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B. Sc./B. Ed. (First Year) Examination, 2019
MATHEMATICS -1
(Calculus)

Time: Three Hours
Maximum Marks: 60

Attempt five questions in all, selecting at least one question from each
unit. The answer of essay type questions should not be more than 400
words and short answer type of questions in not more than 150 words.

All questions carry equal marks.
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UNIT -1/ &1 -1

Find the equation of Tangent and Normal at the point where curve y = b €™ cuts

y — axis. [6]
9% y=be & I fdg W Tl @1 vd A &1 FHIGHR0T S B S8l I
y — 318 BT bredl B |

For the curve y*>= ¢? + s?, prove that — (6]

dy _ Jy*-c?

dx c

Ib y’=c? + s> foru Rig aifog —

OR/ 3dar

2 2
Q.1 Show that the pedal equation of the ellipse z—z + % =1is- [12]

(b)

[1634]

UNIT -1/ g&1g — 11

3 3
If u=tan! (%) then prove that - [6]
du du .
X+ yg =sin 2u

3 3
af u=tan (“25) 7 Rig it -
du du .
X—+ yg =sin 2u
Find the points where the function x> + y* — 3axy has maximum or minimum value.
[6]
3 favgell @1 = BHITY S8 B x° + y® — 3axy &1 919 STaA A7 R[AAH 2 |
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OR / 3AYar

Q.2 Transfer the following equation in polar co-ordinates - [12]
9%u d%u
st 5z =0

e IR BT gar Aanal § wurR ISy —

4%u

ox?

Q3 (@

9%u
+ W =0
UNIT - 111/ 5&15 — 111
Show that the asymptotes of the following cubic, cut the curve again in three points

which lie on the straight line x—y +1=0: [6]
x> -2y +xy2x —y) +y(x—y)+1=0
g @Y & foer o o & o Wil g &1 9 aR dled & qo1 X

X-y+1=0 W Red g —

x> -2y +xy2x —y) +y(x—y)+1=0

(b) Trace the following cissoids - [6]
y?(2a-x)=x>
=1 Ryarrs &1 IR sy —
y?(2a—-x)=x3
OR / 3eq@r
Q.3 Find the evolute of the following curve - [12]

t
2

x:acost+alogtan( ),y:asint

forT 9 BT Preol S PITT —

t
2

x:acost+alogtan( ),y:asint
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UNIT -1V / s&18 =1V

(a) Integrate r sin O over the area of the Cardioid r = a(1 + cos0) about the initial

line. [6]
g™ r=a(l + cos 0) & JIREH W& A HUR dTel & W r sin O H FATHAT DI |
(b) Change the order of integration in following double integral - [6]
(a2-x?)
ancosa J;(tanoc f(X’y) dx dy
o1 fg T H TS BT HH dafolg —
(a2-x2
ancosa fxtanoc f(X’y) dx dy
OR / 3dr
Find the volume of the ellipsoid in the first positive octant - [12]

X2y g2
a_2+b_2+c_2_1

=1 <regST BT UM gFTHS ST H AT S iy —

§+%+%_1
UNIT-V/ 5&18 - V
(a) Find the area enclosed by the cardioid r = a(1+ cos 0). [6]
O™ 1 = a(1+ cosB) FT &FHA A DHIFTY |
(b) Prove that the whole length of the following curve is w a2 - [6]

x2 (22— x2) = 8a? y?
Rig ART & F91 96 B T a=E TaV2 @ -
X2 (a2 - x2) = 822 y?

OR / 3eqqr

Prove the volume of the solid generated by revolving the curve y = a3/(a?+x?) about
2 a3

the asymptote is . [12]

Rig AR 6 a5 y=a3/(a®+x?) g1 o = weil & aRa: aReHor & wifva

faN T[2 a3
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