RD Sharma Solutions for Class 12 Maths Chapter 20
Definite Integrals

EXERCISE 20.5

Question. 1
Solution:

3
From the guestion it is given that, ID{X +4)ax
From the formula,

b
J- f(x)dx = Liﬂh[f[a) +f(a+h)+f(a+2h)+--+fla+(n—1)h)]

Where, h = (b -a)/n
Here,a=0,b=3and f(x) = (x + 4)
Then, h=(3-0)/n
By cross multiplication, nh=3
Let us assume | = f{x +4)dx

u}

Now, substitute the value of a in formula,

| = IMA[f(0) + (0 +h) + (0 + 2h) + ... + f(0 + (n - 1)h)]

| =lim h [(0) +f(h) + f(2h) + ... + f{(n - 1)h)]
So,f(h)=h+4andf(0)=0+4=4

':Eﬂh[4+':h+4}+[2h+4]+“'+””_1}h+4}]

Then,
|=lImbfan+h(1+2+3+..+(n-1))
| = Eﬂ.h['q” +h((n(n-1))/2)]

3
: h—=0andh=—=n— o
Since, n

| = y_% 3/n[4n+(3/n) n(n-1)/2]
| = 1{1_1& 3/n[4n+3(n-1)/2]

| = 1{1_1& [12 +9(n-1)/2n]

|=1m 12 +9/2 (1—(1/n))

Then,

1=12+9/2 (1-1/e°)
1=12+(9/2) (1-0)

=12+ (9/2)

| =(24 +9)/2
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| =33/2

3 23
Therefore, é[*"' ta)dx = —
Question. 2
Solution:

2
From the question it is given that, L[*"’ +3)dx

From the formula,

b
J- f(x)dx = Liﬂh[f(a) +f(a+h)+f(a+2h)+-—-+fla+(n—1)h)]

Where, h = (b -a)/n
Here,a=0,b=2and f(x) = (x + 3)
Then, h=(2-0)/n=2/n
By cross multiplication, nh =2
Let us assume | = j?[x +3)ax

u]

Now, substitute the value of a in formula,

| = IMA[f(0) + (0 +h) + {0+ 2h) + ... + f(0 + (n - 1)h)]

I =HE%.11 [ f(0) + f(h)}+ f(2h) + ... + f((n - 1)h)]
So,flh)=h+3and f(0)=0+3=3

I:Eﬂh[3+[h+3}+[2h+3}+...+[|[n—1}h+3}]

Then,
|=Imh[3n+h(1+2+3+..+(n-1))
| = Eﬁh[an +h((n(n-1))/2)]

2
Since, h—>Dandh=H=> n— oo
| = 1im 2/n [3n + (2/n) (n(n - 1)/2)]

n—co
|=1m 2/n[3n+(n-1)]
| = 1@; [6+2(n-1)/n]

|=1m [6+2(1—(1/n))]

Then,
l=6+2(1-1/°0)
1=6+2(1-0)

l=6+2
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-8
Therefore,éix t3)ax =8

Question. 3
Solution:

3
From the question it is given that,J- (3x—2) dx
From the formula, :

b
J- f(x)dx = Eﬂh[f(a) +f(a+h)+f(a+2h)+-—-+fla+(n—1)h)]

Where, h=(b-a)/n
Here,a=1,b=3and f(x) = (3x-2)
Then, h=(3-1)/n=2/n

By cross multiplication, nh =2

3
Let us assume | —J- (3x— 2) dx
1

Now, substitute the value of a in formula

| = H_I}éh[ f(1) + f{1 + h) + f{1 + 2h) + ... + f{1 + (n - 1)h)]

So, f(1 +h)=3(1+h)—2=3+3h-2=3h+1andf(1)=3(1)-2=3-2=1
I:Hﬂah[l+{3(1+h] 21 +{3(1+2h)-2}+ .. +{3(1+(n—1) h—-2}]
Then,

|=lImBfpn+3h(1+2+3+..+(n-1)

| = Ligah[n + 3h((n(n - 1))/2)]

Since, h—>ﬂandh=§:~ n — oo

| =1im 2/n [n+(3(2)/n)) (n(n - 1)/2)]
= Iim 2/n [n+(6(n - 1))/2]

|=1im 2/n[n+(3(n-1))]

| = 1im [2 +(6(n - 1))/n]

|=lm [2+6(1-(1/n))]

Then,

1=2+6(1-1/c)

1=2+6(1-0)

I=2+6
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| =8
Therefore, i{?w e ot

Question. 4
Solution:

1
From the question it is given that, | [ + 3)dx
From the formula,

b
f f(x) dx = Liﬂih[f(a) +f(a+h)+fla+2h)+--+fla+ (n—1)h)]

Where, h=(b-a)/n
Here,a=-1,b=1and f(x) = (3x - 2)
Then,h=(1—(-1))/n=2/n

By cross multiplicairinn_ nh=2

Let us assume | = ) [ + 3)dx

Now, substitute the value of a in formula

| = Lilléh[ f(-1) + f(-1 + h) + f(-1 + 2h) + ... + f(-1 + (n - 1)h)]
So,f((1+h)=-1+h+3=h+2andf(-1)=-1+3=2
I=Eﬂh [2+{2+h)+(2+2h)+ ...+ ((n—1) h+2)]
Then,

|=lmhfon+h(1+2+3+.. +(n-1)

|=limh{2n + h((n(n - 1))/2)]

Since, h—>Dandh=§;‘~ n— 0o
| = 121_1& 2/n[2n+(2/n) (n(n - 1)/2)]
|=1m 2/n[2n+(n-1)]

| = 1@; [4+(2(n - 1))/n]

|=1m [4+2(1~(1/n))]

Then,
|=4+2(1-1/0)
l=4+2(1-0)

=442
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=6
Therefore, | {X +3)cl = 6

Question. 5
Solution:

From the guestion it is given that, J- (3x—2) dx
From the formula,

J- f(x)dx = Liﬁh[f(a) +f(a+h)+f(a+2h)+-—-+fla+(n—1)h)]

Where, h = (b - a)/n
Here,a=1,b=3andf(x) = (3x- 2)
Then,h=(3-1)/n=2/n

By cross multiplication, nh =2

3
Let us assume | —J' (3x=2) dx
1

Now, substitute the value of a in formula

| = H_I}%h [f(1) +f(1+h) +f(1+2h) + ... +f(1+(n-21}h)]
So,fl1+h)=3(1+h)-2=3+3h—-2=3h+1andf(1)=3(1)-2=3-2=1
|=E_I%h [1+(h+1)+(2h+1)+ ..+ ((n—1)h+1}]

Then,

|=Eﬂh[ n+h(1+2+3+..+(n-1))

| =limhn + h((n(n - 1))/2)]

Since, h—:-ﬂandh—E;" n—o
| = 1111 1 5/n [n+(5/n) {n[n 1)/2)]

| = nl_IED 5/n [n+(5(n-1))/2]

| =1m [5+(25(n - 1))/2n]
|=1m [5+(25/2) (1-(1/n))]
Then,

| =5+ (25/2) (1= 1/°)
1=5+(25/2) (1-0)

| =5+25/2
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I=(10+ 25)/2
| =35/2

7 35
Therefore, J{x+1)a - =

class24




