FD-2649

B.Sc./B.Sc. B.Ed. (Part-I)
Examination, 2022

MATHEMATICS
Paper - 11

Calculus

Time : Three Hours] [Maximum Marks : 50
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Note : Answer any two parts from each question. All
questions carry equal marks.
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1. (a) e (D(x):{_x’ =0y s w
x, x>0
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(2)

Test the continuity and differentiability of
the function :

¢() -x, x<0 . 0
X)= at x=20.
x, x>0
(b) fag =i fo .
2 4 6
logcoshx:——x_+x_ ......
2 12 45
Prove that :
2 4 6
logcoshx:——x_+x_ ......
2 12 45

o~

(¢) Tr=fafaa e &1 pal Tahed ToiH
I RIS
4

sin”™ x

Find the n'h differential coefficient of the
following function :

sin? x
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2. (a) T xP+)3=3axy & ST
IS |
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(3)

Find the asympotes of the curve
x>+ 33 =3axy.

(b) oy fF yaw fag fo@d fear mn
9sh y=csin(x/a) x-3181 & e g,
T dfd ufad fag

Show that every point in which the given
curve y =c sin (x / a) meets the axis of x
is a point of inflexion.

(¢) af€ &Y r=a(l+cosB) & ga A
S aret fedt Ster & Rl W ashan
e p, &R p, B, @ fag wfm
o

9(p12 +p§):16a2

If py, p, be the radii of the curvature at
the extremities of any chord through the
pole of the cardioid r=a (1+ cos9),
prove that :

9(p12+p§):16a2
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3. @ [

(b)

(©)

(4)
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/3 1

— — dx 1 UA J[ ST
/61+\/tanx

/3 1

/6 1+\/tanx

Find the value of

X

o y=log, > % 99 & AR

e’ +1

[aWa

x=1 8 x=2 & &9 I S|

Find the length of arc of the curve
X
e
=log
‘e 41
fag =ifvT fo % (a—x)y*=a’x Eal
39k fT=aeqell R gEm | SfHa S

from x=1 to x=2.

weﬂm'—rgnf%ﬁm%

Show that the volume of solid generated

by the revolution of the curve

a—x)y>=a’*x about its as tote
y ymp

1
is —m2a’.
2
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(5)
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4. (a) TA HIGTC:

()CZD2 +3xD + l)y =

Solve :

()CZD2 +3xD + l)y =

(b) TR FHIFIUT I A HIWT :

(px—y) (py +x) = h’p

Solve the differential equation :
(px—y) (py +x)=hp

() TRl GHIFT &I A HIWT :

d* .
—ty= x?sin2x
dx

Solve the differential equation :

d* .
—ty= x2sin2x
dx
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(6)
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5. (a) TA ®IVT:
2
sinzxd—§}:2y
dx
fen ® ff y=cotx Th B i
Solve :
2
sinzxd—§}:2y
dx

Given that y=cotx is a solution.

(b) Y= foexo fafy ¥ ga wifog .

dzy_ 2

y_
dx? 1+e*

Solve by method of wvariation of

parameters :
dzy_y_ 2
dx? l+e*
() BA HINT:

tdx=(t—2x)dt
tdy=(tx+ty+2x—1)dt
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(7)
Solve :
tdx=(t—2x)dt
tdy=(tx+1ty+2x—1)dt
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