Class 12 RD Sharma Solutions — Chapter 19

Indefinite Integrals — Exercise 19.20
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Question 1. Evaluate: [(x% + x + 1)/ (x% - x) dx

Solution:

Given that =] (x?+x+1)/(x° - x) dx
=[ [T+ (2x+1)/(x? - x)]dx
=x+[(2x+1)/(x% - x) dx * c;

x+li+c; ... (i)

Now, I;=](2x+1)/(x? - x) dx
Let2x+1=Ad/dx (X* -x) +u=A(2x-1) +u
2x+1=02\)x-A+u

By comparing the coefficients of x, we get
2=2A=A=1

A+tu=I=>u=2

1;=[((2x-1)+2)/(x° - x) dx)



=[(2x-1)/(2-x)dx+2[1/((x-1/2)? - (1/2)?) dx

=log/x?-x| +
o x \fracl1}{2(\frac{1}{2})} log[\fracl (x-\frac{1}H2}-\frac{1}H2})H (x-\frac{1}
{2}\frac{1H2})}|+c_1

As we know that[1/(x? - a%) dx=1/2a log|(x -a)/(x+a) | +c
So, I7=log|x?-x| +2log|(x-1)/x]| +¢c; ...... (ii)
Now put the value of I7in eq(i), we get

I=x+log/x?-x| +2log|(x-1)/x] +c

Question 2. [ (x2+x-1)/(x2+x - 6) dx

Solution:

Giventhat!=] (X’ +x-1)/(x?+x - 6) dx

=[[1+5/(x?+x - 6)]dx

|=x+[5/(x?+x-6)dx+¢;

Let us assume |;=5]1/(x? + x=6) dx

I=x+Il;+c; ... (i)

=5 1/(x+2x(1/2) + (1/2)? - (1/2)? - 6) dx

=51 1/((x+1/2)? - (5/2)?dx

=51/2(5/2) log|(x+1/2-5/2)/(x+1/2+5/2)]| + ¢,

As we know that| 1/(x? -a?) dx=1/2a log| (x - a)/(x+a)| +c
So, we get

li=loal(x-2)/(x+3)] +c» ... (ii)



I=x+log|(x-2)/(x+3)] +c

Question 3. ] (1 -x2)/(x(1 - 2x)) dx

Solution:

Given that|=[ (1-x%)/(x(1 - 2x)) dx
=[(1-Xx2)/(x - 2x?) dx

=[ (x?-1)/(2x? - x) dx

=] [1/2+(x/2 = 1)/(2x? - x)]dx
1=1/2x+](x/2 - 1)/(2x? - x) dx + ¢;
Letus assume l;=[(x/2 - 1)/(2x? - x) dx
So, 1=1/2x+1;+c; ..... (i)

Now, let x/2 -1 =Ad/dx (2x% - x) +u =A(4x - 1)+

X/2-=1=04A)x-A+u

By comparing the coefficients of x, we get

1/2=4A=>A=1/8

A+u=-1=-(1/8) +u=-1

u=-7/8

;=0 (1/8(4x - 1) - 7/8)/(2x? - x) dx

=1/8[(4x-1)/(2x2 - x) dx - 7/811/2(x? - x/2)dx

=1/8[(4x-1)/(2x2-x) dx - 7/16[1/(x? - 2x(1/4) + (1/4)? - (1/4)?) dx
=1/81(4x-1)/(2x2-x) dx - 7/16 [1/((x - 1/4)? - (1/4)?) dx

=1/8log|2x? - x| -7/16 x 1/2(1/4) log| (x - 1/4 - 1/4)/(x - 1/4+1/4) | + ¢



So, we get

I;=1/8log|x| +1/8log|2x-1] -7/8log|1 -2x| +7/8log2 +7/8log|x]| +c,
l1=log|x| -3/4log|1-2x|+c3 [Here c3=c,+7/8log2]

Now put the value of I7in eq(i), we get

I=1/2x+log|x| - 3/4log|1-2x] +c

Question 4. [(x2+1)/(x2 - 5x + 6)dx

Solution:

Given that | =[(x?+1)/(x? - 5x + 6)dx
Now we convert | into proper rational function by.dividing X +1'by x? - 5x + 6

So,

(X°+1)/(x? =5x+6) =1+ (5x=5)/(x% = 5x + 6)=1+ (5x - 5)/((x -2)(x - 3))
Let

(5x-5)/((x-2)(x-3)) =A/(x-2) +B/(x - 3)

So, wegetA+B=5and3A+2B=5

On solving both the equations we getA=-5and B=10

i ract(x2+ 1) H(x"2 - 5x+6)} = 1 - \frac{5H(x-2)} + \frac{10H (x - 3)}
Hence, [(x2+1)/((x+1)? (x+3)) dx=ldx - 5] 1/(x - 2) dx + 10/x/(x - 3)
I=x-5log/x-2]+10log/x-3]+c

“westion 5. [x2/(x2+ 7x + 10) dx



Given that|=|x2/(x?+ 7x +10) dx
=[{1-(7x+10)/(x?+ 7x + 10) }dx
I=x-[(7x+10)/(x?+7x+10) dx + ¢;

Letus assume l;=[(7x+10)/(x?+ 7x +10) dx
So, l=x-1;+¢c; ... (i)

Now let us assume 7x + 10 =A d/dx (x? + 7x +10) +u =A(2x +7) +u
Ix+10=(2A)x+ 7\ +u

By comparing the coefficients of x, we get
7=2A=>A=7/2

IA+u=10=7(7/2) +p=10u=-29/2

So, 11=1(7/2(2x +7) -29/2)/(x? + 7x + 10) dx

=7/21((2x + 7))/ (xX? + 7x + 10) dx = 29/2L1/( + 2x(7/2) + (7/2)? - (7/2)? + 10) dx
=7/21(2x +7)/(x2+ 7x+10) dx - 29/2(1/((x #7/2)? - (3/2)?) dx
=7/2log|x?+7x+10] =29/2 x1/2(3/2)dag | (x +7/2 - 3/2)/(x + 7/2 +3/2) | + ¢,
As we know that| 1/(x? -a%) dx=1/2a log|(x-a)/(x+a) | +c

So, we get

I1=7/2log|x?+7x+10] -29/6 log| (x+2)/(x+5)] +c;

Now put the value of I;in eq (i), we get

I=x-7/2log|x?+7x+10] +29/6log|(x+2)/(x+5)] +c

Question 6. [(x2+x+1)/(x2-x+1) dx

lution:



=[[1+2x/(x?-x+1)]dx

=x+[2x/(x* -x+1) dx +¢;

Letus assume |;=[2x/(x* - x + 1) dx

So, l=x+1;+c; ... (i)

Now let2x=A d/dx (X° -x+1) +u=A(2x-1) +u
2x=(2A) x -A+u

By comparing the coefficients of x, we get
2=2A=>A=1

A+u=0=-1+u=0

u=1

So, I1=1((2x = 1) +1)/(x* -x +1) dx

=[((2x= 1))/ - x+1) dx +[1/(x? = 2x(1/2) + (1/2)?=:(1/2)?+ 1) dx
=[(2x-1)/(2-x+1)dx+[1/((x - 1/2)? + (N3/2)?) dx
=log/x2-x+1]+2N3tan((x-1/2)/(N3/2)) +c>
As we know that, [1/(x? +a?) dx = 1/a tan” (x/a) + c
So, we get

I1=log|x?-x+1]+2AN3tan” ((2x~1)N3) +c,

Now put the value of I7in eq (i), we get

I=x+log|x?-x+1]+2N3tan”T((2x - 1)N3) +c

Question 7. [(x - 1)2/(x2 + 2x + 2) dx

Solution:



=[(x2-2x+1)/(x%?+2x +2) dx
=[[1 - (4x+1)/(x2+2x +2)]dx
=x-[(4x+1)/(x%2+2x+2) dx +c;

Let us assume l; =[(4x+1)/(x%+2x +2) dx

Now, let 4x+1=Ad/dx (X2 +2x+2) +
=A2x+2)+u=(2k)x+ (2A +u)

By comparing the coefficients of x, we get
4=20=A=2

2A+u=1=2(2)+u=1

u=-3

l1=](2(2x+2) - 3)/(x?+2x +2) dx

=2 ((2x+2))/(x? +2x+2) dx = 3 1/(x? = 2x + (1)~ (1)2+2) dx
=2l (2x+2)/(x% +2x +2) dx = 3[1/((x +1)? +(1)?). dx
As we know that [1/(x?+1) dx =tanx +c

So, we get

l[1=2log|x?+2x+2[ - 3tan™ (x + 1) #c;

Now put the value of I7in eq (i), we get

|=x-2log|x?+2x+2] +3tan”(x +1) +¢

Question 8. [(x3 +x2+ 2x+1)/(x2-x + 1) dx

Solution:

Giventhat =] (x> +x2+2x+1)/(x* -x+1) dx

el



Letusassume l;=[(3x-1)/(x?-x+1) dx

So, 1=x2/2+2x+1;+¢c; ... (i)

Now, let 3x - 1=Ad/dx (X¥* ~x+1) +u=A(2x-1) +u
3x-1=02A\)x-A+u

By comparing the coefficients of x, we get

3=2A=>A=3/2

A+u=-1=-(3/2) +u=-1

u=1/2

So, 1;=[(3/2(2x 1) +1/2)/(x* -x +1) dx

=3/21((2x = 1))/ =x+1) dx+1/2[1/(x? = 2x(1/2) + (1/2)? = (1/2)? + 1) dx
=3/2[ (2x = 1)/(x?=x+1) dx+1/2[1/((x + 1/2)? + (13/2)?) dx
=3/2log|x?-x+1]+1/2x2N3tan""((x +1/2)/(N3/2)) +¢c,
As we know that, [1/(x? +a?) dx = 1/a tan”! (x/a) +c

So, we get

I1=3/2log|x? -x+ 1]+ 1A3tan " ((2x + 1)A3) +c,

Now put the value of l;in eq (i), we get

[=x2/2+2x+3/2log|x?-x+T1]+1A3tanT((2x+1)N3) +c

Question 9. [(x? (x%+ 4))/(x2 + 4) dx

Solution:

Given that, | =[(x? (x*+4))/((x? +4)) dx
=[ (X6 +4x2)/((xX?+4)) dx



=x°/5 - (4x3)/3 +20x - 80[1/(x? + 4) dx + c;

Letus assume |;=[1/(x? +4) dx

So, 1=x°/5 - (4x3)/3+20x - 80l; +¢; ... (i)

Now, I;=[1/(x2+ (2)?) dx

As we know that, [1/(x? +a?) dx=1/a tan”! (x/a) + ¢
So, we get

l;=1/2tan’"(x/2) +c,

Now put the value of I7in eq(i), we get

1=x°/5 - (4x3)/3 +20x - 80/2 tan™" (x/2) + ¢

1=x°/5 - (4x3)/3 + 20x - 40tan”! (x/2) + ¢

Question 10. | x2/(x2 + 6x + 12) dx

Solution:

Given that, [ =[%2/(x? + éx +12) dx
=[[1-(6x+12)/(x*+6x+12)]dx
=x-[(6x+12)/(x?+6x+12) dx +i;

Letus assume |;=[(6x+12)/(x? +6x+12) dx

Now, let 6x+12=Ad/dx (X2 +6x+12) +u=A(2x+6) +u
bx+12=(2A)x+6A +u

By comparing the coefficients of the power of x, we get
6=2A=>A=3

6\ +p =12



So, l1=1(3(2x+6) - 6)/(x2+6x +12) dx

=3 ((2x+6))/(xX* +6x+12) dx = 6[1/(x? + 2x(3) + (3)? = (3)? + 12) dx
=3l (2x+6)/(x*+6x+12) dx+6[1/((x +3)? + (N3)?) dx

As we know that, [1/(x? +a%) dx=1/2 tan"' (x/a) + ¢

So, we get

I;=3log|x?+6x+12] +6A~3tan"((x+3)N3) +c,
I1=3log[x?+6x+12] +2N3tan"((x +3)N3) +c,

Now put the value of I7in eq(i), we get

[=x-3log|x?+6x+12] +2N3tan"((x+3)N3) +c
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