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B.Sc. (Part - 1) Examination, 2022
(New Course)
MATHEMATICS
PAPER SECOND

(Calculus)

Time : Three Hours] [Maximum Marks:50

e : g weq fart | vDe weq | DI &1 9 &
Fifsrel 9t ue=i & i g9 2

Note : All questions are compulsary. Attempt any two
parts of each question. All questions carry
equal marks.

P.T.O.

(2]

$BTS - 1/ Unit -1

1. (31) e,

2 .
x“sin ¥/ x#0
f(x) = X
0 , x=0

@I =g x = 0 R AT Td Jadbe-adt df Sird
CAIE 1

For the function
20
x“sin , xz0
fey={* s
0 , x=0

test the continuity and differentibility at point x =
0.

(§) afd x=sin[(log y)/a] a1 g PifE {6

F-3609

(l_xz)yn+2 - (2n+1)xyn+l - (nZ +a2)yn =0
If x=sin[(logy)/a],prove that

(l—xz)ym_z —(2n+1)xyn+1 - (”2+a2)yn =0



(3]

(9) g ofoe e
e*cosx=1+x _2_x3 - 2%t + 2°x° + 2% +
|i Ii Ii |7_ ..... ’
Prove that,

20 22xF 22 23

exCOSx=1+x—E— [ + B + o s,
SIS - 2/ Unit - 2
2. (3) aﬁx3+2x2y—xy2—2y3+xy—y2—l=oa%
3Tl 3Td HifsTe-

Find the asymptotes of the curve

x3+2x2y—xy2—2y3+xy—y2—1:0

(§) g SIS 6 g = a(1-cos0) & izt
g (r,0) R aga Brar 24 2ar BN & @R
f—zsq—d?%‘I

-
Prove that the radius of curvature of any Point

(r,6) of the cardioid r = a(1-cos8) is 2~/2ar
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[4]

fz
and — is constant.
r

(F) dob yz(a—x)=x2(a+x) WWW|

Trace the curve 1%(q—x)=x’(a+x)

gBTS - 3/ Unit-3

3. (30 Ak 1,=[ (@ -+")'dx 3R n>07a, A& iz
Hifsre &

Zna2
I = 1
" (2n+1} n-l

If 7, = Ig (a* —x*)"dx and n>0, then prove that

Zna2
1 = I
" (2n+l} n-l

(§) THIl (cycloid) x=a(0—sinB), y=a(l-cos0)
3R 39 3R | RRT g3 &G 1A DI

Find the area included between the cycloid
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[3]
x =a(®-sin0), y =a (I-cosH) and it's base.

2

2
g =5 + %=1 BT 3P Y 3787 (x 378 B
a
ORa: FAM I 1 N &I 3T §11d DitoTe |
Find the volume of the solid generated by revolv-
2
ing the elllpse — + % =1 about major axis (x -

axis).

$PBTS - 4/ Unit - 4
& DISTE (1+xy)ydx + (1-xp)xdy = 0
Solve (1+xy)ydx + (1-xy)xdy =0
& DIfoTE
(D*-2D+1)y = x sinx

Solve

(D*-2D+1)y = x sinx

&1 HITSTE

P.T.O.

[6]

2

2 d%y dy

x ? e -3y = x? log x

Solve

2dy dy _ 2
?—xg—%/—x logx
$BTS - 5/ Unit-5

5. (31) yrad faeror fafér ¥ ga sifse:

2

d—+4y 4tan 2x

dx?

Sove by the method of variation of parameters:

dz
—=+ 4y =4tan2x
dx?

(§) & DI,

dx dy
——Tx+y=0 —-2x-5y=0
dt 7 "odt Y

F-3609



[7]

Solve

dx dy
—=Tx+y=0, —-2x-5y=0
dr R g

() & PifoTE|

dx _ dy _ dz
x(y=z)  y(-x) z(x-y)

Solve

dx _ dy _ dz
x(y-z) y(E-x) z(x-y)
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