INTEGRALS & ITS APPLICATIONS
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(A) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct explanation of the
Assertion (A).
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Evaluate
Solution:
(a)
1 xe* _ rl(x+1)-1 i1 1
fo (x+1)2 dx = J, (x+1)2 edx = fo [x+1_(x+1j)2] dx [
It 1 e 1,1
=[] =5 |5 +3]
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R(z) = —+5)de=———+5 C
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11. Evaluate:

4 2 4
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12.The

13. The

14.Evaluate:
Sol.

3
TC=J(5[]+

Given, MR = 9 + 2x — 6x?

TR = [(9+ 2x — 6x%)dx
TR=9x+x*-2x3+k
Whenx=0,TR=0,s0k =0
TR = 9x + x? — 2x3
= px = 9x + x? — 2x3
= p =9 + x — 2x? which is the demand function

00 J
x+1) x

TC =50x+ 300log|x + 1|+ k
Ifx=0,TC = %2000

So 2000 = 300(log 1) + k =k = 2000
So TC = 50x + 3001og(x + 1) + 2000
Required Area
2 IR

= Jo x*dx = ?‘0 )
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15. Evaluate:




Sol.

I:J']. dx

0 e¥(1+e¥)

e dt x x o ;
=L g (Put e* = t = e¥*dx = dt)

e 1 1 1
= (t+Et o) a

— [~ log(t) — 2 + log(1 + tj)]z

og (1) - 4 ~tog2 -

e

:log(lztae) o+t
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16. The
Solution:
(a) Here. po=25
Putting p = po and X = Xo in the given supply function 100p = (x + 20)°.
We have xp = 30
Thus.
) . o %o _ 1 30 2
Producer’s surplus = poxo — [ ° pdx = 750 — — [ (x + 20)dx
750 — L[ 3™
750 — — [3 (x + 20) ]D
=750 ———[(50)° — (20)°] = X360
17.Find :
Solution:
_ 2x%+1 _ 6x—3
) I'= [ = J@+ 5 5)dx

=[2dx+ [ [iJr x%] dx {Using partial fractions}

=2x —3loglx—1|+9loglx — 2|+ C
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18.Find :
Sol.

19. The

20. Evaluate:

21.Find:

1 A B Cx +D V2
Let R = + ; ]
x+Dx +1 X +1 x + 1) X+ 1
Getting the values,
1 1 -1
A== B==.C=—andD=0 !
2 2 2
Thus
1 1 1 x dx
I:ji dx + — | —— dx—— I
2(x+1) 2° x + 1) 27x 41
! 1 1 5
—log(x+1)——— ——log | x*+1 [+C
2 2x+1) 4 1%
1 ) . 1 i
ﬁ log(1 + 2z)dz = [log(1 + 2z) - ] /; M EI-Ed:n
= [zlog(1 + 2z)]} ﬂ I ?rzrdm
— (1-log(L + 2(1)) - 0-log(1 + 2(0))) /: %dr
1
ISR EC S S
1
= log(3) | ( 3 23:) dzx
1
= log(3) [I = log(1 Q:r):|
i
= log(3) ((l Elog[ 2[1]}) (l] %log{l 2[0)]))
=log(3) ((l —log(ﬂ)) (f] %lugﬁl}))
= log(3) (l élog[.‘}] U)
= log(3) - 14 %lﬂg(.‘*}]
=glog(3] 1
‘8
Q-26 j(m)dx— (fx?—2x+4——)ax 2 Mark
3
=x?—x2+4-x—810g|x+2|+6. 1 Mark

(where C is an arbitrary constant of integration)




22.Find:

[(x? + Din xdx
Integrating by parts

Inx (‘;—3+ x)— f}—t(x?g+x) dx. 2 mark
Inx (§+x)—f(x?2+ 1)dx

x3 x3 ;
nx (S+x) - (S+x)+C. 1 Mark
23.The
Q-29 Under pure competition
Pa = Ps
= 16—x*=2x*+4
= 3x? =12 = x =2, -2 ; since x can’t be —ve, so x=2 1 Mark
Whenx, =2; py =12 Y2 Mark
Hence, Consumer’s surplus = fnz Padx — poXy 15 Mark
24.The
Pa = Ps

=56-x>=8+L1

= %xz =48 = x2 =36 = x=6,-6;sincex can’t be —ve, so x=6 1 Mark

When xy = 6; po = 20 Y2 Mark
Hence, Producer’s surplus = pyx, — f06 psdx Y» Mark

6 X2

=6x20— [ (8+%)dx

=120 —[48+24]

=48 units 1 Mark

25. Evaluate:
dx

f(l +eX)(1+e™™)

_J- eXdx
T J (142

= f§,wherer:ex+ 1 and dt = e*dx

_t+

:_1 —|—C

1+e¥*




26. Evaluate:

27.Under

fx log(1 + x*)dx , Integration by parts

=log (1 +x2). [ xdx — f[;—xlog(l +x2). [ xdx] dx

2
:—Iog(1+x2) — ”1+x2 .?] dx
=Zlog (1+x%) — [2—d
- Tiog (142~ [ 55 dx
2
=—log (1+x%) — [[x - ——] dx

:XE—ZIGg(1+x2) —x2—2+ %Iog(1+x2)+f_’.‘

~[(1+x?)log (1 +x%) —x?] + C

Under pure competition, py = ps

8 x+3
= ——2= =
x+1 2

=>x*+8x—9=0
=x=-91
~r=1

1.5

28.The

Whenxy, =1=p, =2

1
2
~ Produce surplus =2 — f1x+3d [XTJ'?]:Z
0

p =274 —x*

= R =px= 274x—x3

R — 274 — 3x?

dx

Given MR =4 + 3x

In profit monopolist market,
MR =" 4+ 3x =274 — 3%

S>x24+x—-90=0

1.5

1.5




29.The

30.1f

Sol.

=x= -10,9
.‘.x:'-}

When x, =9 = p, = 193
~ Consumer surplus = fﬂg(2?4 —x%)dx — 193 x 9

.9
= [274x — =]
3
0
= 486

Substituting, p, = 348 inp = x* + 4x + 3
Wegetx, =5

PS = poxo— [, " g(x)dx
=48 x5— f;(xz +4x + 3)dx
_ [ 2 5 _
= 240 [3 +2x2 4 3x] 0 =133.33

p=4—-5x+x°

Po = 18, we have 18 = 4 — 5x + x*
or x?—5x—14=0

= x-7Dkx+2)=0

~x=7,x =—2isrejected

PoXo =18 X7 =126

PS = poXo — f;(xz —5x +4) dx

a 2 7
=126 - [5— =+ 44
3 2 0
=126 - =2
6

= 6%7 or 106.17 approx.
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31.Find :
Ans

3

X
e

Putx’ =¢t=xdy=

o1 t

1= JF+3I+20}rr
1 t
ZEJ(I+1)(I+2]dr
1ef 1 2

Sl

=l[—log|r+1\+210g
2

t+2[]+C
(.\'2+2)2

:l[—logh2 +1‘+2]0g|x2 —2H +Cort log——5—" |+C
2 2 X +1

32.A
dpP dr dc

Profit= Revenue - Cost = = &7~ &

= P_MR-MC = % _- _g81 +36x- 3x?
dx dx

For maximum profit i—z:() = —81 4+36x-3x2=0= x = 30r9

2
Nowﬂz 36-6x = 36-54 < 0,atx = 9,so0 Pismaximumatx = 9.
Since <= —81 +36x - 3x> = P = [(~81 +36x- 3x%)dx +c

= P =—-81lx +18x%- x3 +¢

Whenx = 0P =0 = c¢c =0

= P =—-81x +18x%2-x% andatx = 9,P = - 729 + 2(729)-729 = 0
=~ Total profit at profit maximizing output is 0.

33.Supply a

Yz
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Let us consider demand function be p= D(x)=ax+b........(i)

When x =25 then p=20000

From equation (i), we have 20000 =254+ b.......... (i)

And when x =125 then p=15000

From equation (i), we have 15000 =125a +b......... (i)

On solving equations (i) and (i), we get a =—50 and b =21250
Therefore, demand function, p= D(x)=-50x+ 21250

For equilibrium point D(x,)=5(x,)

= —50x, + 21250 =100x, + 7000
= —150x, =-14250
=x,=95
On putting value of x, in demand function and supply function, we get
P, = 16500
-.Consumer surplus (CS)

= I:' D(x)dx— Py,

95
= [ (=50 +21250) dx — 16500 95

2 95
= [—50 x? +21 SGx] - 1567500

= 1793125 -1567500

=3 225625
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Ya




34.In the
(i) pa =a+ bx
=20=a+400b ... (i)
and 25 =a + 200 b ... (i)
1

Solving (i) and (ii), we geta = 30,b = — =

. 7|
s pg = 30 i
(ii) For equilibrium, p; = ps
=30-—x=-15+=
40 20
~x =600

Equilibrium price = 30 —% X 600 = % 15

(iii) (A) Consumer surplus = f0600

(30 — —x) dx — 600 x 15
40
1 600
= [30x—Zx2] " - 9000
80 0
= 13500 — 90000 = 4500
~ Consumer surplus = 34500

OR

(B) Producer surplus = 600 x 15 — [°*°

i (—15 +%) dx

600

= 9000 — [—15x+4—10x2]0

= 9000 — (—9000 +9000) = 9000
~ Producer surplus =39000
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Y2

Y2
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