Answers of questions:

l. y=—-10x+3cosx = E:—lﬂ+3ﬁ(cosx):—]0—35inx
2. y=245sinx = $=22+5Linx) =22 +5cosx

dx

3. y=cscx—4\/;+7 = %{—:—cscxcolx—ﬁ;—i—(}:—cscxcotx— ;2,;

— w2 _ 1 dy 2 d Ll o2 2 _ _ .2 2 2
4, y — x" cotx F L x (cot x) + cot x I (x )+1,. X° C8C x+(cotx)(2x)+x..
= —x2cse?x 4+ 2xcotx + =

X

5. y=(sec x + tan x)(sec X — tan x) = % =(secx+tanx)%(secx—tanx)+(secx—t:mx]%(secx+lanx)

= (sec X + tan x) (sec X tan x — sec” x) + (sec X — tan x) (sec X tan X + sec” x)

= (sec?x tan x + sec X tan? x — sec® x — sec” x tan x) + (sec? x tan x — sec x tan” x + sec’ x — tan x sec? x) = 0.

I]'
(Notealsnmaly =sec’x —tan*x = (tan’x + 1) —tan’x =1 = ¢ :[}.)

6. y=(sinx +cosx)secx = g%=|(s;irj:s(—I—c:c:sx)%(:;v&:cx]—l—s;ec}v: d—'il(sinx—l—cosx)

d
= (sin X + cos X)(sec X tan X) + (sec X)(cos X — sin x) = SMXLEEHIY | cosx—sing
— sin® x 4 ulasnsinrlltu.m”x—l:usx sin X = - Il2 — QBCQ X
Cos” X T8 X
. IJ'
(Notealsamaly =sinxsecx+cosxsecx =tanx+1 = 3 :seczx.)
7 _ _colx dy _ (14 cot x) & (cot x) = (ot x) & (1 4 cotx) _ (1 +cotx) (—ese? ) — (ot x) (—cse? x)
< Y l4eotx dx (1 +ecotx)p (1 4 cot x)?
_ —ese'x-eseixeolnfese’ xeotn o —ese'y
(1 + cot xF {1+ cotx)?
g . _cosx dy _ {l+sinn]di[cusx}—{cuﬁx}:j{l+ﬁinxj (1 4 sin x) (=sin x) = {cos x) (cos x)
- ¥ T Tisina a = {1+ sin ) = 1 +sinx)
_ —siny-sin'x-cos’x _ —sinx-1 _ =(l+sinx) 1
- (1 4 sin x)* T (l4sinxf — (I4sinxf ~ l4sinx
d
9. y= miﬁ =+ ﬁ =4secx+cotx = T = 4 sec x tan x — csc” x
_ CosX X dy __ X[—sin X)— [cos X)) (COS XM L) = X[=8inX) _  —x&in X —cos % COs X 4 X sin X
10. y= % + oS X dx x? + cos” X - x? + CO& X

1. y=x*sinx+2xcosx —2sinx = il = (x? cos x + (sin x)(2x)) + ((2x)(—sin x) + (cos x)(2)) — 2 cos x

=x"cosx+2xsinx —2xsinx +2cosx — 2cosx = x cos x

12. y=x*cosx — 2xsinx — 2 cos x = 5':: = (x*(—sin x) + (cos x)(2x)) — (2x cos x + (sin x)(2)) — 2(—sin x)



13 s=tant—t = 2 =2%(tant)— | =sec’t — | = tan’t

14 s=t"—sect+1 = $ =2t— S(sect)=2t—secttant

15 _ lteser ds (1 —ecweth—ese Lo I — (] + cse Diesc Leol 1)
- § I —esct d 1 —csc IF

_ —isi Leol L+ s’ ool L —ese Leol | — e peoll _ —2eserondl

(1 —cscnp =
16, § — —simt . s (1 —cos ticos ) — (sin Eisnt) _ cost—ems®t—sm®y _ _eost—1 _ 1
s l —cost dt (1 —eos 1)? (1 —eos 1)? (1 —eos 1)? 1—cost
_ 1
o= 1

17. r=4 —#Fsinf =

ElE

= — [5‘"’ % (sin #) + (sin H}{ZH}} = — I:.ﬁ'2 cos 4+ 208 sin #) = —H(H cos # + 2 sin f)

I8. r=Hfsinf +cosfl = “}—;—{chsﬁ‘+(sin6‘][l])—sinH—chsH

19, r=secfHcsct = :—;—(mﬂ}{—cscﬁ'cotﬁ]+{csc8]{sac t tan &)
= (= [ﬁ} (=) + () (L5 ) (228) = =L + L = sec”# — esc? ¥

oos 8 sin 8 sin & cos 8 oo # st # cosd #

M. r=il +secfsinfd = :—;—{1+mcﬂ}casﬂ+{sinﬂ}(sac f#tan #) = (cos @ + 1) + tan” # = cos # + sec” #

1

_ dp _ .2
T 5+wmng = =f =sec'q

dy

2. p=5+

22, p=(l+4cscgleos g = "ﬁ = (1 + csc g} —sin q) + (cos g){—csc q cot g) = (—sing — 1) — cot’ g = —sin g —esc® g

73, p= sin g + co g = f oS ghleos g — sing) — (5in g =+ cos g —sim )

o g cod? g
_ o' g—omgsmg+sin’ gtoosgsing 1 @
cos® g cost g sectq
24 __ _lang dp _ (1 +tangiied gl —iang)(sed q) _ sefg+langsed g—mgued gy _ secy
= P 1+ung dy {1+ 1an g)* {1+ tan gf {1+ 1an gf
25. (a) v= = — =— (—esc? _ ) = esct 2
23, YV=CS8CX = ¥ cscxcmx—}}” {csc x) [ —csc x.]l+{cmx.]{ CsC X cot X) CsC” X+ CSC X cob” X

= (cse x) (ese® x + oot x) = (ese x) (ese®x +ese’x — 1) = 2ese’ x —osex
(b) vy =secx = y =secxtanx = y" = (sec x) (sec” x) + (tan x){sec x tan x) = sec” x + sec x tan” x
= (sec x) (sec” x + tan® x) = (sec x) (sec® x + sec”x — 1) = 2 sec’ x — sec x



. Withu=m— 1,y =cotu £I—Eg‘—;:[—r:.-i;r:'-’n.l}I{i,:]:—
- _ - — HI
- Withu =sinx. y =u' &

. Withu = cosx,y = 5u™%: & =

i =6u-9 = flu)=6 = [gx) =6gx =Lx' = g(x) =2x" therefore & = F'(g(x))g'(x)

=62t = 12%8

fiu) = o' = o) =60 = Figix))=6(8x - 1)"; g(x) = 8x = | = g'{x) = &; therefore L—-‘i = f{gix)g'(x)
= Al — 17 -8 = 4808x — 1*

flu) =sinw = Flu)=cosu = Flgx))=cos(3x + 1) g(x) = 3x + 1 = g'(x) = 3: therefore ﬂ;” = la(x)e'ix)
=f(cos(3x + 13 =3cos(3x + 1)

M) =cosu = [Mu) = =sinu = [(gx) = —sin {_T‘} B =F = gx)=- %; therelure 5-:1 = rig(xng'(x)

= sin () () = dsn ()

filu)=cosu = (o) = —sinu = f{2(x)) = —sin(ein x); g(x) = sinx = g'(x) = cos x; therefore
‘;-:- = {g(x)1g'(x) = —(sin(sin x)}}cos X

fiu) = sinu = F(u)=cosu = {g(x)) = cosix —cosx); g(x) = x —cosx = g'(x) = 1 + sin x; therefore
:T" = figix)g'(x) = (cos (x — cos X))(1 + sin x)

flu) = tanu = f'{u) =sec’u = F(g(x)) = sec” (10x — 5); g(x) = 10x = 5 = g'(x) = 10; therefore
L = Flgx)g'(x) = (sec® (10x — 5)) (10) = 10 sec® (10x — 5)

fiu) = —secu = f(u) = —secutanu = f{g(x)) = —sec(x® + Tx) tan (x* + Tx) ; g(x) = x* + Tx
= g'(x) = 2x + 7; therefore 3 = f'(g(x))g"(x) = —(2x + 7) sec (x* + 7x) tan (x* + 7x)

Withu = (2x + 1),y =u% £ = £ & _ 58,2 = 1002x + 1)}

. Withu= (1 3x),y=v": £ =28 _0p¥ (3= 2701 - 3x)°

ix dx
Wiz (1-5).y =0 S =4 2= nt (- h=(-y
Wimu={§—1] y= -9, 55:%:'—;:—"]”_'“ {lj_—j[%_lj'll

Withu= (3 + &) y=ut =S oS (Lo &)= (34+4) (1-4)

. Withu = tan x, y = sec u: %:gﬁj—: — (sec u tan u) {sec” x) = (sec(tan X) tan (tan X)) sec” X

dx

dy

Elx
H.lﬂ.

4 = 3u’ cos x = 3 (sin” x) (cos x)

ElE

= & — (=20u"%) (~sin x) = 20 (cos ™" x) (sin x)



19. p=3-1=03-0" = F=30-0. §3-0=-;3 -0 =

wog=yzr-d=(zm-)* = Bl - A e ) = Lz - ) 2 - 2 = Lt

F-r

2l s=Zsindt+ LeosSt = 2= Leos3t- 2030+ L (—sin50)- 2(5) = £ cos 3t~ 2 sin 5t
= E{ms!t—smﬁt)

2.5 =sin () +eos (5) = %= cos () £() - in () 4 (5) = Foos () - Fein ()

= 3 (cos 32 — sin 32

23, r=(escf+cotf)! = % = —(cscf+cotf)? & (escd + cotf) = Selembracs _ eetriecy
— csc i
 oscf+coad
2. r=—(sech+tand)” = £ = (sech+tan8)* & (sech + tan f) = shumbecd _ lumiies
— sec i
ser i+ tan

2 4 2 dy -3

25 y=xtsintx b xeos T a = 2 =al f—:[sin’ x) + sin? x - %[12} + X %[L‘iﬁ_zﬁ} + cu 1-%(1)
= x* (4sin’x 2 (sin X)) + 2xsint x4 x (~2cosx - 2 (cos X)) +eos i x

= x* (4 sin® x cos x) + 2x sin' x + x| (=2 cos™¥ x) (—sin 1)) +cos™ x

=4x?sinx cos x 4+ 2x sin X 4+ 2x sin x cos ™ x 4 cos ¥ x

26 y=1lsin'x-Zeos'x = y=14 (sm'*‘x}+sm"’x L (L) =2 Licos®x) —cosx- &L (1)

1
x dr \x 1
=Ll{-5 sm"’xm-ixj+[sm‘5'x] L) = 2{(3 cos?x) (—sin x)) — (cos’x) (1)

% b T T
=~ 2sin “xcosx — Fsin”"x + xcos’xsinx — § cos’x

M y= O - (4 k) > E = -2 ACK-DH (D () A (- )
=I?T,[3x_3]n,3+{-|}[4—ﬂ‘,}'j{;',}ﬂ}x—z}ﬁ—ﬂ{d_’.;j.

2B oy=(5-20"+1(2+1)" = &= 36-20-+ 32+ 1) (-3 =665-207 - (L) (2 +1)°

_ & 3
— (5=2x) x?

29, y=@x+ x4+ D7 = L= @x+ -0 DY S DA (o D7 E0Ex 437 L (4x - 3)
= (4x + 3 -3)Nx + I:I“{I} + (x4 D73 4)Ex + 334 = =3dx + 30+ 1)+ 1604x + 3 x + 1)
{dx + 3 dx+ 3P dx+T)

30 y=(2x -5 (2 - 5x)" = % =(2x- 576 (x* - 5x)°(2x - 5) + (x* - 5%)°(~ D2x ~ 5 %2)
= 6(x2 - 5u)" - 2=
31 hix) = x tan | z\f}+? = W(x)=x £ (tan (2x"7)) +tan (2x"7} - £(x)+ 0

= x sec” (2x'/%) - L (2x1%) + tan (207) = xsec” (2,/%) - - tan ( (2,/%) = /X sec? (2,/X) + tan (2,/X)



32

33,

34,

35.

36.

3.

38,

39.

41.

42 ¥

43

45.

kix) =x"sec () = Kix)=x" L (sec i) +sec(l) - L(x") = (£)tan(z) - 2x sec (1)
= X see (£) tan (2) - (~ &) + 2xsec (£) = 2esee () — see (£) tan (4
] ] 2 1] i1 & e Wlens lf — (ol —<in J
fifl) = (7= ms} = f{ﬁ"i'—ﬂhf'i'mu‘i an {.l:l:usﬂ‘ =1 ”n:w i1+ cos OF
[i'.sunﬂ'blmsﬂ'i-n:us i+ sin® i) _ (2sin®icos &+ 1) _ 2 gin i
(1 + cos @ - (1 + cos 0§ Tl #ces 8P
-1 -2 2 i (=i £ — {1 &
g = (15 2 fo=-(F) iE) s mer T mr

—{|—sin i —cos l—cos' 1)

1

{1 + cos tF

r = sin (#*) cos(26) = &

T 4ot

= sin (6) (—sin 26) 4 (26) + cos (26) (cos (67)) - & (67)

= sin (6") (—sin 20)(2) + (cos 20) (cos (87)) (28) = =2 sin (#") sin (28) + 26 cos (28) cos (#”)

rz(secy'@]tan{#] =

}rﬂﬁ:'\j—'ﬁﬂt ﬁ

q= sin(m:—j} =

dr
&

:m,s( 1 }"‘"'_;_ i

)

t+ 1

= [sec\/aj{sec'fﬁ}{—fp}+Inn
+ﬁﬁmn{%}m:y@mn\,f:(secﬁ’)[

?:CDS[:

(mfmn\f][ 5

l.anl:
/8

)& (i) = (i) A

. i M+ =tY _ E2 t
=cos (77) (F55=) = (555) eos (5)

(28) - (2) = (cone? () ()

y:s.'ll'li{lﬂ—l} = Eli—?qm{:ﬂ—?] o Sin (7t — ijzﬁin(:rl—Ej-cm(m—Z}-%{n‘t—l]
= 27 sin (7t — 2) cos (7t — 2}

dy

¥ = (1 + cos 2ty
(14 cot (3 N> =
e (1)
T ittee(4))

y = &in (o0 (7 = 5))] = %E = & (ens (M = 5)) - %ma{?r - 5]

Ly =secwt = 2 = (2sec i) L (sec ) =

=, 'ft-" = —4(1 4 cos 20779

= =2 co8 (oS (21 — 3))(sin (21 —

y=cos(5sin(3]) = & — —sin (5 sin (£))- %
= — 3 sin (5sin (1)) (cos (£))

y= [1 + tan® {ﬁ}]t =

. ¥y=3l1 ~|-1:;:r3.2{’.|’t}];r =5

=2 (1 +cot(t)

50

F=3 (bt ()] 4 [+t ()] =3
121 ()] () s (1) - ] = [1 -+ (3)]

= ek (& (21 = )} = (=&in {2t — 51} .

(2 sec wt)sec 7t an 1)+ & (71) = 27 sec” 7t tan 7t

- 31+ cos 20 = —4(1 + cos 20N (—sin 20) - § (20 = S

{1 +cos MF

G(5sin(4)) = —sin(Ssin(g)) (5 cm{J]} %)

) A (1ot (4)) = 2 (14 cot(£)) - (—ese (£)) - 4(4)

Ln-3)



47.

S0

5L

52

y=(1+ m.-ii1’_t2]|::||"'2 = % =1+ f:au:-nf:.(tz]]l_L"'2 . d%“ +eos(t?)) = 3 (1 + ms[lz])_l’lz{—sln{tjj . ﬁ (%))
— waim i’ |

=~ (1 +cos () (sin (1) - 2t = — =

. y=4sm(1.-'1+g"f) = %{=4cm(1fl+ﬁ)-%(1ﬁl+ﬂ)=4ms(1fl+ﬁ}-m-%{l+ﬁ]

Xeos ({T\ﬁ} B cos {y‘lTy"-:}
VIR (e i

y=(1+9" =2 y=3(1+ (- =-20+0" =y =(-3- L0+ -1+ (Y
=(-HO+DEF)+ G0+ I+ + 50+ =50+ (E+14Y
=F(+3)(1+3)

y=(1 VD) =y = (YR —’{1 VR R
=-r':zt[tl—m*t—;f“’}+x-'-’{ zn: T3 -“1]

= [F - VR) e (1= VA) ]:%"{l—ﬂ X7 (1= /X))

=5 0=V (Cap i) =2 0- V07 (- a)

y= ,,cm{ax— = y=-ltesd (G- D3 =-tesc®Bx—-1) = v = (= 3) fese3x = 1)+ L ese(3x - 1))

c-w{!x— I —cec(3x — 1) cot (3x — 1) - Ih(]-u— I}}=J_cgcj{3:t— 1} cot {3z — 1)

y=0un(}) =y =9(sec(3))(3) =3sec? (3) = " =3-2see(3) (sec(3) 1an (3)) (§) = 2sec® (4) tan (3)



200

21.

Cy=axtt o H= 30

. &8= ﬂf"tT =7 = & %I_F'J"T

v

y=v=@20F = =ttt 2n 0 4 y=E=00 s E=460 5= A

y=TyVx+6=Tx+6" = X =Tx4+e 2= _1

2T
_ _ 12 dv _ ape  qa=lE
y==2Wx=1==2x=-1)'"* = E=-1lx-1)""*= :

y=(x+571? = T = l2x 4572 2= —(2x+ 5732

y=(1 =60 = £ =21 = 6x)=6) = =41 - 6x)"/?

g — R T
2 y=x"% :i'%——gx !

y=x(+ 10" = y=x- 2@+ )2+ 2+ ) =0+ T i e 4 ) = %,H_i

2

y=x(@+ 1) sy = )R+ g @+ = @) ) = Ly

dt

x4

— g1 — g de _ _ 3 -7/
12. r= 83 =84 = E==28

Cy=sin(@+ 97 = Eocos(@e ) (-H@e 2= - bas s eos (@457

z=cos ((1-6027) = & = —gin ({1 - 6023) - 2(1 - 60713 (~6) = 41 — 60"/ sin ((1 — 61)%)

g("'-] =72 {Zx'l_-'z ¥ ll_l"“

- h(t) = T+ cos(28) = (1 + cos 20)"* = W) =11 +cos28) % . (—sin268)-2 =

vy +xyt =6

Step 1 [fgw-zx)+(x-zy§§+yf-|)=n
Step2 x* L 42xy E = —2ny - y?
Step3: L (x*+2xy) = 2y - y*

. dy _ =2xy—y*
Sepd: F = o
1t — 1 1y _ dy 2 dy e
x4yt =18xy = 3x*+3y* L =18y + 18k £ = (3y* - 1Bx) 2 = 1By - 3x* =

Iy +y =%+ y:
Step 1: [h%{+2§)+23§}=|+5}

I |||'2 ) _]_,'.2 -1 —
= 1= Va= (1) = fe =3 (-2 T (-5 = el =

dv"-ru—._.m

= g0 = - 32034 1) e = 2 (1)
2 (sin 260)(1 + cos 26)%

. kit = (sin(# + 50" = K = i—{sin {# + 5)H - cos i + 5) = % cos (8 + S)(sin (8 + 50"

E_ﬁ—f

dx

¥ —fix



Step 2: 23{—1+2:,.'d,c I—I—Z}'
Step3:  Fi2x+2y-1)=1-12y

. dy __1-2

Stepd I = mrn o

i 1 — 2 dy 2dy _ 2 dy _ 2 o Oy
2w -—xy+y' =1l = —y-xg+Ir=0= Iy -x)g=y-Ix = ol ey

i

24,

25.

25,

Xl

248,

29.

30

31

32

33,

2(x — ) —
Step 11 «F [I(x—yj[I— )]1-(1—3}-{21} 21—23'3}
Step2:  ~2x%(x — y) W 4 2y & = 2x — 2x¥(x — y) — 2n(x — y)?

Step 3 S [-2x%x — y) + 2y] = 2x[1 = x(x - y) — (x - y)]

,oody _ I[i-mix—wi—ix=yF] _ xfl-mix—yi—ix—vP _ x{l-x'+xy—x +Iny—y’)
Step 4 a = —Zxix —y)+ 2y - ¥=xNx=y] - By =xl ¥y

_ x=0d ety —xy!
- wy—xl+y

(Oxy + TF — 6y = 2dxy +7)- (31 &t 33«) —6F & 20xy +THIO E — 6 F — —Gy(Ixy + T

= Plbxxy +7) - 6] = ~6yCGxy +T) = L= omil o S

Y= = yi="00 "=y > £ty

=t 2 by =x-y 2 Iy +xly =1-y 2> (1Y =1-3 -y = y =
x=tany = I—[m:*y)ﬂ = ﬂ:m cos® y

xy — cot (xy) —- x%} + ¥ — —-;sc%xy}(x% + '_lr} o xg + XCsC {x}'}% —}'cscz{xy} - ¥

- g{ [x o+ xc:c'—:'{xy}] - =y [c:cj{:v.y} o+ 1] — '?I"' _’. e {y) + 1 S—_— |

+ esctixyl) ®

I —3z! — Iy

x4+ 1

X+ tan(xy) = 0 = I+[.m:j|{xy]](}'+xﬁ):ﬂ = xsec? (xy) & = —1 —ysec?(xy) = $ = Zoymim

- =1 Y _ —eos(xyl ¥ _ —cow (xyl—y
— Rmec” (Ky) C B Cl %

a d d d =1
xtsiny=xy = l+icos L =y+x L = cosy -0 LT=y-1 = T2

ysin(1) =1-xy = yleos(!)- -1}

1

¢
dy - 1 dy - -
E—%m&(%)+sun[;)+x]:—y:> Ty e T

yEMS(é)ﬂxﬂr = y*[—sin ’—)-{—11,—L—r§{]+m[$)r2y§:2+z§ -
%[ (:—,)1-23':39 —2]_2::-

B2 gl =1 = Lgl2 g L1,

X 2C- Xy}



re 2= o E g g gl o g G g g

; _1 dry — 4 _ dr _ —roosid) _
3 sml:rl?:l_E = [ms(rﬁjl{r+&l‘ﬁ} =0 = d—;[ﬁms{rﬂ}]_ —f coa(rf) = ﬁ‘%ﬁﬂ] =-r,
cos(rd) £ 0
L cosrtcotf = = (—sinf) L —cse? B =r+H L = L sinr-f]=rtosc?d = %:—’;i‘f:

+yt=1 = Zx 42y =0 = Zyy' = =2x = :{:y':—finawmﬂndﬁ—?-ﬁw’hf—,(-i)

L —i—lemn_ay i e e
—1/3 dv iy

I o T, 2 1 o — 31/ by _ L. L
Lty ol = Ay RE o0 = By =i s Yy =Rt = (1)

. , ST I o L 11 [ Lg=21
:"{—i)’=’:l:|"+)'”[j-$'=’]: (- i¥ :||: r,jw [ )

Differentiating again, v = =

S T 1 S ' S O 1 S -
= =3k Y Ty _11“+}u111

i
Ly = a2 Ty =22 =y _T;iz’”".lhmy”—? rly PR (%)

¥ N
dy _ x+ I¥
:'E?_:" _%

L W == 1=2y = y.¥ =2==2y = y(ly+2)=2 = ¥y = =(y+ 1) 'theny" = —(y + 1)72
=~y DFE DT = ey =

F=x-y =y =loy 5y el =1 = $=y =g = Fween
differentiate the equation y' (y='/2 + 1) = 1 again to find y": v’ (= ;v 2y ) + [y 2+ 1) ¥ =0
=, _]2+| _][y]ﬁ_ ] d!._"_!"r-'.;:_l))"l . ~ .

l: :“'I ¥ E?cz-'_!I|I - (¥ 1) _13'““"_::'”:':_2{1"»'%]

1 d:
Xy =1 2 Wy =0 2 W 2y ==y 2 YR+ ==y = ¥ _,”:ﬂ ==y
_ —ix v il 43y TR T'[ ]“‘[” o ]] e I 2y yix o+ Dy - 2
- {x+23yF - x+Xyr =+ 2y)
M=y N4y Mix+y)
=+ 25 x+Iye ix+2yF

1 T _ 2 Tof — - R N . | P F : ot — oyl .
Xy =16 = I+ 3y =0 = 3y = -3 =y’ = - & we differentiate y7y' = —x7 to find y":

2
e & i e L i e e
=y = &y _ =333}
N _JT'; = gn 2 o

] _'.;:"-'-—}I':I:I =, 1:||'r+}'+2:l'}'r=n = }'J{I+2}':|=_}' = :FIII:“_:iﬁ == }l:_l_l!:-l-""'n']r l::|.'l.|.'-—1:”-:|nH|-I-"!':l"l
since y'| || = — 7 we obtainy"| = ‘:'_:]“]3__“'“}' ==1

Lyt =yl = 2xat (=2, 1) and (- 7—Ij=:-2y;;+?_:r. 4y* 3?- 2::-2:,--5 4yt E:—?_—Ex



d dy 1 d
= F(ly-dyH=-2-x = F=2L = F

iy
=-land & =1

=21}

2y = -y a0 and (1, - 1) = 2(x2 4+ y?) (x4 2y ) =2 -y (1- )

= BRy (Y ol = oy oy = B =R o s o
and 3 =1

i tay -y =1 ::-2x+y+x.;.f—2}'y'=ﬂ=:-[x—Eyjy':—h—y::-y':i‘;—:E:
(a) the slope of the tangent line m = ¥'| ., = I = the tangent lineisy - 3=1(x-2) = y=1x- 1}

{b) the normallineisy ~3=-3(x-2) = y=-3x+ 3

x4yt =25 = Iy =0 = y=-1%;
(a) meslnpenfmcmngemllnemzﬂm_h=—;| = 2 = the tangeni lineis y +4 = 2(x — 3)
¥ =4

= y=ix-5
(b) the normal lineisy +4=—$(x -3} = y=-3x

Ly =9 = P+ 2y =0 =y = -yt = Y =5

(a) the slope of the tangent line m = ' _,,, = = | _ | =3 = the tangent lineis y — 3 = 3(x + 1)
= ¥y=3+6 .

(b) the normallincisy 3= 4(x+ 1) = y=4x+}

L ¥ - 2x—dy—1=0 = 2yy - 2-4y =0 = Ay-2y' =2 = y = L3;

(a) the slope of the angent line m = y'| =—1 = thetangentlineisy — 1= —-1(x+2) = y=-x-1

=20

(b) the normal lingisy =1 =NxX=+2) = y=X+3

L Ay 2 1Ty =6 =0 = 120+ 3y + 3y + vy + 179 =0 = ¥Ox+ 4y + 17 = =12x = 3y

— =l -3y ,
= ¥ = mymaT

=1x~%

(a) the slope of the tangent line m = ¥'| _,, = 55517 =

[ P _ &
|:—::m 3 = thetangentlineisy —0=35(x + 1)
> y=fx+$

(b) the normal lineisy ~0=~2(x+1) = y=-2Ix-1

52 % -y 42y =5 = - By - By by =0 =y (ay - VEx) = By -y = ey

(a) the slope of the tangent line m = y'| | -, = f_v-—v,,-—i =0 = the tangent line isy = 2

| [+32)

(b) the normal line is x — /3

s

53, Iy 4 wsiny =27 = 2y + 2y +a(cosyly' =0 = yi(2x +weosy) = =2y = }":ﬁ;

(a) the slope of the tangent line m = y'| | . = h—;?-"m| = —Z = the tangent line is
: : I3l

y=f==fx=1) = y==Fx+nw

(b) the normal lineisy — I =2(x~1) = y=2x~

Qe
+
I

z
2



54 xsin 2y =y cos 2x = x{cos 2y)2y" 4 sin 2y = =2y sin 2% + v cos 2x = y'(2x cos 2y — cos 2x)

= —SiHZ}'—Zy?&n?_x = :',f= sin 2y 4 Jy sin Jx

oo Ix — Ix cos dy 7

(a) the slope of the tangent line m = ¥'| __ = snyihsint = ¢ =12 = the tangent line is

cosIx—2ucosdy| . .

Eik

y-5=2(x-%) = y=Xx

(b} ﬂmnmnallimisy—;:—{f[x—i} = y=-lx+¥

55 y=2sin(rx —y) = ¥ =2cos(zx — V)] - (7 —¥') = ¥[1 + 2cos(mx — y)] = 27 cos{aX — ¥)

b Imcosimx—vh .
= -:'I T l+2cos{zx—-y) *

(a) the slope of the tangent line m = ¥'| = w*— = 2¢ = the tangent line is

+2cos{zx—y) o

¥y=0=2mx=1) = y=2mx-2rx

(b) the normal lineisy —0= - (x—=1) = y=— £+ 1

56. x?eosty —siny =0 = x*(2 cos y)—sin v}y + 2ncosty — v eosy =0 = y'[-2x" cos ysin y — cos y]

Ix cos’ ¥

= —2xeos’y = y = 2O -
2x° cas ¥ sin Y -+ o0s ¥

(a) the slope of the tangent line m — /| — g_ml;:i_;_m“ n}.”—ﬂ = the tangent line is y — =
(b} the normal line isx =0
A=m? = %:2?#%
5 — 4t = %—EJH’E
@ V=mr'h = ¥ -z & ) V=nr'h = & =2ath &
(€) V=arh = & —n & 4 25ph &
(a) V=¢1mr'h = & =Ly @ (b) V=rlr'h = & = 2rrh &
) H =3+ Imh
(a) %:Imlﬂm: (b} %:—%nmpfsec
av dl Ry AR L eV _ gy ., AR 1 fdV _ ¥ gl
© F-R(F+1(g) ~F-1FR&) v a-1(& 18
(d) %:%[I %{ %}]=[%}{3}=%ﬁhmﬂmc,ﬁiﬂimmmin5
— RI? dP _ g2 4R di
(a) P=REZ = ¥ P& 4 opd
— RI? — dF _ 12 d& il ok — el m — _ fla _ oz
) P=RF = 0=€ P& opid - &_ _ma__Ha__za

(a)
(b)
ic)

(a)

0 12
_q:vxz_{_y.j:l:xi_',_},é}- = ?%: '.-"131-})-‘ %:E
S . Sy RN T 2. 12 de d ¥ d
5= X +]|I'—I:K +}'} ::-E_..,-'le-if EI+..,-'131-)~!T‘I1£

szm:? s?=x*+y? ::-lﬁ%‘:lx%?-lrl}'%{ ::-lﬂ-ﬂ:!ﬁ%?-l-!}"if =% %:—1

s= W +yl42 = =yl bt = BE oSk



13.

S V=1imhh=3(n)=

ds X dx ¥ dy 3 de
= S = e 2 R — —
dt WE ¥ 4T -:i+1,-"x-r:.--rr d!+-_."r13'11'lt

] Frmnpﬂrt(ajwnh— =0 = & ¥ dy x

di Wy b d!+-_."131}*3113
"
(c) Frompart (@) with £ =0 = 0= L+ y L+ 2 ¢ = =

{a) A=Zlabsing = &=
(€) A=labsing = 4=

abecosf & () A=labsind = 2 = Lahcost L 4 Lbsinf 2
abeos & + Lhsind £ + Lasin g &

M-- |u|--

. Given A = =, £ = 0.01 cfsec, and r = 50 cm. Since 2 = 2mr & then 22| _ = 27(50) (%)
— 7 cm’/min.
. Gwen £ — 7 cmisec, & S L =2 cfsec, £ = 12 cmoand w = 5 cm.

(@) A=fw = & —gde g yd o dh _13(2) 4 5(—2) = 14 em/fsec, increasing

(h) P=2f 42w = g:z:ﬁzh :2( 21 4 2(2) = 0 cmysec, constant

172 T  dm A

© D= VW +B=(w+)" = Q=gw+0) T ws2ug) > P=mF
ESM2) #0120 =2) __

14 .
= = — — cmfsec, decreasing
25 + 144 = g

@) V=xyz = E=yEixzPixyE = & sy = BN + (@H2N=D) + (N3N = 2 mfsec
(b) §=2xy+2xz+2yz = %={2§-+22)%+{2x+21)%-}1+{2x+2y}%

= é|lm:{m}{n+{|2j{—31+{|4:|{|:|: 0 m/sec

— T2 — [yt 1 di _ dx X dy dz
c) =/ +yrtzl=(xt+y + 22V = & -,-"131112113;-"-‘:"'*:’5':“': L} e &

VI 4y +r

= Fluon = (W)“H (m){ 2)+ (ﬁ){l}—ﬂmfsec

Given: 9 = 5 fusec, the ladder is 13 ft long. and X = 12, y = 5 at the instant of time
(a) Sincex” +y* =169 = F=-2% = (2)(5) = ~12 filsec, the ladder is sliding down the wall
(b) The area of the triangle formed by the ladder and wallsis A = 2xy = 2 = (1) [x%{ +y ﬂ—‘) The area

?_
is changing at § [12(—12) + 5(5)] = — 42 = —59.5 ft*/sec.
) cosf= £ = —.Iiinﬂ'%:li-% = ‘;—9=— I],L.nﬂ-%=—|:;—}{ﬁj= — 1 rudfses
Poyaxd = oy T o :‘;::{(x$+y%{) = 5§ = Zhg [S(-442) + 12(-481)]

= —614 knois

. Let s represent the distance between the girl and the Kite and x represents the horizontal distance berween the

girl and kite =- gl _{3{)(]}2+x = 31___%5:_=-11Mﬂ?_ﬂ = 20 fufzec.
When the diameter 15 3.8 in., the radius is 1.9 in. :J.n.d Tﬁﬁ infmin. Also V = 6r? = "" = 12ar %

= 4 = 127(1.9)  535) = 0.00767. The volume is ch:mgmg at about 0.0239 in*/min.

9

h
I

_ 4 _ 1 _f4hy?p _ Lok dv _ 16k’
r=F = V=37(F)h="F = F =75

01119 mésec = 11.19 cmdsec
J = I“_ = (L1492 mifsec = 14.92 emfsec

[+l
o

(a) d|:|h.-4 %}(1{]} 6T
by r=%=F=3F=1



20

21

22

23.

24

25.

26.

7.

28.

; a1y D 5 5_p1
cf@) V=lafhandr =18 = v =l () B o Y 2 A 4

_ 4i-50p —&

7 FIT dt |...s = IEz5F T IEa
2 —0.0113 m'min = —1.13 cin'min

by r=10 = =052 = $|H={L§— [}‘3*;:} = 1= = —0.0849 m/sec = —8.49 em/sec

L (@) V=3y3R-y) = M= I2yGR-y) +yH-1] L = L =[F(6Ry -3y} ¥ = atR=13and

v = § we have % = = (—6) = - m/min

(b} The hemisphere is on the circle * 4+ (13 = vF = 168 = r= /26y = yIm

o 112 _ n-1f2 d _ By oy _ - -
(©) r_.:zﬁ,,_,,:, = d=ley-y)Fee-m Y = = L= 8= A (0
= “sa— mmin

IV =3ar § =4nr, and & = kS = dkar’, then &8 = dmr? £ = dkrr’ = 4o’ £ = & = k. a constant.

"I"Iﬂmfnrp_ ihe rading 12 increasing at a congtant eate

IfV==2nr=5and & = 1007 fi'/min, then &£ = 4 & = £ = | fmin. Then § = 4ar" = £

= Brr & = 8n(5)(1) = 407 fi*/min, the rate at which the surface area is increasing.

Let s represent the length of the rope and x the horizontal distance of the boat from the dock.

(a) Wehaves’ =x*+36 = § =325 = o= 5. Therefore, the boat is approaching the dock at
dz — 10 =T} = —
&, = ol (-2) = ~25 fusec.
6o _grgdl _ _fE . A _ 6 g B
(b) cosd=2 = smﬁ;_ r;:-;_mf.Th =10, x =8 and sinf = &

= %:ﬁm—-{—l}: — & radfsec

Let s represent the distance between the bicyele and balloon, h the height of the balloon and x the horizontal
distance between the balloon and the b'u:ycle The relationship between the variables is 8° = h* 4 x*

= f;' :—{h%+}{ ﬂ—"l‘} = :JI = 2= [6B(1) + 51(17)] = 11 fuisee.
(a) Lethbe the height of the coffee in the pol. Since the radius of the pot is 3, the volume of the cofTee is
¥V =9th = ﬂ: =gr & 5 = the rate the coffee is rising is % - q"_ ‘L‘:" - "':' infmin.
(b} Let hbe the height of ﬂ'ue coffee in the pot. From the figure, the radius of |h¢ fillerr =% = V=1arh
A dv _

= 2 the volume of the filter. The rate the coffee is falling is £ = £ & — 4 (_10) = - £ in/min.

y=0QD7' = Ed":: =D % - QD™ % = (D)~ ~:-1u- == Ty = mm Limin = increasing about 0.2772 Limin

(a) &= (3x = 120+ 15) & = (32 - 124+ 15)(0.1) =03, L =90 & —9(0.1) =09. £ =09-03=06
(b) % =
® =135 - (~1.5625) = 5.0625

Let P(x. v) represent a point on the curve y = x* and 6 the angle of inclination of a line containing P and the

origin. Consequently,tan ! =1 = anf =5 =x = sec?# ¥ =dx - & _ o2 g & gince & = 10 misec
and cos* ] _, = ?*T = oy = 1. we have & = I rad/sec.

y= I:—K:Il"? and tan # =i.- — tanf = I_T:: - RHQEJ—E _ |:!'-]t:—x:|"'I—le.l:i—l—:il"ﬁl} %

(3x? — 12x — 45x%) & = (3(1.5)* — 12(1.5) — 45(1.5)"%) (0.05)=— 1.5625, &£ = 70 & = TH0.05) = 3.5,



do (‘_’-:'?-p:vr:;) (cos? 8) (%)-Now,mn9= ’lgi'= i’ 5 Koo VI c°820=§. e

2= (52) (3) (-8 = § radssec.

29. The distance from the origin is s = /x? + y* and we wish to find |, o

30.

3L

32.

— 1 (a2 3. 2332 [y dx 4.0 dv)l _ (A=D+U2N=5) _
_3(3 +Y) (-XI'f-)’I |5.12a—m__ 5 m/sec

When s represents the length of the shadow and x the distance of the man from the streetlight, then s = % X.
di

(a) IfIrepresents the distance of the tip of the shadow from the streetlight, then I =s + X = F = % + %
(which is velocity not speed) = |$| = |2 & 4 £| = |£||£| = 2|-5] = 8 fUsec. the speed the tip of the
shadow is moving along the ground.

(b) % = é ‘f-i’i = %(——5) = —3 ft/sec, so the length of the shadow is decreasing at a rate of 3 fu/sec.

Lets = 16t represent the distance the ball has fallen,
h the distance between the ball and the ground, and I
the distance between the shadow and the point directly
beneath the ball. Accordingly, s + h = 50 and since
the triangle LOQ and triangle PRQ are similar we have

— _30h s = 2 3050 18£)
L= 2 =010 adl = w1y
1500 dl 1500 dl 2
—m'-30=> s arlv:’——lS(Dstec.

298 _ L d
seconl_l32oh

Let s = distance of car from foot of perpendicular in the textbook diagram = tanfl = o= =
= Y ocmis b 2pdandf =0 = £ = -2rad/sec. A half second later the car has traveled 132 fi
@

di 132 Gt d
right of the perpendicular = || = 5. cos’8 = %m\d £ — 264 (since s increases) = T = ;§3 (264) = | rad/sec



v T 1 -1 _ 1 — 1 1 -2 _ 1: §—F - 1 _1
1. IHEIPllﬂ]. 1|||'FI: P Sl - = 3 I:Ill':‘lJl'FI: T—3 = 1|||'FI: E-TasE — III‘.'I'II I3 =1
2. IHipital: lim a8t _ feeSs) g |y ot _ 5 fyy daS_ 5 3§
’ CrpiRal Xl * amil 1I-I.I LT T8 T B
i
' : 53 i _ W o_ 5 : Saf_Ew _ e 5-1_ 5
3. I'Hipital: Jim ST —1|“.-"",;_ Bt Jim p=gor lim ST = lim =7
' . ) . 3l — | T 1al _ 3 . -1 _ g [a—0jia +23 1)
4. IHE‘P“M' ,_III.Fl] 43 -5 -1 —.llll‘.'ll'll 1B -1 — 0l or :‘I'Lr,“| dalox-3 T :‘IJI,“'] [ = D= b )

i +3sl] _ 3

III‘.'I.'ll A +dnedy — IT

x

5. IHbpital: lim Ll===: = lim =2 = lim =22 = Lor lim l===2 = lim [wum]
K e 0

R=0 B gap 2 P =il . I4eiz
am’ 1 . RN EY 1 1
.llll‘.'l'll Tl o Il.l‘.'l.'I" [{ i ::I{ % ][J—un:.} =T
1,1
i ital: i s i+l _ A _ - B ad _F*a
6. IHEPIIHL 1III.EI;\|: 2l 4a+ _:‘h!'nx sl __lIL[“';._ fix —nl:ﬂ'lllll'l‘.'lx 1a+ _:.;Illulnx I+ 5+ — 1
7. lim HmL = i He=f
=T ==l
e 2 3 - X _
8 i IJII.E_:.-, o _ﬁ' Illrgq —En A = -2

B I —&im 3 L — ot = [Ty I 1
10 % III‘.'I_'Il | e 2 _1 II:“;: —2imn Xy i IIIIE 4 —4 s 2 —H 1]
L lim smimsmr o lim osmipems o gt — /D
X X wa
- coma— . - %
12, lim | S=ELo iy s o A3
= w3 T L T L =

13. ~(x-F)anx=lim Sle-fimy gy rosjemsidnalol oy
x < b /2 s K = B -

17 lim AR fim R = A = L owherea > 0.



0.

300

lim AHEnioU — Jim
L = ) ]
lim #=2-0 — [im
ey daz-a g

lima sinja+ h) —sina =1

h

lirn —|_——|LI'I1—|_—
ey 1

x

o) b [

ale” — 1) Fl

1

i, (-53) =,

Jim, (x- V¥Tx)

x

L, = = lim

||I‘.'|'I:l__ |—-|I-J— =

Ijant—1i _ M —sint] _ g Mgt _ Ikl _ _ &
aw - .IU.“.] fil - .Il?‘u & ~ & &
—auiny e -1 _ lim —meiri s — Juing lim tem a4 Niny _ lien
e K a0 —diaa K a0 =1 X e A}

- sl 4+ k) —caa
M L =t

Ina™ |
r

= lim_ {x - uﬁ][

-+ ()

TH LT My

an IJ'mI "' = an_ where n is a positive integer.

(L) = (i) = tim (1- /3) -2 = e

& =i —:.|

iy 2
b, Ll o
iy —.l:jl i LI'IL .l:-l-'-,."l. 4+

lim xua(l) = tim =l = g 2220 gy sec? (1) = sec?0 = 1
= Il B LY L - K =i o0 = K s 200 L

an Th i

lim — =0
K= oo
Teans| Ta) %l T

I'i'r.“'“ anlls — _._Lr.“'“ Mz — I = 1T

Wi

e

UI‘_ﬂ = lim

LT3 X

im () (552) = lim

]

lim =%=lim = lim cosx=1
=T 0 (2]

ET- [lm, 1=13=3

—xin a4 Yemia

Cana

i_3

4



31. Part (b} is correct because part (2) is neither in the Z nor = form and so "'Hopital's rle may nod be used.

31 Answers may vary.
(a) fix)=38x+ Ligix) =x
Jim === lim, 22 = gim, =3
(bi fix} ==+ lmix] =x*

. i 1 _ g 1 _
Jlinll:l: ﬁ_lll—m:': :._l!__:.h—m:.: E_ﬂ
ic) fis)=x"glx) =x+1
v g

Jim, 25 = m o= Em

33 If fx) is w0 be comtimuous at x = 0, then ]imﬂ fix) =l = c=Hl= I:ir|:||:I Bodgmh = lim i-tomk
i — 5 —

[ —

_ Maimdx _ . Klooala _ IT
= lim == = Im =5 =5,
3 fa) Forx #0Pixy= L{x+2=lamdgliz} = Zix+ )= L ﬂmfm,ﬁsﬂ%:{-:].whilzilinu;‘—;‘

=it: __O0+3 o
i+l o+ 1 )
ib) This does not contradict I'Hapital's rule because neither nor g is differentiable ot x = 0
{as evidenced by the fact that neither is continsoes at x = 0), so FHap#tal's rule does sot apply.

35. The graph indicates a limit near — 1. The lmit leads bo the i
apl 5 - t_
indeterminate form - lim el SIS e y- il il
B LI T R 1} B =Tyl gt i
_:.]TJ = ""ll —llﬂ'.lll I 1 u
=+_._._-T._i-:"_i_’=—|_
N -1
36 {a)
¥
x

EL L] L1 BE RA0

.

yom gt o

-1
{bi The limi leads o the imdeterminate form oo — oo

-!Ilm:: {I_"'12+ ]I=-!]E“= (1_ 'I]+1]|{:_::f%'_:}=alsn= ﬁﬁj=alﬂ1‘= v -:=--
=, im “,;'!__.: = '.-;'I|+||=_;_




5 y=lnix = :|r'=|:i-]|f3]=i-
T y=hi) = T={}im=2

a, ].'=]u%=|n3:|:" = g:ﬂ_,llﬁ.-}l_—h:'z}:—i

my=mE=mik! = &= |L){-1x?=-1

[

b y=Ihks = ¥ =([L)liki==x

B oy=m(®) = §=(H) 307 =4

Ll uj
x

. — - — dy =
I y=lnif+ 1) = &= ()il)= 7 12 y =2+ 2) = %= (5]l =
13 y=Ilnx* = %:i#}[h’}:-} 4. y=ihz = %E:Hih:l.]’-%l’ln:ﬂ:
15 y=tilntf = £ =(ntf +2nt)- 4 {nt)={In1)f + 2 = {Intf* + 2 Int

16 y=ty/Int=tn " = L ={n"?+ Ity Line =yt + L0
=I:.1|:].".:I + 1

ziln o) lm{ln o

Ag+2
dmin 4+ 11

l—z+1l+x

TT=aal =i ===

—
17. ¥y = %—]n:ﬂ—-}lﬁ = §%=x=h:|.+ 5—;—*—"-;—= = Inx

18 y= %]ux—% = E::’]ux+ ;—:-:I—_—%=1:]III

1B y=5 = %=t‘[ﬂ—. _s(hmr=J;f"“

0 y= ,_1,,, - %=t[-l-;|-ull+hlnlr= ,_,I._.“=__:'_,

A y=FL =y= II+|“.I|IE:n._.:=“I = -;:_h_l.rh_ - rl-lhu

2 y= 2% = y= TRl e

23 y=hilnx = ¥ = (L) (L =

M. y=Inilnilnx)] = ¥ = ﬁ-il’lﬂﬂnu:: $-ﬁ-:’zfln1:=

25. y = Afsin(ln &) + cos(ln #)] = E = [siniln §) + cos(In §)) + @ [cos (n #) - L — sin(in &) - L]

= sin(ln ) + cos {In &) + cos(Iln ¥ — sind{ln # = X cox(ln &)

2. y=Injsecd +anf) = 5 =Scimnfomc? AR 20 ek

7. }-=]uﬁh=—h:——;]nh+li =y =-i-f )=

Woy=tind =Ll + 0 -hnil—x) = ¥ = L[ — (1) -1)] =1}[

Boy=ihe gl B o T o




30y = /lnyi= s = =—{u= 02) 7 g (e = L) T 4 )
=1 (e 3 Tt L I e 1
_zl[lnl: :I Frogt h\ln..."i

3y =lnfsec(ln ) = %= Lo &iseciing) = =mhlmid 4, g - sas

3 y=InX=t=md o Lingin 4 lncos ) —In(l +2Ing) = & = i(=4_ mmey P

1 4
3 (oot -t ¥ - =

1] -2
33_]._1:.[:.*— =Shi+1l)-3lmil-x) = ¥ =7~ -1 5-i=5 + 5=

vil-x )

R L L e T B B

= _1[_.1];:_]
2lx+1He =T

35 1.-=_[:']|n.,.-’1dt=r§=|[|m_.-":_lj £ - ln,_,-"_j £( _21|u|1|—;1uJ;,.L

3. y= J’"rmm = &= (0 3R) - £ (R - (In ) - £ () = (10 F) ($527) - (In 7) (x4

—
7 [ ldx=fnja] i=lm2-kWi=In} 38 [ 2yds=[n[3x-2" =h2-l5=In}
1 [ Eedy=injy?-25/+C a0 [ g =45 +C

41. ‘r Tl gt =2 -costfly=In3-Iml=l%orletu=2—cost = du=sintdtwitht=0

=-u=]n.u|:lt=rr=:~u=3=:~f ol = fludu [Irl.u.|,—|n3—l1l—]r|.3

Z—cmm i

2 A= n |l —deosd) )" =1 -2 = 3= borletu=1 —4co f = du=4sin 8

With# =0 = u=—3and#=% = u=—1= [ A a= [ Lau=[npll=—In3=nt

4. Letu=Inx = du.={|:|:l.;:l.=] = pu=0mdx=3 = a=h2
T, i
‘[-“T‘d:=_||'; Jude = o]y = (la 2§°

4:'LL:|:lu=]|:|::=-|:I|.|.—'|:I:I|.':I|.=.2=.‘-u=]r|..2nn:l:l.=d=.‘- u=Imd;
4
o= [ ldu=(mul =inad) - In(in2) = 1a (23) = 1a (23] = n (32) =12

45 Letu=Inx = |:||.|.=—:'_|:|:I|.;:I|.=.2 = u=hlamdx=4 = u=hd

i
& -2 S D 1 L R I B =t _ 4 L __1_ _ 1
‘Eﬂhu_,J|.:u du= -0l = —mstms 3+|n'_ Tzt mE = TBI = ind

H



46 Letu=Imx = du=id1;1=2 = pu=IhhTomdx =16 = u=Inl&

‘r“—"."— =1 _rh"ru."": du = [lu"':]::*= Vinle— vin2=v3m2—vinz=2vIn2- vinz= vl

1 Inyinx T afmy

47. Letu= 6+ 3tant = du = 3 sec? i di;
Jissd=[®=inju+C=n6+3tani]+C

df. Letu= 2 +sec y = du = sec y an y dy;
oy gy = [ =Inju|+C=In|2+secy|+C

1
= u:E;

Hl=

49 Letu=cos 7 = ﬁ.l=—;—!:l1%d.‘l. = —ldu=sinjdux=0 = u=landx =

=& i WE -
[ amte= [ 2o “ =2l =—2Inde=2myT=m2

s

Jeotrar= [ mia= [ &)} s= -l =i

—

5l. Letu=smnf = du=Jfcoos7df = 6du=2cossdf; =3 = u=lamdf=w = u= -'E‘l:

_['Jz:m}dﬂ=f]%“!|id&=ﬁ_f:=f=ﬁ_‘1u|u|j;-}‘=ﬁ|:|u-'-','—5—hlz-]|=mn T=In17

51 letu=coe3x = du= —3gsinixds = —2du=6zmixdx;x=0 = u=]:.r|.|:|:|.=-r"=- = u= —!.-;
W2

- it =11 il yE 0 2
J tmndadc= [ tmigo o [ TEo o w]} ¥ =—2lnd -l =2myT=in2

o In

dx . dx . . 1 : dx — &2
. I:;Tun—.r:.,-"ﬁ'!?;.n.,. Hletu l"‘ﬁ*"’"—ﬁ:d—‘-‘rm—fz—ln u| +C
=mn |1+ 5 +C=m(1 + %) +C
o
a4

54, Letu=secx+tanx = du = (sec xian x + sec” x) dx = (sec x}an x + wcx)dy = secxdx =

f ?#?“” =.r.:—-ﬁ = [nuy 3 -Ldu=2(lnuw)'? +C=2y/Inisecx + tanx} + C



5 hhy=2+4 = e =g = y=piH b Iny=—t+5 = ¥ =g = y= gt
T iy —4p=5 = ¥ W =p® = y_dl=¢" = y=e"+40

B (il -2yi=t = ' Mg = | —dy=¢ = —y=£-1= j’=—|::?}

9 liy—1p-lm2=x+hx = lnly—D-h2-mx=x = n[)=x = el = Elog
= y—l=2v" =% y=2x"+1

0 In(y® — 1) —Iniy + 1) = Infsinx) = h[!ﬁ} =In(sinx} = Infy — 1} = Injsin x) = g7 = ghise)
= y—l=sinx = y=sinx+1

1. fa) e* =4 = Ine®=hd = Zkne=w2* = Tk=2n2 = k=In2
(b 100 =200 = ™ =2 = me™ =In2 = Iklne=In2 = I0k=In2 =k=25F
() "1™ =y = "™ = lpa = ﬁhe:]la =% ﬁ:lﬂ.l = k= 1000 Ina

12 fa) ¥ =1 = he*=Ind4" = Skhe=—Ind = Sk=—Ind = k=1
(b) Ble* =1 == " =80"" = me* =In80" = klne=-mMBD = k= —In&}

(c} p/WUER —E = -[e"“}l=ﬂ.E = DEF =08 = k=1

I fap e =7 = e ™M =¥ = (-0HWhe=3lg3 = —0HN=3In3 = t=—-10Iln3
ik E"‘:é- = et =¥ '=kne=—-In? = t=—€-:
(cy e'®02F =4 = [e"'”j‘:ﬂ.-:l = 02=04 = hil¥P=hid = tlnd2=In0d = I=E—E

4. () e " = 1000 = Ine "™ =In 1000 = (—00I)Ine = In 1000 = —000t = In 1000 = t = — 100 In 1000
bl e = = Ine = 10" =ktlne=-In 10 = k=—Inl0 = t=-52

) P =1 = (@) =21 = P=7" = t=-1
]5.!"'..;=I:=r|ll"'l.|-=.11:=-1.."'i=11rl.:l:=-t=lll:h:llz

FUN- TN f 4dadl L LN ] - ]
16 &% e = = & =¢ = Ine =lne' = 1t=x"+2x+1

17. j’=E_t = ¥ =g %[—51} = y = —5e

I y=e™"? = y =B L (&) = ¢ =120
By=e" = y="" 2 {i-Ta) = ¥y =-T&" ™
Wy =T oy = VT (4R ) =y = (e + 2] el

. y=x"—¢&" = :r"=I.E'+:I:'E'|'—I!==I'L"-1

22 y={l+2je™ = y =2 4l +11]:':"%1'—lﬂ = y'= ™ — NI+ Ix)e = —due~



. y=(—2x+2)e" = ¥ = — e+ [x? — Ix + 2)e" = x%e"

24 y= (0 —Bx+2)e™ =y = (18— fle™ + (0 —fix+2) e L(3x) = ¥ = (1Bx — 6)e’™ + 3 (? — fx + 2}

=2?12=:I:.
25 ].'=|:’I':.ir|.ﬂ + cas ) = }":E’t:in.ﬂ + oos ) + € (cos @ — sin @) = 2 cos

% y=h{¥ej=h3+hd+lme*=ni+hi-¥§ = ;:é—]

7. }':cml{:_’:jl = & —n'-(z-"} g{:-"} = {—:i. {:-"}} {r"} 4 (—tF) = 20e~F u‘n(r’:]

2B oy=0e P o ¥ = = (3) (e cos 58) + [ cos 58) e £ (—28) — S(sin 50) (e ™)
= e~ (3 cox 5§ — M com 5 — S8 sim S

2 yv=Iln(3e"j=hi+nt+he'=hI+nt—t = %:{-—I:u

CDE L
unn

M y=lm(Zetsint] =n2+me*+Insmt=In2 —t+Insint = 1=—l+{ 7 —{:illl:—l+

_ EEi—mat
T

Aby=lais=he' —In(l+ef)=8-ln(l+*) = L=1- () L£(1+) =1 - i = L

31,-=].T_%.=hﬁ—1n|{|+v"§:|=g={;l,;} {,,-"_} {—l\—l,.-} {l+1,.-"'_

['*"'""-]""'i‘;_ 1 - 1
|+|.-:l {:n.-r]l n-|:|_,|.-EJ'| - r{,_...-i';_ WI+F )

33 y = elmithll o gmightt o gt o B o el 4 e 2 foos ) = (1 — b sin 1) ™"

= () (a7) -

Moy=e" P +1) = F =™t (int?+ 1)+ 2™ =™ [[In? + 1} (oos 1) + 2

I
3. [sinc'dt = ¢ = [sinc®) - &ilnx) = =2

H.}':j:_::Illdi:-y':l!]n:""l‘-%tr"'l‘—{lnl:“'r -2 (eF) = emize) - (a7) () - 4

= dxe®* — 4, /zeh {?‘7} = dxe™ — BetvE

3T. Iny=¢"simx = {é}} = [ye"}isin x) + &’ cosx =% ]."I:_IJ_-—ET:il:; =g cE R

= ]."'{ —e = '”'":l =of coxE = y":%

3 Inzy=e""¥ = lnx+hy=e"*" = '—+{1}_1r'=|{l+_'||":||:"“"' = :|."'|:

=.--_|,-'{' ""]=u r—1 ==_-,Fl'_'|'|ll:’:l.||

— .:’-"l'} =ty =1

i
¥

0. et =snix+dy) = =1+ omix+dy) = 14y = A =y = A

_ 2™ crmin
=y= Tomiz+ oy

[4v/)



. tny=e"+Inx = (s’yly =" +1 = f:m'—'lll"

4l [(e™+Se =5 -5 +C 2. [(2e -3 ) dx=2e" + fe B 4+ C

nl i a3 a .
B[ ed=[]R =t - =3-2=1 M erdn=[-e == o1 +2=1
45, I&"‘":I1=E=':“":'+E' 45, _rl:':l'"'d:=e'h"'+c

. j::ct.-: dx = [h..z] :: =7 [-e':'“"'z — E||n|.:] — 1{=-.'| — i :} =N3I-=72

8. ju"“f-"' du = [de| MM = gm0 _ ) =4 (1) =42 - 1) =4

29 Letu=r'" = do=1r""dr = 2du=r""dr
edr= e =1 fem= s o=2" tC=2F 4T

50. Letu=—r"? = da=—Jr'%dr = —2du=r""dr
j%w: Jed =2 [erdu= -2 +C= -2+ C

Sl Letmm = o dum -3k = —du= Hdi
f&-fa—-jed.—-a_c—_r-"u:

5 L= o odumddi o ".b—l’ﬂ;
Jocrd=tfcd=ie +0

H.L:t'u—l_ —.\-h—-s-h—.r -h—{rdl:
| el B R e
M ldws = = de = 2 Vdn = 1::h—:."|i.|.'
Tl PRl Tt | Ll T T o T e oy P,

55 Letw = nd = do = s A di A =0 = m=fd=7 = a=l
o _ N ] . .
Frinse=ywrsd = oot [ du= fan @57 + 07 = [mn (3] - i + i -
=ill-Msig-0i=c
B lde-mf S dur - §dfo ] 2aslicy el
- N i - )
LLiseadsm= [ et — [ oot 87— ]S o [t (3] 4o 5] - e — o)
=i+ li-il-gi=e
5. Letw = wc =t = dw = 7w w lan =1 di ﬂ-'.—' = ser Tt e o g
Je=rweirijmimd = L [fda=€ OO

B Llow=oxir+if = do = —ox iz + oot = s
_r:-""':-:cr—u:ncr-iua—-I.d'ﬁ——d'-u:“——r":""—c

5. ldu=c" = demadh = Eh—k"ﬂr.'r—hf _."I_i.'l'_hl: = omm s
T aer cmer e = 2 [ conmd = [2 wime] 7 = 2 aim [2) — sim {5)] = 2{1- 2} =1

g lgm=c” = durthduasl S orbas e = ued™ =
= :
L e v () dn = [ oo e = i ] = i) — il = — i 08147

8l Ldm= 1 £ = du=ede
[ s [fduemuyscmnil+e)sc

=T
ltn=e™ 41l = du= = "da = —du=c "“du;
Je==&=-[tda=—lnpl+ 0= —lis™ + 11+



49 L'I-idﬂ — LI[%}&dﬂ = h[[j}“ E:I I:I:I!-] = — hEgj = 3:|.|__J|.J_. = ﬁ

50. f 5 dﬂ-f (£)° a6 = [T ’h ..(';j=n..[l';]“_25'="_'%q“=‘i_"

5]-L.t:u=f==-du=2xd1==—ilrm=1du:1=l=&u=l.1=ﬁ=~u=2;
fl"ﬂ"‘”d-t=f[%]Tdu=%[|::§Jf=l[:-u'.—:}ff—211=1.%

52 Letn = x'? :—du—lr'*ds. = Jdu=d'x=1 = pu=Lx=4 =>u=2
l..l

f. %::Lt:fl f:-x-’-'*dx::_ﬁ 2 du = [=,_—'i-]]=|[1_—li}:1=—:*:=§_,
53. Letu=ocost = du= —sintdt = —do=sintdit=0 = u=1Lt=35 = u=10
[orsined= - [ Tan= - L= ()7 -7 =&
S5el_ l..l‘.'llJ:lﬂ.lII:&lhl:hl‘:L._lllﬂ.;l=u="H—D,I:i:&l.l:l',

L"H]"'mﬂm=j;'r§rau=[f{]} = ) [ - @] = s

]

55 leiu=5" = Inu=2xlnx = —ﬂ——21:|1+|;?_r.:|l[ -} = "=I|.qln.|.+l.:| = érlhl::l.zl'l:l-i-]:lll}d
=2 = a=Y=Ifx=4d4 = u=4" = 65536

& 5354
I x='u+mm1=5f: du = L) 77 = 165,536 — 16) = £520 — 32 760

Sﬁ.utu—ln:t::-du—idrx— |l = u=kx=2 = u=In2

[ Ea= [T ra= (&)= (&) @2 -2 =5
s [mfax=2— e s [ala= e
so. [(vI+1)xtax= x':‘:":']:=3[‘-"' ) 60. [xmildn = 5] = S = =

61 J 25t ax= f () (1) dx [u=tnx = du= o]

— JiE) (=g Joa= () (2] +0= B+

ﬁi-ﬁ+'=,‘-‘ﬂ1=f{i:-§]'{ﬂdll["=1ﬂl==-du:édr.x:l==-u=tr,x=4=:-u=1n4]
— JrE) (9 d = [ () wdu = () [307]1 = () [HhndF] = S5 = ¥ ~lad

63, [nber gy [Y(m2)(ms)an - [TRtdn - [Lanx?]! - L4 a1 = Liw 4
= 1(21In2)* = 3{n 2)*

il Jﬁ'l'!hltl-;b. U i = J’"ul. M ks {:_} ix = lﬂ“ 1}217 =(mef—(mlIf=1

| e 1



. J-Ii Ihlﬁ-‘!b.:ll dx = J’:'Ih M0 b uj {:_} dx = I_““ 1}2“ — ".ﬂE]i _““ IF =1

FIT

5. [ o [ 2] () dn = () [ () [ 2]

= () [ ] = fm2

1

66. J‘I'Tﬁ_"’% dx = hJI:I .lrl ||:|[h“m]| l::llh}d“' = I[hll]-::l [%]

= (L) [M] 2 1n 10

T (=) ['" o %]

61 J" m;,,u-u % -, mj" Inix | ]Hr 1 L:L'd {._u-.] [mu-m’] [.. ||'.1 [II:ILI]I [njr]
=In 10

iR ‘LL—L"Z 1’1'[" dx = ‘r Imix — 1h|{—:| de = [ ] ["—I"“_“r] = (= = ::I ['h.!“': - H] =n?

0. [ 2= (2L (L) dx=mn10) [ (&) (L) de [u=Inx = du=1Lds]
— 10y [ {22)(4) dx = 0 10) [ £ du = (In 10)1n Ju| + € = (10 10)1n [In x| + C

— = == fna)™ g — 3 ™ — _ (mEf
T, f aflog 2F _J-"lt':'J —ﬂﬂﬂ}jf x dx = (ln 8 —i +iC = — +C
Iz
T [l = ) = nx — 1 =In0nx), x>
T2 fulln'j‘=||“|'||'LI=|ﬂE‘—lnl=1lne=x
Ik .
TJ'J: ILdI::[]nlll];l:I“l:Il_I“I'=|:In|_|n|x|]'—|ﬂ]=—'||1_:_|_:_}ﬂ

M. ﬁf.t:"'—= [enfi] =B — &l —log. x.x =0



13, & —i.Lri'I[ } = M a = E

ld. o =[a.I1'I'I:-g} == §.i.rln=§,m§.u = ;.sﬂ:n:é.cﬁ: = i,andm:u:i

15, o= '( 'ﬁ ==-slrlu=;’ag.ene=u=—?'E,unu=—lcscn=¥,andm:u=—{r

16, o= '( -\'F}==-5inu=?3|—l,ms.n=—?zﬁ.mnu=—%,cs.cn=-\";—q.andmlu=—%
17. sin [el:.s." i_.j} =sin(3) = ;'.- 18, see (o' L) =se (3] =2

5. b st (- }) = (~3) = — 20, oot (sin (- o)) = (~5) =~

21, e e 2) + con tan~ (~v/3) ) = ese s~ (4)) + eos () =ese (3) +eos (- 3) = & + 1= L
2. tan (sec! 1) sin ese! (~2)) = tan (cos= 1) - sin s~ (= 3)) = tan(0) +sin () =0+ (~§) = 4
B sin(sin ! [— L 4eos (- 4)) =sn{- 2+ F) =sin(3) =1

2 oo (sin (= §) — st 2) = oot (= § —ene™! (§)) = o0t (—§ - 3) =enr(-3) =0

2. se(tan! 1 ese 1) =see (5 pan p) =ses (54 5) =see () = -2

2. sec (et /3 +ese (—1)) = see (5 +sin! () = sec(§ - 5 F) =sec(-3) =2

7. s (sme (=3)) =see (&) = e (L) =

el

8. cot oot [— 3)) =t -1y =F

29 o =tan~" % indicates the diagram = sec (an! &) =seco = X124

PR

3 o = tan~' 2x indicates the diagram = sectan~' 2x) = sec = ol 4 1
3. o = sec™! 3y indicates the diagram o a1 = tan(sec”! 3y) = a0 o = /9% —
32 o=sec™! ¥ indicates the diagram ; = um(sec ) =tna=LE

33, o = sin~! x indicates the diagram ! ¥ o= cosfsinT'x) = coser =1 — X2



35,

3.

41.

43,

45,

47

d9.

£

53

35,

o = cos ' % indicates the diagram "ﬂlh:[ = fan {oos ' %) = tan o = .\,.-II—M

= sin |:1=u:" Wit — 2x

o = tan~" /%% — 2 indicates the diagram

. T
= sin o = -':%lh

- i ]
o = tan " — indicates the diagram y
v — s % indicates the diagram l
o = gin~! 1 indicates the diagram

5

sec™! § indicates the diagram .
e T

H -1 a — ai —
= i |:1a1:| . I} = il ¥ =

-1

¥ — Cos |:1.Ln

¥ = cos(sin~!

Vel e

3
%} — T e —

= sin(sec™" }) = sinn =

—_

T

:l-ﬁ--h-'
3

Vvl — 16
]

o = spe! l'? indicates the diagram ‘ = sin [:m" 1*1—“) = sin o = ﬁ

lim_ sin~'z=% 42 lim  ecos'x=1x
X = ] Ko =]
lim tantx=2 4. lim mn'x=-
X e D0 - f A
lim sec~'x=2 46.  lim_ sec~'x =
X 5 3 K o %
lim_csc™'x = lim_ sin~" |:'—]| =1 48 lim_ cse'x =
x M, a2, B K = o %
. d ; _
y=cos ' (x') 2 F=- E—= 2 50y =cos ' [2) = sec
ll.l—ll.'l' W —
i~ Fey
v—gin ! 0 B W1 W By —gin~ (Il —t) =
o [ | I|j N W—
Vi-(3)
= 1y = 1 = 2 = 1
y=sec B+l = FegoETr T T R TR S BT

1
sl v 558 — |

= g1 5 = %=

-

-] -
[5a| 05w — 1 -

. il

=i

=esc” ! [(x* 4+ 1) = E—

# 1] i =1 -1

:.l.:—l.I'L-'IJL'l-h:

im,, cos! () =5

lim _sin™" (1] =0

-1 & 1

Y= E= W

& _ -1 -l
T FI—-F Ta_rf



— cse- (2 de _ _ 5] SSpS e ——
6. y = ese {2} = & |!._||r'|;_:|=_] il 'p..:-l__{ ) Wl -4

51. y=sec”' () =cos™1 = ===
. ' ) _2 _
H_y:sm'l{% =.|:5.|:--||i'—} = E=—+=+=+
I::I 3 di |q-| |..I|:a_'_.:|._| FII-I_,-! ' -0

k. =li'.'l:ll-| \'ﬁ=m-11lli = _it = ;i-fjl:-\.f = '.l-ulir_lll £

=

['!:|||—I.:-~=
L+ 1] T R-lse-1p 0 Ayl

-1 —1

&

y=cot ' Ji—l=eot i — 1)7* = %=_

6l. y=In{tan'x) = E = I:-;Tg:l = Tum -:.Illl—x"

2 = -1 Il—"‘: I::I = -
62 b tan™ (Inx) = da I 4l af 2l +ilma))|
63 y=cse ' &) = E=— = =3
) di i o1 W
6 y=cosl o) = Ho o =
1o e

s

SV e S E N T e T

N rgmpn 1-& C 1-&

65. y=sy/T— +eosts=s(1 =) P poomts = £ = (16" P 45 (4) (1 - )20 - A=

) - I — o & -1z
b vy 5 1 seelae (st 1) socls o I1_5;—|:‘E:|[s-' 1) (35} '——U,;'TI :-'-.-'h

W =1
& ] =1
- (R |

6. y=tan' Vi — T+esc'x=tan"' (s — 1) oac'n = H=

L+'..:_||--]: x|y —
— | = .
= AT ey s Qx>
= eoi-! (1) — tan-tx = = — fan-! fx-11 — tag-! Lo = o o
68 y=cor!({)—mntx=F -t (x!)—@ntx = L =0 oy T el T Tew =0

. g ¥ = — 2,002 in- iR
ﬁ'}_y:xﬁll:_|1+\,ﬂ]—ﬂ'=15mI“-‘I‘“_xg:ll =>£—=ﬁ|l!| LI+I(+)+{%}“_12* (=In)
W L —at -
=sin g+ -t — e —in 'y
-5 =

(¥}

. y=In{x*+4)—xtan (3] = =2 —an '[.’_—t}—x[——]=-“+.;—13" '(5) -

1+ (5 v
- wa'(3)



N [ dx=sint (3) +C

1 _1 3 _ L [ _ —
Tz_fmdx_tfd——l_mrdn tfm,u-hereu 2x and du = 2 dx

=dsin'u+C=Ltsin 2+ C

m [t = [ o= gt gy e

e s e () s o (3)

5. [ —— —fm:f‘—_,mlereu=ﬁx and du = 3 dx
<

— A -1 4
- '-u"- aa -."1 c

e = [ whereu = /Sxand du = /S dx

= dsee {0 bt |22 40

1
T[] A = [asin 3]) = (sin~! s 0) =4 (z-0) =%

1

=

5T L
L A b )
a W — 4!

= [_L gin-1 = ;"':i{ﬁm'| -I'_.—E —S.i.l'l'l'u} = %{41_{'}=:

,whereu =25 anddo = 2 ds:s =0 = u=Er,5=3J4L3=&u=!"-

<

9. J:ﬁ: :}EJ:\E“—:—:,WMU= Vimddo= /Tdri=0 = u=0,1=2 = u=2.2
.-

=&t Pn 22 —an'0) = fme ' L - 0) =3 (5-0) = &

B
‘—1

31- whereu = Handdu = v3dit=-2 = u=-291=2 = u=2/3

- [ﬂa o s]*‘i,f s o VAt (V)] = s 5 () = 55

"’r-1
|}
i
|
=

8l. f.,_v’??TFf 1_ﬁ~“'hmu=19mddu=1®':r=—l =u=-2y=— 3

-7

= et ] -

= sec! |— 2 —sec! |- =5-F=—-§&

189 f_?zl—v%{?r—f - —di where u = 3y and du = 3 dy: y=—% = u= "-'_,3.-'=—-'|I'r—J = u=—4/2

wyr =17

o 2 [ 25 -



8. [t = [ e wherew =2 1anddu = 24r

=1iﬁln II]+C= %ﬂﬂ I'.E[T— Iy+C

M [ =6 [ = whereu=r+ landdu=de

8. [ty

=fsin! §+C=6sin! (3) +C

=dx

e e ()

8. f]__lf:__rr.:iﬁ_. where u = 3x + 1 and du = 3 dx

man ‘uw+C= E“ w4+ 11+ C

l\.dll-
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