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MATHEMATICS - II
(Calculus)

Time Allowed : Three Hours Maximum Marks : 40 for Science
. : 54 for Arts

Attempt Five questions in all, selecting ONE question from each Unit. All questions carry equal marks.
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Write your roll number con question paper before start writing answer of questions.
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UNIT- -1
1.
(a) Show that the series
'}T - % + % - % + .....o. is conditionally convergent.
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(t) Test the convergence of the following series :
for=t oot & arftraeor & & A -
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(a) Find the power series expantion of sin x.
sinx B A0 7R DR |
(b) State and prove Taylor's Theorem with Cauchy's form of remainder. -
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UNIT-I1 /Z&r3-1

(a) Find the pedal equation of the parabola y* = 4a(x + ). '
WA y* = dn(x + o) T UR IedvRor g AR |

(b) Show that the radius of curvature at n point (s cos™0, a sin'0) on the curve

" i
x4y = ¥ g 3 sin20,
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() If u=tan ! Y + then prove that
X+
xE}u + yau sin2u
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@) Ify* +x" = C, then find the valye of gl
X

Iy +x'=C. T gl FT A TR B
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UNIT-111 /3=

(a) Find the enveope of the stralgh lines, y = mx + Vazm? + b?, where m is the parameter.
A @1 y = mx + Vaim? + bZ, T ey T4 AR, & mATEe 2
(L) Show thatu = x* yz(l-x—y} is maximumatx = 112, y = 113,

3T BRI @ u=x"y (Ix-y)x= 12, y= 113 | IPe &1

(8) Show thar the four asymptules of the curve xy(x? - ¥) + ISy’ +9x'-144=0 cut it again in cight
points lying on an ellipse whose eccentricity is 4/5. _
Rig AR RS T xy(x® - ) + 259 + 0} — 144 = 0 B TR SRR T W Ry arg
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{(b) Trace the following curve :

fo=r W & s W

r=a(l-cos 0}



UNIT-IV /Z&T3-1V

{2) Show that

Tize fiy.
| 1
Im m+> = o [2m imez

where miis posltive.
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(b) Find the value of [ff log(x + y + z) dxdydz, the integral extending over all positive values of
%, ¥, Z subject to the condition x+y+z<]1. ‘

TEA f[f log(x + y + 2) dxdydz, & W T AW, TE x, y, z TN FAES w0
x+y+z<l €|

() Evaluate the following integral by changing its order :
= wes @ ww aeaer e s AR
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(b} Evaluate :
A T wifae

f x¥(a? — x2)1/2 gy,
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UNIT-V [GTs-V

(2) Find the whole area of the lemniscate 1 = 2* cos 20,
TAFRAT * = a° cos 20 B WYV AIHA T DA

(b) Find the surface area of the solid formed by the revolution of the cardioid r = a(1 + cos B) about
the initial line.
TS r = a(l +mse)ﬁmm$mw%ﬁaﬂmw&mm
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(8) Find the volume of the solid generated by the revolutiun of the curve (2 — x) ¥ = a’x about its

asymptote,
T (- x)y = o'x T T e u‘»nnﬁ:smgr{ﬁﬁmﬁﬂa‘mmmmsﬁa
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(b) Prove that the length of the arc from the vertex 1o any point on the eycloid x = a (0 + sin 9),

y=2a(l —cos 0) is ,/Bay. Also prove thal whole lenpth of an arc of the curve is 8a.
fre #ifmy fr AgaeEs

x=2a(0+sin6), y=a(l -cos0).
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