Chapter 9: Differentiation

EXERCISE 9.1 [PAGE 120

Exercise 9.1 | Q 1.1 | Page 120

Find the derivative of the following function w.r.t. x.

X12
SOLUTION
Lety = x12

Differentiating w.r.t. x, we get

dy d 19
der dmx

— 12 x12-1

=12 %1

Exercise 9.1 | Q 1.2 | Page 120
Find the derivative of the following function w.r.t. x.
X—9

Lety = X2

Differentiating w.r.t. x, we get
dy d 4

—_—= —T

dz dz

= -9 x 97

=—9x~10
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Exercise 9.1 | Q 1.3 | Page 120

Find the derivative of the following functions w. r. t. x.
a3
T2

SOLUTION
3
lety =x2

Differentiating w.r.t. x, we get

Exercise 9.1 | 1.4 | Page 120

Find the derivative of the following function w. r. t. x.

Tevz

Lety = Tz

1 L
=Tx x2
E
2

y="Tx

Differentiating w.r.t. x, we get
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21
= —=z

2
21
-z

s
2

Exercise 9.1 | Q 1.5 | Page 120

Find the derivative of the following function w. r. t. x.

35
Lety = 3°

Differentiating w.r.t. x, we get

j—z = %35 =0 ...[35 Is a constant]

Exercise 9.1 | Q 2.1 | Page 120
Differentiate the following w.r. t. x.
X5+ 3x4

SOLUTION

Lety = x> + 3x*

Differentiating w.r.t. x, we get

dy d 5 4

— = — 3

dx dx (:E o )
d b

= — 3— gt
dzx T d:rm

= 5% + 3(4x°)

Y _ 5499,

dx
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Exercise 9.1 | Q 2.2 | Page 120

Differentiate the following w. r. t. x.
vz +logx — €°

SOLUTION
Lety = z+/x + logz—€®
—r— + logx—e”
2 g

Differentiating w.r.t. x, we get

dy d(i
— = —\z7 +1o :r—ez)
dz dx 5

d 3L d] d
= — —logx — —e

dx dx & dr

3 3 4 1 .
= —x? + — —e

2 T

3 1 1
:—xz—l———ez

2 T

3 1
Y~

2 T

Exercise 9.1 | Q 2.3 | Page 120

Differentiate the following w. . t. x.
5 1

r? + 5xs

SOLUTION

Lety =7 + A

Differentiating w.r.t. x, we get

dy d (s x
= — = — 5 5)
dz _ dz (‘”J“ *
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= —3? + 55—
dx dr
5 3 7

= —g2 1+ 5—gs 1
2
5 3 2

= —x? 4+ Txs
2

Exercise 9.1 | Q 2.4 | Page 120

Differentiate the following w. . t. x.

2 D o2

—r? + —xs

7 2

lety =2z + 243

o =—g2 — s
Y=y 2

Differentiating w.r.t. x, we get

dy d (2 - D 2
_ = — — T - — 3
dz dz 2

Exercise 9.1 | Q 2.5 | Page 120

Differentiate the following w. r. t. x.

Vz(z? +1)°

SOLUTION
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Lety = \,/E[:.!‘:2 + 1]2

LY = z? (324 +2z° + 1)

y = :r,% + 2z + z?
Differentiating w.r.t. x, we get

dy d(ﬂ 5 1
2 = T 4+ 29T 4 -:g)
dz dmx o *

I
|
|
N
m|5'3
_|_

Exercise 9.1 | Q 3.1 | Page 120

Differentiate the following w.r. t. X
x3 log x

SOLUTION

Lety = (x° log x)
Differentiating w.r.t. x, we get

dy d 3
de dmx BT

d
_ 3 3
=z (logz) + lﬂg;t:} (.'1:)
_ 2 1 2
=" X — + (log ) (3z%)

= x% + 3x° log x
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Exercise 9.1 | Q 3.2 | Page 120
Differentiate the following w. r. t. x

m% e’
SOLUTION

lety = T7e

Differentiating w.r.t. x, we get

dy d 5 p
&)

Exercise 9.1 | Q 3.3 | Page 120

Differentiate the following w.r. t. X
e*log x

SOLUTION
Lety = e” log x
Differentiating w.r.t. x, we get

dy_

d T
iz © e

d d
= eza(log z) + (log m)a (e*)
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:f(%) + (log z)(e*)

1
= e (——I—logm)
T

Exercise 9.1 | Q 3.4 | Page 120

Differentiate the following w.r. t. X

x3.3%
SOLUTION
Lety = x> 3%

Differentiating w.r.t. x, we get

dy
dz d:r( 3 )

— T T_ d 3
= {x3}{3x log 3) +3%(3x%)
= x? 3¥ (xlog3+3)

Exercise 9.1 | O 4.1 | Page 120
Find the derivative of the following w. r. t.x
z? + a?

72 — g2
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SOLUTION

Differentiating w.r.t. x, we get

dy d z? + a?
dr  dz \ 22 — a2

(@ - @) (@ a) - (24 ) (& )

(a2 — a2’

(2 ) (e + o) — (o + o) (e~ )
: (a2 — a?)
) (22 — a?)(2z + 0) — (2 + a?)(2z — 0)
) (a2 - a2)’

2z (;1:2 — .12] 2z (222 + ag)
@

2;11(:1:2 —a?—2?— ag)
@)

2:1‘:(—2&2)
T (@ - a)

—4za®

(a2 a?)’

Exercise 9.1 | Q 4.2 | Page 120
Find the derivative of the following w. r. t.x.
3z +5
2x2 — 4
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322 +5
222 — 4
Differentiating w.r.t. x, we get
dy d (3m2 +5 )
de dzr \ 2z2—4
(222 — 4) 2 (322 +5) — (322 +5) £ (222 — 4)
i (222 — 4)°
(222 — 4)(6z + 0) — (3z® + 5)(4z — 0)
) (222 — 4)°
6x (23:2 — 4) — 4:1*:(31‘:2 + 5)
(222 — 4)
2z[3(22% — 4) — 2(32* +5)]
(222 — 4)°
2z(6z® — 12 — 62* — 10)
(222 — 4)°
2z(—22)
(222 — 4)°
—44x
(222 — 4)°

Lety =

Exercise 9.1 | Q@ 4.3 | Page 120

Find the derivative of the following w. r. t. x
log x
z*—5h

SOLUTION
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log
Lety = 5

> —5

Differentiating w.r.t. x, we get

dy d log x
de dxr \ z®—5

) (z* —5) L (logz) — (log z) = (2* — 5)

(z* —5)’
_(@*—5)(3) —logz(g; (=*) — 5 (5))
(z* —5)°
(3:3 — 5)% — log m(3m2 — [])
) (z* ~5)°
B (3:3 — 5)% — 3z%logz
@)

Exercise 9.1 | O 4.4 | Page 120

Find the derivative of the following w. r. t.x

3e* — 2
Jet + 2
SOLUTION
3et — 2
Lety =
3et + 2

Differentiating w.r.t. x, we get

dy —d (3e”—2
der dr \ 3e*+2

(3e” + 2)-2(3e” — 2) —

(3e* —2)-2(3e* 4 2)

(3e* 4 2)°
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(3e7) (45 (3€7) — 4 (2)) — (3e —2) (5 (3¢") + £ (2))

(3e* + 2)°
_ (3¢% +2)(3€% — 0) — (3¢= — 2)(3€* + 0)
i (3% + 2)°
_ 3e"(3e” + 2) — 3e"(3e” — 2)
i (3e* + 2)°
~ 3e"(3e" + 2 —3e" +2)
) (3e* + 2)
o 3e” (4)
- (3e7 +2)°
O 12¢
 (3e* +2)°

Exercise 9.1 | Q 4.5 | Page 120

Find the derivative of the following w. r. t.x.
re”’

T+ e*

SOLUTION

Te’

r+ et

Llety =

Differentiating w.r.t. x, we get

dy d re®
de dr \ z+e*

@+ e)f(ae) — (ze?) f(z +e)

(z + e=)’
(e + ) o) + e (o)) — e (e o) + )
(z + e*)’
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_ (z + e*)[xze® + e"(1)] — ze™ (1 + &)
(z + %)’
(x + e*)(xe® + ") — xze® (1 + ")

(z + e%)’

_ (z+e")e"(x+ 1) — ze® (1 +e%)
(z + e*)?

_ e“l(z +e”)(z+1) — (1 +e”)]
(z + e®)’

Exercise 9.1 | Q 5.1 | Page 120
Find the derivative of the following function by the first principle.
3x2+ 4

SOLUTION

Let f(x) = 3x% + 4
Afx+h)=3x+h?2+4
= 3(x2 + 2xh + h?) + 4

= 3x? + 6xh + 3h? + 4
By first principle, we get
vy J(@+h) — f(x)
F6d =lim h
(3z* + 6zh + 3h? +4) — (322 + 4)
=lim
h—0 h
. 3h%+ 6zh
=lim ———
h—0 h
. h(3h +6x)
=lim
h—:0 h
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=lim (6x + 3h) ..[~ h—=0, ~h £0]
h—0

= 6x + 3(0)
= b¥

Exercise 9.1 | Q 5.2 | Page 120

Find the derivative of the following function by the first principle.

NES

SOLUTION

baes

Let f(x) = zv/z = =
Lfx+h)=(z+ h)%
By first principle, we get
+h) —
ot TE TR~ (@)
h—0 h

lim (z + h)% _ 23
h—:0 h

[(LE + h]% — mﬂ {[’L‘-l—h)% +x

ol s

|

=lim - ;
h0 h[(:c +h)T + aﬁ}
h)’ —a*
lim (z+h)" —z

30 h[(m +h)T + mﬂ

. x4 3z2h + 3zh® + R — 2°
=lim - ;

h0 h[[:r:+h]?—|—:c?)
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h(3z* + 3zh + h?)

3

h—0 : -
T oh [(m + h)%”’]

h(3:r2 + 3xzh + hg)

k0 h[(x +h)? 4+ m%}

3z2 + 3zh + h?
i o PSR 20, ~h#0]

3
(:r:—l—h]?—l-m%
3z2 + 3 x 20+ 02

(m—I—U)% + i

3x2

Exercise 9.1 | Q 5.3 | Page 120

Find the derivative of the following functions by the first principle.
1

2x + 3

SOLUTION

Let f(x) =

2z + 3
1 B 1
20z +h)+3 2z+2h+3

s fx+ h) =

By first principle, we get
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0= i 1EER =)

iy \Zemrr) ~ (55)

h—0 h
o 1[22+3-2z—2h—3
= E[(2m+2h+3)(2m+3}
o1 —2h
11 —
=0 h (22 + 2h + 3)(2z + 3)
1= _2
M Gzt 2hi)(2zil)

—2
(2 +2 x 0+ 3)(2z + 3)
—2
(2z + 3)°

[h =0, ~hz0]

Exercise 9.1 | Q 5.4 | Page 120

Find the derivative of the following function by the first principle.
r—1

2¢ + T

SOLUTION

r—1
2z + 7
r+h-—1 z+h-—1
20 +h)+7 2¢+2h+1T

Let f(x) =

s+ h) =

By first principle, we get
fz +h) - f(z)
h

0= iy
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r+h+1 r—1

- lim 2z+2R+T 247
h—0 h

i L[EHR 1)@z 4T) — (2 - 1)(22+ 2k +7)

0 R | (22 + 2R+ 7)(2z +7)

o 1| (22 +2zh— 22+ T+ Th—7— 22— 2zh — Tz + 2z + 2R+ 7)
= (2z + 2k +T7)(2z + 7)

g L[

=0 h | (22 + 2R +T) (22 +7)

) 9

(22 +2x0+T7)(22+7)

) 9

(22 +17)°

EXERCISE 9.2 [PAGES 122 - 123]

Exercise 9.2 | Q 1.1 | Page 122

Differentiate the following function w.r.t.x.
T

z+1

SOLUTION

Lety =
Y r+1

Differentiating w.r.t. x, we get

dy d T
de dzx\z+1

(z+1)L(z)—zL(z+1)
(z+1)°
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(z+1)(1) —z(1+0)
(z+1)
z+l-z
(z+1)°
o
(x+1)°

Exercise 9.2 | Q 1.2 | Page 122
Differentiate the following function w.r.t.x
z? +1

x

SOLUTION

r? +1
T

Lety =

Differentiating w.r.t. x, we get

dy d [z +1
dr d:r( T )
gt (z22+1) — (22 + 1)L (z)
72
z(2z +0) — (z* +1)(1)
2

T
202 — 22 -1
2

T
dy 2 — 1

dr 2
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Exercise 9.2 | Q 1.3 | Page 122

Differentiate the following function w.r.t.x.
1

et +1

SOLUTION

Lety =
Y et +1

Differentiating w.r.t. x, we get

d d 1
di T dx (ez + 1)
(e + 1)L (1) — (1)L (e + 1)
(e* +1)2
(e + 1)(0) — (1)(e* +0)
(e + 1)
e"+1—e"
(e +1)°
~ 1
(e + 1)

Exercise 9.2 | @ 1.4 | Page 122

Differentiate the following function w.r.t.x

et +1
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SOLUTION

EZ‘

et +1

}f:

Differentiating w.r.t. x, we get

dy d e®
dr  dz (e“ + 1)
_(en+ l]d%(e“"} — %(e’* +1)
_ (e +1)°
(e +1)e" —e"(e” +0)
. (e + 1)
e*(e* +1—e%)
(e +1)°
T

) (e +1)°

Exercise 9.2 | 1.5 | Page 122

Differentiate the following function w.r.t.x
i

logx

Lety =
log =

Differentiating w.r.t. x, we get

dy d T
de dz \ logz
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: logz L (z) — z-(log z)
(log z)”
logz(1) — m(%)
(log z)*
_logz —1

~ (loga)®

Exercise 9.2 | @ 1.6 | Page 122

Differentiate the following function w.r.t.x.
2:!:
logx

SOLUTION

F 4

Lety =

log x
Differentiating w.r.t. x, we get
dy d ( 27 )
dx dz \ logx
_log mf‘i(?) — 2"*4% (log x)
(log z)’
_ logz(271log2) — 27(+)
_ (log )
(2" logz.log2)(— =)
(log z)’
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Exercise 9.2 | 1.7 | Page 122

Differentiate the following function w.r.t.x

(2% — 1)

(2e* +1)

SOLUTION
2e” — 1

Lety = ©
Ze* +1

Differentiating w.r.t. x, we get
dy d (2&3 — 1)
dx de \ 2e* +1
(2e% +1)-2 (2e* — 1) — (26 — 1) & (2€* + 1)
(2e* +1)°
(2e® 4 1)(2e") — (2e* — 1)(2e%)
(2¢* +1)°
2e"(2e* + 1 — 2e* +1)
(2¢* +1)°
2e"(2)
(2¢* 4 1)°
de*
(2= +1)°

Exercise 9.2 | Q 1.8 | Page 122

Differentiate the following function w.r.t.x
(z+1)(x—1)
(e +1)
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SOLUTION

_(z+1)(z—1)
Y T e )
r? —1

T e )

Differentiating w.r.t. x, we get

dy d (mg — 1)

dz dr \ e* +1

(eF+ 1) (22 —1) — (22— 1) (e* + 1)
(ex +1)°

(2 +1)(2z) — (z? —1)(e* +0)

(e* + 1)2

_ 2ze” + 2z — zle® + e*

_ (€= + 1)

 2ze® +e" —zle” + 2z

_ (€= + 1)

EE(2$ +1— :1:2) + 2z

(e +1)°

Exercise 9.2 | Q 2.01 | Page 122

Solve the following example:

The demand D for a price P is given as D = 27/P, find the rate of change of demand
when priceis 3.
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SOLUTION

27
Demand, D = —
P

dD

Rate of ch fd d=—
ate of change of deman 1P

=27((-1)P?)

—1 —27
:27(—2) =
p p

When price P = 3,

Rate of change of demand,

. When price is 3, Rate of change of demand is -3.

Exercise 9.2 | Q 2.02 | Page 122

Solve the following example:
P+5

If for a commodity; the price-demand relation is givenas D = P—-1 Find the marginal
demand when priceis 2.
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SOLUTION

P+5
P—-1

Given, D =

Marginal demand =

dD d (P—I—5)

dP  dP\P—1
_-1)gE@+5) - (p+5)gFE@—1)
(P—1)’
_(p-1)(A+0)—(p+5)(1-0)
(P—1)’
P-1-P-5
o (p-1)
-6
(p-1)
When P = 2,
. dP
Marginal d-:e-rrmr‘u:i,(E)P_2
=6 _ &
(2-1)°

. When price is 2, marginal demand is -6.

Exercise 9.2 | Q 2.03 | Page 122

Solve the following example:
The demand function of a commodity is given as P = 20 + D-D2. Find the rate at which

price is changing when demandis 3.
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SOLUTION

Given, P =20 + D - D?

dP
dD

Rate of change of price =

d 2
E(EO—I—D—D]

0+1-2D

=1-2D
Rate of change of price at D = 3 is
(@)
dD Jp_,
=1-2(3)=-5
~. Price is changing at a rate of -5 when demand is 3.

Exercise 9.2 | Q 2.04 | Page 122

Solve the following example:

If the total cost functionis given by; C = 5x3 + 2x? + 7; find the average cost and the
marginal cost when x = 4.
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Total cost function, C = 5x% + 2x% + 7
C

Average cost = —
T
~ 5z + 2x2 + 7

{££

— 5%2 + 2 + —
I

When x = 4,

7
Average cost = 5(4)2 + 2(4) + 1

=80+8+ I
4
32043247
4
_ 359
4
. dC
Marginal cost = —
dx
4 (5z* + 227+ 7)
dx
d , 4 d , 4 d
:5— 2_ - I?
d:t:(m)—i_ dm(m)—l_dm()

= 5(3x2) + 2(2x) + 0
= 15%% + 4x

When x = 4, Marginal cost = (E)
dz | .,
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= 15(4)2 + 4(4)
= 240 + 16

= 256

359
.. the average cost and marginal cost at x = 4 are e and 256 respectively.

Exercise 9.2 | Q 2.05 | Page 122

Solve the following example:
The total cost function of producing n notebooks is given by C= 1500 —= 75n + 2n?+n

3/5.

Find the marginal cost at n = 10.

Total cost function,

no
2
C=1500-75n + 2n= + 5

dC

Marginal Cost = —
dn

d 3
(1500 THn + 22 + —)
dn 5

__4 o 4 d 2
_dn(1500) 75dﬂ(n)+2dn( )+ == (n)

=0 — 75(1) + 2(2n) + %(3?9]
2

3
= 75+ dn +
5

When n = 10,

Marginal cost
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dC 3
-(—= — —75+ 4(10) + =(10
(@), -+ 400+ 500

= -75+40 + 60
=25

Exercise 9.2 | Q 2.06 | Page 123

Solve the following example:
The total cost of ‘t’ toy cars is given by C=5(2") + 17.
Find the marginal cost and average cost at t=3.

Total cost of 't' toy cars, C = 5(21) + 17

Marainal Cost = €
alrdina OsT = —
9 dt

- 2 [5(2917]

4oy, 4
_5dt(2)+dt(1?)

=52 log2) + 0
= 5(2% .log 2)
Whent = 3,

Marginal cost = (E)
dt /,

= 5(23.log 2) = 40 log 2

c  5(2) +17
Average cost :? =7

=3
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_40+17
=—
. att = 3, Marginal cost is 40 log 2 and Average cost is 19.
Exercise 9.2 | Q 2.07 | Page 123

19

Solve the following example:

75 — 3P

If for a commodity; the demand function is given by, D = " find the marginal
demand function when P =5

SOLUTION
Demand function, D =+/75 — 3P
dD
Now, Marginal d d= —
ow, Marginal deman 1P
_ 4 (w./'?ﬁ - 3P)
dP
1 d
= . (76 — 3P)
2\/75 — 3P dP
1 (0-3x1)
2475 — 3P
~ —3
2756 — 3P
When P = 5,
dD
Marginal demand = (—)
dP ) p_5
—3
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—3

V60

—3
415

. Marginal demand =

at P = 5.
4+/15

Exercise 9.2 | Q 2.08 | Page 123
Solve the following example:

The total cost of producing x units is given by C=10e2X, find its marginal cost and
average cost when x=2

SOLUTION
Total cost, C = 10e2*
_ dC
Marginal cost = —
dx
d d
= — (ll[le?m) = 10— (eﬂa:]
dr dx

d
= 10. e’z ——(2z) = 10. e’z.2(1)
I

= 20e2
When x = 2,

dC
Marginal cost = (—)

dr J .,
= 20e*

Average cost = —
T

~ 102z

H

Get More Learning Materials Here : & m &N www.studentbro.in



10e* 4
When x = 2 average cost = > = 5e

- When x = 2, marginal cost is 20e* and average cost is 5e%.

Exercise 9.2 | Q 2.09 | Page 123

Solve the following example:
The demand function isgiven as P = 175 + 9D + 25D?2 . Find the revenue, average
revenue, and marginal revenue when demand is 10.

Given, P = 175 + 9D + 25D?

Total revenue, R = P.D
= (175 + 9D + 25D3)D
= 175D + 9D? + 25D°

Average revenue =P =175+ 9D + 25D°

dR
dD

Marginal revenue =

- % (175D + 9D + 25D°)

d d
-175—— (D) + 9—D(D?*) + 25
-5 (D) +97D(D%) +25

=175(1) + 9(2D) + 25(3D?)

()

= 175 + 18D + 75D%

When D = 10,

Total revenue = 175(10) + 9(10)2 + 25(10)3
= 1750 + 900 + 25000 = 27650
Average revenue = 175 + 9(10) + 25(10)2
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=175+ 90 + 2500 = 2765

Marginal revenue =175 + 18(10) + 75(10)2
=175+ 180 + 7500 = 7855

=~ When Demand = 10,

Total revenue = 27650,

Average revenue = 2765

Marginal revenue = 7855.

Exercise 9.2 | Q 2.1 | Page 123

Solve the following example:

The supply S for a commaodity at price P is given by S = P2+ 9P - 2. Find the marginal
supply when priceis 7.

Given, S =P2 + 9P -2
Marginal | ds
arginal su = —

g PPy dP

d 2 ‘

d 9 d d
=—|(P 0O—(P) — —(2
= 2P + 9(1) -0
=2P+9
When P = 7,

ds
Marginal ly =| —
arginal supply (dP)P=?
=2(7)+9
=14 +9 =23

- Marginal supply is 23, at P = 7.
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Exercise 9.2 | Q 2.11 | Page 123
Solve the following example:

The cost of producing x articles is given by C = x2 + 15x + 81. Find the average cost and
marginal cost functions. Find marginal costwhen x = 10. Find x for which the marginal
cost equals the average cost.

Given, cost C = x% + 15% + 81

C  z®+15z +81
Average cost = =
T T

81
=x+ 15+ —
T

aC

€I

and Marginal cost =

= i(mg + 15z —I—Sl]

 dzx
d 5 d d

= — + 15— + — (81
dx (m ) dxz (.'1:] d:r{ )

=2x+15(1) +0=2x+ 15
When x = 10,

dC
Marginal cost = (—)
dzx =10

=2(10) + 15 =35
If marginal cost = average cost, then

81
2x+ 15 =x+ 15+ —
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- %2 = 81
“x=9 .[+x>0]
MISCELLANEOUS EXERCISE 9 [PAGES 123 -124

Miscellaneous Exercise 9 |Q 1.1 | Page 123

Differentiate the following function .w.r.t.x
X5

Lety = X
Differentiating w.r.t. x, we get

dy_d 5

— — 1% =5z!
dx dz

Miscellaneous Exercise 9 |Q 1.2 | Page 123

Differentiate the following function w.r.t.x

X—2
SOLUTION
Lety = x 2
Differentiating w.r.t. x, we get
dy _ i(m—?) _ _o.3_ 2
der dx xd

Miscellaneous Exercise 9 | Q 1.3 | Page 123

Differentiate the following functions w.r.t.x.

vz
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SOLUTION

Lety = vz
Differentiating w.r.t. x, we get

d d 1
Y9 _ L gz
dx dzx 2T

Miscellaneous Exercise 9 | 1.4 | Page 123

Differentiate the following function w.r.t.x

zVz

SOLUTION

Lety = z/z
3
y= &2

Differentiating w.r.t. x, we get

dy d 3 1
S = —7t

dz _Em 2

2
2

Miscellaneous Exercise 9 | Q 1.5 | Page 123

Differentiate the followingfunctions.w.r.t.x.
1

NE
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1

Lety =——
NE
Differentiating w.r.t. x, we get
dy o —1 Ts - —1
dr 2 B 2r3

Miscellaneous Exercise 9 | Q 1.6 | Page 123

Differentiate the following functions. w.r.t.x

7X
SOLUTION
Lety = 7%

Differentiating w.r.t. x, we get

dy d
— = —T7" =710 7
dz dz 8

Miscellaneous Exercise 9 | Q 2.01 | Page 123

d
Find =¥ i
dr
B
y -
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SOLUTION

2. 1
y=z"+ —
T

2 2

SV = XS X

Differentiating w.r.t. x, we get

dy d _
aza(mz‘l‘m 2)
d e d
_d$($)+d$($ )
= 2% - 2x73

2
:2I_F

Miscellaneous Exercise 9| Q 2.02 | Page 123

dy
Find —= if
In d;r: I

y=(\/’5+1)2
y=(vVz+1)’
cy=z+2Vz+1

Differentiating w.r.t. x, we get

dy d
. E(a«:+2\/’E+ 1)

d d d
:E(mwza{ﬁ) +E(1)
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1+2(2j&)+0

dy 1
dr NE

H
_|_
|

Miscellaneous Exercise 9 | 4 2.03 | Page 123

d
Find =2 if
dr

y = (N/E-l-ﬁ)?

SOLUTION

()

1
LY =X+ 24+ —
£

Differentiating w.r.t. x, we get

dy d 1
— - —(z4+2+—
dz d:r(m :r:)

d
=140+ — (=
— ()
=1+ (-1)x°
I?
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Miscellaneous Exercise 9| Q 2.04 | Page 123
d

Y if
dx
y=az—2z>+Vz+1

SOLUTION

y=z-222 +zr+1

Differentiating w.r.t. x, we get

Find —

ji di(3—2m2+\/5+1)
d d
- ( ’) - ( %) + —(Vz) + —(1)

d /1
= 322 — 2(2 —( ?) 0
x (:r)—l—dmm +

1
—322 —dr + Em?_l

1
=3z — 4x + Ea:?

E = 3z% — 4z +
dx 2V

Miscellaneous Exercise 9 | Q 2.05 | Page 123
dy
if

dx

Find —

y=x% 4+ 2% 1
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SOLUTION

y=x2+ 2% 1

Differentiating w.r.t. x, we get

dy d .

. dm(m + 2 1)

d , 5 d I_i
L @) L) - L

=2x+2%log2-0
=2x + 2% log 2

Miscellaneous Exercise 9 | Q 2.06 | Page 123
d
J i
dx
y=00-x(2-x

y=01-x(2-x)

Find —

=2 -3x + %2

Differentiating w.r.t. x, we get

dy d

2—3

dx dm( I—HE)

_ —(2) 3—($}+ @ z?)
dx

= 0-3(1) + 2x

= -3 + 2x
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Miscellaneous Exercise 9 | Q 2.07 | Page 123

dy
Find — if
dx
B 1+ x
Y 2+ x
B 1+=zx
J 24+

Differentiating w.r.t. x, we get
dy d [1+=x
dr  dz (E—I— m)
) (2+m)d%i(l—l—:r} — (l—l—:r]d%(2+m)
_ 2+ z)°
(2+2)(0+1)-(1+=z)(0+1)
. 2+ z)’
dy (2+z)—(1+=z)
dz  (2+2z)
24zx—-1-—=2
 @2+2)?
_ 1
C(2+2)

Miscellaneous Exercise 9| Q 2.08 | Page 123

dy

Find — if
dx
(logx + 1)
B x

Get More Learning Materials Here : & m

@g www.studentbro.in



SOLUTION

(logz + 1)
B T
Differentiating w.r.t. x, we get

dy d [logz+1
dr  dr

H

mdi'z{]ug:r: +1) — (logz + 1}%@]

72

z(= +0) — (logz + 1)(1)
2

T
1-logz—1

I‘E
_—logx
B 2

£

Miscellaneous Exercise 9| Q 2.09 | Page 123

dy
Find — if
dzx
Y log x
SOLUTION
—_ EI
log =

Differentiating w.r.t. x, we get

dy d e’
de dz logx

Get More Learning Materials Here : I

@g www.studentbro.in



 (logz) £ (%) — () (log )
(log z)*
(lﬂgm —e*(1)
(log z)’
_ e’ (lng:r: — %)
(log z)?

Miscellaneous Exercise 9| Q 2.1 | Page 123

dy
Find —if
In dxl

y =xlog x (x* + 1)
SOLUTION

y =xlog x (X2 + 1)

Differentiating w.r.t. x, we get
dy
de

(z)(log m)i (22 +1) — (22 + 1)i((m)(lng z))

%(a:](log x) (.'1:2 + 1}

= (zlogz)(2z + 0) + (2 + 1) {m—(log z) + (log m) (.'1:]]
=222 log z + [;1:2 +1) [:t: X % + (log m)(l)]

= 2x2 log x + X2+ 1) (1 + log x)
=2x2 log x + X2+ 1)+ 2 +1) log x

Miscellaneous Exercise 9 | Q 3.01 | Page 124
Solve the following.
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The relation between price (P) and demand (D) of a cup of Tea is given by D = 12/P.
Find the rate at which the demand changes when the price is Rs. 2/- Interpret the result.

SOLUTION

D d D =
emand, D =—
P

dD

Rate of change of demand = —
dP

4 (12
dP\ P

d . .
=12 (P71) —12((-1)P %)

(1 ~12
)"
When price P = 2,

Rate of change of demand, (E) = —12 = —3
2
P2 (2)

.. When price is 2, Rate of change of demand is -3
Here, rate of change of demand is negative

.. demand would fall when the price becomes 2.

Miscellaneous Exercise 9 | Q 3.02 | Page 124

Solve the following.

The demand (D) of biscuits at price P is given by D = 64/P3, find the marginal demand
when priceis Rs. 4/-.
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SOLUTION

64

Given demand D =—
P2

dD

Now, inal d d=—
ow, marginal deman 1P

_4 (4
dP \ pd
d

_ = =3
—64dp(p ]

=64 (-3) P4
—192
p-i
When P = 4

dD
Marginal demand = (—)
dP /, 4

-192

(@

—192

256
_ —3
4

Miscellaneous Exercise 9 | Q 3.03 | Page 124

Solve the following:
The supply S of electric bulbs at price P is given by S = 2P3 + 5. Find the marginal
supply when the price is Rs. 5/- Interpret the result.

SOLUTION
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Given, supply S = 2p> + 5

_ dS
Now, marginal supply = o

dS
Marginal supply = (—)
dp -

=6(5)2=150

Here, the rate of change of supply with respect to the price is positive which indicates
that the supplyincreases.

Miscellaneous Exercise 9 | Q 3.04 | Page 124

Solve the following:

The marginal cost of producing x items is given by C = x? +4x + 4. Find the average cost
and the marginal cost. What is the marginal cost when x=7.

Total cost, C = X% + 4x + 4

2
C - +4z +4
Now, Average cost =— =
T

I

= x+4+ —
-

de d
d Marginal cost =— — (2% + 4z + 4
an arginal cos dv de (:1: + 4z + )

Get More Learning Materials Here : & m &N www.studentbro.in



d 5 d d
=— +4— + —(4
dx (m) dx (2) d:r{ )
=2x+4(1)+ 0
=2x+ 4

s Whenx =7,

= ()
Marginal cost = | —
dr ) -

=2(7) +4

=14 + 4

=18

Miscellaneous Exercise 9 | Q 3.05 | Page 124
Solve the following:

The Demand D for a price P is given as D = 27/P, Find the rate of change of demand
when the price is Rs. 3/-.

SOLUTION
27
Demand, D = —
P
dD
Rate of ch fd d= —
ate of change of deman P

4 (%
" dP\ P
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—1 —27
:27(—2) =

p p
When price P = 3,

Rate of change of demand,
(@) _ T,
dP J, 5  (3)°
. When price is 3, Rate of change of demand is -3.

Miscellaneous Exercise 9 | Q 3.06 | Page 124

Solve the following.

(P+5
. _ o \P-1) _
If for a commodity; the price demand relation is given be D = Findthe
marginal demand when price is Rs. 2/-.

SOLUTION|
| P+5
Gwen,D=(P_1)

_ dD d (P+5
Marginal demand = (E) = 4P (P— 1)
:(p_1)%(P+5)—(P+5)di(P—1]

(P—1)°
(P—1)(1+0)— (P+5)(1—0)
) (P—1)°
P-1-P-5
o (P-1)

__ =6
S (P-1)
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When P = 2,

dP
Marginal demand,(ﬁ) o

=6

-1

- -6

.. When price is 2, marginal demand is -6.

Miscellaneous Exercise 9 | Q 3.07 | Page 124

Solve the following.

The price function P of a commodity is given as P = 20 + D - D2 where D is demand.

Find the rate at which price (P) is changing when demand D = 3.

SOLUTION

Given, P =20 + D - D?

Rate of ch f price = 22
dte OT chandge ot price = ——
=——(20+ D — D?

73 (20 + )
=0+1-2D

=1-2D

Rate of change of priceat D = 3 is
ar =1-2(3)=-5
dD ) 4 )
.. Price is changing at a rate of -5 when demand is 3.

Miscellaneous Exercise 9 | Q 3.08 | Page 124

Solve the following.

If the total cost functionis given by C = 5x3 + 2x2 + 1; Find the average cost and the

marginal cost when x = 4.
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Total cost function C = 5x° + 2x° + 1

C
Average cost = —
T
~ 5z + 2z% + 1
B x
= 5x% + 2x + —

o

1
When x = 4, Average cost = 5|[4}E + 2(4) + 1

1
—80+8 + —
4
320+ 32+1
) 4
_ 353
4
_ dC
Marginal cost = —
dx
= i (5;1:3 + 222 + 1)
dzx
d , 4 d , o d
=5H— 2— —(1
dm(m}—l_ dm(x)—l_d:ﬂ()

=5(3x%) + 2(2x) + 0

= 15%% + 4x

dC
When x = 4, marginal cost = ( )
dr ) ,_,

= 15(4)2 + 4(4)
= 240 + 16
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= 256
353

.. The average cost and marginal cost at x = 4 are and 256 respectively.

Miscellaneous Exercise 9 | Q 3.09 | Page 124

Solve the following.

The supply S for a commodity at price P is given by S= P2 + 9P - 2. Find the marginal
supply when price Rs. 7/-.

Given, S = P2 + 9P -2
Marginal supply = 22

arginal supply = ——
- (P2 0P 2)

dP

d d d
-2 -2 (p)— 2 (3

ap P) + 955 (P)— 5 (2)
= 2P + 9(1)-0
=P+ 9
When P =7,

ds

Marginal supply = [ 22

arginal supply (dP)P=?
27 + 9
=14+ 9 =23

.. Marginal supply is 23, at P = 7.

Miscellaneous Exercise 9 | Q 3.1 | Page 124

Solve the following.
The cost of producing x articles is given by C = x2 + 15x +81. Find the average cost and

marginal cost functions. Find the marginal cost when x = 10. Find x for which the
marginal cost equals the average cost.
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Given, cost C = X2 + 15x% + 81

Average cost =

C  z*+ 15z + 81
o s

T
81
=x+ 15+ —
T
: dC
and Marginal cost = —
x

= d;i(:rg—l—wm—l—Sl)
_ 4
 dx

=2x+15(1) + 0 =2x + 15

(z?) + 15%(3:) - {%(81)

When x = 10,

dC
Marginal cost = (—)
=10

dx
= 2(10) + 15 = 35

If marginal cost = average cost, then

81
2x+ 15 =x+15+ —

£
81
oM = —
o s
~xe =81
2x=9 [+x>0]

Get More Learning Materials Here : & m

@g www.studentbro.in



