MATH 119 - CALCULUS it ANALITIC 6EDMETRY

ReciTaTioN 6

_Exprer\'ﬁa\ Funclion: {i R o (0,00) , (x) =a* for a>O.

Yy Y
9=ax, a»1
9-_01 , 0a<i.
1 ¥ 1 S X

fta-e” is 4he noumal exponerthial

d = o Iha
dx

Sl

e

X

= e

__L__DBQR'\MC Function: fer ad0> af£1 = log X  is dre inverse of o

N

y=logax & x=a

:{~ y=l095%
ay4
i

N
A

\ y=log X, ©<al4
— X

N

{6y =thx s the natural logaﬁmz\m.
- A 1
%( logX = , _s};lnx = —“;

x.lna

4. “Prove the  Hollowirg inequaliies
(@) In(4+x) {x for all x>0
() Cosx> A - 5; for all x>0.

Solution:

(a) Define &)= IP({+x)-x forR x>0 . fis a continucus funchon.

) = 1 e A-dex o o X k=0
= ‘1_?_; 1+% 14X =-1 (not in the domaiin)
X ? { is Q‘*RiC‘k\S dECRQO&VS and  f(0)=10n1-0=0, we have
' ":‘—_— -}isnegzrﬁv'e-fORq\L xNO.
FNN Y : :
flx) (O for XYO0 Jhat PROVES Hne irecuality

(b) Exerdise.

hH+x)-x L0 = In(44+) {x R all xYo.

.



2. Find e indervals on which f is i(\CReaSiv‘\S and decaeos'mg where  {(x) = x.6

Soluhon
{160 = e s x. (€)= e_xH—X) {60=0 =5 4-x=0 = x= 1.

1 o -
= +{ s ncreasing on (-.1)

4 is decac.asins on (1, 0)

+
{ J/ \

3. Find B at x=0 if +he Afferentiable function N =Y 0 is given implicitly by
dx

3Xé\‘ + \f.cxz 4ex_ 3
Selution:

2y(o) ° °
To ird y(©) 3.0. € + yD.e = 4.e-3 o \,(o);z\_’b;‘i S ylo) =1

2
" Pifferentiate 3.xe\‘+\/e*= 4€°-3 mplicly  assuming =y 0.

& 2
Bl Brs s 24 + v .+ 1.ex; a€ let x=0 and (=1 .

b o Q © | 2
3.e 4 3,0.9_2 240+ vy e + 1.e=4e = YO)+1+3e = 4

2
y'(© = 3_ 3e

4.. Show Arat )= x5+ arctanx + &4 119 has an inverse dedined on the Range- of
f ad fird (Y (420).

Soluhon:

X
060 = 5x4+ 1_4, e for all x€R  €'(O>0 so + is S—\'R\(_-H\\ﬂ increasing . Hence;
14

£ is oredo _ore Aunction. So { is inverdible .

('{-\)'(410) = ‘-'--i«---——-_——- = 1 = .._l.___. =

A
' (£'(4200) {'(0 5.0+ 4e 2
110"

f110)= x & fx)= 120

X=0 = Otarctan0 4 €+ 19 =120

~2_



D, find §' i

2 X
a X &
OMy= X +a + 2 forR come (onstant a>o-
R

by y= IN(Inx)+ e
Inx
(e} y= X%
Solution;
2 (a*1) 2 s

) X a e
(a) y= a.x + a .lma. (24 2.2 a.lna

[b)\{':._j__-i_.pe-e
Inx X
(x)
(¢) logarithmic Pifferenticdion To take 4he derivative of < = [((x)]a take +he natural
legarihm of bot gides.
g(x\
\n3= in [‘ﬂx\] = lm{; g(xylnf{(x\]

_:I’.‘ = 9‘()(). in L60] + g(x) A

£
In% [133% a
N=X%X in\(= In [x J - Inx. lnx = (Inx)
A2 2 lex. A = \I' - x\nx. 2lnx. 4
v X x

Irverse Tﬂigonom:fa\ ¢ Functiens .

ARcgine: Sinx ; [-Jg ) 1{] — [1.1] (ore_to-ore)

¥ N
~ Y =8inx N 3=aRcsinx
L B T
Tl
B / !
2 ' -1 !
- X >
' I 3 1 %
} a 2 4
-x
2
\= QRCEINK = Siny= X = cosy . \"___ 1 ‘l‘= 4 - 1
Cosy  J1-x2
2
% 1 CO&Y: J1~X
I
Jioxd



x
S W,’l_ y=oRctanx 14 %*
5 X
=T/
M [-11] = o 7] 4 arccosx= _ _1
dx fr—
Ji-x2
6.Find Iy
ax
2
- (arcsinx)
(o) y= e

(b) = 2x . arctan(:+1)
() ¥ = arctan (are cosVX )
Selution:

d _LC\Rcsimd1
(@) Ji_ = e 4 [- 2. arcsinx . _14 ‘)
J1-x?

(b) 31; 2arcton D 4+ 2. 4 ax
x A+ (e

(@ dv, 1 ,[~1 1,1

o 1+ (oRccesd® )?



F. erifq 4ot -re point Po H:4) is on the cueve C ddmed impliciily by the equation

ARCSIN () = Xy + Bx — 1 BB e find it

ine 6 C at Po (1._3)‘
Solution’,

Check  Po (hg') i$ on the (ueve

ORcsin 4 = 4 . 5_ I - v (=4
Resin 4 L+ j%_+]£ > 1 :Dé' > Y 1

Dfferenfiate Qrcsin (x\,) = xn\/*. X - 1%_ + J% assuming N =N (x)

1

.(\“.xy'); 2x~,+x3\"+5 et x
JA= ey E

won
1] S

1 (42.+\,‘(4\)= 2.4+ y'(+5 5 2 (.}w'(n)z 64404y

—_— .(ﬂ =M
Ji-1 b !

The torgent line ec'ucdim s - % = m (x-1)

8. Show Ahat he equartion 4 arctan(x) = 3_ 24— x? has exactly one solution on x € (0.1
Selution:

Defire  {60- 4 orctanx +x°+2x -3  on (01 £ is  corfinuous.

fo) = 4 arctan 04 040-3 = -3 {0 3 4 is nfinuous on [01] and O is between {(0) & f(1)

() = 4 arctant +1+4 2-3= 4.%)!3 '53 the InteR-medicte Valua. Theorem 5

there exists ¢ e [0/1] such that {(0)=0

Assume 4hat  Hhere exists ¢ € (0)) such that =0 ard c15C
f is onfinuous on [crc1]  ard differentiable on (¢, c1) bg dre Mean- Value Treoceen
—here exists ke (cya1)  such 4hat

ftry « 0 -fv _o
Ci-c

') - 4

1+x?

2
+3xX 42 Y0 Hor all x€ (051) so 4here ic no Root .

The cim is wRor\cJA j

Thus; 40Rctcmx;3_2x -~ o exac,1\5 one Raad Rook on (0,1)



. e shaded area Alt) in dre -ﬁsuﬂe given. by 4re formula

A = %(X+ﬂ(1+l)—><- %

denctes an increasing function of e t. o< Hhe poirt Pxy) moves abead along
the wweve € Find the rate of tharge of A if x ard y (wedinatzs of the point Ply)
arRe both incReasing at a rate of 1 v /min when A- = e’ and = 2cm .

b

N

Plxry) C

A 23 (xy+x+\/+1)_x_% = %(x~|4x+\”~x

oo

dt dt dt dt s

(d"-‘H— ‘H-X+E\l+§\_‘13_ dx
dt

It

%(J.2+i,%+1+1)-1

sl e



