week4

6. Letx =secf, sodr =secf tanfdf, x =1 = f=0,andz=2 = §= 3 Then

sec

/2 \xxz—ld f”stanﬂ'
M dr—
1 T 0

w3 w3
secﬁ'tanﬁd9=f tan29d€=f (sec® @ — 1) df
L] L]

= [tané —6];/" = (V3—5) —0=+3-%

11. Let 20 = sin @, where —Z < 9 < Z. Then;r:%sinﬂ,dx: %cnsﬂdﬂ,
and /1 — 4x? = /1 — (2z)2 = cos 6. 1

2x
JV1—422dz= [cosf (2cosf)dfd =21 [(1+cos26)dd -
=1(6+ 3sin20) + C = }(8 +5sinf cosb) + C =i
= [sin ' (2z) + 22 VI —42® | + C
22 Letx =tan @, where —Z < 0 < Z. Then dx = sec” 8 df,
x?+1=secfandz=0 = f=0,z=1 = 6=17Is0 x+1 N
j:\a'.rz-l-]d.r:fuir“secﬂ seczﬂd5=fuw4sec35d€ 7
1 w4 1
=3 [sec @ tan @ + In |sec @ + tan 8| ] , [by Example 7.2 8]

= 1[VZ-1+In(14+v2) —0—In(1+0)] = 1 [VZ+In(1 + v2)]

35. Areaof APOQ = 1(rcos@)(rsin) = 2r’sin 6 cos 6. Area of region PQR = [_ . +/r? —z?dx.
Letx =rcosu = dr=—rsinuduforf < u < 7. Then we obtan

[vr? —a?dz= [rsinu(—rsinu)du=—r® [sin® udu = —37°(u —sinu cosu) + C
=—Lr?cos M (z/r) + VT —22 +C

50 area of region PQR = 3[—r” cos M (z/r) +z /T2 — 3:2]"

recos @

= 1[0 — (—r?0 + rcosfrsinf)] = 1r29 — 1r?sin cos §
and thus, (area of sector POR) = (area of APOQ) + (area of region PQR) = 1726

38. Let x = btan#, so that dz = bsec? 8 df and /=2 + b2 = bsech.
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—a  Amep(ax? +82)Y dmeg Jg, (bsech)
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= df = 60de = [ i 9]
Amzpb ﬁ sec d dmegb Al s Am=gb = 01
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xt (z*—1)+1 1 1
(a) 2t —1 1 +;::4—1 [or use long iom] +(r2—1}(x2+1}
+ ! _,,.. A B  Cz+D
(:r:—l)(x+1:}[xz+]}_ x—1 xz+1 2241
®) t*+#*+1  At+B  Ct+D , Ei+F
B+ +4)7°  2+1 t2+4 (12 4+ 4)°
3 —
21. x By long division, xzii=x+ t'r_:_f.'l'hus,
T @
= 47 + 02 + 0z + 4
z? + 4z
—Ax + 4
z +4 —dx +4 4z 4
dr = —_— ldr = _ d
fI T f(H I2+4)$ f(x x2+4+x2+22) )
; -4 ]“|9’2+4|+4'%t3n_1(§)+C=%r2—21n(x2+4)+2tan—‘(§)+C

42. letu = Jz=. Thenz = v, dxr = 3u’du =

3u? du 1 3 . 1
./l: ]+\/_ f Tra =f (3u—3+1+u)du=[%u —3u+3]n(1+u]]u=3(]n2_%}_

52. Letu =tan 'z, dv=zdr = du=dz/(1+2%),v=1312"

2
Thenf.rtan xdr = %.r tan~' 2 — l/ T2 . To evaluate the last integral, use long division or observe that

2 2
T (1+=z=")—1 1 —1 ,

—1

Jztan'zde = 1z’ tan 'z — Lz —tan'z + C1) = (2% tan 'z +tan 'z —z) + C.

2t
1+¢2

/ dx _/ 24dt/(14¢%) _f 2dt _2f dt
3—5sinz  J 3—10t/(14+¢) J 3(1+¢)—10t ~ ) 3t2—10t+3
tan(z/2) — 3

1 1 3 1 _ _ 1 / v
_4fL_3 St_]]dt—4(ln|t 3 -Inf3t—1))+C = ;In ‘Stan[:cf'é’}—l'-l_c

. : 2
58. Let ¢ = tan(x/2). Then, using Exercise 57, dx = TIe di, sinx = =
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