Term-l|

INTEGRALS

» Integration as inverse process of differentiation. Integration of a variety of functions by substitution,
by partial fractions and by parts. Evaluation of simple integrals of the following types and problems
based on them.
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Fundamental Theorem of Calculus (without proof). Basic properties of definite integrals and evaluation
of definite integrals.

STAND ALONE MCQs (1 Mark each)

Q. 1. J. CONER —C057D dx is equal to (A) 0 (B) 2
cosx —cosH C) = (D) 1
(A) 2(sin x + xcos 0) + C Ans. Option (C) is correct.
o i el Sl Explanation : Let,
(C) 2(sin x + 2xcos 0) + C ‘n/2 3 .
(D) 2(sin x — 2xcos 0) + C I=Hm2 (x* +xcosx+tan” x +1)dx
Ans. Option (A) is correct. = [ Pz +[™ xcosx+] ¥ tanSxdr+
J-n/2 /2 ~1/2
Explanation : Let, j M2 g e
re _[ c082x — 0520 , i ~n/2
COSX — Cos0 It is known that if f(x) is an even function, then
2 a
=J-(2CDS x—1-2cos 9+1)dx j_ﬂf(x)dx=2_[;f(x)dx
cosx —cos0O . * _
s (cosx +cos0)(cosx — cos0) ” and if f(x) 1s an odd function, then
! (cosx —cos0) r f(x)dx=0
. —d
— /2
2 (cosx + cos8)dx . I=0+[}+U+2j: 1. dx
= 2sinx + 2xcos0+C
— Z[IEHE = n =T
n 2
Q. 2. The value of J HE (x* +x cos x +tan’ x + 1) dx is
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Ans. Option (D) is correct.

Q. 3. J- - is equal to
* e Explanation:
(A) tan™' (¢¥) + C Fét Fom 0 i :
(B) tan (¢¥) + C - L TR -0
(C) log (¢~ ™) + C I'=[ (a+b-x)f(a+b-x)dx
(D) log (¢* + ™) + C Tt ,
Ans. Option (A) is correct. [ j-ﬂ f(x)dx = L fla+b- I)dIJ
Explanation: i I = F(ﬂ+b—x)f(x)dx
Let L= j L dx H b
o = [ = (a+b)[ f(x)dx—1 [Using Eq. (i)]
b
=I€2I+1dx = I+] = (@+D)] f(x)dx
Also, let e’ =t = 21 = (a+ b)jb f(x)dx
= e*dx = dt b
o = 1= (ﬂ)j f(x)dx
2 a
= = j 3
1+
_y -1 1 2x—1
LU e Q. 6. The value of j tan™ ( ! z] dx 1is
=|III'1_1(EI) L 0 J4+xr—x
(A) 1 (B) 0
Cos 2x _ T
Q. 4. I - 5 dx is equal to (€) -1 (D) 4
G +c08 %) Ans. Option (B) is correct.
-1
(A) — +C Explanation :
Sin x + Cos x e
1 -
(B) log [sinx + cos x| + C Let I = I tan™ * = )dx
; 0 \1+x—x
(C) log |sinx—cos x| + C
] 1 x=(1-2)
(D) = I = Iﬂtan L+ x(1—x) dx
(sin x + cos x)° S
1 - . :
Ans. Option (B) is correct. = = L} [tan™" x —tan ™ (1 - x)]dx (i)
Explanation: = I = I:[tan_l(l — x)—tan™ (1 -1+ x)]dx
Let I = e | -1
(cosx +sinx)’ = 1= [tan”}(1-x)~tan” (x)]dx
[ = J-c-.:rszx —sin® x dx = I = j;[tan‘l(l —x)—tan”'(x)]dx ..(ii)

(COosx +sIn :n:)2
Adding equations (i) and (ii), we obtain

_ J-(msx+smx)(msx sm:r)dx

1 -1 -1
(cosx +sin x)? 21 = jﬂ(tan x+tan “(1-x)
= J'CDSI SIHI —~tan™"(1-x) —tan™ x)dx
cusx+5mx e 5T — 0
Let cosx + sinx =1
= (cosx —sinx)dx = dt = b=0
— I = ﬁ d}: .
t Q.7. Sin(x—n) sin(z—b) * equal to
= loglt|+C
= lﬂg CDSI+5iI"I.I‘+C (A) Slﬂ(b H)lﬂg ":ll'l(I b)
sin(x — .{1)
b
Q.5.If f(a + b—x) = f(x), then j};f(x)dx is equal to (B) cosec(b—a)log zig z; +C
a+h’ a+b e Sm(l’—b)‘
(A) j f(b-x)dx  (B) j f(b+x)dx (C) wosec (b—u)lug =
b—a a+b (D) sin(b—a)lo )
©) J fodde @) 7] fex)d R F
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Ans. Option (C) is correct.

Explanation : Let,
Fe j ‘ LEI‘
sin(x —a)sin(x — b)

- 1 J‘ Siﬂ(b == H)
sin(b—a) " sin(x —a)sin(x — b)
= 1 J‘ sin(x—aux+b) g
sin(b—a) ¥ sin(x —a)sin(x — b)
_ 1 Isin{(x—ﬂ)—(x—b)}dx
sin(b—a)’ sin(x —a)sin(x —b)
sin(x —a)cos(x—b) —

dx

1
) sin(b —a) 'I-

- 1 ) I[cnt(x —b) —cot(x —a)]dx

sin(b—a

sin(x —a)sin(x — b)

1

= []Ug‘ﬂin(x - b)‘ —lmg‘ﬁin(x —ﬂ)‘] +C

sin(b —a)

=coscc(b  a)log Sl e=2) | C

sin(x —a)

Q. 8. I\Jl-l—l’zdl is equal to
(x+\r‘1 +x2)

X

(A) % 1+x2+%lmg +C

(B) %(nxz):‘”hc

(C) %x(l +x2)2 4 C

2
(D) %\;‘14—12 +%IE lng(x +1Jl+xz]+C

cos(x —a)sin(x —b) i

Explanation :

Let ai = 2

B

(x =1)(x —2)

A
(x—1)

(x—2)

x = A(x-2)+Bx-1) ..(i)

Substituting x = 1 and 2 in Eq. (i), we obtain

A=-landB=2
X i

2

(x—-1)(x-2)

-

— -
(x-1) (x-2)

_;-j d dx—j-< -2 + - }dx
(x—=1)(¥—=2) =1 [(x—2)

= log

(x = 2)*

—log|x —1|+2log|x—2

+C

+C

Q.10.Tf f(x)= J;tsin tdt, then f'(x) is

(A) cosx + xsimn x
(B) xsin x
(C) xcos x
(D) sin x + xcos x

Ans. Option (B) is correct.

Explanation :
f(x) = Etsin tdt

Integrating by parts, we obtain

f(x) = tj:sintdt - J: {(%t

x—1

]Jsin tdt}dt

= :t(— cnst)]; — E(—cmt}dt
Ans. Option (A) is correct.

= [~tcost +sint],
Explanation : 1t 1s known that,
I\fﬂz +x%dx = %\/HE + x*

HZ

= —XCOSX +5sinx

= f"(x) = —[{x(—sinx)} + cosx] + cosx

= XSINX —COSX +COSX

+Elugx+x/x2+u2‘+c = XSIn X
I { il =5 42 Q.11 Itan_]\/;dx 1s equal to
4 . (A) (x+Dtan™ vx —x +C
/ 2
+Elmgx+ 1+x°|+C (B) Itﬂﬂ_le;—\[;-l-c
, (C) Vx —xtan™'Vx +C
xdx
Q.9. j(x—l)(x—Z) equals (D) \/;—(,:r:+ Jtan Jx+C
_ 132 Ans. Option (A) is correct.
(5} Tog =)
X —2 Explanation : Let,
_ -1
(B) log (x=2) +C I-jl'mn v d
¥l —tan_lx/:?-:lc—1 L 2 dx
© tog 1) c a1
0g #
X2 =xtan_1\/;—%_[(2 dx
(D) log {x—l}{x—Z)HC x(1+2x)
Putx =

Ans, Option (B) is correct.
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= dx = 2t dt Explanation:

= ytan~'Vx J‘ J-sm x —cos” X j'( sinx  cos'x "
t(1+t ) sin” x cos” x LkE.inzxcnszs.u: sin” x cos” x
= xtan 14/x — J' :I:seczx—mseczx)dx
1+t =tanx+cotx +C
= xtanT/x - I(l— ) |
1+ Q. 15. j is equal to
B 1o 2 sin” x cos” x
= xtan ]J; Vx +tan IHC (A) tanx + cotx + C  (B) tanx-—cotx + C
= xtan™'Vx - x +tan” Vx +C (C) tan xcot x + C (D) tan x - cot 2x + C
— (x+ I}tanﬁl Jx—Jx+C Ans. Option (B) is correct.
3 Explanation:
.12, | x%e" dx is equal to
3 L Let I= j
1,3 1 2 xms i
(A) gﬂ"" = 4 (B) g.ﬁ +C [
1 .3 1 42 ¥ sin? xcos? x
(C) 5 € +C (D) i +C J5m2x+cuqzxdx
Ans. Option (A) is correct. sin” xcna *
sin? x cos? x
: = dx + dx
Explanation: J sin” xcos® x J sin” x cos” x
Let I = szdex =Jsec xdx—l-jcmaec xdx
Also, let 1 = =tanx —cotx+C
=$ 3xdx = dt 9
16. —dx i al t
— I=%J.Ei‘di_ Q j 4 +1) X 15 equ O
-5 -5
T 1 1 1
= —(e')+C A —(4+—) +C B {4+—] +C
3( ) ( ) 51’ x.?. ( ) o
1 .3 P
=—e +C 1 = 1( 1 ;
3 C) —(1+4) +C Dy —| —-+4| +C
(C) o Al+4) (D) m[xg ]
Q. 13. J'ex sec x(1+ tan x)dx is equal to Ans. Option (D) is correct.
(A) e*cosx + C (B) e¢*secx + C Explanation : Let
(C) e*sinx + C (D) e tan x + C _ J % %
Ans. Option (B) is correct. (4x* +1)°
9
= * dx
Explanation : J'e‘ secx(1+ tan x)dx - - 1Y
X 4+—
Let x2
I=‘[EI SECJ:(I—I—tﬂﬂl‘)dl’=JEI(SECI+SECItaﬂI)dI B J dx
B 6
Also, let secx = f(x) = secxtanx = f'(x) 3 [4+ iz)
It 1s known that, je‘ {j(x)+ j"(x)}dx =e” f(x)+C 1 *
s~ I=esecx+ C Put 4+I—z=t
2 =5 —Zrix dt
Q. 14. jam a —Enz ~dx is equal to x°
sin x cos® x 1 PR
(A) tan x + cotx + C = 23 =Ty
(B) tan x + cosec x + C ; F oo di
L] - E
(C) ~tan x + catx + C 2 f i
1 t-"fl'+1
(D) tan x + secx + C =D i
2] -6+1

Ans. Option (A) is correct.
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171 n/4 dx ;
= t_ﬁ] +C .19, j—ﬂ»’41+ms B equal to
L 1Y® (A) 1 (B) 2
- 4] (©) 2 (D) 4
100« Ans. Option (A) is correct.
O Explanation : Let
0. 17 'f.:x:+1 is equal to o A
Dl ~ J=n/41+ cos2x
(A) x+ > + 3 —lﬂg‘l—xhc (w4 dx
_1'2 TB “-n/4 ZCDSE X
(B) x+ 5 —‘3 —log[1-x|+C :% mflseczxdx
L
2 3 /4
(©) x—; —; —log|1+x|+C = J[:t sec? xdx
2 o3 =[tanx]g’{4
D) x——+—-log|l+x|+C
(L) 2= 5135 og[1+1] =1
Ans, Option (D) is correct. g
X
Explanation : Let, Q. 20. j - equals

3

T J' iy (A xtan?t (x+ 1)+ C (B) tan' (x + 1) + C
x+1 (C) (x+ ) xtant + C (D) tan' + C
_ I((Iz opg )= 1 1 ]dx Ans. Option (B) is correct.
el Explanation :
x  x° 1

g +x—log|x+1|+C

3
d
= =a(1+x*)>% +bv1+x* +C, then

\1'1+::r:2

1
A ﬁ=_; E?=1
= L

Q.18.1f |

-1
B = b=1
(B) a 3
-1 1

J- dx _
X" +2x+2 (x2+2x+1)+1

S Y
(x+1)"+(1)
=[tan™(x+1)|+C

2 .
Q. 21. j;’f V1 -sin2xdx 1sequal to

C) a=——, b=-1 Dy a=—, b=-1
(€) 8=73 () #=5 (A) 242 (B) 2(v2+1)
Ans. Option (D) is correct. (C) 2 (D) Z(ﬁ -1)
Explanation: Let, Ans. Option (D) is correct.
Fo J' y dx Explanation: Let
V1+x2 Wik :
= J1-sin2xdx
= a(1+x*)>? +bV1+x* +C JE:M
3 =I —J(EDSI—SiI‘lE)E dx
= | X ix ﬂ n/2
1+ x? +I \f(simu:—1:«3‘5:4::)2 dx
xi‘. ) /4
s J' dx = [sinx +cosx[¥'* +[-cosx — sinx]*/2
V1+x?
1 1 1 1
Put 1+x* = ¢ =J£+ﬁ_ﬂ_1+(_ﬂ_1+\/§+~/§]
= 2xdx = 2tdt =242-2
2 —_—
1= [ e - 2(+2-1)
£ | 1
= ——t+C Q. 22. The anti-derivative of {J; -+ T] equals
X
1 2\3/2 2
_§(1+;r; )2 —1+x* +C (A) %x”3+2xm+(ﬁ (B) %xzm_'_%xz_l_c
1
k= 3 and b = -1 (C) %xzm +2x'"2+C (D) %IS;’Z +%qu2 +C
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Ans. Option (C) is correct. By second fundamental theorem of calculus, we

Explanation: obtain
Vi | = [ 27 + [ e F[Ej - F(0)
Jx ) 0 449x? 3
L2 LA 1, 413 2 1, 4
= =—ta —X—|——t 0
=t g T GH[ZB 6" ()
22 : = %tan_l(l)
=§x3"1+2x‘”+C ;
= —tan”! [tan E}
6 4
V3 dx
23 equals e
Q2. ["— eq - =
A) 5 ® o
3 3 Q.25.If di f(x) = 4x° -% such that f(2) = 0. Then f(x) is
I T X X
© - D) 15 i. 1 129 ;s 1 129
(A) ¥ + 3~ (B) ¥ +—5+
Ans. Option (D) is correct. x 8 X 8
Explanalion: (C) x*+ 13 - 129 (D) e 14 _ 129
x X
_[ s = tan™ x = F(x) _ _
1+ x° Ans. Option (A) is correct.
By SJ.ECGI'Id fundamental theorem of calculus, we Explanation : It is given that,
obtain
d 3
V3 odx — f(x) = 4x° - =
L 14 y2 B F(JP_’} - F(1) dx x4
- tan” V3 - tan™'1 ». Anti-derivative of 4x’ —14 = f(x)
. B}
3 4 _ 3 3 3
. . a's f(J:) = J-‘El:x —x—4dx
12 f(x) = 4jx3dx - 3](:{“’4)111*
2/3  dx r? x 3
0. 24. L} T equals i f(x) = 4{4}—3{_3}4—(}
T T 4 1
A) — B) — X) =Xt
) B) - fx) ="+
I m
C) — D) — Also,
© D) |
Ans, Option (C) is correct. f(2) =0 .
. _ 4
Explanation : e f(2) =(2)" + E-FC
dx ax
J- 2 J 2 2 =
4+9x (2)" +(3x) {
PAESyeoy == 16|8|C=D
= 3dx =dt 1
| j dx _1-'. e —> G =—(16+§)
@G0T 3@+ o o129
= -
3.2 2 f(x)=x4+1—129
1 1 3x x?: 8
L
6 2
= F(x)
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O ASSERTION AND REASON BASED MCQs (1 Mark each)

Directions: In the following questions, Astatement (3, 3, Assertion (A): J' x*(1+logx)dx = x* +¢
of Assertion (A) is followed by a statement of
Reason (R). Mark the correct choice as: Reason (R): i( Xy =x*(1+logx)

(A) Both A and R are true and R is the correct dx

explanation of A

Ans. Option (A) is correct.
(B) Both A and R are true but R is NOT the correct

X

explanation of A Explanation:Let y = x
(C) A is true but R is false = logy = xlogx
(D) A is false and R is True Differentiating w.r.t. x
dx 1 1 ( x+1 ) 1 d 1
. 1. Assertion (A): = —=tan +¢ S ol B
Q ssertion (A) Jx?‘+2::c+3 J2 J2 - y dx I[:c)ﬂﬂgxm
dx 1. 4(x d
Reason (R): '[x2+u2 :Etan l(g)ﬂ: é = y(1+logx)
Ans. Option (A) is correct. = x* (1+logx)
_ Hence K is true.
Explanation: g
i 1 . Since — (x*) = x*(1+logx)
j 5 5 “tan™! [—)+t:. dx
x“+a° a a Ixx(1+lﬂgx)dx = ¥+
This is a standard integral and hence R is true. Using the concept of anti-derivative, A is true.
Ay e R is the correct explanation for A.
jx3+2;1r,+3_I(.~f+1)3+(\/§)2 3
1 25 d Q. 4. Assertion (A): II?‘Q'I ==+ e
— —_tan™" ( )+ C 3
V2 V2 3/3

2
Reason (R): JEI dx=¢" +c
Hence A is true and R is the correct explanation

for A. Ans. Option (C) is correct.
. Explanation:
Q. 2. Assertion(A): jEI[Sil‘II —cosx]dx=¢"sinx+C ¥ -
X
_— oy o Since v = +c,
Reason (R): I [fx)+ f'(x)]dx=¢ f(x)+c I n+1
2+1
Ans. Option (D) is correct. j L ) .
2+1
Explanation: x>
= ——+¢
[T+ f0)dx = [ flx)dx+ [ e* f/(x)dx 3
. o s A s true.
= f(x)e" — | f'(x)e¥dx ,
. jf" dx is a function
+J f(x)e dx
) which can nat be integrated.
= B e - Risfalse.
Hence R 1s true.
B - "? cosx o
je (sinx —cosx)dx = e'(—cosx)+c .. dhsserdon (AL J‘ . s
SINX + COSX 4
= —€& Co8X+¢ 0
d _ " R-T sinx @
" 5(_CUSI) —eile e L8 : SIN X + COS X 4
Hotiie ASe Elea Ans. Option (A) is correct.

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




Explanation: Explanation:
x/2 - dx 1 X
, = Sin X ' 5 = —tan_l[—]+c.
Let t= -[[ Sin X + COs X - -~ J.IE"'““ # 4
a a This is a standard integral and hence true.
Jf(x)dx = jf(ﬂ—x)dx So R is true.
0 0 5 5
T dt 1 LAY E
/2 sin (E—x) dx J. z = [—tan_l[—ﬂ
I = _[ 2 i ird 2 2) 1,
0 sin[g—x)+cus[§—x) ~ 1tanl{xz]
| 2 2
= f—" & (i) - i
COSX +S8in x d % dt g1 . uf £
Adding equations (i) + (ii), o f =T LUy
“10
n/2 . I I . 1
5 2 — J- anx+msx i 1 1 2
o SInX +Cosx = EX o X 5
n/2 ]__|_I
= I 1 dx
X 4
0 = i N 1
_ [T]ﬂ',f;_‘. 2 4+I
U _ Zx
== 4+ x*
TZE Hence A is true and R is the correct explanation
I = 7 for A.

Hence R is true. ‘
CHEE SIS e Q. 8. Assertion (A): j [;r3 +sinx +2)dx =0

From (11), A 1s also true. X

R 15 the correct explanation for A. Reason (R):
3 - 5 if f(x)isan even function
Q. 6. Assertion (A): I (x* +5)dx =30 j Z{J; Hx)iz, ie.,(—x)= f(x)
he! flx)dx = l . .
Reason (R): f(x) = x° + 5is an odd function. —a 0 if f(x)isan odd function
Ans, Option (C) is correct. Le., f(=x)=—f(x)

Explanation: Ans. Option (D) is correct.
i
et fiw] = % +,5 Explanation:
fl=x) = (=x)’+5 4 . .
3 if f(x)isan even function
- . 2| f(x)dx, .
.[f(x)dx—q 0 Le.,(—x)=f(x)
f(x) is neither even nor odd. Hence R is false. B if f(x)isan odd function
3 - 0, .
J- IB dy = 0 [.‘. IB is Ddd] | 5:€4; f(_.']’.')=-~f(.f)
_33 This is a property of the definite integrals and
j 5dx = 5[3:]3 =130 hence R is true.
3 i 1
3 | (® +sinx +2)dx
s [ (®+5)dx = 0+30=230 4
— X g
Hence A is true. = JI(I +5T1)dx + _[12‘11'
2 I Odd function Even function
Q.7. Assertion (A) i [ J- dt 2x
. 7. Assertion (A): — =
de| s F+4| x*+4 = g+z[x]1_1
: > = 2x2
dx 1. 4 (1 )
Reason (R): =—tan | — |+¢cC _
®): | > +a® 4 a = 4
Hence A is false.

Ans. Option (A) is correct.
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CASE-BASED MCQs

Get More Learning Materials Here : &

Attempt any four sub-parts from each question.
Each sub-part carries 1 mark.

[. Read the following text and answer the following
questions on the basis of the same:

T

0Odd function Even Function
s T R TR
f(x)==f(x) g(=x) = g(x)
! ' I
__ fﬂ f(x)dx =0 Eﬂg(x)dxzz j: 2(x)dx =0

Q.1 i xPdx =
I

(A) 0
(€) -1
Ans. Option (A) is correct.

(B) 1
(D) 2

Explanation:

1

jxwdx = (), since x
-1

# is an odd function.

8

Q. 2. I ycosxdx =

—Tr
(A) 1
(C) -1

Ans. Option (B) is correct.

(B) U

m
D) &
9)
Explanation:

ﬂ
I xcosxdx = 0, since xcos x is an odd function.
-

/2
2.3 I sin® ydx =
-1/ 2
(A) 1 (B) 0
(€) -1 (D) n
Ans. Option (B) is correct.
Explanation:
/2
_[ sin’xdx =0, since sin3x is an odd function.
-1/ 2
mn
Q. 4. I xsinxdx =
~T
(A) m (B) 0
(C) 2m D) 3

Ans. Option (C) is correct.

Explanation: Since, xsin x is an even function
T n
j rsinxdx = ijsin:rdx
0

—N
L8

2[—xcmsx + _[(1 X cusxdr)]

2[—1C05J:—I—5inx]§
= 2[(’E+D) —(U+U)]

0

= 2R
Q. 5. 1 tan xsec” xdx =
(A) 1 (B) -1
(C) 0 (D) 2

Ans. Option (C) is correct.

Explanation:

T

2 . . .
j tan xsec” xdx = 0, Since it is an odd function
—R

II. Read the following text and answer the following
questions on the basis of the same:

@)+ foldx = [e fx)dx+ [e* f(x)dx
= fler -~ | f(x)etdx
+ _[ f(x)e*dx

= e'f(x) + ¢

0. 1. J.E""'{sinx +cosx)dx =

(A) e*cosx + ¢
(C) & + c
Ans. Option (B) is correct.

(B) e'sinx + ¢
(D) e*(—cos x + sin x) +c

Explanation:

JEI(EiH,I?_-}-EUSI)dI =e'sinx + ¢

flx)  f(x)
x—1
2.0 | dx =
ez fe(55 |
(A) & + ¢ B) < +c
v
e’ &
(C) x—2+c (D) 2 4
Ans. Option (B) is correct.
Explanation:
/ \
Jex(x;l]dx = IEI L] _iz dx
X X X
U 1,
= % 40
X
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Q.3. [e(x+1)dx =
(A) xe* + ¢
(C) e%+c
Ans. Option (A) is correct.

(B) e+ ¢
(D) None of these

Explanation:

JEI( x + 1 )dx =xe*+ ¢
fix)  f'(x)

IL
Q. 4. Iex(tanx +sec” x)dx
0

(A) 0 (B) 1
(€) -1 (D) —¢*
Ans, Option (A) is correct.
Explanation:
x ]
Jex(tanx+seczx)dx = I:g’" tanx]ﬁ =0
0
xe’
M dx =
Q5. | (1+x)° :
5
A % 4= p B i
(A) xe +c B) i1y
i D) e
©) X1 (D) x+1
Ans. Option (D) is correct.
Explanation:
I -1 0 1
[or| G-ty o | L1y
| (eEl)® | E1l (D)
EI
= +
x+1

I11. Read the following text and answer the following

questions on the basis of the same:

Let's say that we want to evaluate [[P(x)/Q(x)] dx,

" px? +gx + 1 A N B - &
(x —a)*(x —b) x—a (x-a)" x—b
5 px’ +ax+r A Bx+C
' (I—H)(IZ-FE?I—I—C) X—a x*+bx+c

where, x> +bx +c cannot be factorised further

In the above table, A, B and C are real numbers to be

determined suitably.

dx
Q.1. I (x+1)(x+2)

x+1 x—1
A) ] +C B) 1 +C
(A) ng+2 () Dgx+2
x+1 - x+2
C) lo +C D) 1 +C
(©) log|" (D) log|
Ans. Option (A) is correct.
Explanation: We write,
1 A B :
= + .-(1)
(x+1)(x+2) x+1 x+2

where, real number A and B are to be determined

suitably. This gives

1 =A(x+2)+B(x+1)

Equating the coefficients of x and the constant

term, we get
A+B =0

and 2A+B =1

Solving these equations, we get A =1and B = -1.

Thus, the integrand is given by

1 _ | " -1
(x+D{x+2) x4+1 x+2
Therefore,
J- dx _ dx _J- dx
(x+1)(x+2) x+1 “x+4+2

where P(x)/(J(x) 1s a proper rational fraction. In such = log|x + 1‘ —log ‘x + 2‘ +C
cases, it is possible to write the integrand as a sum of v 1
simpler rational functions by using partial fraction = log - +C
decomposition. Post this, integration can be carried
out easily. The following image indicates some .
simple partial fractions which can be associated Q. 2. Integration of (x+1)(x+2)
with various rational functions:
x+1)% x +2)°
S. Form of the rational Form of the partial (A) ]ﬁg( : ) i (B) lﬂg( ) =L
‘ ) (x+2) (x +1)
No. function fraction , ,
(x) (x-27 .
C) 1 +C D) lo +C
1. PXY] _ axb B g € log (1) T
(x —a)(x—Db) x—a x-b
Ans. Option (B) is correct.
px +q A . 5 '
2. (x—a)’ I — Explanation:
X A b
] Let = %
PIE—I—QI—FT A e B q C (I+1)(I+2) (I+1) (I+2)
3. (x —a)(x—b(x —¢) x—a x-b x-c = x = A(x+2)+B(x+1)
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Equating the coefficients of x and constant term,
we obtain
A+EB =1
2A+B =0
On solving, we obtain
A=-land B=2
X _ ~1 . 2
(x+D(x+2) (x+1) (x+2)

X =] 2
_:;J- = j + dx
(x+1)(x +2) (x+1) (x+2)
~log|x +1|+ 2log|x + 2|
+C
log(x+2)* —log|x+1|+C

2
A IR

(x+1)
i3 dx
Q sz -9
1 xX—23 1 x—2
A) —lo +C B) —lo +C
( )6 gx+3 () 6 gx+3
1 X+3 1 =
— =k 4,
(C) 61c]g - L (D) 3108
Ans. Option (A) is correct.
Explanation:
{est 1 A B

(x+3)(x=3)  (x+3)  (x-3)
1 = A(x-3)+B(x+3)

Equating the coefficients of x and constant term,

Ans. Option (D) is correct.

Explanation:
Let e¥ =
= & dx = dt
1 1 dt
= dx = -
IEI -1 '[t—l t
= | L gt
Ht—1)
Let LI A+ .
Ht—1) ¢t t-1
1 = A(t-1)+ Bt (1)
Substituting t = 1 and t = 0 in equation (i), we
obtain
A=-landB=1
S
=1 F =1
[——at = log"=H+C
[(t—1) [
X
—1
=- lf_]g £ 3 ‘|'C
e
ax
Q-5 jx(x3+1) -

1
(A) log|x| +—log ¥*+1|+C

(B) loglx| —%lﬂg X +1+C

(C) log|x —élﬂg > +1|+C

(D) log|x —%lﬂg x*-1|+C

Ans. Option (C) is correct.

Lxplanation:

we obtain

A+B =0

—-3A+36 =1

On solving, we obtain
A= —1.":1111::IB=1
6 6
1 _ —1 N 1

(x+3)(x—3) 6(x+3) 6(x-—23)

Let

1 A Bx+C
= —+

2 +1) X

2 +1

1 = A(x*+1)+(Bx +C)x
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1 -1 1
- I(xz-g)dx - j[6(1+3)+6(x—3)]dx

1 1
= —glng\x+3\ +Elﬂg\x -3

+C
= 1la:::ug L) +C
6 °|(x+3)
1
. 2 dx =
Q4. [——
et =10 . e -1
(A) log +C (B) log +C
P/ 2e*
(©) Tog|— 1]+ (D) Tog|t—Y+0
2% g*

Equating the coefficients of x* x and constant
term, we obtain

A+B =10
C =0
A=1

On solving these equations, we obtain
A=1,B=-1,andC=0
1 1, =%

2 = e
x(x“+1) x

1 ]} X
= dx = |{—— dx
'[.I(IE-I-I) j{l x2+1}

= log|x|- %lﬂg‘xz + 1‘ +C

2 +1

m é’g www.studentbro.in



