MTH 201. HOMEWORK 1 SOLUTION.

Section 7.6:

9. sin (005‘1 %) = sin (%) = %

11. tan (sin™! (— 1)) =tan(— %) = — %

13. lim sin"'x=72

x —1

16. lim_tan'x=—7%
2. y=cos (}) =secx = @ = b

23 y=sinl /2t = &= 2 ZZVﬁZ

R
1
33. y=In(tan"'x) = £ = g;;xfx {@n 1x§(l+x2)
1

2y =i+ - xan (3) = & = 2y -t (3) —x [H(EH -t (3) - 2 = - ()

=4(sin 1%—sm’10):4(%_0)zﬁ

5. fwi;(’il) fw_ where u = 2(r — 1) and du = 2 dr
:%Sln u+C= —sm’12(r—1)+C

my3 o V3
63.]; ff;;:f l‘i—“uz,whereu:exanddu:exdx;x:0éu:l,x:ln\/géu:\/g

1

:[tan’lu]I/g:tan’l\/g—tan’llzg—%:%

65. f\/-‘ﬁd% f\/ldi—uz,whereu:yganddu:Zydy
:% in*1u+C=%sin’1y2+C

77 [Eerstax = [(14+ 259 dx = [ax+ [ Rgdx— 10 [ Ghodx [ Eydx= [Lduwhereu=x2+9
édu:2xdxéfdx+fxzi9dx—10f Lsdx =x+1In(x* +9) — Yan~'(3) + C




Section 7.7:

11. (a) sinh 2x = sinh (x + x) = sinh x cosh X + cosh x sinh x = 2 sinh x cosh x
(b) cosh 2x = cosh (x + x) = cosh x cosh x + sinh x sin x = cosh? x + sinh?

23. y=(x2+1) sech(lnx) = (x> + 1) (m) (x2+1) (m) =x2+1) (XZZL) =2x = % =2

37. (a) Ify = tan~!(sinh x) + C, then g—i = [ohx_ — SOhX — sech x, which verifies the formula
(b) Ify = sin~! (tanh x) + C, then g—i = \/%;’;2 = sfecc% = sech x, which verifies the formula
— tanl X E

42. fsinhgdx:stinhudu, where u = g anddu:%dx
:SCoshu+C:5cosh§+C

45. [tanh 3 dx =7 [ S8 qu, where u = 3 and du = } dx
=7In |coshu|+C1771n\cosh7|+C177ln
=T7hn|e"" +e™"|+C

=7l +e 7| =7In2+C

47. f sech? (x — §) dx = fsechQudu where u = (x — 1) and du = dx
=tanhu+C = tanh(x— —) +C

In2 ) . 1
57. j; cohnt) g = fo cosh u du = [sinh ]} = sinh (In 2) — sinh (0) = 612—; 2 0= 222 3 where
u=Int du= % dt, the lower limit is In 1 = 0 and the upper limit is In 2
Section 8.4:
3. 735 =y+7h = y=A0+D+By-3sy=-1=B==1y=3 = A=}

>

8
T e f e By 34ty +1] = G5+ o)

= % In5 +% In3 1“215

—(3Bml1+1ms
(4 4

3

17, a5 = (x—2) + 25 (after long division); 24455 = %Jr% = 3X+2=Akx+1)+B
—Ax+(A+B) = A=3A+B=2 = A=3B=—1; xdx

0 X2+ 2x + 1

—f(x—2)dx+3f P _fo(x+1)2: ["2—2—2x+3ln|x—|—1\+x+—1]1

=(3-2+3m2+4)—-()=3In2-2




19. ﬁ:ﬁ+%+ﬁ+ﬁ = 1=A+ Dx - 12 +Bx— DE+ 1)?+Cx—1)>+Dx+ )%

x=—1=>C=3;x=1 :>D7 ; coefficient of x> = A+ B = A+ B =0;constant=A —-B+C+D
:>A7B+C+D=1$A7B_%thusA-%#Bzf%;fuzd%l)ﬂ

:%fxixlf’fxflJr f(x+1>°+ f(x—l)-_% |§H ferC

242  _ As+B , C
25 EEN6oTF = wa1 T seT Jr(sfn’Jr(sfl)J = 2542

=As+B)Gs—1P+CE+1)s—1D2+D(*+1)(s— D+E(s?+1)
= [As* + (=3A +B)s® + BA —3B)s’ + (-A+3B)s — B] + C(s* =283 + 252 = 2s + 1) + D(s* = s> +s— 1)

+E(s2+1)
=A+0s'+(-3A+B—-2C+D)s* + BA—-3B+2C—-D+E)s>+(—A+3B—-2C+D)s+ (—B+C—-D+E)
A +C =0
—3A+ B-2C+D =0
= 3A—-3B+2C—-D+E =0 ) summing all equations = 2E =4 = E=2;
—A+3B-2C+D =2

~-B+ C-D+E=2

summing eqs (2)and 3) = —2B+2=0 = B = l;summingeqs (3)and(4) = 2A+2=2 = A=0;C=0
fromeq (1);then -1 +0—-D+2 =2fromeq(5) = D=—1;

2s _ ds ds ds _ -2 -1 -1
Jediima= [ [ctn 2ty =-6-D2+6- D" +an's+C

27, XX o Ay BuC o2 x4 2= ARX> +x+ 1)+ (Bx+C)(x — 1) = (A+B)x> + (A~B+C)x + (A - C)
=A+B=1,A-B+C=—-1,A—-C =2 = adding eq(2) and eq(3) = 2A — B = 1, add this equation to eq(1)
:>3A:2:>A:2:>B:1—A:§:>c:—1—A+B:—‘3—‘;fx—2;ﬁ2dx:f(z/‘ +—</3>**“/3)dx

x—1 x2+x+1

= fxildx-‘r f dx [u:x+%:>u—%:x:>du:dx]
u=?

_ 2 3 __ 2 1 u _ 3 1
=2f4 +%du_3fx7 rdu f—+%du

= ZIn|x — 1\+%1n‘(x + %)2 + 2 —%tan’l(\[ﬂ) +C = 3In|x — 1|+%ln\x2+x+1|—\/gtan’l(z’i/g‘> +C

29. K= A B G o 2 = A(x = 1)(x2 + 1) + B(x + 1)(x? + 1)+(Cx + D)(x — 1)(x + 1)
=(A+B+0O)x*+(-A+B+D)x*+(A+B-C)x—A+B-D=A+B+C=0,-A+B+D=1,
A+B—-C=0,—-A+B—D =0 = adding eq(1) to eq (3) gives 2A + 2B = 0, adding eq(2) to eq(4) gives
—2A + 2B = 1, adding these two equations gives 4B = 1= B = l ,using 2A + 2B = 0 = A = —, using

—A+B—D:0:>D: andusmgA—i—B C—O:>C70f dx—f(;i/f—&-xlf‘l le/fl)dx

:*ifxiud’“rifxil 3 ) 25dx = —fIn|x + 1] + fInjx — 1| 4 Jtan~'x + C = {1 X+1’+ stan~'x + C

S 1 A B _ .
34, o5 7(X2+1)+x27 = (x? +1)+(x+1)(x—l)’(x+1)(x—1) 1 txor = 1= AKX - D+ Bx+D;

x=-1=A=-Llix=1=B=1; [ ax= [+ Ddx—1 [ 41 [ 8

=1x3 +x——ln|x 1|+ im[x—1]+C= —+x+1ln|x’1|+C



¢ di o - T _ .
39. feizlfaeﬁz—[e‘—ﬂf rm=Jia- )i 111’y ]+c_1n(g‘

+1
y+2 y+2 +2)+C

45. f” dx—f\/— [Letu:\/g:>du:2—\1/;dx$2du—\}—dx}afﬁdu;
2: Au—1)+Blu+1)=(A+Bu—A+B=A+B=0,-A+B=2
=B=1=>A=-1; f du—f(ujrll—}—Lll—l)du——fuil

Vx-1

71_

Ldu=—Inju+ 1| +Inju—1]+C

=1In

47, [ L dx [Letx+1 = = dx = 2udu] — [ 52

7fu22521 7‘]‘(2—’— 2 — )dll
—2fdu+t [Pydu o2 = A+ B =2 2=AU-1)+Bu+1)=(A+Bu—A+B=A+B=0,

~A+B=2=B=1=A=-1L2[dui+ [> du72u+f Lo A )du=2u— [hdut [du

u+1

=2u—Infju+ 1|4+ Inu—1|+C=2y/x+1+1n

+C

\/x+1+1



