Fill Ups, Subjective Problems of Indefinite Integrals

Fill in the Blanks

de* + G~ "
f|—
jgex —4e

(1990 - 2 Marks)

dx = Ax + B log (9’ —4) + C,

Q.1 then A=....... ,B=.... and C =.......

-3 35

Ans. =5 E , anyreal value

Solutions.
f 4o + 6™
O™ — 4™

d
= E[Ar+3h1(9€h Y

dx = Ax+ BIn(9e™ —4)+C

4¢¥ + 62
0g" —4g™™

188" 4" + 6"
= A+ =
Og* —4g™™ Dg* 47

(94+18B)e" —44e™™ 4e" +6¢ "
Og* —4e™* Dg* —4e™"

— 04+18B=4:—44=6 — .4=";;

Can have any real value.

Subjective Problems

Evaluate I _ smx dx

Q- 1. Bifl X —COS X (1978)

1 x
—log|sinx—cosx|+=+C
Ans, 2 2

Solutions.
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1 =J.smx oosx Ej.smzxsmcfmx

lpsinx+cosx+sinx—Ccosx

= dx
7 ;

SMX—CosXx

J-cnsx+smx J-smx cusx
2 Sifl X —COS X 2

5 X — CDSI

) x
=5 - =+
2l(:rg|5111:1: msx|+2+

2
Evaluatej X dx

2
Q.2. (a+bx) (1979)

2
L g bx—2alog|a+bx|—%— |+
Ans B a+bx

Solutions.

2
dx
Letr= |~
j[amxf

Leta+bxr=1f = x_[:‘—a) = d_x:g

1 (.t—a)

a‘ —2at+ az

2 df

P
£=03

2

1 a
+—|dt =—|t-2alog|f|-—|+C
FJ b3[ r}

2
=—3[a+ﬁx—2ahg|a+fxr|— a }c
a+bx

(=

Evalua EX 2 ginx) cos x dx .
Q. 3, Eruate [(@F sin (1981 - 2 Marks)

xsinx +msx—£—icm2;r+ﬂ

Ans.

Solutions.
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To evaluate I(ehgx +sin x) cos x dx

=I(I+5inx}cusxdx [Using e’og* =x]
=Ixmsx+ lIsm 2xdxy
2
= Xsin x—Is.inxeix+ l(—cus?,x]
2 2

= Xsinx+ msx—%msﬁx+{3

(x—1e”
Eva]uate:_[ 3 dx
Q. 4. (x+D) (1983 - 2 Marks)
& 1
14
c 1+
Ans. (x+1]2+ 5 [Hx“] +C
Solutions.
I J.(x 1)5,1 (x+1- Ejex
(x+1y (x+1)°

=j' L 2 lFa=—f _icC
(x+1)?  (x+1)° (x+1)°

(Using [&*(f(x) + f'(X)dx =" £ (x)))

dx

Q. 5. Evaluate the following Pt 4 (1984 - 2 Marks)

—[1+i4]4 +C
Ans. x

Solutions.
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dx
1 34
ot [l+ ]

.1’4

Let]— j'

4

1
Put 1+ =1 = _de=d: =

X X

i \
[t - 3144 c
‘J’qiam =al = |7

1
it

1 174
=—rl’r4+l:?=—[l+—] +C

Q. 6. Evaluate the following

ANS —2fl-x+cos L fx+xfl-x+C

Solutions.

I=J’E¢r

Putx=cos?b — dr=—2cosOsindd0

I= —J' fl‘““ﬁﬁ 2sinBcosHdo
l+cosb

_[sing/2

= 2.2sin(B/2)cos(8/2) cosHdb

c0s6/2
- -zj'{l-mse)cmadﬁ

=-2]'(msﬂ-ms9 8)de

_ —2[(mﬁ—1+c;523]dﬁ

—-2 mﬁ_1(5+ﬂﬂ'_ﬂﬁ]+g
LA
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= —Eu'rl—_x+|:cns_] -.I"J_f +«.|'rJ_c~.,l"l—_x]+ [

[Using sinf = 1-x]
=— 2~|'1—x+cus_1q'r;+q'r;\|'1—x+c

127

(cos2x)
Evaluate - I{T dx
Q.7. (1987 - 6 Marks)
/ 2
ilI:ng M —1'::»g(|:::::ltJc+~\'||<:|::nt2 x-1)+C
A V2 2 —1-tan’ x
ns -
Solutions.

J‘Jﬂ?dx Iw.l' xsmx metx

Letcotx=sec B — —cmeczxdx secBtanB 40
szcEtanB

We get, [= I - —(1+53:, H)

2 -2
__ secO_tan Bﬂ,ﬁ =_J' sin- G 46

1+sec’® cosB+cos’ B

2 v 2
_J' 1-cos Ez 48 =_J'(l+cus 8) Zjus Bdﬁ
cos B(1+cos~ 6) cosB(1+cos” 6)

s

Isa:ﬁdﬁ+ EJ P

el

——1ug|secﬁ+tane|+z_|'
2- smzﬂ

- 1 . |J2+sins)|
= lug|5ecﬂ+tanﬂ|+2.2ﬁlog|ﬁ_smﬁ|+c

=—hg‘cotx+ cot? x—1 +— ﬂ1—+c
V2 Ji_ 1-
Q. 8. Evaluate [(tanx + oot x)ax (1989 - 3 Marks)
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1 ftanx —Jeotx )
A -y

Ans.

Solutions.

I= J‘(-u'r_x+~.|"_}r.tr J'“"f_ Jeosx

u'smx
J'su:lx+ocrsxﬂ,;r J_ SiNX 4 COSX
+J5in xcos A5 2x

Put sin X — cos X =t = (cos x + sin x) dx = dt also (sin x — cos X)? =t = 1 —sin 2x = t?

= sin2x=1-£

=2sin~t+C =+2sin"}(sinx—cosx)+C

J"( 1 h(l+-‘i=’_“\dx
Q. 9. Find the indefinite integral (R4 )

Ans.
%Iya_%x?.fquZxJ:: _%_‘5!11 L33 g4, g6 1,012
/6
+1210g |2 41| »6[{—ﬂ+;l; > —%mx” 62 430+ ‘5)}

in(1+0/6)— {ﬂ+116)3 3{1 L6y 30“‘“}

Solutions.

_qf m(1+$x))

Ll [ e Tea )
N

J’ﬁﬁrdx J.]I:.'g+ e

I=I +1, (D
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1
where [} = | -(—/———dlx
! I%E+$E
Letx =y2sothatdy =12 31 gy

11?11

¥y
=12I[y? —¥5 4y =ty -y +J*—1+y%1]ﬂ}’

5 =

= 12—|‘1+;|»=

E_T-P?_?-FT_? +%—y+lug|y+l|}+cl

323 12 am 502 12 5m2 g0
2 7 5
~4x! % 4 616 122112 1 1210g | X112 41 40

_ [+ o
[x:}”3+(x}1'r2
Let x = z% so that dx = 62° dz

3

Jl.'ﬂ.(1+.:-} Sz Iﬁz 1|:||(z+1]|%|jz
s z+1

Putz+1=¢ = dz=di

(6¢-0’mr 1
I, _If dr—ﬁI(IJ—EHE—F)lnr dt

5 1
=ﬁ[f{r —3f+3}]111‘da‘—j';].ur dr}
(£ 32 anrf]

- [r’ﬂ_ﬁ +3t|lnt - J'l——— 3rJ %dr— )

{r’r___ +3jint- IL_“”ijm‘ _ﬂné}z}
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(63
=6H—ﬂ+‘; }—%(l+_‘(‘”ﬁ}2+3ﬂ+1”6]}

_%au”ﬁf+3(1+xl“5}}+—[h‘ﬂ“m)2]}+cz

6y @+x6y 2
In(l+x! )—{—9 5
Thus we get the value of | on substituting the values of 11 and 12 from (2) and (3) in
equation (1).

G+sinf
Icuslﬂh[u] de
cosB—sing

Q. 10. Find the indefinite integral (1994 - 5 Marks)

in 26 B+smby 1
= h(cos +g,n )——]nsacEB+C
AnNS. 2 cos@—snG, 2

Solutions.

cosf+sind
Let 1 - Jos20{ g 0]
1 ImsEHln b
MNow we observe that

i{h(cusﬁu smﬂ]}
d8 cosB—sin @
- %[h{msﬂ+sinﬁ}—h1(cnsﬁ—sinﬂ}]

_ cosf —sin G _—cusﬁ—sinﬁ
cosB+smB  cosB—sinf

_ cosf—smb +oosﬁ+smﬂ
" cosB+sin®  cosB-sind

cos® B+sin® 8—2sinBcosH +cos” B
B +sin’ 8+ 2sin B cosH =ize
cos® B —sin’ 8 cos

=~ Integrating I with respect to 0, by parts we get
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sin 26 (cusﬁ+sﬂlﬁ] sin26 2
2 cosf—sin B 2 ‘cos28

_Sinﬂﬁm(cusﬂ+s.inﬂ
2 cos B —sinB

=mm]ﬂ(cm”f“ﬁ]—lmmza+c
2 cosB—sinf/ 2

I= d0

]—J'tanzﬂda

(x+1) dx

Evaluate _[ 1+ x EI}

Q.11 (1996 - 2 Marks)

(1+xe* ) 1

Ans. IDgL xe* J_l+x||;-"f+t‘;T

Solutions.

(x+1) _ [ G+D i
I= —_—
J-x{1+x1;!'”f) ’l‘:lnax(1+::a_srtj.2
Put 1+xe* =1 = (xe* + &) dx = dt

dt 1 1 1
I=-F(r—1)r2 =I(ﬁ+?+r_2]df

1
=—log|1-1f|+log|f] —;+c

1+x9x|
IREARI .
log‘ T+C |—:ﬂf5'J|f | 1+:vceJ|f
r1+xex\'| 1
=1lo _ c
gl xe" J l+xex+
I x +3x+2 e
(x +1} [:x+1
Q. 12. Integrate (1999 - 5 Marks)
I
_lloglx"'ll"'llﬂg{lz+1}+Em_]I+L+C +ﬂﬂﬂ+—_1‘]]} +O
A 2 4 2 1+ 12 2
ns.
Solutions.
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X +3x+2
I=[—=2 72277 o
I (2 + ) (x+D)

C+3x+2 A Bx+C Di+E
)+ x+1 K241 (P an)?

Comparing and solving, we get,

11 1
A=-.B=-C==D=0E=2
1: 2: 2:- £l
171 1px+1 dx
=2 s g2 —H
251 +2IIE+1 " J‘|[x2+1}2

= —%lug|:c+1|+ilog(:r2 +1}+%1‘.:511'1 x+2h+C

i .
where I} =jm,pmungx—tanﬁ,

2
sec” 6 1
I =Isec4ﬂ da =J'|[ms2 6) db = 5](1 +cos 28046

1 2x
4 1427

=1(e+1sm2ﬁ}=lm"x+
20 2 2

+C

1 1 3
I=—Elug|x+1|+110g(x2+1}+itaﬂ]x T3

l+x

Where C is constant of integration.

x+2

=Xt .
Vax? +Ex+13/l (2001 - 5 Marks)

Evaluate Igin_l {

Q. 13.

Solutions.
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1 =J’5in_1|r 2xr+2 )

=Ism_1 x+1 g

lexlj
++4

=I5m_1_ x+1 :|eir

Jx+ D)%)+ (3/2)

Putx+1=3f1tanﬂ,dr=%sec2dﬂ

1= [sin? m 3 sec?0 o

0 ,. 0|2
tan” B
4Ty

- EJ'smr‘ [—Siﬂﬁ “—“Se}mz 8d 6
2 cos8 1

_3 20 00 3 ]
—zjﬂsac 86~ 6tanf j't;maa*ﬂ

=%[Htaﬂﬁ—hg|s-ecﬁ[|+ﬂ‘

I=%E(x+1)tan']}[%(x+lﬁ] —log ||1+§{x+1}2]+-‘:‘

2+2) 3
;J—Elug{9+4x2+8x+4} 3

+Elog9+C‘

=(x+1}t:m_][

w+2) 3
; ]—Elugmx? +8x+13)+C

- (x+1}tan‘1[

Q. 14. For any natural number m,
" Imr T Iim
evaluate | O +x™" +x")2™ 3¢ +6) Madx x>0, (2002 - 5 Marks)
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mtl
1EEm ™ eem ™
Ans. 6 m+1

Solutions.

=I{x3“ + 0™ ™Y 2™ 3™ 4 6) ™ ax

Im m 1/ m
=J'{13“+x2’“+x’"}lih +3x +6x'“jl dx

x™

J’{—xj i IMJ(EHM +3x2m 4 6x™) ™ dx

Put 2x3™+4 3x2m + fiym =y
1 1.":# 1 r},l."m+]\ll

I= c

omd? Y em\Um=1) "

I'r m+l‘]
=l & +C
6 m+1
m+1

120+ 3™ 4 6x™) ™ .
[s] m+1

c
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