy 0
0x

wHLbHS.
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