(UG6) Roll No. cooviiviiniiinnnniian

S.C.No.—M/22/2001113

B. A. EXAMINATION, 2022

(First Semester)
(Re-appear)
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 ,i‘ —|1| is continuous but

not derivable at x=().

fag ®ifsw f& f(x)=|x| Tdaa & e
x=0 W =Iafa fawas ==& € |
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(b) If }_.-=.3”Si“_l-", prove that :
(I_“ )lnf'? (2”"']) Vi+l
—(nz+a )}”= . 5.4
afr = easiny # @ fag #Hfw
N
(I o "'H).-"}HE o [_2” + I)"‘:I'}Hl

2, 2
—(H +a )}«'” =0.

(a) State and prove Taylor’s theorem with
Lagrange’s form of remainder after ‘»’

terms.
‘0 S & AR oS & IYhd & B9
F WE TR K YHA H g woAvH
HIfST |

(b) If .f-(.k')=,1‘3+2.k‘2—5.!(+|], find the

value of I[%) with the help of Taylor’s

series for f(x+h). 5.4
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3.
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(a)

(b)

afs fx)=x>+2x7 —5x+11 @&, @@

fx+h) & fau Ze@ 4oit 1 Qe@ar 4
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Find the asymptotes of the curve :
_x'zy — _111-'2 + xy+ }«‘2 +x—y=0
and show that they cut the curve in three

points on the straight line x+y=0.

CED _rz_l-' - ,t:}-'z + xy + ..1"2 +x—-y=0 =
yiEl Jd &S qon seiRe fe A
W W@ x+y=0 | d7 fags d 3%
F FRA T |

Find the radius of curvature for the curve

i I
' =a" cosn®. 5.4

a%F " =g"cosn® F AT Tmar i
E I G S

P.T.O.

4. (a) The tangents at two points P. Q on the
cycloid x=a(0+sin@) : y=a(l—cosH)
are at right angles. Show that if p;. p,
are the radn of curvature at these points
then p? +p3 =16a”.
%l x=a(0+sin0) : y=a(l-cos0)
W 3 fag P, Q W HH&HM W w @
¥ | suee f® afg p,, p, 3T faged
W Skl &1 A €, @ pf+p3 =164 |
(b) Show that :
Y —aPx—ay’x+a*x2 =0
has a point of Oscul-inflexion at the
origin. 5.4
gy f& 3afa w
y‘:’ — a):}x - q}fzx +a*x? =0
4 Aehd wg fag €
H-M/22/2001113(UG6)(TR) 4



Section III
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5. (a) Trace the curve :
X2 (,\'2 +y2] =a’ (.1‘2 — )-‘2 )

aF X2 (xz +}.-2) = a* (_x'z —)-'2] 29 HIfy |
(b) Ewvaluate :

i f
Jsin4 X |- cosx

5 dx
9 (1+cosx)”

U
=

HeAlhA ity
T 4 v1—=cosx

sin” x- dx |
) (1+ cosx)

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

r=a(l—cos8).

FearEs  r=a(l—cosB) =1 HATH
GHFT Fd S|
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n/4
(b)y If l, = j tan" 0 46. where n 1s a

]
positive integer; prove that

H(. L+ 1n+l) =1. 5.4

w/4
_"-T% ln = -[ tan”ﬂ do , ‘-31E':T 1 Tsh HqlcHeh
0

i 2, fag ®ife & n(l,  +1,,)=1 |
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7. (a) Find the area common to the circle

X2+ J«'z = 4 and the ellipse x* 4+ 4},-2 —9

T 242 =g T g 2 +4y? =9
% fau 9w &= 9@ st |

(b) Find the area of a loop of the curve
r=acos26 and hence find the total area
of the curve. 5.4
g% r=acos20 F FI F &FA G
FISTT qA Tk h1 hel A AM KIAC |
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(a) Find the volume of the solid generated
2 ,
. : X Y
by revolving the ellipse —+-=—5=1
a~ b*
about the x-axis.
T
x-AY H GRA: eI —2+'b—2=] E7)
a
HifeT |
(b) Find the surface area of the solid
generated by revolving one arc of the
curve x=a(8—sinB); y=a(l-cosH)
about x-axis. 5.4
x-3181 % ufE: 9% :-:=c'.r(8—sinﬂ),
y=a(l-cosB) & TH =9 9femaor g1
IU- B HI HAE &9 Fd ST |
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©usg VvV
w2
9. (a) Evaluate [ sin®6do. 0.9
0
s H-M/22/2001113(UG6XTR) 7 P.T.O.

(b)

(d)

(e)

(B

ri2
et FIfU jsin’*"ede |

0

Define Asymptotes. 0.9
oroitgEl 1 R T |

If y=ae™ +be ™, prove that
Yy — frrzy =0. 0.9

afe y = ae’™ 1+ pe~ X %1 a1 fag Hifsu
&y, —m?y=0 |

Discuss the nature of the origin for the
curve }-‘3 = x> +ax? 0.9
g% )0 = x° +ax’ & fau s@fa w1 wefa
F1 U HIST |

Define Node and Cusp. 0.9
Node 3R Cusp %I uftamn €ifsw |
Find P, if s=log(secy+tany). 0.9
Afg p 7, @ s=log(secy +tany) F
ST |
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