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S—-172

B.Sc. (Part-1IT) DUE Ist Year Examination, 2021

MATHEMATICS
Paper - 1II
(Calculus)
Time : 1% Hours | [ Maximum Marks : 66
Section—-A (Marks : 1 x 10 = 10)

Note —

Note —

M -

Answer all fen questions (Answer limit 50 words). Each question carries
1 mark.

(Tus—3) (3% : 1 x 10 = 10)
Tt I/ YA % S SN (SW-EE 50 ) | ToH We 1 3 Wl B
Section-B (Marks : 4 x 5 = 20)

Answer all five questions. Each question has internal choice (Answer limit
200 words). Each question carries 4 marks.

(Tues-=) (3® : 4 x 5 = 20)
|t UTe T & SR SISU | G U9 H faehed o1 == ity (SW-EE 200
IR) | YAF T 4 FF H B

Section—C (Marks : 12 x 3 = 36)
Answer any three questions out of five (Answer limit 500 words). Each
question carries 12 marks.

(Tus—a) 37k : 12 x 3 = 36)

g H F fe=l T a9 & SW e (SW-HH 500 I5) | Y% WY 12 3h
Ealkd
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(i)

(iii)

(iv)

v)

(vi)

(vii)

Section-A
(Tus-3)) 1 each
Define Asymptote.
3T Tl SR Renfua wifse
Write the condition of orthogonality of two polar curves.
T YA T H ARG B w1 Fied fafe
Write statement of Euler’s theorem on Homogeneous functions.
I werl & g ger ywa fafeu)
Write the necessary and sufficient condition for dependence of functions.
el Hi STEEd & fod sifed wa stewas gfqew fafeu
Define Double Point.
fgr fog =1 afRtwife =ifSto

Find the angle between the radius vector and the tangent at any point of

the following curve :

= g% & foodl fog W yamm e o % HE I0 T RIS :
r = a(l — cos 0)
Define Quadrature.

g ol qRenfoa wifsa|

(viii) Find the perimeter of the cardioid » = a(1 + cos 6).

(ix)

FIfeATE 7 = a(1 + cos O) 1 TRHT @ HIfeT |

Evaluate :
2 4
B(E’ 5)
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(x)  Evaluate :
j;j; (x2 + y?)dx dy
HH [ RIS
Jo [ 2+ yydcdy
Section-B
(Tue-9) 4 each
2. Find the pedal equation of the cardioid » = a(l1 — cos 0)
Ffedze 7 = a(1 — cos 0) T UfGH THEHIO T HIfST |
Or
(3=

Find the envelope of the family of the following straight lines; o being the
parameter :
ax sec o — by cosec oL = a® — b2

[ oo

fFrefeafed WRe e & e &1 ST I1d Hiw, S&l o 99 © ¢

ax sec oL — by cosec oL = a® — b

x4+y
3. If u=log , then prove that :
x+y
ou ou
x—+y—=3
ox Oy
x4+y4
afg u=log , @ fag wifST .
x+y
ou ou
x—+y—=3
ox Oy
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Or
(37eram)
B+ +wd=x+y+z, 2+ + = +P +2andu+v+w
= %% + y* + 22, then show that :
o, v,w) _ (y—2)(z—x)(x—y)
0(x,3,2)  (u—v)(v—w)(w—u)
Td B+ B+ W=ty r P = R+ P A ER e+
=2 + 2 + 2, @ weim wifey
O, v,w) _ (y—2)(z—x)(x—y)
0(x,3,2)  (u—v)(v—w)(w—u)

4. Find the maximum or minimum value of the following function :

a3 b3
U=xy+—+—
x oy
a3 b3
T u=xy+7+7 & Sfeass qan fAfeass A9 3| wifew
Or
(31gran)

Find the point of inflexion of the curve :

Wa® + 2 = 2.

(aWa

TF Ya® + ) = 0 & HAfg giEdq fag 3w Hifs)

5. Prove that :

fag =iftvT
m—1 n—-1

[ X~ B(m,m)

0 1+ x)m+n
Or
(3Teram)

Integrate r sin © over the area of the cardioid » = a(1 + cos 0) about the initial
line.

FHIEAEE 7 = a(l + cos 0) & INNFH T ¥ SR a1 & W 7 sin O w1 FHEHEH
ST |
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6. Find the area common to the following curves :

3 = ax and ¥ + y* = dax

ThT 2 = ax T 2 + y? = dax T IHACS AAFBA @ BT
Or
(3Tera)

Evaluate :

A @ HINT

a b ol
[ @2y +2ydxdyaz
Section—-C
(TUE-—N)

3a 3
7. (a) Find the radius of curvature at the point (f, f} on the folium

X+ y3 = 3axy.

3a 3a - e
— | W Fhd-TA1 A IS |

qﬁ'%i’ﬂ'qx3+y3:3axy'cﬁ%|§ (;, o
(b)  Find the asymptotes of the curve :
X +32y -4 —x+y-3=0
qH O+ 3%y —4yS —x + y— 3 =0 F I WRET [ B 6+6=12
8. Find the minimum value of :
4R+ 2
when :
ax + by tcz=p
<A AF T HIT
4R+ 2

ax + by tcz=p 12
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9. (@ Ifu=Ilog O3 + y3 + 5 3xyz), then prove that :

Ou Ou Ou 3

ox 0Oy 8z_x+y+z
2?I'ﬁ:'u:IOg(x3 + 3% + 2 = 3x2) A, @ fag T
Ou Ou Ou 3

ox 0y Oz _x+y+z

r=s{2)ol3)

®) If :

then prove that :

2 0%u 0%u 2 0%u
x xy =

+2 +y 0
ox? Ox Jy 8y2
RICEE
{2
x x
a fag =ifva
2 2 2
2 0%u 0“u 2 0%u
x +2x + =0 —
o2 ox oy Y 2 6+6=12

10. Find the surface of the solid generated by the Lemniscate # = a® cos 20 when

it revolves about :

(@) Initial line

(b)  Tangent at the pole

fgamett 2 = a® cos 20 | Wfa SFIFTA 1 T % A6 S W@ I8 = & ufia:

REAT L

(31) Ifeses @

() ga R Tl 6+6=12
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11. Show that :

—
8
ml
Ro
&
Il
S

Hence deduce that :

© _a? 2n Jr 1.35....2n-1)
I e x“Vdx =

o arz+l/2 2n+1

TR wif

A wifse .

B g1/2 ol 9+3=12
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