INTEGRATION

EXERCISE 3.1

Q.1 Find 8y and dy in the following cases.

Q) y = x* = 1 when x changes from 3 t0 3.02 (Lhr.Board 2008, 2011, Guj.Board 2008)
(i)  y=x*+2xwhen x changes from 2 to 1.8
@) y= \/; when x changes from 4 to 4.41  (Lhr. Board 2005)
Solution:
(i)  y=x*—1when x changes from 3o 3.02
x=3, & = 3.02-3=10.02
y+3y = (x+08x)*— 1=y
= (x+8x)? -1 (x*=1)
= (x+8x)P2-1-x*+1
= (X +8x)? — X
= (3+0.02)>-(3)?
= (3.02)’-9
= 9.1204-9
= 0.1204 Ans.
y x2—1
Taking differential on both sides
dy d(x?)—d (1)
dy 2xdx (- dx=0x)
2 (3) (0.02)



Mathematics (Part-11) 183

(Ch.03) Integration

(i)

(i)

dy
y

y + 3y
oy
Sy

Sy
y

0.12 Ans.

x? + 2x when x changes from 2 to 1.8
Xx=2, x = 18-2=-0.2
(X + 8X)2 + 2 (X + 8X)

(X + 8X)2+ 2X + 28X —

(X + 8X)% + 2X + 28x — (X* + 2X)
(X + 8X)% + 2X + 28x — X* — 2
(X + 8X)% + 28x — X°
(2-0.2)%+2(- 0.2) — (2)?
(1.8)°-0.4 -4

3.24-44

-1.16 Ans.

Taking differential on both sides

dy
dy

<

y + 3y
8y
oy

d(x?) + 2dx

2xdx + 2dx

2 (2) (-0.2)#2(-0.2)
-08-04

-1.2 Ans

\/; when x changes from 4 to 4.41
X = 4,0x=441-4=041

-y
\/_
1 7

%7713

2
1 -2=01 Ans.

N

X

(

. OX = dx)
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dy = d@/x)

_ 1
dy = 5X dx

1
dy =3 \/;( dx
s o 041
y = 2\/71

dy = 04ﬂ =0.1025 Ans.

Q.2  Using differentials find dy dx
(i) xy+x=4 (i), (X% +2y* =
(iv) xy-Inx=c

Solution:

0] Xy +Xx=4 (Guj./Board2008)
Taking differential on_both sides
d(xy)+dx = d(4)
xdy + ydx +dx =0

xdy = —ydx—dx
(y + 1)dx

dy = - x
dy _ y+1
x - " x Ans
dx X
dy T Ty+1l Ans.

(i) x*+2y*=16 (Lhr. Board 2008)

Taking differential on both sides

Taking differential on both sides
d(x) +2d(y?) = d(16)
2xdx +4ydy =0

16

(--ox =dx)

dx and dy in the following equations.

(iii) x*+y® = xy?
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4ydy = —-2xdx
dy _ =2
dx 4y
dy _ X
dx = 2y Ans.
dx _ Y
dy = - Ans.
(i) x*+y*=xy?

(iv)

Taking differential on both sides
dx) +dy) = dxy?)
4x3dx + 2ydy= xd(y?) + y?dx

ACdx + 2ydy = 2xy dy + y?dx
2ydy — 2xydy = y’dx — 4xdx
2y(1-x)dy = (y*— 43 dx

dy YAt o

x T 2y@2x) r

dx _ 2y(1=X)

dy Ty A

dx 2y (x =1

@ = 4X3 _ yz ADnS.

xy—-Inx =c¢
Taking differential on both sides
d(xy) — d(Inx) d(c)

xdy+ydx—%dx =0

xdy = % dx — ydx
xdy = G - y) dx
xdy = (1;XX¥) dx
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dy _1-xy

dx X

dx X2

dy = 1_ Xy ADnS.

Q.3  Use differentials to approximate the values of

(i) ‘\‘/1_7 (i) @Y (i) cos29°  (iv) Sin61°
Solution:

M N7

Let

y = fx) = \x withx=16,3x=dx=1

dy = f'(x) dx
ﬁ
=12 X4 dx
_odx 11
T 4xT T A(16)"
1
4(24)?/4
1 _ 1
~ 4(8) - 32
dy = 0.03125
) = Vx
f(16) = /16
1
— (24)/4
=2
Using
f(x + 6x) ~ f(x) + dy
f(l6+1) = f(16) + dy
f(17) ~ 2+0.03125
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(i)

Using

(iii)

N,

(3 1)1/5
Let

y =
dy =

dy =
f(x) =
f(32) =

f(x + ox)
f(32-1)

~ 2.03125 Ans.

f(x) — Xl/5

-0.0125
15

(32)1/5
(25)1/5

I

f(x) + dy
f(32) + dy

Q

f(31) ~ 2-0.0125
(31)"°~ 1.9875 Ans.

cos 29°
Let

y =

f(x) = Cosx with x =30°, 6x = dx

withx=32,0x =dx =-1

=_10
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= ~1x7gg = —00174
dy = f(x)dx
= —sinx dx
= —sin30° x (—0.0174)
dy = 0.0087
f(x) = cosx
f(30° = cos30°
= 0.8660
Using
f(x+0ox) = f(x)+dy
f(30°-1° =~ f(30° +dy
f(29°) ~ 0.8660 +,0.0087
€0s29° =~ 0.8747 Ans.
(iv) sin61°
Let
y = f(x) = sinx with x =60° dX = 8x = 1°
= 1x7gg = 00174
dy = f(x)dx
= CO0Ss X dX
= c0s 60°x 0.0174
dy = 0.0087
f(x) = sinx
f(60°) = sin 60°
= 0.8660
Using
f(x +0x) = f(x)+dy

f(60° + 1%~ f (60°) + dy
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f(61°) ~ 0.8660 + 0.0087
Sin61° =~ 0.8747 Ans.
Q.4 Find the approximate increase in the volume of a cube if the length of its
each edge changes from 5 to 5.02
Solution:
Let x be the each edge of cube. Since the length of each edge changes from 5 to
5.02
x = 5,dx = 6x=5.02-5
= 0.02
Volume ofcube = V= xxxxXx
V=X
dv. = 3x%dx
dv = 3(5)°(0.02)
dv = 1.5 cubic unit
Increase in volume = dv = 1.5 cubic unit
Q.5 Find the approximate increase in the area of @ circular disc if its diameter is
increased from 44cm to 44.4 cm
Solution:

Let r be the radius of circular.disc. Since diameter increased from 44 cm to 44.4

cm so radius is

Q.1

4 444
Zcmto 2 cm

22cm to 22.2cm

r = 22cm, dr= &r= 222-22
= 0.2cm
dA = nd ()
dA = 2murdr
= 27(22) (0.2)
= 27.467 cm?

27.467cm? Ans.

EXERCISE 3.2

Evaluate the following indefinite integrals

Increase in area = dA






