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Chapter 7: Integrals

Exercise — 7.1

Question 1:

By the method of inspection obtain an integral (or anti — derivative) of the sin 3x.

Answer:
As the derivative is sin 3x and x is the function of the anti — derivative of sin 3x.

ddx(C0$3x)=—3sin3XsiN3X=—13ddx(C0S3X)sin3x=ddx(—13c0s3x)Hence,theanti—
derivativeofsin3xis(—13c0s3x)

Question 2:

By the method of inspection obtain an integral (or anti — derivative) of the cos 2x.
Answer:

As the derivative is cos 2x and x is the function of the anti — derivative of cos 2x

ddx(SIN2X)=—2C0S2XC0S2X=12ddx(SIN2X)Cc0s2X=ddx(12(sin2x))Hence,theanti—
derivativeofsin2xis(—12c0s2Xx)

Question 3:
By the method of inspection obtain an integral (or anti — derivative) of the e*.
Answer:

As the derivative is e and x is the function of the anti — derivative of e*

ddx(esx)=5esxesx=15ddx(e5x)esx=ddx(15esx)Hence,theanti—derivativeofesxisisesx




Question 4:

By the method of inspection obtain an integral (or anti — derivative) of the (mx + n) 2
Answer:

As the derivative is (mx + n) 2 and x is the function of the anti — derivative of (mx + n) 2

ddx(mx+n)3=3m(mx+n)2(mx+n)2=13mddx(Mx+n)3(mx+n)2=ddx(13m(mx+n)3)Hence
,theanti—derivativeof(mx+n)2isiam(mx+n)3

Question 5:

By the method of inspection obtain an integral (or anti — derivative) of the sin 3x — 5 e*
Answer:

As the derivative is (sin 3x — 5 e*) and x is the function of the anti — derivative of (sin 3x — 5 e %)

ddx(—13C0S3X—52€2x)=sin3x—5e2xHence,theanti—derivativeofsin3x—
5e2xiS(—13C0S3X—52e2x)

Question 6:

By the method of inspection obtain an integral of the | (4e2u+1)du
Answer:

Integral of (4e2u+1) and u is the function of the integral (4e2u+1).
[(4e2u+1)dud|e2udu+/1dud(ea2)+u+c2e2u+u+cWherecistheconstant.

Question 7:




By the method of inspection obtain an integral of the | u2(1—1uz2)du
Answer:

Integral of U2(1—1u2) and u is the function of the integral U2(1—1u2)
Ju2(1-1u2)duf(u2—1)duuss—u+cWherecistheconstant

Question 8:

By the method of inspection obtain an integral of the [(au2+bu+c)du
Answer:

Integral of au2+bu+c and u is the function of the integral au2+bu+c
J(au2+bu+c)duaf(u2)du+bfudu+c/1dua(uss)+b(u2)+cu+CWhereCistheconstant

Question 9:

By the method of inspection obtain an integral of the [(au2+eu)du
Answer:

Integral of au2+e€u and u is the function of the integral au2+e€u
[(au2+euv)dual(u2)du+/eudua(us3)+eu+CWhereCistheconstant

Question 10:

By the method of inspection obtain an integral of the | (u——\/+1u«/)2du
Answer:

Integral of (U——+1uv)2 and u is the function of the integral (U——Y+1uv)2
(U—+1uv)2) (u+1u—2)dufudu+f1udu—2/1duvz2+log|ul-2u+CWhereCistheconstant




Question 11:

By the method of inspection obtain an integral of the I us+4uz+4uzdu
Answer:

Integral of and u is the function of the integral us+4uz2+4uz
Jus+auz+aw.dufudu+4]1du+suduuvz2+4u+ax+CWhereCistheconstant

Question 12:

By the method of inspection obtain an integral of the us+4u+4uv
Answer:

Integral of us+4u+4u and u is the function of the integral us+4u+4uv
I U3+4u+4U\/dUI (Us2t4Ur2+4U—12) =ur272t+4(us2)32H4(ui2) 12+ C=27(U72) +83(Us2) +8U12+C=27(U72)
+83(U32)+8u—~\+CWhereCistheconstant

Question 13:

By the method of inspection obtain an integral of the us—uz2+u+1u-1
Answer:

Integral of us-uz2+u+1u-1 and u is the function of the integral us-u2+u+1u-1
Ius—uz+u+1u—

1duOndivinding,weget/(uz+1)dufuzdu+/1duuss+u+CWhereCistheconstant

Question 14:

By the method of inspection obtain an integral of the (1—u)u—-
Answer:

Integral of (1-u)u—- and u is the function of the integral (1—u)u—+




J(1+u)u—du] (uU—+us2)dufuszdu+{useduuszsz+uszse+Ca3us+25us-+ CWhereCisthec
onstant

Question 15:

By the method of inspection obtain an integral of the U—/(3u2+2u+5)
Answer:

Integral of U—~/(3u2+2u+5) and u is the function of the integral U——/(3u2+2u+5)
IU——\/(3U2+2U+5)dUI(3U52+2U32+5U12)dU3,[U52dU+2{U32dU+5IU12dU3(u7272)+2(u5252)+5
(us232)+Ce7U72+45Us2+103Us+CWhereCistheconstant

Question 16:

By the method of inspection obtain an integral of the 2Uu—2C0SU+€u
Answer:

Integral of 2U—2Cc0SU+eu and u is the function of the integral 2u—2C0SuU+eu
J(2u—2cosu+eu)du2fudu—2/cosudu+/eudu2uz2—2(sinu)+eu+Cuz—
2sinu+eu+CWhereCistheconstant

Question 17:

By the method of inspection obtain an integral of the (4V2+23inv+6w/)
Answer:

Integral of (4v2+2sinv+6VvY) and v is the function of the integral (4v2+2sinv+6v)
[(4v2+2sinv+6vy)dva|vadv+2[sinvdv+6vizavsa+2(—CoSV)+6 (vazs) +C43va—
2cosv+4va+CWhereCistheconstant




Question 18:

By the method of inspection obtain an integral of the SeC®(tan®+sec®)
Answer:

Integral of Sec@®(tan®+sec®) and O is the function of the integral sSeCO®(tan®+sec®)
[secO(tan®@+sec®)dO](secOtan@+sec2@)d@sec@®+tan®@+KWhereKistheconstant

Question 19:

By the method of inspection obtain an integral of the sec2@cosec2®
Answer:

Integral of sec2@cosec2® and 3-2sin®@cos20c is the function of the integral sec2®cosec2®
Jsec20c0sec2000]1cosz61in200Osinz0c0s20dO ] (tanz@)d@)f (SBCZ@—l)d@I sec2@de—

[1d®tan®—©+KWhereKistheconstant

Question 20:

By the method of inspection obtain an integral of the 3-2sin®cos20
Answer:

Integral of 3-2sin®cos20 and 3-2sin@cos20 is the function of the integral 3-2sinGcos20
[3-25in@c0s2000] (3c0s20—2sin@c0s20)dO3[sec2@dO—2[tan@secOdO3tan®O—

2sec®+KWhereKistheconstant

Question 21:

Which of the following below is an integral of U—+1uv;
(a)13u13+2U12+C(b)23U2s+12u2+C(C) 23Uz +2U12+C(d)32U32+12U12+C

Answer:




Integral of U——+1uv and u iis the function of the integral U—+1u
Ju—+1uvduuszdu+]u-s2duuszszHuszi+ C32us+2u2Optionciscorrect

Question 22:

Supposeddrf(r)=4r3—3r,insuchawaythatf(2)=0,thenf(r)is(a)ra+irs—
1298(b)r3+1ra+1298(C)ra+1irs+1298(d)ra+1ri—1298

Answer:

Given,

darf(r)=4rs—suIntegralof4ra—srn=f(r)f(r)=J4rs—ardrf(r)=4/r3dr—3[(r-4)drf(r)=4ru—
3r-3-3+Kf(r)=ra+1r:+KANd,f(2)=0f(2)=24+12:+K=0 16+18+K=0K=—
1298f(r)=ra+1rs—129080ption(a)iscorrect

Exercise 7.2

Question 1:

Obtain an integral (or anti — derivative) of the 2ul+u2
Answer:

Suppose, 1 +uz=z

2udu=dz

Jaur+ue=[1z0zl0g|z|+Klogl|1+uz||+Klog(1+u2)+K




Question 2:

Obtain an integral (or anti — derivative) of the (logu)2u
Answer:

Suppose, log|u|=z
log|u|=z1udu=dz(togluudu=/z2dz=2:3+C=(loglu}):3+C

Question 3:

Obtain an integral (or anti — derivative) of the 1u+ulogu
Answer:

lu+ulogu=1u(1+logu)
Suppose, 1 +logu =1z

wdu=dz/1u(+loguydu=[1zdz=log|z|+C=log|1+logu|+C

Question 4:

Obtain an integral (or anti — derivative) of the Sinu.sin(cosu)
Answer:

sinu.sin(cosu)
Suppose, cos U = X
—sin udu=dx

[sinu.sin(cosu)du=—Jsinxdx=—[—cosx]+C=cosx+C=cos(cosu)+C

Question 5:




Obtain an integral (or anti — derivative) of the Sin(mr+n)cos(mr+n)
Answer:

Suppose, Sin(mr+n)cos(mr+n)=2sin(mr+n)cos(mr+n)2=sin2(mr+n)2SUPPOSe2(mMr+n)=z2m
dr=dzsin2(mr+n)2dr=12sinzdzzm=14m[—€05z]+C=—14mcos2(mr+n)+C

Question 6:

Obtain an integral (or anti — derivative) of the mr+n————— \
Answer:

Suppose, mr+n =1z
mdr=dz

dr:1mdzf(mr+n)1zd l’=1m,[212d21m(23232)+C23m(m r+n)s+C

Question 7:

Obtain an integral (or anti — derivative) of the uu+2———
Answer:

Suppose,u+2=2
du=dz

_[ u U+2————\/dU:_f (z—2)2\/dz=f (232—2212)d2=_[ Zsde—ZI le)d2225252—223232+C:25252—
43232+C=25(X+2)s5—43(X+2)3+C

Question 8:

Obtain an integral (or anti — derivative) of the Ul+2U2————— \
Answer:

Suppose, 1 +2u*=z




4dudu=dz

Jul+2up———— du=/zvadz=14]71202=14(z3252) +C=16(1+2U2)2+C
Question 9:

Obtain an integral (or anti — derivative) of the (4u+2)u2+u+l———— \
Answer:

Suppose,u?+u+1l=1z
(2u+1)du=dz
J(du+2)u2+u+l————— Vdu=]2zVdz=2[zNdz=2 (zs252) +C=43(u2+u+1)s2+C

Question 10:

Obtain an integral (or anti — derivative) of the 1u-uv
Answer:

Tu—uN=1uV(uv-1)
Suppose,
u——1=z12wdu=dz/1u\-1du=/2zdz2log|z|+C2log|lu—-1[+C

Question 11:

Obtain an integral (or anti — derivative) of the uu+4v, x>0
Answer:

Suppose, u+4 =r

du=dr




Juu+avdu=[r-ayrvdr=] (rV=arV)dr=rszse—4 (r1212) + C=23rs—8r12+C=23r.r12—8ri2+C=23r12(r—
12)+C=23(u+4)12(u+4—12)+C=23(u+4)————— V(u-8)+C

Question 12:

Obtain an integral (or anti — derivative) of the (U3—1)1sU5
Answer:

Suppose,u®—-1=r
3uz=dr

J(u3—1)1susdu=f(us—
1)13u3.u2du :I ris(r+ 1)dr3:13,[ (ras+r13)dr=13[r7ara+rsa3] +C=13[37r73+34r s3] +C=17(U3—
1)7s+14(u3—1)s]+C

Question 13:

Obtain an integral (or anti — derivative) of the u2(2+3us)s
Answer:

Suppose, 2+3u3=z9u2du=dz[uz(2+3us)du=19Jdz(z):=19) (z)-30z=19(z 2-2)+C=—
118(122) +C=-118(2+3u3)+C

Question 14:

Obtain an integral (or anti — derivative) of the 1u(logu)n,X>0
Answer:

Suppose, |OgU=ZludU=dzjlu(logu)ndu=Id22n=IZ—ndZ=zfn+1—n+1+C=217n1—n+C=x17n1—n+C

Question 15:

Obtain an integral (or anti — derivative) of the u9-4uz




Answer:

Suppose, 9—4u2=r—8udu=druo-4u=—18/1rdr=—18log|r|+C=—18log||9—4uz||+C

Question 16:

Obtain an integral (or anti — derivative) of the €2m+3
Answer:

Suppose, 2m+3=r2dm=drJe2m+3dm=12[erdr=12(er)+C=12(e2m+3)+C

Question 17:

Obtain an integral (or anti — derivative) of the ueu2
Answer:

Suppose, u?=1z
2u du=dz

[uewdu=12]1e.dz=12]e-zdz=12¢ --1+C=—128-1o+C=—12e:2+C

Question 18:

Obtain an integral (or anti — derivative) of the etn-101+02
Answer:

Suppose, tan-10=z11+0:00=dz/eun-101+0.d0=[ezdz=ez+C=etan10+C

Question 19:

Obtain an integral (or anti — derivative) of the eaus-1e2u+1
Answer:




eau—leaut+l

Dividing the numerator and denominator by e ¢, we get

e2u-leue2u+leu—eu—e-utute-u

Suppose,

eute-u=z(eu—e-u)du=dzfez 1ex+1du=eve vev+e vdu=Jdzz=log|z|+C=log|eu+e-u[+C

Question 20:

Obtain an integral (or anti — derivative) of the e2u—e-2ue2u+e-2u
Answer:

Suppose, e2u+e-2u=z(2e2u—2e-2u)du=dz2(e2u—e-2u)du=dz/ez-
e aearre =) dz220z=12]1z0z=12l0g|z|+C=12l0g| [e2u+e—2u] | +C

Question 21:

Obtain an integral (or anti — derivative) of the tan2(20—3)
Answer:

tan2(20-3)=sec2(20-3)-1

Suppose, 20—3=z2dO=dz[tan2(20-3)dO=/[sec2(20-3)-1]dO=12](sec2z)dz—
[1d@=12tanz—@+C=12tan(20-3)-O+C

Question 22:

Obtain an integral (or anti — derivative) of the sec2(7—40)
Answer:

Suppose, (7—40)=z-4d0=dz/sec2(7—-4©)d0=—14]sec2zdz=—14(tanz)+C=—14[tan(7—
40)]+C




Question 23:

Obtain an integral (or anti — derivative) of the sin-101-621
Answer:

Suppose, Sin-10=z11-6:Vd0=dz]sin-161-6Vd0=]zdz=222+C=(sin-10)22+C

Question 24:

Obtain an integral (or anti — derivative) of the 2cos0-3sin66cos0+4sind
Answer:

2¢0s0—3sin06cosH+4sin0=2c0s0—3sin62(3cosO+2sinb)

Suppose,

3c0s0+2sin0=z(—3sin0+2c0s0)d0=dz/2cos6-
3sin06eosb+4sindd0=]dz2z=12120z=12l0g|z|+C=12l0g|3c050+25in6|+C

Question 25:

Obtain an integral (or anti — derivative) of the 1cos20(1-tan6)2
Answer:

1cos20(1-tanf)2=sec20(1-tanb)2

Suppose,

(1-tanf)=zsec20d0=dz[sec20(1-tan0)2d0=|—dzzz=—]z-2dz=12+C=11tan0+C

Question 26:




Obtain an integral (or anti — derivative) of the cos6Vov
Answer:

Suppose, 0V=z120vd0=dz[cosovoN=2[c0szdz=25inz+C=2sinOV+C

Question 27:

Obtain an integral (or anti — derivative) of the SIN20———— \co0s26

Answer:

Suppose, 5in20=22c0s20d0=dz[sin26———— \c0520=12]7\dz=12(z32:2) + C=13Z52+C=1

3(sin20):+C

Question 28:

Obtain an integral (or anti — derivative) of the cosd1+sin6V
Answer:

Suppose, 1+sinf=zc0s0d0=dz/coso1+sinoVd0=)dzzV=z121:+C=22\+C=21+sin0—————
—+C

Question 29:

Obtain an integral (or anti — derivative) of the cotBlogsinf
Answer:

Suppose, logsinf=z1sine.cos0=dzcotdd0=dz|cotBlogsin0d0=|zdz=z:2+C=12(logsin0)
2+C

Question 30:

Obtain an integral (or anti — derivative) of the sin1+cos6
Answer:




Suppose,
1+c0s0=z—sin0d0=dz/sin61+cos0d0=]—dzz=—]dzzdz=—log|z|+C=—log|1+cosO|+C

Question 31:

Obtain an integral (or anti — derivative) of the sinf(1+cos0)2
Answer:

Suppose, 1+c0s0=z2—sin0d0=dz]sin01+cos0d0=|—dzzo=—[dzzo02=—
[z-207=12+C=11+c0s6+C

Question 32:

Obtain an integral (or anti — derivative) of the 11+cot6
Answer:

Suppose, |

= I 11+cot9d0:_f 11+cosesin9de=_[ sinesin9+c0s9d9=12_[ 2sinfsinf+cosod 0= 12,[ (sinB+cos0)+(sinb—
cose)(sin9+c0s9)d0:12_[ 1d9+12_[ (sin9—cos9)(sin9+cos9)d9=129+12_.. (sinB—cosb)(sinB+cos0)dO
Suppose,(sin+cosB)=z=(cosb—sinO)dO=dzl=62+12l0g|z|+C=62—
12l0g|(sin6+cosO)|+C

Question 33:

Obtain an integral (or anti — derivative) of the 11-tan0
Answer:

Suppose,

,[ 11-tan6dO :I 11-sin6eosod 0 :I cosecose—sinede:ﬂj. 2cosfcosO-sinodO= 12I (cosb—sin6)+(cosb+sinB)(cosO—
sin0)d0=12]1d0+12](cos0+sin6) (cosb-sin6)dO=120+12] (cos+sind)(coso-sin0)dO SUPPOSE, (cosO—
sinf)=z=(—sin0—cos0)dO=dzl=02—12l0g|z|+C=62—12l0g|(c0osO—sinf)[|+C




Question 34:

Obtain an integral (or anti — derivative) of the tan6Vsinfcosd
Answer:

Suppose, Su ppose, | :tan9\/sin900s9d9:tane\lxcosesinecosexcosedezj tanO\/tanOcoszedezj sec20tanOV
dOSuppose,tanf=zsec20d0=dz|=JdzzV=2z\+C=2tand———~+C

Question 35:

Obtain an integral (or anti — derivative) of the (1+logu)2u
Answer:

Suppose, Suppose, 1+logu=z1udu=dz[(1+logu)udu=]z2dz=2:3+C=(1+logu):3+C

Question 36:

Obtain an integral (or anti — derivative) of the (u+1)(u+logu)2u
Answer:

(u+)(u+logupu=(u+Lu(u+logu)2=(1+1u) (u+logu)2Suppose, (u+logu)=z(1+1u)du=dz/(
1+1u)(u+logu)2du=Jz2dz=z:3+C=13(u+logu)3+C

Question 37:

Obtain an integral (or anti — derivative) of the ussin(tan-1u4)1+us
Answer:

Suppose,us=z4usdu=dz/ussin(tan-1us)1+usdu=14[sin(tan-1z)1+z0z. . ..(1)Suppose,tan-1z=
s11+z.0z=dsFrom(1),weget/ussin(tan-1us)1+usdu=14]sinsds=14(—coss) +c=—
14cos(tan-1z)+C=-14cos(tan-1u4)+C




Question 38:

Which of the following below is the answer for I 10u9+10uloge10ui0+10udU :
(a)10u—u10+C(b)10u+u10+C(c)(10u—u10)-1+C(d)log(10u+tu10)+C

Answer:

u10+10u=2(10u9+10uloge10)du=dz/10us+10ul0ge10u0+10,du=Jdzz=logz+C=log(u10+10
u)+CTherefore,Disthecorrectanswer

Question 39:

Which of the following below is the answer for fdusinzucoszu
(a)tanu+cotu+C(b)tanu—cotu+C(c)tanucotu+C(d)tanu—cot2u+C

Answer:

|=I dusinzucoszu=f 1sin2ucoszudu=J. sin2u+coszusin2ucoszudu=,[sinzusin2ucoszudu+_|. coszusinzucoszudu=_[
secoudu+/cosecoudu=tanu—cotu+C

Therefore, B is the correct answer

Exercise 7.3

Question 1:

Obtain an integral (or anti — derivative) of the sin ?(2u + 5)

Answer 1:




sin2(2u+5):1—cosz(2u+5)2:1—cos(4u+10)2fsin2(2u+5)du:f 1-cos(4u+10)2du=12/1du—
12Jcos(4u+10)du=12u—12sin(4u+10)4+C=12u—18[sin(4u+10)]+C

Question 2:
Obtain an integral (or anti — derivative) of the sin 3u. cos 4u
Answer 2:

As we know, SinCcosD=12[sin(C+D)+sin(C—
D)]Jsin3u.cos4udu=/12[sin(3u+4u)+sin(3u—
4u)]=l12[sin(7u)+sin(—u)]du=]12[sin(7u)—sin(u)]du=12Jsin(7u)du—
12Jsin(u)du=12(-cos7u7)—12(—COSU)+C=-cos7uL4+cosu2+C

Question 3:
Obtain an integral (or anti — derivative) of the cos 2u cos 4u cos 6u
Answer 3:

As we know, c0SCcosD=12[cos(C+D)+cos(C—
D)]/cos2u(cos4ucosbu)du=jcos2u[12(cos(4u+6u)+cos(4u—
6u))]duz2/[cos2u(cos(10u)+cos(—2u))]duzf[cos2ucos10u+cos2ucos(—2u)]durz][
cos2ucos10u+cos22u]duzzf[12(cos(2u+10u)+cos(2u—
10u))+(1+cos4u2)Jdu14)(cos12u+cos8u+1-+cosdu)duia[sin12ut2-+singus+U+singud] +C

Question 4:

Obtain an integral (or anti — derivative) of the Sin3(2u+1)
Answer 4:

1=[sin3(2u+1)dulsina(2u+1)du=]sin2(2u+1).sin(2u+1)duSupose,cos(2u+1)=z—
2sin(2u+1)du=dzsin(2u+1)du=-dz21=-12](1-z2)dz=-12{z—2:3}+C=-12{cos(2u+1)—
cos3(2u+1)3 }+C=—cos(2u+1)2+cos3(2u+1)6+C




Question 5:

Obtain an integral (or anti — derivative) of the SIN3UCOS3U
Answer 5:

|=[sinaucosaudu=/cossu.sin2usinudu=/cossu(1—cos2u).sinuduSuppose,cosu=z—
sinudu=dz1=—{z3(1-z2)dz=—{(z3—z5)dz=—{ z44—266 }+ C=—{ cosss—coss6 }+C=coss6—
coss4+C

Question 6:
Obtain an integral (or anti — derivative) of the sin u sin 2u sin 3u
Answer 6:

sinCsinD=12[cos(C—D)—cos(C+D)]/sinusin2usin3udu=/sinu.12{cos(2u—3u)—
cos(2u+3u)}du=12f(sinucos(—u)-sinucos5u)du=12J(sinucosu—
sinucos5u)du=12](sinucosuy2du—12Jsinucos5udu=12](sin2u)2du—

12Jsinucos5udu =14[cos2uz]—12] {12(Sin(u+5u)+sin(u-5u)) }du=—-cos2us—
14{(sin(6u)+sin(—4u)) }du=—cos2us—14[~cos6u6-+cos4u4] +C=—cos2us—
18[-cos6u3+cos4u2]+C=18[-cos6us—cos4u2—C0OS2U]+C

Question 7:
Obtain an integral (or anti — derivative) of the sin 4u sin 8u

Answer 7:

As we know, sinCsinD=12[cos(C—D)-cos(C+D)][sin4usin8udu=/12[cos(4u—8u)—
cos(4u+8u)]du=12](cos(—4u)—cos12u)du=12f(cos4u—cos12u)du=12[sindud—sin12u12]




Question 8:

Obtain an integral (or anti — derivative) of the 1-cosul+cosu
Answer 8:

1-cosul+cosu=2sinz.z2coszee=tan2u2=(Ssecauz—1)J1-cosu1+cosudu=[(secauz—1)du=[tanuzi—
u]+C=2tanu2—u+C

Question 10:
Obtain an integral (or anti — derivative) of the sin * u.
Answer 10:

sinau=sin2uxsin2u=(1-cos2u2) (1-cos2u2)=14(1—Ccos2u)2=14(1+cos22u—
2€0s2u)=14[1+(1+cos4u2)—2c0s2u]=14[ 1 +12+12C0s4U—2C0S2U]=14[32+12C0S4U—
2c0s2u] Jsinaudu=14[[32+12c0s4u—2cos2u]du=14[32u+12(sin4u4)—
sin2u]+C=38u+(sin4u32)—sin2u4+C

Question 11:
Obtain an integral (or anti — derivative) of the cos * 2u
Answer 11:

C0S42u=(Sin22u)2=(1+cos4u2)2=14(1+c0s24u+2c0s4u)=14[ 1+ (1+cos8u2) +2cos4u]=14[
1+12+12c058u+2c0s4u]=14[32+12c0s8u+2c0s4u] Jcossudu=14[[32+12c0s8u+2c0s4u
]du=14[32u+12(sin8u4)+sin4u]+C=38u+(sin8us4)+sin4ug+C

Question 12:

Obtain an integral (or anti — derivative) of the sinzul+cosu
Answer 12:




sin2u1+cosu=(2sinuzcosuz)22cos2u2[ SINCESINU=2SINu2C0OSu2;COSU=2C0S2u2—
1]=4sinauwzcosziz2c0s2:2=25iN2u2=1—c0SUJsinzu1+cosudu=J (1—cosu)du=u—sinu+C

Question 13:

Obtain an integral (or anti — derivative) of the cos2u-cos2acosu—cosa
Answer 13:

C0S2U—C0S2aC0SU-COSA=—2SiN2u+2a25iN2u-222—2siNu+a2sinu-a2[ SINCE,COSA—COSB=—2SInA+B2SIiNA-
BZ]=Sin(u+a)Sin(u—a)Sinu+a25inua312=[28inu+aZCOSu+a2] [2sinu-a2c0su-az]sinu+azsinu-a2 =4 COSu+a2COSu—
a2=2[cos(u+a2+u-a2)+Cc0S(u+a2—u-a2)]=2[cos(u)+cosa]=2cosu+2cosa

Question 14:

Obtain an integral (or anti — derivative) of the cosu-sinul+sin2u
Answer 14:

cosu-sinul+sin2u=cosu—
sinu(sinzu+coszu)+2sinucosuSINCe,sin2u+cos2u=1;siN2u=2sinUcoSU=cosu—
sinu(sinu+cosu)2SUPPOSE, sinu+cosu=z(cosu—sinu)du=dz/cosu-sinut+sin2udu=[cosu-
sinu(sinu+cosu)2dU =dzz2=[z-20dz=-7-1+C=—17+C=-1sinu+cosu+C

Question 15:

Obtain an integral (or anti — derivative) of the tan32usec2u
Answer 15:

tans2usec2u=tan22utan2usec2u=(sec22u—1)tan2usec2u=secz2utan2usec2u—
tan2usec2u=[tans2usec2udu=[sec22utan2usec2udu—
[tan2usec2udu=]sec22utan2usec2udu—

secu2+C Suppose,sec2u=z2sec2utan2udu=dz(tans2usec2u=12z20z—sec2u2+C=z:6—
sec2u2+C=(sec2u)z6—sec2u2+C




Question 16:

Obtain an integral (or anti — derivative) of the tansu
Answer 16:

tansu=tan2uxtan2u=(seczu—1)tan2u=seczutan2u—tanzu=secautan2u—(secau—
1)=secautan2u—secau+1 [tansudu=/seczutanzudu—Jsecaudu+/1du=[secautanzudu—
tanu+u+C...... (1)Now,[secautanzuduSuppose,tanu=zseczudu=dz/secautanzudu=/
z2dz=213+C=tanau3 Therefore, fromequation(1)is/tansudu=tanaus—tanu+u+C

Question 17:

Obtain an integral (or anti — derivative) of the sinsu+cossusinzucoszu

Answer 17:

sin3u+cosausinzucos2u=sinsusinzucos2u+cossusinzucos2u=sinucosz2u+cosusinzu =tanusecu+cotucosec
uTherefore, [sinsu+cossusinzucosudu=[ (tanusecu-+cotucosecu)du=secu—cosecu+C

Question 18:

Obtain an integral (or anti — derivative) of the cos2u+2sinzucoszu
Answer 18:

cos2u+2sin2ucosaucos2u+(1—cos2u)cos2u[ SiNCe,C0S2U=1—
28ih2U]=1coszu=Sec2uI cos2u+2sinaucoszudu=/secaudu=tanu+C




Question 19:

Obtain an integral (or anti — derivative) of the 1sinucoszu
Answer 19:

1sinucos2u=sin2u+coszusinucos2u=sinucosz2u+1sinucosu=tanuUSec2u+1sinucosuXcoszucos2u=tanusec
2U+secoutanu | 1sinucoszudu=[tanusecaudu+/secautanudu Suppose,tanu=zseczudu=dzhsinu
cosudu=[zdz+[1zdz=z:2+log|z|+C=12tan2u+log|tanu|+C

Question 20:

Obtain an integral (or anti — derivative) of the cos2u(cosu+sinu)2
Answer 20:

cosZu(cosu+sinu)z=c052ucoszu+sin2u+25inucosu=c052u1+sin2u,[ cosZu(cosu+sinu)2du=_|. cosZu(1+sin2u)dU
Suppose,1+sin2u=Z2cos2udu=dz/cos2u(cosu+sinu)du=12]1zdz=12l0g|z|+C=12l0g|1+5
in2u|+C=12logl|(cosu+sinu)2|[+C=12log|cosu+sinu|+C

Question 21:

Obtain an integral (or anti — derivative) of the Sin-1(cosu)
Answer 21:

sin-1(cosu)Suppose,cosx=zThen,sinu=1-uz2———(-sinu)du=dzdu=-dz1-
zvTherefore, Jsin-1(cosu)du=/sin-1z(—dz1 z\)dzSuppose,sin-1z=p11-
2Ndz=dp Therefore,Jsin-1(cosu)du=—Jpdp=—pz2+C=—(sin-1z)22+C=—
(sin-1(cosu))22+C... ...(1)Asweknow,sin-1u+cos-1u=r2Therefore,sin-1(cosu)=n2—
cos-1(cosu)=(x2—u)Onsubstitutinginequation(1),weget, Jsin-1(cosu)du=-[z-
ul22+C=—12((n2)2+uU2—mu) +C=—(n)28—uz2+12m0+C=ru2—u22+(C—(n)28) =nu2—u2+C1

Question 22:




Obtain an integral (or anti — derivative) of the 1cos(u-m)cos(u-n)
Answer 22:

1cos(u—m)cos(u—n)=1sin(m-n)[sin(m-n)cos(u-m)cos(u—n) ] =1sin(m-n)[sin[(u-n)—(u—m)]cos(u-m)cos(u—
n)]=1sin(m-n)sin(u-n)cos(u-m)—cos(u-n)sin(u-m)cos(u-m)cos(u-n)=1sin(m-n)[ tan (U—n)—tan(u—
m)] J1cos(u-m)cos(u-nydu=1sin(m-n)|[tan (u—n)—tan(u—m)]du=1sin(m-n)[—log|cos(u—
n)|+log|cos(u—m)|]=1sin(m-n)log[cos(u-m)cos(u-n)]+C

Question 23:

Which of the following below is the answer for sinzu—coszusinzucoszu
(@tanu+cotu+C

(b) tan u + cosecu + C
(c)-tanu+cotu+C
(dtanu+secu+C
Answer 23:

Isinzu—coszusinzucoszud u =I (sinzusinzucoszu—coszusinzucoszu)d u=I (seczu—
coseczu)du=tanu+cotu+C

Thus, (a) is the correct answer.

Question 24:

Which of the following below is the answer for feu(1+u)cosz(euu)du
(@—cot(eu)+C

(b) tan (e uv) +C
(c)tan(e) +C

(d)cot(e)+C




Answer 24:

Jeu(1+u)cosz(eunyduSuUppose, euu=z(eu.u+eu.1)du=Jdzcos2z=Jsec2zdz=tanz+C=tan(eu.u)
+C

Thus, (b) is the correct answer.

Exercise 7.4

Question 1:

Obtain an integral (or anti — derivative) of the 3uzues+1
Answer 1:

Suppose,us=z3u2du=dz[3uus+1du=dzz-+1=tan-1z+C=tan-1us+C

Question 2:

Obtain an integral (or anti — derivative) of the 11+4u2v

Answer 2:

Suppose,2u=z2du=dz[11+4uNdu=12fdz1+zv=12[log||z+1+z2———— V|I]+C=12[logl|
2u+1+4u——— VIIJ+C

Question 3:

Obtain an integral (or anti — derivative) of the 1(2—u)2+1V
Answer 3:




Suppose,2—u=z—du=dz[12-uz+1vdu=—|1z-+1vdz=—[log| |z +z2+1———— VJ|]+C=—
[logll2—u+(2—u)2+1 V|[]+C=logl||1@-uy+uz-4u+sv]||+C

Question 4:

Obtain an integral (or anti — derivative) of the 19-25u2v
Answer 4:

Suppose, 5u =1z
5du=dz

I 19—25u2\/du=15_[ 19—zzdz=15f 132-z20dz=155In-1z3+C=155iN-15u3+C

Question 5:

Obtain an integral (or anti — derivative) of the 3ul+2us
Answer 5:

Suppose,2—u2=z22—
Vudu=dz/3u1+2usdu=322]dz1+z:0z=322\[tan-1z]+C=322+[tan-1(2—\u2)]+C

Question 6:

Obtain an integral (or anti — derivative) of the u21-us
Answer 6:

Suppose, U* =z

3urdu=dz

Juo1-usdu=13Jdz1z-=13[12l0g||1+21 2| []+C=16l0g||1+us1 us| [+C




Question 7:

Obtain an integral (or anti — derivative) of the u-1u2-1
Answer 7:

[u-1uz-1vdu=/uuz-1vdU—1u2-1vdu FOI‘,I uuz-1vdu Supposeuz—
1=z2udu=dzTherefore,juu-1vdu=12fdzz=12[7-1207=12[2212] +C=2\+C=u2—
1———+C Fromtheaboveequationwegetfu-1vz-1vdu=[uuz-1vdu—1uz-1vdu=uz—
1-———+C—logl|u+uz—1——|[+C1=u2—1———/—log||u+uz—
1———||+(C+C1)=uz2-1——-log|lu+uz-1——||+C2

Question 8:

Obtain an integral (or anti — derivative) of the u2us+mev
Answer 8:

Suppose, ud=1z
3urdu=dz

Juzus+mevdu=13[dzzz+(me)2v=13l0g| |z +2Z2+me——————— \]|+C=13log||uz+us+me———
——|I+C

Question 9:

Obtain an integral (or anti — derivative) of the secoutanau+4+
Answer 9:

Suppose, tanu =z
sec?udu =dz

Jsecoutanzu+4vdu=[dzzz+28=log| |z +z2+4———— V|[+C=log||tanu+tanzu+4———————
VII+C

Question 10:




Obtain an integral (or anti — derivative) of the 1uz+2u+2v
Answer 10:

J1uz+u+2vdu=]1@u+1)2+(2)2Suppose, u+1=zdu=dz=>[1u+2u+2vdu=[1z2+1Vdz=log||z+z2+
1— VII+C=logll(u+1)+(u+1)2+1 VIl+C=logl|(u+1)+uz2+2u+1-
———————— VII+C

Question 11:

Obtain an integral (or anti — derivative) of the 19uz+6u+2v
Answer 11:

[10u2+6u+2vdu=]1(3u+1)2+(2)2.Suppose, 3u+1=z3du=dz=>/19uz+6u+2vdu=13[1t2+ 22vdz=13[
12tan-1(z2)]+C=13[12tan-1(3u+12)]+C

Question 12:

Obtain an integral (or anti — derivative) of the 17—6u—uz2\
Answer 12:

7—6u—u?=can also be writtenas 7 — (u*+6u+9-9)
Therefore,

7-(W+6u+9-9)

=16—-(U*+6u+9)

=16—-(u+3)2

=42—(u+3)2

J17-6u-uNdu=[142 (u+3)2duSuppose,u+3=zdu=dz[14> (u+3)du=/142
(2)20z=sin-1(z4)+C=sin-1(u+34)+C




Question 13:

Obtain an integral (or anti — derivative) of the 1(u—1)(u-2)V
Answer 13:

(u-1) (u—2) can be writtenasu2—-3u+2
Therefore,
uz-3u+2

=U2—3U+94—94+2=(U—32)2—14=(U—32)2—(12)2 J1(u-1)(u-2)VAU=J 1 (u-22)
()2vduSuppose,u—32=zdu=dz [1(u-s2)2-()vdu=]1z>-(2)2vdz=log| |z +z2—

(12)2——— V|1+C=logl|(u—32)+(u—32)2—(12)2 V|I+C=logl|(u—
32)+U2—3u+2——————— V|[+C
Question 14:

Obtain an integral (or anti — derivative) of the 18+3u—u2v
Answer 14:

18+3u-ucanalsobewrittenas8—(u2—3u+94—o4) Therefore, 414—(U—32)2J18+3u-
uzvd U=_[ 1414—(u—32)2\/d uSu pposeu—szzzd U:dZJ. 1414—(u—32)2\/d U=1(41v2)2—
2\dZ=SIN-1(z412) +C=SIN-1(u-s241:2) +C=SiN-1(2u-341) +C

Question 15:

Obtain an integral (or anti — derivative) of the 1(u-m)(u-n)v

Answer 15:

(u—m)(u—n)canalsobewrittenasuz—(m+n)u+mnTherefore,uz—(m+n)u+mn=u2—
(m+n)u+(m+n)z4—(m+n)z4+mn:[u—(m+n)2]2—(m—n)z4f 1(u-m)(u-nVAU=[14u—menzdo—(n-




n2)vdu Suppose,u—((m+n)2)=zdu=dz|1{u—mnz}e—(mn2)Ndu=J1z2—m n2)2Ndz log| |z+2z2—
(m-n2)2 VI1+Clogl|{u—(m+n2) }+(u—m)(u-n) VII+C

Question 16:

Obtain an integral (or anti — derivative) of the 4u+12uz2+u-3+
Answer 16:

Suppose,4u+1=Addx(2u2+u-3)+B....(1)4u+1=A(4u+1)+Bdu+1=4Au+A+B
Equate the coefficients of u and the constants on both the sides, we get

4A=4=>A=1

A+B=1=>B=0

From (1), we get

Suppose, 2u*+u—-3=2

(4u+l)du=dz

Jaur1202+u-3vdu=12Vdz=22+C=22u2+u-3——————— \+C

Question 17:

Obtain an integral (or anti — derivative) of the u+2uz2-1v
Answer 17:

Suppose,u+2=Addu(u2—1)+B....(1)u+2=A(2u)+B

Equate the coefficients of u and the constants on both the sides, we get
2A=1=>A=(1/2)

B=2

From (1), we get




From(1),weget,(u+2)=12(2u)+2Then, Ju+2uz-1NdU=12(2uy+2uz-1V=12]20u2-1vdU+[2u2-
1du.....(2) In12)2uuz-1vdu=12fdzzv=12[2z\]+C=zN+C=u2—1———~Then J2u.-
1vdu=2]1u2-1vdulnequation(2),weget, Ju+2uz-1ydu=uz2—1———~+2log||u+uz—
1—|I+C

Question 18:

Obtain an integral (or anti — derivative) of the 5u-21+2u+3uz
Answer 18:

Suppose, 5U—2=Addu(1+2u+3u2)+B5u-2=A(2+6u)+B
Equate the coefficients of u and the constants on both the sides, we get

5=6A=>A=562A+B=—2=>B=-1135U—2=56(2+6U)+-113]50-21+2u+3u20lU=[s6(2-+6u)-
1130+ 2u+3u20U=56) 2+6u1+2u+3uzdU—

113[11+2u+3u20u Suppose, 11=[2+6ut+2u+3uduandl2=[11+2u+3uzdusu-21+2u+3udu=5611—
11312....(1)11=J2+6u+2u+3u.duandlz=/11+2u+3uduSuppose, 1+2u+3u2=z(2+6u)du=dz
l1=Jdzz11=l0g|z|+Cl1=log||1+2u+3uz||+C.....(2)12=]11+2u+3udu 1+2u+3u2canalsob
ewrittenas1+3(u2+23u)Therefore,1+3(u2+23u)=1+3(u2+23u+19-19)=1+3(u+13)2—
13=23+3(U+13)2=3[(u+13)2+20] =3[ (U+13)2+(2V3)2] 12=13] [1[(u+12)2+(v2)e]JdU=13[ 12vstan
~1(u+13243) ] =13[32vtan-1(3u+12v) ] +C=12+tan-1(3u+12+)+C......(3)

Substituting equations (2) and (3) in equation (1), we get,

[5u-21+2u+3u20U=56]2+6u1+2u+3u2dU—113[11+2u+3u2dUf5U-
21+2u+3u2du=s6[log||1+2u+3uz||]—113[12vtan-1(3u+12v) ] +C=56l0g| | 1+2u+3u2]—-
1132vtan-1(3u+12v)+C

Question 19:

Obtain an integral (or anti — derivative) of the 6u+7(u-5)(u-4)v
Answer 19:

Suppose, 6u+7(u-5)(u-4)V=6u+7uz-9u+20VSUPPOSe,6u+7=Addu(U2—
9u+20)+B6u+7=A(2u-9)+B




Equate the coefficients of u and the constants on both the sides, we get,
2A=6=>A=3

-9+B=7=>B=34

6u+7=3(2u-9)+34

[6u+7u2-9u+20vdU=3(2u-9)+34ur-9u+20VdU=3[2u-9uz-9u+20vdU+34 1

au+20vdu Suppose, 11=[2u-9uz-ou+20vduandl2=1uz-gu+20vdueu+7uz-
ou+20vdu=311+341211=[2u-9uz ou+20VduSuppose,u2—9u+20=z(2u—
9)du=dzl1=dzzVI1=2z\11=2u2—9u+20 Vandl2=/1u-ou+20Vduuz—
9u+20canalsobewrittenasu2—9u+20+s14—s814 Therefore,u2—9u+20+814—814=(U—
92)2—14=(U—92)2—(12)212=[1(u-s2)2-(12)¥dul2=l0g | (U—92) +U2—

9u+20 VII+C.....(3)

Substituting equations (2) and (3) in equation (1), we get,
J6u+7uz-9u+20vdu=3[2u2—9u+20 \]+34log[((u—92)+u2—

9u+20 \)]+C=6u2-9u+20 V+34log[((u—92)+u2—
9u+20 V)]+C

Question 20:

Obtain an integral (or anti — derivative) of the u+24u—u2v
Answer 20:

Suppose, U+2=Addu(4u—-u2)+B(u+2)=A(4-2u)+B
Equate the coefficients of u and the constants on both the sides, we get,

—2A=1=>A=—124A+B=2=>B=4(u+2)=—12(4—2u)+4]u+24u-uNdu=/12(4-2u)+44u-
uNdu=—12[4-2u4u-uvdu+4/14u-uzvdu Suppose, 11=]4-2u4u-uvduandl2=/14u-uzvdufu+24u-
uvdu=—1211+4l2.....(1)Then,11=/4-2u4u-uvduSuppose,4u—u2=z(4—
2u)du=dzl1=dzz\=2z\=24u—u2———— V......(2)12=]14u-uvduSuppose, 4u—u2=—
(—4u+u2)(4—2u)du=—(—4u+uz+4—4)=4—(u-2)212=/12)>(u-2)2vdu=sin-1(u-22)......(3)

Substituting equations (2) and (3) in equation (1), we get,




Jur24u-uNdu=—12(24u—u2———— )+4sin-1(u-22)+C=—4u—uz———— V+4sin-1(u-
22)+C

Question 21:

Obtain an integral (or anti — derivative) of the u+24uz+2u+3V
Answer 21:

Jur2u+2u+3vdu=12]2(u+2)uz+2u+3vdu=12{2u+ U2+ 2u+3vdU=12] 20+ 202+ 20+3vdU+12[ 202+ 2u+3Vd
u=12J2u+2u2+2u+3vdu+/1u2+2u+3vduSuppose, 11=J2u+2u2+2u+3vduandl2=J1uz+2u+3vdufu+2u
2+2ur3vdu=1211+12 11=[2u+2uz+20+3vduSUPPOSE, U2+2u+3=2(2u+2)du=dzl1=[dzz\=2z

V=2u2+2u+3 V....(2)12=[1uz+2u+3duu2+2u+3=U2+2u+1+2=(u+1)2+(
2-\)2l2=[1(u+1)2+@V)vdu=log| | (u+1)+uz+2u+3 VII.....(3)

Substituting equations (2) and (3) in equation (1), we get,

Jur2uz+2ur3vdu=12(2u2+2u+3 \)+log|l(u+1)+uz2+2u+3 VI
+C=u2+2u+3 V+log||(u+1)+uz2+2u+3 V|I+C

Question 22:

Obtain an integral (or anti — derivative) of the u+2u2—2u-5v
Answer 22:

Suppose,(u+3)=Addu(u2—2u-5)(u+3)=A(2u-2)+B
Equate the coefficients of u and the constants on both the sides, we get,

2A=1=>A=12-2A+B=3=>B=4(u+3)=12(2u—2)+4Ju+3uz-2u-5vdu=/12(2u-2)+4uz 2u-
sdu=12](2u-2)+4u2-2u-5du+4/102-2u-5du Suppose, 11=]2u-2)+4uz-2u-sduandl2=/1u2u-
sdufu+3uz-2u-5vdu=12l1+412. ...(1) Then, 11=)@u-2)+4uz-2u-5duSUpPpOSe, Uz—2u—
5=Z(2u—2)du=dzl1=dzz=log|z|+C=log||u2—2u-5||+C.....(2) 12=[1uz2u sdu=/1(uz-
2u+1)-6dU=[1(u-1)2+(6v)2du=126v10g (u-1-6vu-1+6V). .....(3)

Using equations (2) and (3) in equation (1), we get,




Ju+3uz2u-svdu=12l0g| |uz—2u—5| | +4[126v10g (u-1-6vu-1+67)]+C=12l0g| |u2—2U—
5]]+26v10g(u-1-6vu-1+6v)

Question 23:

Obtain an integral (or anti — derivative) of the 5u+3uz+4u+10v
Answer 23:

Suppose,5u+3=Addu(u2+4u+10)+B5u+3=A(2u+4)+B

Equate the coefficients of u and the constants on both the sides, we get,

2A=5=>A=524A+B=3=>B=—75u+3=52(2u+4)—7J5u+3u2+4u+ 10NdU=52((2u+4)-
7)uz+au+10VdU=52]2u+4ur+4u+10VdU—
7/1u2+4u+10vduSuppose, 11=[2u+4uz+4u+10vduand 2= 1uz+4u+ 10vdu5u+3uz+u+10vdu=s211

712......(1) l1=[2u+4uz+au+10VduSuppose, uz+4u+10=z(2u+4)du=dzl1=[dzzv=2z\=2u2

+4u+10 V.. (2)12=]1uz+aur10vdu=]1uz+au+ayrevdu=]1u+2)2+ (6V)2du=lo
gll(u+2)u2+4u+10 VII.....(3)

Substituting equations (2) and (3) in equation (1), we get,

[5u+3uz+4u+10vdu=52[2u2+4u+10 V-

7logl|(u+2)+u2+4u+10 V|[+C=5u2+4u+10 -
7log||(u+2)+u2+4u+10 V|[+C

Question 24: Which of the following below is the answer for fduuz+2u+2du
(@)utan-1(u+1)+C(b)tan-1(u+1)+C(c)(u+1)tan-1(u)+C(d)tan-1(u)+C

Answer 24:

Jauuz+2u+2du=du(uz+2u+1)+1=]1(u+ 12+ (1)du=[tan-1(u+1)]+C

Thus, (b) is the correct answer.




Question 25: Which of the following below is the answer for Idugu—4u2\/du
(a)19sin-19u-88+C(b)12sin-18u-99+C(C)13sin-19u-88+C(d)12Sin-19u-88+C

Answer 25:

I dudu—4uzndu ZI du—4(u2—94u)\/:I du—4(uz—94u+8164—8164)\/:I 1-4[(u-98)2—(98)2]dl U:12I 1(98)2—(u—
98)Ndu=12[SIN-1(u-ssee) | +C=125IN-1(8u-99)+C

Thus, (b) is the correct answer.

Exercise 7.4

Question 1:

Obtain an integral (or anti — derivative) of the following rational number u(u+1)(u+2)
Answer 1:

Suppose, u(u+1)(u+2)=Au+1+Bu+2=>U=A(U+2)+B(u+1)
Equate the coefficients of u and the constants on both the sides, we get,

A+B=1
2A+B=0
On solving, we get,

A=—1landB=2

u(u+1)(u+2)=—1ut1+2u+2=>fu(u+ 1) u+2)du=-1u+1+2u+2dU=—
log|lu+1|+2log|lu+2|+C=log(u+2)2—log|u+1|+C=logu+1)2(u+1)+C




Question 2:

Obtain an integral (or anti — derivative) of the following rational number 1u2-9
Answer 2:

Suppose, 1(u+3)(u-3)=Au+3+Bu-31=A(Uu-3)+B(u+3)
Equate the coefficients of u and the constants on both the sides, we get,

A+B=0
-3A+3B=1
On solving, we get

A=—16andB=161(u+3)(u-3)=-16(u+3)+16(u-3)=>J 1uz-odu=/ (~16(u+3)+16(u-3))du=—
16log|u+3|+1slog|u—3|+C=16log|l(u-3)(u+3)|1+C

Question 3:

Obtain an integral (or anti — derivative) of the following rational number 3u-1(u-1)(u-2)(u-3)
Answer 3:

Suppose, 3u-1(u-1)(u-2)(u-3)=A(u-1)*+B(u-2+c(u-3)3u—1=A(u-2)(u—-3)+B(u-1)(u-
3)+C(u-1)(u-2).....(2)

Equate the coefficients of u?, u and the constants on both the sides, we get,
A+B+C=0

-5A-4B-3C=1

6A+3B+2C=-1

On solving, we get,

A=1B=-5andC=4

3U-1(U-1)(U-2)(U-3)=1(U-1)—5(u-2+4(u-3)3u-1(u-1)u-2)u-3)du=I{ 1u-1)—-5(u-2+4u-
3)}du=log|u-1|-5log|u-2|+4log|u—3|+C




Question 4:

Obtain an integral (or anti — derivative) of the following rational number u(u-1)(u-2)(u-3)
Answer 4:

Suppose, u(u-1)(u-2)(u-3)=A(u-1)*+Bu-2+cu-3)u=A(u-2)(u-3)+B(u-1)(u—3)+C(u—
1(u-2).....(2)

Equate the coefficients of u?, u and the constants on both the sides, we get,
A+B+C=0

-5A-4B-3C=1

6A+3B+2C=0

On solving, we get,

A=12,B=—2andC=32u(u-1)(u-2)(u-3)=12(u-1)—2(u-2+32(u-3) uu-1)(u-2)(u-3)du=/{ 12(u-1—
2(u-2)+32(u-3) }du=12log|u—1|-2log|u—2|+32log|u—3|+C

Question 5:

Obtain an integral (or anti — derivative) of the following rational number 2uuz+3u+2
Answer 5:

Suppose, 2uuz+3u+2=A(u+1)+Bu+2)2u=A(U+2)+B(u+1)....(1)
Equate the coefficients of u?, u and the constants on both the sides, we get,

A+B=2
2A+B=0

On solving, we get,
A=-2andB=4

2u(u+1)(U+2)=—2(u+1)+a(u+ 1) 2u(u+ 1) u+2)du=[{4u+1)—2(u+1) }du=4log|u+2|-2log|u+1|+C

Question 6:




Obtain an integral (or anti — derivative) of the following rational number 1-u2u(1-2u)
Answer 6:

1-u2u(1-2u) is not a proper fraction.
Dividing (1 —u?) by u (1 -2 u), we get,

1—u2u(1—2u):12+12(2—uu(1—2u))SUppOSG,2—uu(1—2u):Au+B(1—2u)(2—u):A(l—

Equate the coefficients of u?, u and the constants on both the sides, we get,
-2A+B=-1

And A=2

On solving, we get,

A=2andB=3

2-uu(1-2u)=2u+3(1—2u)Usinginequation(1),weget, 1-uau(1-
2u)=12+12{2u+3(1-2u) }=u2+log|u|+32(-2)log|1-2u|+C=u2+log|u|-34l0g|1-2u|+C

Question 7:

Obtain an integral (or anti — derivative) of the following rational number u(u2+1)(u-1)
Answer 7:

Suppose, u(uz+1)(u-1)=Au+B(uz+1)+cu-1u=(Au+B)(u—-1)+C(u2+1)u=Au2—Au+Bu-—
B+Cuz2+C

Equate the coefficients of u?, u and the constants on both the sides, we get,
A+C=0

~A+B=1

-B+C=0

On solving, we get,

=—12,B=12,andC=12Usingequation(1),wegetu(uz+1)(u-1)=(-12u+12)(uz+1)+12(u—
1) Jue+ 1y u-1ydu=—12Juuz+1ydu+12f1(uz+1)+12)12f10-1du=—14f2u(Uz+1)+12tan-1u+12log|u—
1|+Cl2u(uz+1)du, let(u2+1)=z=>2udu=dz/2u@u:+1)du=Jdzz=log|z|=logllu2+1| | Ju(uz+1)u-




ndu=—14logl|(uz+1)[|+12tan-1u+12log|u—1|+C=12log|u-1|-
14log|l(uz2+1)||+12tan-1u+C

Question 8:

Obtain an integral (or anti — derivative) of the following rational number u(u-1)2(u+2)
Answer 8:

u(u-1)cz(u+2)=A(u-1)+B(u-1)2+cu+2u=A(u-1)(u+2)+B(u+2)+C(u-1)2
Putting u = 1, we get,

Equate the coefficients of u?, u and the constants on both the sides, we get,
A+C=0

A+B-2C=1

-2A+2B+C=0

On solving, we get,

A=20,B=13andC=-29 u(u-1)2(u+2)=29(u—1)+13(u-1)—29(u+2)  u(u—1)2(u+2)du=29]1(u-
1)du+13f1(u-1)20u—29f1u+2)du=2010g|u—1|+13(~1u-1)—29log|u+2[+C=29l0g | lu-1u+2| |
13(u-1)+C

Question 9:

Obtain an integral (or anti — derivative) of the following rational number 3u+5us—uz-u+1
Answer 9:

3U+5U3-U2-U+1=3u+5(U-1)2(u+1) SUPPOSE, 3u+5(u-1)2(u+1) =A(u-1)+B(u-1)2+C(u+1)3U+5=A(U—
1)(u+1)+B(u+1)+C(u-1)23u+5=A(u2-1)+B(u+1)+C(u2+1-2u)
Equate the coefficients of u?, u and the constants on both the sides, we get,

A+C=0

B-2C=3




-A+B+C=5
On solving, we get,
B=4

A=—12andC=123u+5(u-1)2(u+1)=-12(u-1)+4(u-1)2+12(u+1)] 3u+5(u-1)2 (u+ HydU=—12] 1 (1
1du+4f1u-12du+12f1u+1du=—12log|u—1|+4(-1u-1)+12log|u+1|+C=12log| |u+1u-1||—
4u-1)+C

Question 10:

Obtain an integral (or anti — derivative) of the following rational number 2u-3(u2-1)(2u+3)
Answer 10:

2u-3(u2-1)(2u+3)=2u-3(u+1)(u-1)(2u+3)

Suppose, 2u-3(uz-1)(2u+3)=A(u+1)+B(u-1)+Cu+3)(2u—3)=A(u—
1)(2u+3)+B(u+1)(2u+3)+C(u+1)(u-1)(2u—3)=A(2u2+u—3)+B(2u2+5u+3)+C(u2—
1)(2u-3)=(2A+2B+C)u2+(A+5B)u+(—3A+3B-C)

Equate the coefficients of u?, u and the constants on both the sides, we get,
2A+2B+C=1

A+5B=2

-3A+3B-C=-3

On solving, we get,

2U-3(U+1)(U-1)(2u+3)=52(u+1)—110(u—1)—245(2u+3)2u-3(u+1)(u-1)(2u+3)=52] 1 (u+1)du—110/1(u-
1)du—24s[12u+3)du=52l0g|u+1|-110l0g|u—1|-245x2l0g|2u+3|+C=52l0g|u+1|-110l0g|u—
1|-125l0g|2u+3|+C

Question 11:

Obtain an integral (or anti — derivative) of the following rational number 5u(u+1)(u2-4)
Answer 11:




5u(u+1)(u2—4)=5u(u+1)(u+2)(u-2) SUPPOSE, 5u(u+1)(u+2) (u-2)=A(u+1)+B(u+2)+C(u—
25u=A(u+2)(u-2)+B(u+1)(u-2)+C(u+1)(u+2)....(1)

Equate the coefficients of u?, u and the constants on both the sides, we get,
A+B+C=0

-B+3C=5and

- 4A-2B+2C=0

On solving, we get,

A:53,B:—52andC:565u(u+1)(u+2)(u—z):53(u+1)—52(u+2)+56(u—2)f 5u(u+1)(u+2)(u—
2)du=531(u+1)du—521(u+2)du+se1(u-2)du=s3log|u+1|-s2log|u+2|+sslog|u—2|+C

Question 12:

Obtain an integral (or anti — derivative) of the following rational number us+u+1uz2-1
Answer 12:

us+u+1u2-1 is not a proper fraction.
So, dividing (u®* + u + 1) by u>— 1, we get,

Uz+u+1u2—1=U+2u+1u2—2SUPPOSe, 2u+1u—2=A(u+1)+B(u-1)2u+1=A(u-1)+B(u+1).....(1)
Equate the coefficients of u?, u and the constants on both the sides, we get,

A+B=2

-A+B=1

On solving, we get,

A=12andB=32uz+u+1uz-1=U+12(u+1)+32(u—
1)Integratingonboththesides,weget, Juz+u+1u2-1du={udu+12/1u+1du+321(u-
1du=u2+12log|lu+1|-32log|lu-1|+C

Question 13:




Obtain an integral (or anti — derivative) of the following rational number 2(1-u)(1+uz2)
Answer 13:

Suppose, 2(1-u)(1+uz)=Al-utBu+C1l+u22=A(1+u2)+(Bu+C)(1-u)2=A+Au2+Bu—
Bu2+C—Cu
Equate the coefficients of u?, u and the constants on both the sides, we get,

A-B=0

B-C=0

A+C=2

On solving, we get,
A=1B=landC=1

2(1-u)(1+u2)=11-utu+11+u2) 2(1-u)L+uz)du=[11-udu+fJut+uedu+11+u2du=—log|u—
1|+12log|[1+u2|[+tan-1u+C

Question 14:

Obtain an integral (or anti — derivative) of the following rational number 3u-1(u+2)2
Answer 14:

Suppose, 3u-1(u+2)2=A(u+2)*+B(u+2)23u-1=A(u+2)+B
Equate the coefficients of u?, u and the constants on both the sides, we get,

A=3
2A+B=-1
=7

3u—1(u+2)2:3(u+2)—7(u+2)23U—lZA(U+2)+BSu—l(u+2)2:3,[ 1(u+2)du—
7luu+2):du=3log|u+2|-7 (-1(u+2))+C=3log|u+2|+(7(u+2))+C

Question 15:




Obtain an integral (or anti — derivative) of the following rational number 1us-1
Answer 15:

1u4-1=1(uz—1)(us+1)=1(u+1) (u—1)(1+u2) SU ppose,1(u+1)(u-1)(1+uz)=A(u+1)+B(u-
1)+Cu+D(uz+1)1=A(u+1)(u2+1)+B(u+1)(u2+1)+(Cu+D)(u2—-1)1=A(us+u—uz—
1)+B(us+u+u2+1)+Cu2+Du2—Cu-D1=(A+B+C)us+(—A+B+D)uz+(A+B-
C)u+(—A+B-D)

Equate the coefficients of u?, u and the constants on both the sides, we get,
A+B+C=0

~A+B+D=0

A+B-C=0

~A+B-D=1

On solving, we get,

=14,B=14,C=0andD=—121us1=-14(u+1)+14(u—1)—12(uz+1)] tus-1dU=—
14]1u+1)du+14[1(u-1)du+12f 1(uz+1)=—14log|u+1|+14log|u—1|-12tan-1u+C=14log||u-
1u+1||—12tan-1u+C

Question 16:

Obtain an integral (or anti — derivative) of the following rational number 1u(um+1)
[Hint: multiply denominator and numerator by u "-* and put u"= z]

Answer 16:
lu(um+1)
Multiplying denominator and numerator by u ", we get,

LU(Um+1)=Um 1Um-1.U(Um+L1)=um-1um(un+1) SUPPOSE,Um=z=>Um-1du=dz/1u(um+1)du=[um-
wum(unt1)dU=1m] 1z(z+z)duSuppose,1z(z+z)=Az+B(z+1)1=A(1+2)+Bz

Equate the coefficients of u?, u and the constants on both the sides, we get,

A=landB=-1




12(z+2)=12—1(z+1)] 1u(um+1)duU=1m[ {1z-1@z+1) }H+C=1m[log|um|-
log|lum+1[]+C=1mlog|[umum+1||

Question 17:

Obtain an integral (or anti — derivative) of the following rational number cosu(1-sinu)(2-sinu)
[Hint: Putsinu = z]

Answer 17:

cosu(1-sinu)(2-sinu)

Suppose, sinu =z =>cos u du =dz

Jeosu(@-sinu)@-sinuydu=Jdz(1-z)2-2)SUPPOSe, 1(1-2)2-2)=A( 2)+B2-2)1=A(2—Z)+B(1-2)
Equate the coefficients of u?, u and the constants on both the sides, we get,

-2A-B=0

2A+B=1

On solving, we get,

A=landB=-1

1(1-2)(2-2)=1(1-2)-1(2-2)Jcosu(1-sinu)@-sinuydu=J{1(1 212z }dz=—log|1-z|+log[2—
z|+C=logl|2-z1-z||+C=log||2-sinut-sinu|[+C

Question 18:

Obtain an integral (or anti — derivative) of the following rational number (u2+1)(uz2+2)(uz2+3)(u2+4)
Answer 18:

(u2+1)(u2+2)(u2+3)(u2+4)=1—

(4u2+10)(u2+3)(uz+4) SUPPOSE, (4u2+10)(u2+3) (uz+4)=Au+B(uz+3) +Cu+D(uz+4)(4u2+10)=(Au+B)
(u2+4)+(Cu+D)(u2+3)(4u2+10)=Auz+4Au+Bu2+4B+Cuz+3Cu+Du2+3D(4u2+10
)=(A+C)uz+(B+D)u2+(4A+3C)u+(4B+3D)




Equate the coefficients of u®, u?, u and the constants on both the sides, we get,
A+C=0

B+D=4

4A+3C=0

4B+3D=10

On solving, we get,

A=0,B=-2,C=0and D=6

(4u2+10)(u2+3)(u2+4)=—2(u2+3) +6(uz+4)(Uuz+1)(Uu2+2)(u2+3)(u2+4)=1—
(—2(u2+3)+6(uz+4))J (uz+1) U2+ 2) U2+ 3) U2+ 8)AU=J{ 1 +2(uz+3)+6(u2+4) =[{ 1 +2uz+(3V)—
6uz+22 fdu=u+2(13vtan-1u3v)—6(12tan-1u2) +C=u+23vtan-1uzv—3tan-1u2+C

Question 19:

Obtain an integral (or anti — derivative) of the following rational number 2u(u2+1)(u2+3)
Answer 19:

2u(u2+1)(u2+3)
Suppose, U* =z
2u du =dz

J2u(uz+1)uz+3)du=]dz(z+1)(z+3). . ..(1)SUPPOSE, L(z+1)(z+3)=A(z+1)+B(z+3) 1=A(z+3) +B(z+

1)....()

Equate the coefficients of u?, u and the constants on both the sides, we get,
A+B=0

3A+B=1

On solving, we get,

A=12andB=—121(z+1)(z+3)=12(z+1)—12(z+3)] 2u(uz+1)(uz+3)dU=] {12(z+1)—
12(z+3)}dz=12l0g|(z+1)|-12l0g|(z+3)|+C=12l0g||z+1z+3| | +C=12l0g| |uz+1u2+3| [+ C




Question 20:

Obtain an integral (or anti — derivative) of the following rational number 1u(us-1)
Answer 20:

lu(us-1)
Multiplying denominator and numerator by u®, we get,

Lu(us—1)=usua(ua-1)] Lu(ua-1)du=Jusus(ue-1)duSuppose,us=t=>4uzdu=dz/1u(us
1)du=14fdzz(z-1)SUPPOSe, 12(z-1)=Az+Bz 11=A(z—-1)+Bz.....(1)

Equate the coefficients of u?, u and the constants on both the sides, we get,
=—landB=1

12(z-1)=-1z+1z-1=J 1u(us-1)du=14] (-1z+1z-1)dz=14[-log|z|+log|z—1[]+C=14log]|z-
1z||+C=14log||us-1us| [+C

Question 21:

Obtain an integral (or anti — derivative) of the following rational number 1(eu-1)
Answer 21:

1(eu-1)

Suppose, e' =z

e'du=dz

J1(ev-1)du=[1z-1xdzz=]12(z 1)dzSuppose, 1z(z-1)=Az+Bz 11=A(z-1)+Bz
Equate the coefficients of u?, u and the constants on both the sides, we get,

=—landB=1

1z(z—1)=—1z+1z—ljlz(z—1)dU=|Og |lz-1z]|+C=logl|es-1eu|[+C




Question 22: Which of the following below is an integral of udu(u-1)(u-2)
(@)loglllu-1)2u-2]11+C(b)loglllu-2)2u-2]11+C(c)logll((u-1)u-2)2| I+C(d)log|(u—1) (u—
2)|+C

Answer 22:
Suppose,udu(u-1)(u-2)=Au-1)+Bu-2u=A(u-2)+B(u-1)....(1)
Equate the coefficients of u and the constants on both the sides, we get,
A=-landB=2

udu(u-1)(u-2)=-1(u-1)+2u-2Juduu-1)u-2)d={-1u-1)+2u-2}du=—log|u—1|+2log|u—
2|+C=logl|lu-2)2u-1/|1+C

Hence, option (b) is the correct answer.

Question 23: Which of the following below is an integral of fduu(uz+1)du
(@)log|ul-12log(u2+1)+C(b)log|u|+12log(u2+1)+C(c)-
log|u|+12log(u2+1)+C(d)log|u|+12log(u2+1)+C

Answer 23:

Suppose,1u(uz+1)=AutBu+Cuz+11=A(u2+1)+(Bu+C)u

Equate the coefficients of u?, u and the constants on both the sides, we get,
A+B=0

C=0

A=1

On solving, we get,

A=1,B=-1,andC=0

Lu(uz+1)=1u+-Uuz+1f1u@uz+)du=){1u—uue+1}du=log|ul-12log|lu2+1||+C

Hence, option (a) is the correct answer.




Exercise 7.6

Question 1:
Obtain an integral of u sin u.
Answer 1:

Suppose, | = Jusinudu
Integrating the equation by parts by taking u as first function and sin u as second function, we
get,

|=ufsinudu—] {(dduu)fsinudu}du=u(—cosu)-J1.(—cosu)du=—ucosu+sinu+C

Question 2:
Obtain an integral of u sin 3u.
Answer 2:

Suppose, | = Jusinudu
Integrating the equation by parts by taking u as first function and sin 3u as second function, we
get,

I=ufsin3udu—/{(adut)Jsin3udu}du=u(-cos3us)—/1.(~cos3u3)du=-ucos3u3+19sin3u+C

Question 3:

Obtain an integral of U2.€u
Answer 3:

Suppose, | = Ju2.eudu
Integrating the equation by parts by taking u? as first function and e" as second function, we get,




|=uzJeudu—f {(dauu2)Jeudu}du=uzeu—f2ueudu=uzeu—
2Jueudulntegratingbyparts,weget,=uzeu—2[ufeudu—/ {(dduu).Jeudu}]du=uzeu—
2[ueu—feudu]=uzeu—2[uew—eu]=uzeu—2ueu—2eu+C=eu(u2—2u+2)+C

Question 4:
Obtain an integral of u log u.
Answer 4:

Suppose, | = Iulogudu
Integrating the equation by parts by taking log u as first function and u as second function, we
get,

|=|Ogujudu—j{(ddu|OgU)Iudu}du=|Ogu.uzz—_[lu.uzzdu=uzlogu2—,[u2dU=uzlogu2=uz4+C

Question 5:
Obtain an integral of u log 2u.
Answer 5:

Suppose, | = Julog2udu
Integrating the equation by parts by taking log 2 u as first function and u as second function, we
get,

I=log2ujudu—f {(ddu2logu)udu}du=log2u.u2—|22u.u2du=uzlog2uz—u2du=vzlog2uz—
u24+C

Question 6:

Obtain an integral of u? log u.

Answer 6:




Suppose, | = [u2logudu
Integrating the equation by parts by taking log u as first function and u? as second function, we
get,

I=loguju2du—] {(daulogu)Juzdu}du=logu.us3—f1u.uz3du=uslogus—Juz3du=usloguz—uz9+C

Question 7:
Obtain an integral of u sin ~*u.
Answer 7:

Suppose, | = Jusin-1udu
Integrating the equation by parts by taking sin ~*u as first function and u as second function, we
get,

|=sin-1ufudu—] {(ddusin-1u)fudu}du=sin-1uuz2—J11-u2v.ue2dU=uzsin-12+12]—u21-
u2\/dU:uzsin—1u2+12I{1—u21—u2\/—1l—u2\/}dU =uzsin—1u2+12{{1—U2————\/—11—
uv}du=uasin w2124/ 1-uz———du—J11 uvdu}=uzsin w2+12{u2l—
U2———\+125in-1u—Sin-1u}+C=uszsin w2+ual—U2———\+14sin-1uU—
125in-1u+C=14(2u2—1)sin-1u+u4l—uz———+C

Question 8:
Obtain an integral of utan -*u
Answer 8:

Suppose, | = Jutan-1udu
Integrating the equation by parts by taking tan -* u as first function and u as second function, we
get,

|=tan-1ufudu—/ {(ddutan-1u)Judu}du=tan-1uuz2—f11+uz.uz2du=ustan 1u2—
12,[ u21+u2dU:u2tan—1u2—12I {uz+ll+u2—ll+u2}du :uztan—1u2—12,[ {1—11+u2}dU:uztan—1u2—12I (U—
tan-1u)+C=uztan-w2—u2+12tan-1u+C




Question 9:
Obtain an integral of u cos * u
Answer 9:

Suppose, | = Jucos-1udu
Integrating the equation by parts by taking cos ~* u as first function and u as second function, we
get,

|=cos-1ujudu—{ {(dducos-1u)fudu}du=cos-1uuz2—|-11-uzV.uz2du=vecos 12—12J1 uz+11-
uzvdU=uzcos 12+12[{ 1—U2————+-11-u}du=vecos w2—12l1—

12€05-1u. ....(1) wherel1=[1-uz———~duli=ul—uz———Jddul—
uz———Juduli=ul—uz———-[-2u21 v2v.uduli=ul—u2————J-w1-wvduli=ul-
uz————J112 11 wvduli=ul—uz———-{[1-u2———du+[-du1 v} l1=ul-
uz————{l1+cos-1u}2l1=ul—uz———-cos-1ul1=u2l—uz———-

12c0s-1uUsinginequation(1),weget, |=uzsin-w2—12(u21—U2———\—12C0S-1u)—
12C0S-1U=(2u2-1)4C0S-1U—ual—U2———+C
Question 10:

Obtain an integral of (sin ~* u) 2
Answer 10:

Suppose, | = J(sin-1u)2.1du
Integrating the equation by parts by taking (sin ~* u) 2 as first function and 1 as second function,
we get,

sin-1uf1du—{ {ddu(sin-1u)2./1.du}du=(sin-1u)2.u—{2(sin-1u)1-

uzv.udu=u. (sin-1u)2+[sin-1u.(-2u1 uv)du=u.(sin-1u)2+[sin-1uf-2u1 uvdu—
J{(ddusin-1u)J-2u1-uvdu}du]=u.(sin-1u)2+[sin-1u.21—uz———-J11 u.21—
u2———~du] =u.(sin-1u)2+21-u2———~sin-1u—J2du=u.(sin-1u)2+21—
u2———sin-1u—2u+C




Question 11:

Obtain an integral of ucos-1ul-uzv
Answer 11:

Suppose, | = jucos—lul—uledu|:—12_[—2u1—u2\/.COS—1UdU
Integrating the equation by parts by taking cos ~* u as first function and —2u1-u2v as second
function, we get,

|=-12[c0S-1uf-2u1-uzVdu—J{ (dducos-1u)J-2u1-uzvdu}du]=-12[cos-1u.21—u2————
[-11-02v.21-u2———du]=-12[21-u2———~cos-1u+/2du]=-12[21—
U2———c0s-1u+2u]+C=—[1-u2———~cos-1u+u]+C

Question 12:

Obtain an integral of u sec 2 u
Answer 12:

Suppose, | = Jusecaudu
Integrating the equation by parts by taking u as first function and sec 2 u as second function, we
get,

ujsecaudu—f { {ddu.u} Jsecoudu}du=utanu—J1.tanudu=utanu—log|cosu|+C

Question 13:
Obtain an integral of tan ~*u

Answer 13:

Suppose, | = [tan-1udu
Integrating the equation by parts by taking tan ~*u as first function and 1 as second function, we
get,




tan-1u/1du— {(dautan-1u)f1du}du=tan-1u.u—J11+uw..udu=tan-1u.u—
12J2u1+u2.du=utan-1u—12log|| 1+uz||+C=utan-1u—12log(1+u2)+C

Question 14:

Obtain an integral of u (log u) 2.
Answer 14:

Suppose, | =

Integrating the equation by parts by taking (log u) 2 as first function and 1 as second function, we
get,

1=(logu)2Judu—J[ {(ddulogu)2} judu]du=u:2(logu)2—[[2logu.1u.u22du]=uz2(logu)2—
Julogudu

Integrating the equation again by parts, we get,

|=u22(logu)2Judu—[logujudu—{ (ddulogu)fudu}du]=u-2(logu)2—[u2—logu—
J1u.uz2du]=uz2(logu)2—uz2(logu)+12fudu=uz2(logu)2—uz2(logu)+uz4+C

Question 15:
Obtain an integral of (u?+ 1) logu
Answer 15:

Suppose, |

= [(u2+1)logudu=/uzlogudu+/loguduSuppose,I=11+12+......(1)Where, l1=Juzlogud
uandl2={logudul1=Juzlogudu

Integrating the equation by parts by taking u as first function and u ? as second function, we get,

11=(logu)—Juzdu—] {(adulogu)fu2du}du=logu.us3—1u.u3du=us3logu—
13(Juzdu)du=usalogu—us9+Ci....(2)12=[logudu

Integrating the equation by parts by taking u as first function and u ? as second function, we get,




l2=(logu)—J1du—f {(ddulogu)/1du}=logu.u—|1u.udu=ulogu—1du=ulogu—
u+Cz.....(3)

Substituting equations (2) and (3) in equation (1), we get,

I=us3logu—us9+Ci1+ulogu—u+C2=us3logu—us9+ulogu—u+(C1+C2)=(us3+u)logu—us9—
C

Question 16:
Obtain an integral of eV (sin u + cos u)
Answer 16:

Suppose, |
= [eu(sinu+cosu)duSuppose, f(u)=sinuf(u)=cosul=/eu{f(u)+f(u) }duAsweknow,Je
W{F(U)+F(U)}du=euf(u)+Cl=eusinu+C

Question 17:

Obtain an integral of eu(1+u)2
Answer 17:

Suppose, | = Iueu(1+u)2du=,[eu{u(1+u)2}dU=Ieu{1+u—1(1+u)2}dU=_|.6u{11+u—
1@+uyyduSuppose, f(u)=11+u, f(u)=-1(1+u)Jueu(t+udu=Jeu{f(u)+f(u) }duAsweknow,
Jeu{f(u)+f(u) Ydu=euf(u)+Clueua+uydu=es1+u+C

Question 18:

Obtain an integral of €u(1+sinul+cosu)
Answer 18:

eu(1+sinul+cosu)=€u(sin2uz+coszuz+2sinu2c0su22c082u2) =eu(sinuz+cosuz)22c0s2:2=12€u(sinuz+cosuzcosuz) 2
=12eu[tanu2+1]2 =12eu[1+tanuz]2=12eu[ 1 +tanzu2+2tanu2]=12eu[secau2+2tanuz]eu(1+sin
u)du(1+cosu)=[128eC2u2+2tanu2].....(1)Suppose,tanu2=f(u)sof(u)=12secau2




As we know,
Jeu{f(u)+f(u)}du=euf(u)+C
Considering equation (1), we get,

[eu(t+sinu)du(1+cosuy=eutanu2+C

Question 19:

Obtain an integral of eu(1u—1u2)
Answer 19:

Suppose, | = 16u(1u—
1uz)duSuppose, w=F(u)f(u)=-1u-Asweknow,Jeu{f(u)+f(u) }du=euf(u)+Cl=ew+C

Question 20:

Obtain an integral of (u-3)eu(u-1)3
Answer 20:

Jeu{u-3)u-v:}du=lev{u-3)u-1-2)s}du=fev{1(u-1)2 2w s }duf(u)=1u-1)f(u)=—2(u-
1sAsweknow, Jeu{f(u)+f(u) }du=euf(u)+Cleu{(u-3)u-1)s}du=eu(u-1)2+C
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