Calculus II HOMEWORK II

Solution

1. Calculate f cos® xsin® x dx

Solution:
/ cos® z sin® x dx
= / cos? zsin® x dsin x
= /(1 —sin? z)?sin® z dsin v
:/(1 —2sin®z +sin® ) sin® 2 dsinz
= / sin®z — 2sin!’ z + sin*? x dsinx
1 2 1

1
:§sin9x—ﬁsin 1x+ﬁsin13$+6’
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2. Calculate [ sin®xcos®zdx

Solution:

sin? z cos® z dx

(sinz cosx)? dw

sin 2x

5 ) dx

—~

sin? 2z dx

sin? 2z d2z

1 —cos4
oS 1-cosdw
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/1 — cos4dx ddx
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(4x — sindz) + C
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3. Calculate [ ——dx

cosxz—1

Solution:

1
/—dm
cosz — 1
/ cosz + 1
= dx
(cosz — 1)(cosz + 1)
cosx + 1
= [ ——d
/COSQQZ—l o
B /COSZE+1
B sin?
1
:—/C.OSZmdx—/ —5— dx
sin® x sin“ x

1
:—/ ——dsinz + cot x
sin” x
1 cos ¥

=— + — +C
Sinx S1in T
1+ cosx
=——+4C

sin x
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4. Calculate [ dz

Solution:

1
V922 46x—8

1 B 1 B 1
V922 + 62 — 8 3/:62—1-%1:—% 3’(:(;—1—%)2—1

Sowecanletx—l—%:sect,where()<t<§0r7r<t<%W

1 1
/ = dx:/ dx
v9x? + 6x — 8 3 /(x+%)2_1
1 1

1
=5/ gt =3

1 cost sint
= — ; dt
3 ) sintcos?t

1 1
== —adt
3 cost
1
= gln(sect+tant)+0
1 1 1
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5. Calculate fol v+ 1ldx

Solution: Let x = tant, u = sint

1 % %
/ \/x2+1dm:/ \/tan2t+1dtant:/ sect X sec?tdt
0 0

0

T 1 T cost 4 1 .
= 3 dtant = I dtant = ———— dsint
o cos3t o costt o (1—sin“t)?

N

1
(u—1)2(u+1)2
A B C D
Tu—1 (u—12 u+1  (u+1)?

(A+C)W*+(A+B—-C+D)u*+(-A+2B—-C —-2D)u+ (—A+ B+ C+ D)

(u—1)2(u+1)2
We get
A+C=0
A+B-C+D=0
—A+2B—-C—-2D =0
-A+B+C+D=0

Solving the system of equations, we get A = —;11, B=C=D-=

N

/“f 1 ] 1/?( (SRR SRS S R
T = — X
o (u—1)2(u+1)2 4/ u—1 (u—12% u+1 (u+1)?

1 1 1
= (—Injz —1] — —— +1 - ——
f e =1 e = )

In(v2+1)
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6. Calculate [ V1 —4a?dx

Solution:

Let x = %sint, where —3 <t <

vl

1 1
/\/1—4x2dw:/ 1—4(§sint)2d§sint
t
—/COSt(CO; ) dt

1
== /COS2 t], dt
2

1
:Z/1+cos2tdt

8
= (2t +sin2t) + C

1
=— / 1+ cos 2t d2t

— 00| =

=—(2t + 2sintcost) + C

— 00

= (sin"' 2z + 22V1 — 422) + C

W
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7. Calculate f—””;“* dx

Solution:
Letx:2sect,whereO§t<%0r7r§t<%7r

2sect

/72 _
/ * 4d:v:/2tantd28ect
x

sint
= 2sint X —th
cos“t

:2/tan2tdt
:2/se02t—1dt

=2(tant —t) + C

2( (5)2 —1- sec_l(g)) +C

=2( (2)2 -1- cos_l(g)) +C

= \/m—QCOS_l(Q) +C

xz



Calculus II HOMEWORK II Solution

8. Calculate fol #_ﬁ%dm

Solution: 2% — 5z + 6 = (z — 2)(z — 3).

r—4 A N B  Alx—-3)+B(r—2) (A+B)z—(3A+2B)
(r—2)(x—3) -2 -3  (z—2)(x—-3) (x —2)(x — 3)
We get

A+B=1
3A+2B =14

Solving the equations we obtain A =2, B = —1.

! —4 Lo 1 !
/Qx—dx:/ ——dr=3ln|z—2|-In|z—3|| =In3—3n?2
0 T2 —5xr+6 0 r—2 x—3 0
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9. Calculate [ e te—1 g

341
Solution:
P+r—-1 5, —-r*+z-1 ??—x+1 5 1
— =t ———=1" — =" —
3 +1 3 +1 (x+1)(z2 =z +1) r+1
So
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10. Calculate f916 x—\ﬁ dx
Solution: Let u = /x,

16 4
/ Ve dr = Y 2u du
9

! 1 1
= 1 - d
/3 +u—2 u+2 “
=2u+Inju—2|—1In|u+2|)
=2(14+1In5—1In3)

10



