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BSC (PART - 1) EXAMINATION, 2012
MATHEMATICS

Papor Socond : Calculus

——

Note ; Atlempt all the Scetions as per instructions.

Saction—-A

Note : Attempt

all the Scctions as per instructions.
Altempt

all parts. Give answer of cach part in about 50 words
(1) Statc Maclaurin’s theorem. R Y 1 Wehe ?ﬁf:ﬁ'q I
(i) Find the asymptotes of the curve. 9% &I 3+ WA 319 'éé}ﬁqm
=) X+ x+y+ 1) +2+y+3=0. '
(iii) Find the radius of curvature of y = 4 sinx — sin 2x at x = 7/2.

Y =4sinx —sianHﬂx&Jx/ZﬂTElﬁﬁﬂﬁWWEﬁﬁQl
(v) Dcfine continuit

(V) Write down the nth derivative of (ax + b)~1
(@ +b)™1 F pa7 e T fafa |
(vi) Define a cusp. & &} gftamyr Sfsma
(vii) Define envelope of a family of curve.

T WYL F SR F o A |

(viil) If y = tan—1Z% verify that u_ 9%

ax dy dy ox
(ix) Find the envelope of the family of straight lines

y=mx+avi+m?
R WL y = mx + a VIF m? ¥ Tovrarer w1 e

(x) Mention the number of loops in the curve r = g sip 36.

% r = asin 3. ¥ YR F FEAT TRV |
Section—-B

wod Apnysndsqa‘mmam //:sdiy

Attempt all qucsiion;. Give answer of each question in aboyt 200..
words. '

6X5=130
2. (a) If y = sin ¢m sin1x), prove that : .

1=y~ +m¥y =0
and deduce that : |
‘AP yn+2-(2n+ 1)y, o=
gfg y = sin (i sin~1x) W fo a’;"iﬂﬁﬁ :
(1 =#)y2 =91+ my = 0 3R Frefry s
¢! -—-xz)yn +2- (2n + D)y + 11— (02 - m?)y, = 0.

(nz - mzjyn‘;- 0

h
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y of a function. %o Y iyt =Y yfeafia Fifen
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(b) Expand 223 + %2 + x = 1 in powers of (x = 2).

23 + 2 +r—1a?r(r-2)%ﬁqrnmﬁfaﬁntaﬁml 94
(2) Find the asymptotes of the following curve :

ﬁrrq‘afﬁafrmmﬁﬁqh?rmaﬁﬁq—

33 + 22y — g2 4 23 = 1dxy + Ty + 4x + 5y = 0.
(b) Show that the minimum value of
3 3
— a ., a 2
u=xy+ . F‘y is 3a

. _ 3 3
mﬁu=xy+%+%ﬁwm3ﬁ%l
3. (a) Trace the curve ¥ (a +x) =x%a — x).

T y2 (a +x) = x% (@~ x) F AGU H9Y |
- (b) Derive pedal formula for radius of curvature and find the radius
of curvaturc at the point (p,r) on the curve p? = ar.

Wﬁw%ﬁqﬂmq\awaﬁmaﬁtaﬁpz—ar%ﬁ%

(p, r) T ok fF=ar @ Fifew | R
(a) If x =rsinf cos ¢, y —_rsm651n¢,z=rcosﬂ,
Show that :

€ x = rsin O cos ¢. y =-rsin 0 sin ¢. z=rcosb, A feame f5—

a(x »2) _ = 72 https://www .vbspustudv.com
6( 7 8.0 sin 8. httpsz. .Vbsp )

. 2 K
(b) Find the envelope of the curvc:,ﬁ2 + ‘I% = 1 where the parament
. a

.aand b are connected by a? + b% = ¢2, ¢ is constant.

2 _ -
WL+§=1WWWWW,WQQGﬂTbW
a .

a + b? = ¢2 mwﬁm% c T IR

4. /¢
(a) Evaluatc TEﬂTﬁFcr Ehafﬁl"l— lim (Q;x_x_)
x -0 '
(b) State and prove Euler's theorem.

T T H F 20 g€ fag Ec
(a) Find the point of inflection of the curve y(a? + x2). = x3.
T y(a? + x?) = f%wﬁ@ﬂﬁrmaﬂﬁm

(b) Define Gamma function of show that :

mmwa?rtmmﬂmaﬂrﬁ:amﬁ—

T1/2] = 4 f f e~@+5) g dy
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_ 12 show that
S (@D Wy, = r Msina dv aud n > 1, Show tha
L]

|
n
"" + n (“ — 1) u"_2 =N (2)

(1) Prove that : fag Fifag ff—

_ImTIn | Ag4dr
B (m,n) = Cm +n :

1) Evaluate : J&ifsa Fifme—

fz * drdy
J1 Jo a2 42

(b) Change the order of integration in the integral

2a v2x
f f V dx dy
0 V2ax — x2

, 2% VE - N
s [ [ v :
. — dx dy & FH F Fafe |

6. (a) Evaluate : JHifHq Sife—

j; j; ‘/az—-xz—yzdyd.‘c

(b) Find the area between the curve 2 (2a

T y? (22 — x) =3 o 7% TR & S W AAwa 3 ST
3o

(2) Show that the length of the arc of the parabola y? = dax cut-off
by the line 3y = 8¢ is a Iog2+-;—§

ﬁasqu"mwﬁ:mﬁmé,iﬁf’m'w}@@:&m

(IogZ—f-%g 1St STt 2 |
(

) Find thq volume of the solid generated by the revolution of the
curve y? (@ — x) = a* about its asymptotes,
T y2 (@ — x) = a% F T W AT ¥ IRE: Y9 1T s g #
T §Id FIT |

Section-C

Attempt any two questions. Give answer of each question in about
500 words

— x) = x”andits asymptotes,

10x2=2
https://www.vbspustudy.com
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7. (2) Write down the statement of Dirichlet’s theorem for three
variables and prove it.

mﬂité‘ﬁqqﬁﬁﬂﬁzmhmeamaﬂrﬁmmm _

(®) Ifu = tan™! __Ji_ prove that : x% +y = sin 2

qﬁu-—tan“l——'})—mﬁﬁﬂﬁﬁ x-—+y—=sm2u

ay
S. (@) Ifu, = f x (a xz)l" 2 dx, prove that :

t
n+2 n + D) aUp—.y and hence evaluate

‘I;a x4 (az — xZ)l/ 2 dy.
W uy = [ 27 (a2 - )2 gy, g AT FF,

1@ -2 n—1.
n+2 +n+2a2un_33ﬁtww

fax“(az——xz)l"zdt it SR |
(b) Evaluate : Teifed Fifa— [ 120X =%

x>0 X — Sm.x
9. (a)Show thatifa function i 1s differentiable at a point, it is'continuous,
but the converse is. not necessarily true.

mmﬁqﬁ@wmeW%ﬁraﬁquﬁ
. %t B, AT s Rvha we a e B

. /4
(b) If gaS(n) = J; - tan” x dx, show that :

Uy = —

U, = —

wod Apnysndsqa’mmm //:sdiy

() + ¢p(n —2) = ;I—E—l and deduce the value of ¢(5).

/4

ARG p(n) = ; tan” x dx fER fav—
¢(n) + P(n ~2) =—1— 3T H(5) wmﬂﬁnﬁaﬁml
10. (a) By Taylor’s theorcm prove that : iarm?m q ﬁﬁ Tife f5— .

log sin (x + h) = logsinx + & cotx - _;_ coseczx

Ea

%3
o — 4+ cotx coseczx + .
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\b\ {} Iy = J\I \"‘: - \-‘)"{h.n > (), Prove that

O

(2 + 1) In =2ty .
Iy = Jo\ (@ = )"y, n > 0, foE FHIT 5

(2n+ 1) In=22al, 4

/b

L

F e

L @ Use the transformation x +y =u, xy =v to find the genery

solution of the cquation (a2 + ) (x +y) = (p + 1)
TR @ +)2) (e +y) = (p + 1)2 F AF & S S fig
Wxﬁv:u,xy:vﬂmwl
(b) Show that the family represented by :
S f5—
x3 A L
] a*+1 p2+2
IS scﬁl‘f-ﬁrthogonal where A is a parameter.
SR TSI S wreiifers §, @ A o e 3
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