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J=x
d — d
1T x*
:_'ij;"'l
N

C. Sinx + gir\y = _L
2

J
= (s = d /|
Jo (St siny) 7 ()

C0§7C+- Co“jjdi= @,
rd

ch:f _ _qgsx -0
da cos Y
= cosx = 0O
x= Z +kr
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Whern k= 2ln whee ne z,

$ 7T =] = y = -1 = = -7C =
1A<._L+kf0) l 7Sm‘-J _2_.\ ‘j é) [

When k=2n—| where hnEeZ,

2

| < Tl T zm), (f_«zm,mv) hoe A2
yR L b} b

A
d y= 4 (Lol
dy= £ (37 )
V
2T - 2



| or

28/72€
4.
y=
x+ |
dy -2
—_— -] +1
dac (et
dnY -+
o = ) - (x)
= (=1)"n!
(+1)

S y= u@v(x)
A y'= n)vix) + )V )
Y = WO v + WOV + WV )+ V)
= W) vE) + 2100 VIx) + &) V()
Y= W GYvo)+ v v )+ UV 1 wCV)

+ nl V') + G V'R
= WOV +3 W) V) + 2 WEIV(X) T WOV



' ) ) 0)
b) ‘1m= RAETO A nwW'v+t uv

@ u”v + (1) "’+< ) v

)
- vt 2 WV uv®

0) 4 )
(') tz) ) ( (
(3) , (") (0) ?

) )
vt 3u? v+ 3 u v‘ —rmv

y=xP(I+ x )V
YO = ™ (1) + ('m’ 7('('”")(111)"“)

(M) SOy

r-(P+2-)

&
= (ra)! Tzt + (pr9) (preD), (1)

PRPt4-2)

+ (V‘f@)(?'fi 0(?4—%‘2}% ‘L(@ D O_’—x) _I_

Zl
)
i i sl daz Ok (l)r?é)w 7[@’.)

= (F’r’&)'x, (1tx) +(r+a)| 7(m¢)

-(3-2) ) | |

+ M 0{,(‘1—!)<|+x) T (|+7C)'f>
2 .

= (r)! (¢ (%) +()1 (mc) —r()ﬁ (|+7()
4. +x 1+ )
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5A-3 Calculate the derivative with respect to z of the following

;— 1
a) sin~! <I > b) tanh z
r+1

c)In(z++vVz2+1) d)ysuchthatcosy=2,0<z<1land0<y<7/2
e) sin"!(z/a) Y sin"!(a/z)
# tan~H(z/V1—22) M) sin~! V1 -z

‘(:) L et y= st (alL)

.:7 S.,y\g_J =

4
<

|

?2: a
~
nie
~—

L

J]
RN
9




q) Ll y= tan (_,)

"—ar\*j: —_—

0
e

d
__-hzn v = zj?

ar ==t

[




;\) Letr y=
=7 S Y
:7 (4 r -

I

\l




1H-1 The half-life A of a radioactive substance decaying according to the law

y = yoe ™ is defined to be the time it takes the amount to decrease to 1/2 of the

initial amount .

a) Express the half-life A in terms of k. (Do this from scratch — don’t just plug
into formulas given here or elsewhere.)

b) Show using your expression for A that if at time ¢, the amount is y;, then at

time ¢ + A it will be /2, no matter what t; is.
18| 71[2S
-kt
0\) t:] = ‘jo ([
-k
_' 'ﬂo = b.’o é
* |

b) Y =4€



1H-2 If a solution containing a heavy concentration of hydrogen ions (i.e., a strong
acid) is diluted with an equal volume of water, by approximately how much is its
pH changed? (Express (pH)giluted in terms of (pH)original-)

pH=-log[H]

(PH)or‘:ﬁ)nal = —103 x

I
(PH)dheed = = 14
— —(logt ~1032)
— —,037@""0.‘] Z
(VH)orTﬁ-mal + 103 Lz



1H-3 Solve the following for y:
A In(y+1)+In(y—-1)=2z+Inz b) log(y+ 1) = 2% + log(y — 1)

¢c) 2lny=In(y+1)+=

A |,(c4+|)+ln(«4——v)= 2+ In X
In (4t (4-0 = 2t InX




1H-5 Solve for x (hint: put u = e”, solve first for u):

v + et | '
a) — = Woy=e+e

) y=ct+e”
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1I-1 Calculate the derivatives

a) ze’

A rhnz -z

_ /" )

g) (™)’
j) (e - e

")/

b) (2z —1)e*

A In(z?)
h) z*
k) In(1/x)

¥ (1-¢%)/(1+¢)
d ,,-¢

C

) =€)

1

=-1x &

d) d
)‘c]i

= |nx+ A— —

—
—

|n2C

(;Llhz~ z)

l
Z

€) d (@)
a1

I\

]
2 p.&

2
Z

N

o
S
=,
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1I-4 Using lim (14 —)" = e, calculate

n—oo n

l..
¢ lim (1+ —)n

n—o0 n

Q) [im (l —r—%)ﬁ

|
R (Hm)”‘
. b ()
- Im g

I\

2 Y . 1 5,
b) lim (14 —)”" ¢) lim (1+—)""
n—00 n :

, n—00 2n
lim ( I ‘f%)zn
N30 3
, n
- (b))

3
= €
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5A-5 a) Sketch the graph of y = sinhz, by finding its critical points, points of
inflection, symmetries, and limits as z — oo and —oo.

b) Give a suitable definition for sinh ™' z, and sketch its graph, indicating
the domain of definition. (The inverse hyperbolic sine.)

c¢) Find %smh
= sinhx
&) v
_i|5_= Cosl\x, =0
ax
; cosh# 0,
" ginh . hag no critial
) Po?rd's\
z y &
4% _ o= =€
e 2
4 3 5 when 250
dx?
=0, sne=0 . 1
N and %40 when xXQ.

As X9, Sihh 309,
09, sinhx— —o°,
)
anhé0) = € Uc) e -¢
e
_ 6::_6_1
—2
=— ¢inh2C
cinhx is cn odd Fundion.
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b) Y= Qr\;\—'?C
Sinhy = x~

2l g l= 2

Y = sinh™x

67"4 | = 28’

Al + A=
(6‘1— x) = L4 |
g- o+t 01
y= In(xH[FFT), LER

Y = ¢l
Sihhy = %
_G‘J(rir\k \g) = —f[‘i A

7COSA‘1"“ |

dr  coshy

1
§ ;\\_
T

I
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