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B. A. EXAMINATION, 2022

(First Semester)
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MATHEMATICS

Calculus

Time : 3 Hours Maximum Marks @ 27

Note : Attempt /ive questions 1n all. All questions
carry equal marks.
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1. (a) Prove that f(x)=|x| is continuous but
not derivable at v =0.
fag =ifse f&F f(x)=|x| Haa T e
x=0 R =gafa fawrs 72 € |
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(by If };:U”Sin_l ¥ prove that :
2
(I - »’f*)."n-fz - (2” + I)"“;l"'fﬁ-]
—(Hz +a2)}-=ﬂ, =0.54
afg o easinT x B, qi fag wifsw f
2
(I —X ]..""n+2 - [_2”+ I)-":l"nﬂ
_(”2 +az)_v,, =0,
(a) State and prove Taylor’s theorem with
Lagrange’s form of remainder after ‘»’
terms.
‘W UE ® AR TS % YNhA b w9
% WY 2kl YHA &l g L aviA
Hifsie |
b) If f(x)=x"+2x*=5x+11, find the
{9 : .
value of f [E) with the help of Taylor’s
series for f(x+h). 5.4
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3.
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(a)

(b)

g f(x)=x> +2x —5x+11 =, @l

f(x+h) = faq Ze #oft 1 Ge@ar 9
f{%) %1 AF [ SIS |

Section 11

wusg 11

Find the asymptotes of the curve :
_x'zy — _1.:1-'2 +xy+ }»‘2 +x—y=0
and show that they cut the curve in three

points on the straight line x+ y=0.

EED _rz_l-' - x_}-'z + xy+ }_,2 +x—y=0
TYIEl A9 hifee qen qensy fR A
WA x+y=0 W 7 fagei § @
# wREA T |

Find the radius of curvature for the curve

" =a" cosnB. 5.4
qIF " =g cosn® H AT Twar +i
IEEC IS G LG

P.T.O.
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4. (a) The tangents at two points P, Q on the
cycloid x=a(8+sinB) : y=a(l—cosB)
are at right angles. Show that 1f p;. p>
are the radn of curvature at these points
then pl2 +p% = 16a”.
=Hst x=a(0+sinB®) : y=a(l-cos0)
W q fag P, Q W WHH W Tl @
¢ | wwiee f Al p, p, ¥ faged
WAl ® N €, @ op+p3 =164 |

(b) Show that :
VP —aPx+atx? =0
has a point of Oscul-inflexion at the
origin. 5.4
vz o soafa @
}«'5 — {?}«'3.\' — a_}»'z,x +a’x? =0
4 Aeha-wme fag & )
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5. (a) Trace the curve :

x2 (_;;2 + yz] =a’ (.1‘2 - }’2 ) :

-

FED _‘_2 (J:‘ +}-'2) = az (_x"z —)-'2) ?{H Hifaru |

(b) Ewaluate :

T

.4 VJ1—cosx
_[sm X -
1)

(1+ cos x)°

dx 5.4

L GRIE S O [ LU
T 4 Vv1—cosx

sin_ x- adx
0 (1+ cosx)

6. (a) Find the intrinsic equation of the cardioid

r=a(l—cos8).

#HIears  r=a(l—cosB) w1 AT=TH
THFT A FIfST |
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/4
(b If [, = j tan’ 0 46 . where n 15 a
0

positive integer; prove that
”( L+ 1n+l): I 5.4

/4
AR 1, = | tan”6 do, T n TH T

0

i 2, fag wifsw & p(l, | +1,,,)=1 |

Section 1V
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7. (a) Find the area common to the circle

x% + y* = 4 and the ellipse 2 +4y* =9

Ja 324 2 =4 @ g 2 +4y? =9
% fau 9w &= 9@ sifae |

(b) Find the area of a loop of the curve
r=acos208 and hence find the total area

of the curve. 5.4
Ik r=acos2® F FU H A M
HITT TN FF F FHA &FA FAG HISC |
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8. (a) Find the volume of the solid generated
2 2
. . A V
by revolving the ellipse —+-5=1
about the x-axis.
o J.-‘z
X-FAL =+ GRd: EEEA —2+'b—2=1 ED
a
giERAm 0 3T 3w AFAT A
=hifsTT, |
(b) Find the surface area of the solid
generated by revolving one arc of the
curve x=a(0—sin®): y=a(l-cosB)
about x-axis. 5.4
x-3e ® i@ A% x=a(0—sin0),
v=a(l—-cosB) % uH = 9w FR
I S HI Hde A AM BT |
Section V
Tosg V
/2
9. (a) Evaluate |[ sin®0d6. 0.9
0
s H-MY22/2001113(UG6)TR)Y 7 P.T.0.
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ni2
qedisd  Fifag jsin%dﬁ !

0

(b) Define Asymptotes. 0.9
orvigEt 1 dRefaa Fifse |

(c) If v =ae™ +be ", prove that
Yy — H;IEJ; =10. 0.9
gfe y = ae”™ 4 pe~MX —é‘;} Gl fog El'ﬂ'ﬁq
% _1_:2 — _;”2_}.' = {} |

(d) Discuss the nature of the origin for the
curve ).-'3 = x> +ax’. 0.9
% )y =x +ax’ ® A swfa w1 vl
HT G0 FHIfeT |

(e) Define Node and Cusp. 0.9
Node 3R Cusp #I uftamn <ifsw |

() Find P, if s=log(secy+tany). 0.9
Az p T, @ s=log(secy+tany) W@
hifsT |
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