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First Year (T.D.C.) Science Examination, 2017
MATHEMATICS
Paper-II
(Calculus)
Time Allowed : Three Hours

Maximum Marks : 50

PART-A (GUB-37) [Marks : 10
Answer all questions (50 words each).
All questions carry equal marks.
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PART-B (@ug-9) [Marks : 25

Answer five questions (250 words each), selecting one

from each Unit. All questions carry equal marks.
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PART-C (@US-9) [Marks : 15
Answer any two questions (500 words each).
All questions carry equal marks.
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PART-A
(@ue-31)
1. Answer the following questions :
frefafen e % S AR
(1) Define Pedal equation.
qfeh FHiRtur &l 9w ifs)
(i)  Write the Statement of Rolle’s theorem.
T & W & %I fafey)
(1i1) Find the Asymptotes Parallel to the axes of
the following curve :

(x?+y?) x~-ay?=0.
e oo it fider a9eil o W St el
'ﬂma’ﬁm

(x? +y%) x —ay?= 0.
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(iv)

(vi)

(vii)

(viii)

(ix)

(x)

Define Curvature.

Fehdl ! R it

Define Point of Inflexion.

A Wi firg ) wReTE HIRTT

Define Beta Function. |

el wer ! gRIfd i)

Define Rectification.

99 e w IR i

Define Exact differential equation.
RPRIGEREEICH S TR ) R
iy

Define Degree of a Differential Equation.

STk WHIRWl i o H  gREIva
Eqise

Define Clairaut's equation.

FARE GHeRor st uRafya wifsa)
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PART-B
(wuE-a)
UNIT-I

(SetE-1)

Find ds/dt for the following curve :
=1 @ & forg dy/dt s e

xsint+ycost=1 (t)

[

xcost—ysint="1"(t).

3.  Show that between any two roots of e* cos x = 1,

there exists at least one root of e* sin x = 1.

Qﬁﬁfﬂaﬁﬁ"ﬂ{ﬁ‘ﬁw«a“cosx=l + fost ©
Al & T T o* sinx = 1 1 FH-Q-FH TH
o fermm g 2

UNIT-II

(hT3-11 )

4.  Show that four asymptotes of the following curve
cut the curve drram in eight point which 11e on a

circle of radius umty

f
(x2-y?) (y2—4-x2)+6x3,45x2y—3xy2+2y3—-,x2+3xy—1=0.
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(x2-y?) (y*-4x2)+6x°-5x%y—-3xy?+2y°—x?+3xy—1=0.
5. Trace the following Cissoid :

yX(2a—x) = x5,

=1 faare @1 e wifs

yA(2a—x) = x3,

UNIT-III
( SeRTE-II1 )
6. To prove that
Tag wifst
J(m) \/@
B e o
e

7.  Find the area common to the following circles ;
r=av2 and r=2a coso.
4 1l 1 IvEhTs dawd T i
r=a2 U r=2a cosf.
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10.

11.

UNIT-IV

(3E-IV)
Solve :
B WHINT ¢
(x-y-2) dx = (2x-2y-3) dy.
Solve :
ENIEIIE
(sinx cosy +¢*) dx +(cosxsiny + tany) dy = 0.
UNIT-V
(3TE-V)

Using the substitutions x?=u and y? = v, solve the |

following equation :

axy p> +(x* —ay’ -b)p—-xy =0,
AT x2=u A y?=v &K FA H A
TR il B HINT ¢

axy p’+(x*—ay’ -b)p-xy=0.
Solve :

T HifST .

(D?+4D-12) y = (x~1) e,
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12,

13.

14.

PART-C
(gue-4)
Show that the tangent to the curve r=acos20 at

the point 0= % meets the initial line at a distance

%’5 from the pole.

g oISt &5 9% r =acos20 & ﬁwl’% 6—7‘
vt Y@ et Y ?gaﬁ il {frmﬁqa?ﬁ
2

Prove that at any point on the equiangular spiral .
r=ae”"* p=rcoscc oo and that it subtends a
right angle at the Pole.
fag wifse for v wifors @ffer = ae®™ &
fopdl fag W p=rcosec o BT & 7 IE Y9 W
THRI STl w2

Find the perimeter of the Cardioid r = a (1+cos 6).
Also prove that the arc of the upper half of 'the
cardioid is bisccted by 0 = %

TN (HIEATE) 1= a (L+cos ) F IREY @
STl =2 +f fag i fr widaze = s
sturT g 0:% q wefgafom s gl
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15. (a) Solve:
B HifT :

gy

— G4 X y
= e (0 e ) L
dx

(a) Solve:
T BT :

A+y*)dx =(tany - x)dy.
16. Solve :
A HINIC :

i .
x? SX}; —xgd‘)%—Sy =x" log x.
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