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J-21
B.A. (Part-I) (Old Course)
Examination, 2021
MATHEMATICS
Paper - I
(Calculus)
Time Allowed : Three Hours
Maximum Marks : 50

Minimum Pass Marks : 17

AC : TS BB W el Al U Bl & difote| T gt

& 3P TE
Note : Attempt any two parts from each unit. All
qguestions carry equal marks.
gps-1 / UNIT-I
Q1. (a) &5 oy & wam ¥, fog Hfowe 5

Limvx?>+8=3
X—1

J'z 1 PITIOI

(2)

By using €-6 method, prove that :

Limyx?>+8=3
x—1

(b) af& Y=z gz Ty, 7 DT
Ify= 2ol thenfindy,.
(c) Fog oo &
1 1 1
Ioge(1+ex)=logGZ+§x+§x2 —@x4+ ......
Prove that :
Ioge(1+ex)=I0992+%x+%x2—éx‘u ......

gprs-1II / UNIT-II
Q. 2. (a) FlREd ap & MRl Fd @ifwe :
y3 — 5xy?2 + 8x2y — 4x3 — 3y2 + Oxy — 6x2 + 2y
-2x+1=0

J-21
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(c)

(3)

Find the asymptotes of the following curve :

y3 — 5xy? + 8x2y — 4x3 — 3y2 + Oxy — 6x2 + 2y

-2x+1=0

am (02 — 1) = a0?2 & AfT-uRadw fawgai @

I Pl

Find the points of inflexion in the curve

r(62 — 1) = ab2.

am x3 + y3 = 3axy & FR@UT Dol

Trace the curve x3 + y3 = 3axy.

PITIOI

(4)

gprR-III / UNIT-III

Q.3. (a) 99 3G Hfwe:

(b)

I dx
a+bsinx

Find the value of :

J'L
a+bsinx
J“ XX gy & wm wm SR
o Secx+tanx s
. T X tanx
Find the value of _[0 secx +tanx

(c) A TPl y2 = ax qAT X2 + y2 = dax F IWATS

J-21

& B &ABA Sd Do |

Find the area of the common field of two

curve y2 = ax and x2 + y? = 4ax.



(3)

oIV / UNIT-IV

Q. 4. (a) & a'?[%m:

(y2 + 2x2%y) dx + (2x3 — xy) dy = 0

Solve :

(y2 + 2x2y) dx + (2x3 — xy) dy = 0

(b) &1 HifE :

(D* + D2 + 1)y = ax? + be ™ sin 2x

Solve :

(D* + D2 + 1)y = ax? + be ™ sin 2x

J'z 1 PITIOI

(6)

(c) & Hifw:

3 2
x3ﬂ+3x2u+x%+y=x+logx
X

dx3 dx?
Solve :

3 2
x3ﬂ+3x2u+x%+y=x+logx
X

dx® dx?
$®B-V / UNIT-V
Q. 5 (a) & ifaw:
xi(xﬂ—yj—2x3y+2y+x2y=0

dx\ dx dx

xi(xﬂ—yj—Zx%JrZyjtxzy =0
X

J-21



(7)

(b) v fqRor & &5y ¥ ga Hifwe::

(1 x)jzy 4x3i (1+x2)y=x
X

Solve by method of variation of parameters :

(1 x)dzy 4xdy (1+x2)y=x

dx? dx
(c) & DI :
dx dy= dz

J-21 100
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JN-21
B.A. (Part-I) (New Course)
Examination, 2021
MATHEMATICS
Paper - I
(Calculus)
Time Allowed : Three Hours
Maximum Marks : 50

Minimum Pass Marks : 17

A [l we srfard E1 uRds we/Eas & feeal A
B g Dol A T & 3B T g

Note : All questions are compulsory. Answer any two parts
from each question/unit. All questions carry equal
marks.

gB18—I / Unit-I
Q. 1. (a) &N ®em @ AW\ D SAfgaaar o sl
Show the uniqueness of limit of function.

J N'z 1 PITIOI

JN-21

(2)

(b) W f(t) = |t — 1| + |t — 2| &7 3=R1A [0, 3] §

I Wie T 3=t [0, 3] § W f(t) &

qiacd Ud Sadcadt o faaaer dHifore|
Draw the graph of :

f(t) = |t =1 + |t - 2]

in the interval [0, 3] and discuss the
continuity and differentiability of the function

f(t) in this interval.
(sin‘1x) .

e y="7— W& -1 < x < 1 qn
Vv1-x

_?n<sin‘1x<g, a5 g dfow

(c)

(1 =% Yy —@n+1)xy, —n% ,=0
qen afg
y=ay+aX+taxi+t ... +ax"+ ...

ds fag Hfse &

(n-1a, —-na_,=0



Q. 2.

JN-21

(3)

31d: TR &I AUD S T DHifolT ddT TR &

UH A9 Yal P S DifSTel

(sin’1 X

If y= where -1 < x < 1 and

1-x2

-7 - T
7<Sln X<E’ then prove that

(1 =% Yy —@n+1)xy, —n%, ;=0

i = 2 n
Also if y = ay + a;x + ax* + ........... + a X
+ .

Prove that

(n-1a, —-na_,=0
hence obtain the general term of the
expansion. Find also the first three terms in
the expansion.

gB1R-II / Unit-II

(a) WaeT y? = 4ax P IAWRAT TG B!

PITIOI

(b)

(c)

JN-21

(4)

Find the asymptotes of the parabola
y2 = 4ax.

T8 THIBRT 1 DIl Tordad fo’d a r = £(0)
R G T ahd-ga 4o fog A ER A El
Find the equation for that the points on the
curve r = f(0) at which the circle of curvature
passes through the origin.

am x5 + y5 — 5a®2y = 0 @I 3R BifE|
Trace the curve x° + y® — 5a2x2y = 0.

gBR—I1I / Unit-III

%2 sin(2n-1)6

0 sin® dé

a%sn=j

/2 (sin ne)2
Vi = Io sin 0 do

& n poie &, fasd 6
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(5)
Sn+1 - Sn = 0
Vn+1 - Vn = Sn+1

%2 sin(2n-1)6
J Snzfo —sng %

©2 (sin nG))2
Vi = _[0 sin© do

where n is an integer, show that :

Spe1—S, =0

n n

V+1_V=S

n n n+1

(b) Tog @ifse F:

2 2]0 f(tdt, R f(2a-t)=1(1)

jo f(t)dt=

Prove that :

a

0
0

0, df& f(2a-t)=-f(t)

Izaf(t)dt= 2j f(t)ydt, if f(2a—t)=f(t)

0, if f(2a—t)=—f(t)

P.T.O.

JN-21

(c)

(a)

(b)

(c)

(6)
gAY r = a (1 — cos 0) &I URANT 31d DIl

Find the perimeter of the cardioid
r=a (1 - cos 0).

gB-IV / Unit-IV
gl Pifore :
2x (2x + 3y3) dy + Bx + 2y3) y dx = 0
Solve :
2x (2x + 3y2) dy + 3x + 2y2) y dx = 0
gl PIfTE :
(6x + 2y — 10) dy = (2x + 9y — 20) dx
Solve :
(6x + 2y — 10) dy = (2x + 9y — 20) dx
aH-HA x3 — ad = 3xy & AEHIUNUT FBA! T
Do, a o & T 2
Find the orthogonal trajectories of the family
of curves x3 — a3 = 3xy, where a being

parameter of the family.



(7)
BR-V / Unit-V

Q.5 (a) o RNow TR0 B Rwta Hfswe qon
= g B4 @ A &1 auE il

Define Cauchy linear equation and explain

the method of solving this equation.

(b) & HifoT :

" 2 ’ a2
y Yy gy =0

(c) M guq FHIGRUT B & I :
dy _

dt

dx
—=3x-4
at y

X=-y

JN-21 P.T.O.

JN-21

(8)

Solve the system of equations :

dy _
dt
dx

—=3x-4
at y

X=y
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