m BYJ U'S NCERT Solutions for Class 12 Maths Chapter 7 -

The Learning App Integrals

EXERCISE 7.8 PAGE NO: 334

Evaluate the following definite integrals as limit of sums.

b
1. I X dx
o

Solution:
Given:

b
J X dx
firs

We know that f{X) is continuous in [a, b]
Then we have,

n—1
b—a

b
J- f(x)dx=lim h > f(a+rh), whereh =

r=0

n

By su bstituting the value of h in the above expression we get

f wis=1m (5 32+ 5 2)

r=0

Since,f(a)=a

n—1
b— b—ar
= lim ( a) E ({ a)l) +a
n—+ oo Il I

r=0

By expanding the summation we get,

= lim (b; a) ({b —a@- 1) +a(n— 1))

n—+co n

Upon simplification we get,
. (b—a) (b—a)(n*—n) +2an” — 2an
= lim :
n—c n Zn

i (b—a) (b+a)n*— (b+a)n
PEC 2n
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im (b+a)(b—a)n*—(b+a)(b—a)n
n—co 2n?

On computing we get,

. ({b-I—a){b—a) (b+ a){b—a))
= lim —
2 n

B (b+a)(b—a)
B 2

bz_az
2

2. E{x +1) dx

Solution:

Given:

5
Iﬁ{.r+]]a’.r

We know that f{x) is continuous in [a, b] i.e.. [0, 5]

Then we have,
n—1

b
J- f(x)dx=limh » f(a+rh) whereh =

r=0

n

Substituting the value of h in the above expression we get,

- 5\ /5r
(x+ 1)dx = lim (—) E f(—)
n—oo W11 1
0 r=0

Since, f(a)=a

n—1
. 5 5r
= lim | — Z —l+1
n—co \I n
r=0

By expanding the summation we get,

= lim (E) (M +(n— 1))

n—co \I1 n
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Upon simplification we get,

5

= lim—.

n—co 1

5

= lim—.

n—owo 1

= lim

n—oo

5n? — 5n+2n? — 2n
n

7n® —7n

2n

35n% — 35n

2n2

y (35)
= lim on

35

n—co 2
3h
2

I
3_I2.r“ dx

Solution:
Given:

G R
I X dx
2

We know that f{X) is continuous in [a, b] L.e., [2, 3]

Then we have,

n—1

b
J- f(x)dx = lim h » f(a+rh), whereh =

r=>0

n

Substituting the value of h in the above expression we get,

3

-

Since, f(a)=a

= lim (—
n—co 4 J1

n—1

[y = m (2) 3, f(z ! @)

r=>0

n—1

N 2+ )

r=0

By expanding the summation we get,

n—1

1 re 4r
= lim (—)Z — +4+—
n—co \Il n n

r=0
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Upon simplification we get.
1/(n—1)(n)(Zn—1 4n—1)(n
_ ( J(m)( )+4n+ ( )(n)
n—w 1 6n2 n

1 ((nE —n)(2n—1) an s 2(n% — 11))

= lim—
6n? n

n—co [1

1/(2n*—-2n>—n?+n 2(n® —n
= im—({ )+4n+¥
n—w I 6n2 n
. 1/(2n®—3n? +n) +(24n3) + (12n°* — 12n?)
= lim—
n—co I 6n?

= lim-
6n?

n—oo 1

1 (38113 — 15n® + n)

= lim

n—co

38n° —15n° +n
6n3

On computing we get,
(%) - (5) + (&)
e\ 6n 6n2
38

6
19

3

4. jﬁ.rz —x)dx

Solution:
Given:

4,
L (x"—x)dx

We know that f{(x) is continuous in [a, b] i.e., [1, 4]
Then we have,
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n—1
J- f(x)dx = lim h » f(a+rh),whereh = (b —a)/n
a e r=0
Substituting the value of h in the above expression we get,

foe-van-m@3o((1+2)

r=0

Since, f(a)=a
n—1 3

-t () 21+ 5) - (1+5)

r=>0

By expanding the summatioﬂ we get,

y ( )Z L+ 9r? 61 3r
T o 1+ FE 11)
. 3 9r¢ 3r
= lim (—)Z — +—
n—ce \I1 n n

r=0
Upon shnpliﬂcatiﬂn we get,
3/9(n—1)(n)(2n—1) 3n(n-1)
= lim— +
6n? 2n

n—co J1

3/9(n*—-n)(2n—1) . 3n(n—1)
6n? 2n

(9(211 —2n?—-n?*+n) 3n(n- 1))
=lim— +

n—oo I 6n? 2n
. 3 /(18n®*— 27n% +9n) + (9n® — 9In?)\
Soe 6n? )
. 3 /27n* —36n*+0n
= lim =

On computing we get,
81n* — 108n% + 27n
bn?

y (81) (IUB) N ( 27 )
el WP 6n 6n2
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=27/2

|
s, I | e’ dx

Solution:
Given:

|
I | e’ dx

We know that f(x) is continuous in [a, b] i.e., [-1, 1]
Then we have,

n—1
b—a

b
J- f(x)dx = lim h » f(a+rh), whereh =
a e r=0
Substituting the value of h in the above expression we get,
2 n—
| 2\« 2r
J-(e}‘)dx = lim (—) Z f(—l + —)
n—oe \J1 nn
0 r=0

Since, f(a)=a

n—1
2 ar
= lim (—) Z en
n—oo A1
r=0
By expanding the summation we get,
2
= lim (—) (e%+ el + B4 o ... te™R
n—co \Ne
sumof=e® +el +e2B ... .. ... +e"h
Whose g.p has common ratio with el

Whose sum is:
i eh{l—&“h]
o 1—&'1
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Upon simplification we get.

oh

1-—

—]1111( )( {
n—co \NE

i (2). 5L
me\ne/ T 1—ebn

. 1—eh
=
=-1
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nh))

nh)

h __ .nh
. (i) (eil_e))
n—eo \Ne —h

@ (1 - enﬁ(ﬁ))

im ()
o\ e 2

n

= g-el

4 2x
6. J-D (x+e 7 )dx

Solution:
Given:

I 4(1’-&- €2r) dx
,(xte :
h(x) = f;x.dx

4
= *d
g(x) J; e?*.dx
So, f(x)=h(x)+g(x)

Now let us solve for h (x)

[Since, h=2/n]

We know that h (x) is continuous in [0, 4]

Then we have,
n—1

b
b
J- h(x)dxk=limh » f(a+ rh),whereh =

r=0

https://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

m BYJ U'S NCERT Solutions for Class 12 Maths Chapter 7 -

The Learning App

Substituting the value of h in the above expression we get,
4 n—1

. 4 4r
(ax=tm (1) 1(5)
0 r=o

Since,f(a)=a
n—1

4 4r
n—oo \J] n
r=>

By expanding the summation we get,
4 (2{11— 1){11))
= lim (—) —_—
n—co \1l n

Upon simplification we get,

4 2n*—2n

=lim-.——
n—oe 1 I

42n® — 2n

= lim-
n—oe 1 1

~ 8n*—8n
= lim >
n—co I

. 8
=lim8— |-
n—co I

=8
Now let us solve for g(x)
We know that g(x) is continuous in [0, 4]
Then we have,

b—a

b n—1
J- f(x)dx = lim h Z f(a+ rh), whereh =
a e r=0

Substituting the value of h in the above expression we get,

4 4 n—1 4

2x . E _ _l
fﬁ:@ )dk N 1111—1}010 (II)Z f( Il )
0 r=0

Since,f(a)=a
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n—1

4 4r
= lim (—) en

n—oo \J1
r=>0

By expanding the summation we get,
4
—]1111(1) (e®+ el + B4 ... te"t
n—co
sumof=e® +el +e2B ... . ... +e"®
Whose g.p is common with ratio el
Whose sum is:
Eh[l—enh]
1-ell

Upon simplification we get,

_ hm( h(l nh))

n—sco 1—eb
h nh
1-—
= 11111 ( —— )
n—ca 1'—'E h
= 1111 lim = —
nme [Since,hﬁﬂ h ]]

l—e %J)

= 11111

[Since, h = 4/n]
=(e*1)

On computing we get,

fx)=hx)+g(x)
=8+eb1
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