MATHEMATICS
Paper- I1 : Calculus

Time - Three Hours M.M. : 75/66
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9.

10.
11.

Part-A (Compulsory) .. IMarks:10]

Define Asymptote. SF=aeaEil bt GRS el |
What is radius of curvature? 9ghal f3rear 07 SR &7
Write definition of kinds of cusp. S¥RT & YabiRY 6Y gy foray |
Define Rectification. Ima®er YR S|
State Euler's theorem on homogeneous functions.
GHER el og- keR W & sagfm -
What is Envelope? 3TITciId T i1 &2
Write relation between Beta and Gamima functions.
dieT T T Berl § 9N gy
Write formula for length of ar¢ for polar curves.
g&qaﬁ%@ﬁ:ﬁﬁmﬁﬁlgaﬂgoﬁﬂﬁml
What is the volume generate by revolution about. ine?-(Wri
formula only) Tl YT & IRT uRwxor ¥ g ﬂalilllgénillsﬁ ggxr‘lgtg
Evaluate ,{*f {0"’12 V22 dxdy '

- \PART-B (COMPULSORY)
The radiuS of .curvature at any point of the cardiojde

s = 4asin 1/3 {¥ > 22} is P and length of arc of the vertex ang the point is

S, thern'prove that s* + 9P* = 1622,
Firsaes s = 4asin 173 {¥ - 12} B 6 Rg
SR AN e 4 T A9 B AR s A Rig By sz+;?>?q.—_1-

1622 - » .
Find the nature and position of double points of the curve

fr1 9w @ fad Regell & Rt v waf s &
x? - y2 -Tx? + 4y + 15x - 130 :
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x* +y*

X+4

13. If uﬁ' u =10g[

x-clli+yﬂ=3.
dx ° dy
14, If x = rCos®, y =rsin 0, then prove that
o (r®H =1
(xy) r
A2 x = rCos O, y =rsin 0, Bl Rig & -
o(re)=1
o(xy) r
15. Change the following integral to polar co-ordinates and evaluate-
e aaira 31 gdl S 3 IRAdT B S Bk

{.0 {y. x—d—xc—lx
xz + yz

J, then prove that A1 Rig &= -

PART-C (Compulsory)
UNIFI(sTi])
16.(a) For any curve with usual notationsyprove that
AR aaae ¥ e 9w oy Rigal -
sin2  dy/d @+ rd’r/ds’50 )
(bj | Find all asymptotes of the following curve -
x - 2y) (X - 2y=4y(x - 2y) -(8x +7y)=0
A Ox/ 3tar
() Tracing following curve - 7+ I I IR BRI —
x (x - 2a)y? =(8%(x"a) (x - 3a)

Trace the following polar curve -
B ﬁﬂgﬁlﬂaﬁﬁﬂggﬁﬂﬁ—-r’=azcosw
‘A UNTEI (337 1)

17(a) Apirelemoves withits centre on the parabola y*= 4ax and always
asées though the vertex of the parabola. Show that the envelope of

thecircle is the curve. x? +y?(x+2a)= 0TS 91 Bl = DGR RC (D]
y? = ax T% RO % 79 98 URaerd & M ¥ o §1 fig AN
ﬁsﬂqﬁa?@amm X +y(x+2a)=07%I
® Find the minimum value of - =g HIF =T P —
. x* + y* + 22 WhenWidf® ax+by+cz=p
~ Or/314qat
a) " Show that the evoluteof ellipse x¥/a? - y*/b? = 1is (a/x)*® + (by)**=
. az-bz)mﬁaﬂﬁimx’/az-y%e lﬁ“cﬁﬁﬁ[ Z/aZ_y?./bz___l
' is (@)% + (Y= @ - B Bl
®) Prove that - -

Jr
. [m m+—l-=_22m_-l ria4;m € z

2.7 ONTRmI -
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18.(a)  Find the area included between the curve and itsiasymptote of the
. following curve. "1 9 9 SHD a0 D AT BT &% T
N x(2+y)= a(x?-yd) |

®) -Find the surface of the solid generated by the rendition of the astroid
X =acos’t, y= asin’t about the x-axis
TS X = acos’t, y = asin’tgRI ¥- 3187 @ 9Rd aRPbH ¥ WG
EIPIT BT YOI SFBe ST (BRI |

Or/ 3Agar |

(@) Taking pole as fixed point, find the intrinsic equation of the cardiod

r=a (] - cos 0) g IR A-HR FHIERIES r=a (1 - cos 0) BT A
| ST BN |

® Evaluate R SII4 @Io¢ —  x* dx dy dz
When V isthe region bounded by the planes
el V Bsrge 9 aReg aerea
Xx=0,%=0,z=0T1 x+y+2z=3,a>0
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