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i gia gal) Aindl) - MCOQ
1) Estimate an arc length of a given function (7-12) page 68
68 daduall (7-12) 4ima Al gl Jgha
In exercises 7-12, estimate the length of the curve y = f(x) on
the given interval using (a) n = 4 and (b) n = 8 line segments.
(c) If you can program a calculator or computer, use larger n’s
and conjecture the actual length of the curwve.

7. fix) =cosx, 0 <x=<m/2
B. flx) =sinx, 0 <x < x/2
9. fixi=+vx+10<x=<3

10, fix)=1/x1 <x <2

11. flix)=2"+1,—-2=<x <2
12, flx)=x*+2,—-1<x<1

1) Estimate the length of the curve riaiall J g A 85 A8, phay a9l (1
f(x) =2+ sinx on [0, g] by using [0, g] sl Je f(x) =2+ sinx
A) 1.9

B) 3.8

C) 095

D) 2.2

1) Estimate the length of the curve iaiall Jgha Ay i3 48y yhay 22 ) (1
y = f(x) = x> + 2x on [0,2] by [0,2] 858 te y = f(x) =x% +2x
using n = 4 n =4 Liiu
A) 83

B) 4.4

C) 2.7

D) 7.2




2) Find a limit algebraically or graphically, if it exists. (7-8) page 75
75 dadua, (7-8) 8ag2ga uilS 1) ¢ Lk o Ly dilgd Aoy

In exercises ¥ and 8, identify each limit or state that it does not
exist.

/ —3_'2\: N

7. (a) tim f(x) ®) Lm i) (© Lm fx)
(d) lim Fix) (e) lim_fix) () Lm f(x)
(g) lim fix) (h) lim fix)
8. (a) lim f(x) (b) lim £ (©) lim f(x)
(d) lim fix) (&) lim, fix) (©) lim f(x)
(® Nm fe) (h) Hm fix)
2) Use the shown graph Lyl 4 A 29l pu ) addiuad (2
represented f(x) to answer the 3 sl e f(x)
following question lirzqr f(x)
X—
A) -2
) Ve /™
B)1 {
) A
C)o 43 2 -‘1_1_/1 33 4
=
D) 0 3




3) Find limits of polynomial, rational, and trigonometric functions using
theorems. (21-28) page 85
85 dadia (21-28) ki aladindy Al 5 Agail) g 3 gaad) 3 S ) gal) dlgs o)

| 2x ifx < 2
21. lim f(x), where f(x) = {ll ifx> 2
7
- +1 ifx=<—1

- im feo), wherefix) = 4 2, 41 x> —1

2 +1 iUfx<—1
23. ]imjf@rj,wheref{x} = 4 3 if -1 <x=<1
T 2¢+1 Hfx>1

2 +1 ifx < —1

24. lim f(x), where f(x) =4 3 if—1=<=x<1
==t Pr+1 ifxr>1
2 j V2 i_
25, 1jm 2T —4 26. 1im L FR"—1
h—=0 M h—0 i
2. lim S0 — ) 28. lim 20X
=2 ¥z — 4 x—0 By
. C(3x2+2 x< -1
3) xlirplf(x) 'f(x)_{Zx—7,x2—1
A) 5
B) -9
c) -1

D) DNE 35250 18

2_
3) lim (3+h)~“-9
h—-0

A) -9
B) 9
C) 6




4) Use the squeeze theorem to find limits (29-32) page 85
il Aoy B udadld) 4y i andi

29. Use numerical and graphical evidence to conjecture the

value of lwina.:rE sin(1/x). Use the Squeeze Theorem to

prove that you are correct: identify the functions f and h,

show graphically that f(x) < x*sin(1/x) < hix) and justify

i f&) = i 2.
30. Why can’t you use the Squeeze Theorem as in exercise 29 to

prove thﬂt]inaxj sec (1/x) = 0? Explorethis limit graphically.
31. Use the Squeeze Theorem to prove that IiIIU'I_[\rH';CDHE{l [x)] =

(. Identify the functions f and h, show graphically that
flx) £ /xcos®(1/x) < hix) for all x>0, and justify
lil'l:lll flx)=0and lir:]1+ ki{x) = 0.

32. Suppose that f (x) is bounded: that is, there exists a constant
M such that |f(x)| £ M for all x. Use the Squeeze Theorem
to prove that Iinaxzf (x) = 0.

1
4) Find lim 4 + x3sin (—)
X—

X
A) 4
B) -4
C) 0

D) DNE 33525 s

4 If |f(x)—5|/< x* Find Lim f (x)

A) 5
B) -5
C) o

D) DNE 335334 s




5) Use the continuity properties to study the continuity of a function or a

composition of functions at a given point (21-28) page 95
95 daia(21-28) Adma ddaki dic J) gall (ra de gana gl Al Jlai) Ayl Juaiy) (ailad asdiu

In exercises 21-28, determine the intervals on which f is

continuous.

21. f(x) = Vx+3 22. fx) =V =4

23. f) =4x+2 2. flx)=(x—1)*?

25. f(x) =sin"'(x+2) 26. f(x) = In(sinx)

7. = L3 2. fi)= =

5) Determine the interval(s) where f(x) is A Laie g8 Al @l Al 2as (5

continuous, for dlaia f(x)
= s

A) (—%,-2]U(0,3)
B) (-2,3)

C) (—,-2)uU(0,3)
D)  [2,00) U (=5, )

5)Determine the interval(s) where f is continuous, forf(x) = sin™1(x + 2)

B) [-3,—1]

C) (=00, =3] U [-1, o)

D) (=90, =3) U (=1, )




6) Find horizontal, vertical, and slant asymptotes using limits. (23-32) page 106
106 4adua, (23-32) gl aladialy Alilall g dpal o) g 4:88Y) o a3 Lo gladh ol
In exercises 23-28, determine all horizontal and vertical asymp-

totes. For each side of each vertical asymptote, determine
whether f(x) — co or f(x) = —co.

2

o ; X - X x
23.(a) f) = == (b) fld) = 37—
2. (a) flx) = —— () fl) = —
Vid +x2 V4 —x?
Py 31’1 + 1 v 1—=x
5. f)= 55— 2. f)= 5 ——
27. flx)=4tan 'x -1 28. f(x)=In(1 — cosx)
. 3x%45
6) The horizontal asymptote of f(x) = —— st
A) y=3
B) y=-3
C) y=5
D) x = -3
6) Determine all vertical asymptotes Al ) ) Jaglad 23s (6
3x+6
T x2-4
A x=-2
B) x=2

C) x=-2,2

D) x=4,0




7) b) Find limits at infinity and limits that are infinite. (9-22) page
Al i g s g ) J g 3 i) Ay

In exercises 5-22, determine each limit (answer as appropriate,
with a number, co, —co or does not exist).

. 2432 . 2 —x+1
9. lim X~ < 10. lim ——M—
x=oo 3?44y —1 s frl —Jxr—1
2_
11. lim 12, fim—= -1
T—— 00 1|,."II-1- +_‘.|:'E T— 00 4_‘[’3 - 5.‘-(' - 1
2+1°
13. lim In ( ) 14. lim In(xsinx)
x—*00 xr—. x—+0%
15. lim &~ 16. lim et/ &+
17 lim cot™ x 18. lim sec™ X +1
= O 0 X + ]
19. lim Si]‘l[f“l“""::l 20. tim sin(tan™" ¥)
21. lim ¢ "™ 22. lim tan~' (Inx)

4) limxcotx

x—-0

A 0

B) 1

C) -1

D) o
7) lim —

A) 1

B) —00

O) —_1
2




8) Link and interpret the slope of a secant line and tangent line Example 3 3
page 136
ubaall Jadl) g éhm\hﬁ\dyMJhu

EXAMPLE 1.3 Graphical and Numerical Approximation
of Tangent Lines

Graphically and numerically approximate the slope of the tangent line to y = %
x

at x = 0.

Solution A graphofy= i I } is shown in Figure 3.10a. We sketch the tangent

line at the point (0, —1) in Figure 3.10b, where we have zoomed in to provide better
detail. To approximate the slope, we estimate the coordinates of one point on the
tangent line other than (0, —1). In Figure 3.10b, it appears that the tangent line
passes through the point (1, 1). An estimate of the slope is then

1—(-1
points near (0, —1) and compute the slopes of the secant lines. For example,
rounding the y-values to four decimal places, we have

= 2. To approximate the slope numerically, we choose several

Second Point — m,,, Second Point ",

(1 0) % =1 (—0.5, —3) % — 4.0

(0.1, —0.8182) _D'ES'IEIE__D D _ 1818 (—0.1, —1.2222) _l‘ﬁ?__é—” = 2222
(0.01, —0.9802) _D'?fnﬂf __D':_lz' =1.98 | (-0.01, —1.0202) 4?5%%:'5;” = 2.02

In both columns, as the second point gets closer to (0, —1), the slope of the
secant line gets closer to 2. A reasonable estimate of the slope of the tangent line at
the point (0, —1) is then 2. [ |

8) Estimate the slope of y = Lg at x = 2

A) -3 N
B) 3
c) -2
D) 1




9) Find the derivative of a function at a given point - Example 3 page 145

dima ddads ale AJall 8Tl M)

EXAMPLE 2.3 Finding the Derivative of a Simple Rational Function
Ifflx)= = (x#0), find f'(x)
Sﬂlutiﬂn We have
fix) = ‘]imﬂ:t H? /@
f1— i
1 1
— lim (::'+Fr ::_) 1
h—0 h :
’.1'— (x + h)
. x(x + h)
= lim Add fractions and cand
h—0 h
= lim —h Ca
 h=0 hx(x + h)
= lim —1 l
n—xt]::I.'J + Fr} x2
sothatf'(x) = —x=. m
2 2
x+h x
) Nm=—
2
A) -5
B) _2
X
O) —2x
D) 2
X




10) Understand the relationship between continuity and differentiability (13-
18) page 151

QLAY 5 Juaty) (i 4Bl agd
In exercises 13-16, use the graph of f to sketch a graph of f".
15. () v (b) v
13. (a) ‘y (b) y | F | /%
0 A —
\ A
| L
\ L [
7& X 1 |
> / | |
14. (a) f': (b) y 16 (b) y
' |
\ f T
II l"||
N/, 4

In exercises 17 and 18, use the given graph of f* to sketch a
plausible graph of a continuous function f.

17. (a) y (b) y
Il‘l" — ﬁ\\ ¥ ! ‘ O
\
18. (@ 3 () y
i | |
II| |'II _—/} Ill_ —
\ | P
A




10) Use the shown graph represented
f(x) to determine the graph of the

Ol Fiag @M\ agu}d\ LAY adddul (10
Aial d8idal calial) fu.uj\ Laal f(x) Ayl

11) Use the shown graph represented
f(x)) to determine the graph of the
function (f'(x))

F()AA | glaal) an ) aadind (11
(f' (%)) 9 ARl Cualial) a0 Sy

. . . !/
function derivative f'(x) f(x)
51Y
3 1)
2
1 X
-3 1 /4 1 3
2
-3
-4
5
5 5t¥ 3y
: , . 7
WAL NG o I | 21
: 301 4 13 i
! | X 2 3
32 1l 3 324 g\ 1] o3 3 2
2 p h Y
3 3 M 3 f 1 \ 13
4 -4 T 2
45 5 . 3
= e e e

sy
3 )
2,,
1t X
3 3
jy jj y jy j
! ! r !
! [ 7 fx : fx) )
| 1 — X — 1 — X | | 1 “ X u T X
-32¥/23 32 g k23 3214 123 1 s 2 A\ 1 23
2 =2
. -3 3 -3
4 4 -4 -4
5 5 5 5
Graph Limited School Edition raph Limited School Egftion ﬁaﬂhLm{edSchledmm Graph Limited School Edition




1
A)

B)
9

D)

11) Use differentiation rules and higher derivatives in solving real-life
problems (21-24) . Pagel61

In exercises 21-24, use the given position function to find the
velocity and acceleration functions.

21.
22,

23.

24,

11) the function represented the £ 3aal a28IL da) W) il §(E) Gl (11
position in feet of an object at time 4l
t seconds s(t) = —16t> + 64t + 5 s(t)= —16t* + 64t + 5

Find the instantaneous velocity at t = t = 1 4Balllde ) 22

Aal) Jilall Ja (8 Llal) cilitiiall g GESEY) 32 g8 aladil

s(t) = =162 + 40t + 10
s(f)=—492 +12¢—3
s5(t) = ﬂ,ﬁ+ 2t

() =m—¥

instantaneous velocity = 32 ft/sec
daaall) de puddl

instantaneous velocity = —32 ft/sec
daaall) de puddl

instantaneous velocity = 53 ft/sec
dudastll de )

instantaneous velocity = 37 ft/sec
dudastll de )




A)
B)

12) Use differentiation rules and higher derivatives in solving real-life
problems. (37-42) page 161

37. Find all values of x for which the tangent line to

38.

39.

40.

(@) flx) = v/x (b) flx) ==

Find the area of the trlangle bounded l:lj, x=0y=0and
the tangent line to y = - at x = 1. Repeat with the triangle
bounded by x =0,y = EI and the tangent line to y = - at

42,

12) Find all values of x for which the tangent line to y = x3 — 3x? — 8x at an
angle of 45° with the x-axis
098 Al Al e ulealld ¢ y = x3 — 3x2 — 8x [Aaial) Uilaa CuilS 13 x 4 aran 23

Aglal) calSaal Ja b L) clitiall g GESEY) 3o @ aladia)

y=x"—3x+1 is (a) at an angle of 45° with the r-axis;
(b) at an angle of 30° with the »axis, assuming that the
angles are measured counterclockwise.

Find all values of x for which the tangent lines to
y=x +2x+1 and y=x'+x'+3 are (a) parallel;
(b) perpendicular.

Find a second-degree polynomial (of the form ax® + bx + ¢)
such that (@ fO)=-2F/(01=2 and F0)=23.
(b) F(0)=0,F(0)=5andf"(0) = 1.

Find a general formula for the nth derivative f*'(x) for

x = 2. Show that you get the same area using the tﬂngent

linetoy= 1 atany x = a> 0.
" x

Show that the result of exercise 41 does not hold for y = -l.r
That is, the area of the triangle bounded byx =0, y = 0 and
the tangent line to vy = ;li at x = a > 0 does depend on the

value of a.

X U534 gt 450 Ay gl 53 Alia

x=3

x=3,-1
x=-3,1
x=9,-1




13) Apply the chain rule for differentiation (31-38) page 177
QLAY B Alulid) 3acld gaadas
In exercises 31 and 32, use the relevant information to compute
the derivative for h(x) = f(g(x)).

31. (1), where f(1) = 3,8(1) = 2,f'(1) = 4,f'(2) = 3,
¢(1)=-2and ¢'(3) =5

32. 1 (2), where f(2) = 1,4(2) = 3,f'(2) = -1,f'(3) = -3,
g1)=2and ¢(2) =4

33. A function f is an even function if f(—x) = f(x) for all x and
is an odd function if f(-x) = —f(x) for all x. Prove that the
derivative of an even function is odd and the derivative of
an odd function is even.

34. Ifthe graphofadifferentiable function f is symmetric about
the line x = a, what can you say about the symmetry of the
graph of f'?

In exercises 35-38, find the derivative where f is an unspecified
differentiable function.

35. (a) f(x2) (b) [f(x)]? (©) f(F(x)
36. (a) f(1/) (b) \/fx) (c) f (xf(x)
37. (a) £(1/x) (b) 1/f(x) (c) f (.rm)

38, (@) 1+f(x*) (b) [1+ ()] (c) f (1 +f(x))

13) If f(2)=2 ’ f’(2)=3 ’ f(2)=2 9f,(2)=3 QJ\S\S\(]:;
h(x) = f(f(x)) Evaluate h'(2) h'(2) 29 h(x) = f(f(x))

A) h'(2)=3
B) h'(2)=2

C) h'(2)=6

D) h'(2)=9




14) Find the derivative of an inverse function using the Chain Rule.
(17-22) page 176
Aol 3acld aladiinly ANal) G gSaa dlidia Sy

In exercises 17-22, f has an inverse g. Use Theorem 5.2 to find
&' (a).
17. fix)=x'+4dx—1,a=-1

18. f{x]=15+dx—lﬂ=—2
19.f[x}=15+313+x,ﬁ=5
20. flx)=x*+2x+1a=-2

21 fl) =V +2r+4,a=2

22, flx) =V + 42 +3x+ La=3

14) If f(x) = Vx3 + 2x + 4 have fx) =Vad +2x +4 <1y (14
an inverse function g(x) , g'(4) s g(x) duss Dyl
What is the value of g'(4) ?
A o4
9'(2) = 7
B)
! 2) = —
9'(2) g
© o _9
9'(2) = 7
D)
! 2) = —
9'(2)=g




15) Find the derivatives of trigonometric functions using differentiation rules
(9-18) page 184
Jualiil) ao) g8 aladiinly 44T ) gal) dlidia Sl

9. f(f) = sin 3t sec 3t 10. f(t) = v/ cosbtsec5t
w) = . flw) = w’ sec’ 3a
11. f(w) P 12. f(w) = w"sec” dw
13. fix) = 2sin 2x cos 2x 14. f(x) = 4sin” 3x + 4 cos? 3x
15. f(x) =tany/x2 + 1 16. f(x) = 4x" sinx sec 3x

17. f(x) = sin® (cos /x? + 242 ) 18. flx) = tan'(sin*(c’ + 2x))
15) Find the derivative of y = 5sin*4x + 5cos?4x
A) y' =10sin4x + 10 cos 4x
B) y' =40sin4x + 40 cos4x

C)y =5

D)y =0




16) Find the derivatives of natural logarithmic functions (39-44) page 194
dadal) daty L& sl ) gal) cildidia alan)

In exercises 39-44, use logarithmic differentiation to find the

derivative.
39, flx) = 2" 40. flx) =+
41. f(x) = (sinx) 42, f(x) = )%=
43. f(x) = 2= 44, flx)=xV=
16) Use logarithm differentiation to  4&ida syl B o & oll) Sl aadin) (16
find the derivative of PATRY
f(x) = xim
A) (2Inx) x>
!/ x) =
froo="—
B) , (Inx)x'"*
X)) =——o
fro=—
O) , 2lnx
fo="—+

D) f'(x) = lnx)x"™




17) Find the derivatives of exponential functions (1-14) page 193

Al J1 gl cliiiia Aoyl

In exercises 1-24, differentiate each function.

2%(In2)

1. flx) =xe 2. fix)=e>cosdx
3. flf)=t+2 4. flr) =4
5. flx) = 261 6. flx)=(1/ef
7. hix) = (1/3) B. hix) =4~
9. flu) = e+ 10. f(u) = 3etans
L,:!u: L i
11. flw)=— 12 flw)= —
13. f(x) = In2x 14. fix) = In /B
17) Find the derivative f(x) = ;—z Afidad) 220 (17
A) e*(1 — In2)
foo=——

B) ) e*(1 + In2)
fx)=——;

c e*(1 — In2)
foo=—"7

D) : e*
f(x)=




18) Use implicit differentiation to find derivatives of inverse trigonometric

functions (29-32) page 204
dpaual) A0Y ) gal) il S (Aacal) GUELEY) al il

In exercises 29-34, find the derivative of the given function.

29. (a)f(x)=sin'(x* +1)
30. (a)f(x) = cos~1(x? + x)
31. (a)f(x) = tan~'(1/x)

32 @f(x)=v2+tan'x

18) Find the derivative of
f(x) = csc™1(2x)

A) Iy — 2%
/ (x) |x|vV4x2-1
B pr=— 2
|x|V4x? — 1
C) Vrn —2
fx= x|V — 42

D)

f(x) =

-1
|x|V1 — 4x?

(b) f (x) = sin™" (1/x)
(b) f (x) = cos~(2/x)
(b} f(x) = tan~(1/x)

{b]f |"I:.r:| —_ E,l.H.I'I_I'.'c

f(x) = ecsc™1(2x)

A)al ddica 22 0 (18




19) Learn Rolle's Theorem and use it in applications Examplel page 214
Cliplail) A Lgasdlin g J g 4B agd

EXAMPLE 101 An Hllustration of Rolle’s Theorem
Find a value of ¢ satisfying the conclusion of Rolle’s Theorem for

f)=x" —3x> + x4+ 2

on the interval [0, 1].

Solution First, we verify that the hypotheses of the theorem are satisfied: f is
differentiable and continuous for all x [since f(x) is a polynomial and all polynomials
are continuous and differentiable everywhere]. Also, f(0) = f(1) = 2. We have

) =3 — 6+ 2.
We now look for values of ¢ such that
fl(o)=3 —6c+2=0.

By the quadratic formula, we get c =1 + 3 = 1.5774 [not in the interval (0, 1)]
andc=1-— 1{ 0.42265 € (0,1). m_

19) Find the value c satisfying the dau A kit gy (g8a3 A ¢ Aad 2290 (19
conclusion of Rolle's Theorem [—1,1] 3540 2 f(x) = x% + 24l
f(x) =x*+2o0n[-1,1]

A) c=-1

B) c¢c=1

C) ¢c=0




Learn the Mean Value Theorem and use it in applications

gl § Lokl Abaas gia)| Aasdll &yl ala3

Example5

20) Learn the Mean Value Theorem and use it in applications -Example5

page 219
il 8 Lgasiin g Adlall Ao gial) 4y a5 alas

EXAMPLE 10.5 Proving an Inequality for sinx

Prove that |sin a| < |a| for all a.

Solution First, note that f(x) = sin x is continuous and differentiable on any interval
and that for any a,

|sin a| = |sin @ — sin (),
since sin ) = 0. From the Mean Value Theorem, we have that (for a = 0)
sing —sin0 _
a—10
for some number ¢ between a and 0. Notice that if we multiply both sides of (10.6)
by @ and take absolute values, we get

f'{c} = COS( (10.6)

|sin a| = |sin a — sin 0| = |cos ¢| |a — 0] = |cos ¢| |a]. (10.7)
But, |cos c| < 1, for all real numbers ¢ and so, from (10.6), we have

|sin a| = |cos ¢ |a| < (1) |a] = |al,

as desired. H

20) Which of the following methods can be used to prove the inequality
| sin a [<| a| for all a?

A) By using the Mean Value Theorem to show that
UYLy da gial) daghl) 4y a0 aladiuly
|sin a — sin 0| <|a—0].
B) By differentiating sin atwice and comparing with cos a.
cOs a & 4 Wallgsin a Adlall ¢y je Jualdilly

C) By assuming sin a = a for all aJsina = a a2y

D) By integrating both sides from 0 to a

a0 (e Ol Jalsil) 381




M) Al - FRO

page 96

[ 2sinx

a1x

40. f(x)= 4 sin

aftan~! x + 2)
4. flx) =4 27 +1
In(x — 2) + x*

L

21) a) Determine the continuity of a function at a given point. (39-41)

dipa Aol vie 43 Juali) b Gl

b) Find limits at infinity and limits that are infinite. (33-37) page 106

AU ie gl AU ) % (A gl sl

In exercises 39-41, determine values of a and b that make the
given function continuous.

. ifx<0
3!}__'{{1;,:.” ifx=20
becosx ifx=0

rr.rft+1 ifx<0
fl<x<2

Y—x+b ifx>2

ifxr<>0
ifl<x<3
ffxr=>3




33.

34.
35.

36.

37.

Suppose that the size of the pupil of a certain animal is
given by f(x) (mm), where x is the intensity of the light on

-03
the pupil. If f(x) = E':D;—-'_m find the size of the pupil

03 . 5
with no light and the size of the pupil with an infinite
amount of light.

80x~%* + 60
Bx-03 + 15

Modify the function in exercise 33 to find a function f such
that h'run_ flx) =8 and lim f(x) = 2

Repeat exercise 33 with f(x) =

-04
Find a function of the form f(x) = M such that

. glx)
IirI!I'u+ flx)=>5and tll.",-l flx) = 4.

Suppose that the velocity of a skydiver ¢ seconds after jump-

. 321 — g2V "

ing is given by v(t) = —1/ ———————. Find the limiting
: K 14 o232

velocity with k = 0.00064 and k = 0.00128. By what factor

does a skydiver have to change the value of k to cut the
limiting velocity in half?




25.

26.

28.

20,

30.

22) Apply the Product Rule on derivatives (25-30) page 169
Cliidall Je

Suppose that for some toy, the quantity sold Q(t) at time
t years decreases at a rate of 4%; explain why this translates
to Q' (t) = —0.040)t). Suppose also that the price increases
at a rate of 3%; write out a similar equation for F'() in
terms of P(t). The revenue for the toy is K(t) = Q(f)P(t). Sub-
stituting the expressions for (¥ (f) and F' () into the product
rule R'(t) = Q" ()P(t) + Qi)' (f), show that the revenue de-
creases at a rate of 1%. Explain why this is “obvious.”

As in exercise 25, suppose that the quantity sold decreases
at a rate of 4%. By what rate must the price be increased to
keep the revenue constant?

Suppose the price of an object is $20 and 20,000 units are
sold. If the price increases at a rate of $1.25 per year and the
quantity sold increases at a rate of 2000 per year, at what
rate will revenue increase?

Suppose the price of an object is $14 and 12,000 units
are sold. The company wants to increase the quantity sold
by 1200 units per year, while increasing the revenue by
$20,000 per year. At what rate would the price have to be
increased to reach these goals?

A baseball with mass 0.15 kg and speed 45 m/s is struck by
a baseball bat of mass m kg and speed 40 m/s (in the oppo-
site direction of the ball’s motion). After the collision, the

ball has initial speed u(m) = EE;;‘T EfE'"E m/s. Show that

 (m) > 0 and interpret this in baseball terms. Compare
o (1) and ' (1.2).

In exercise 29, if the baseball has mass M kg at speed

45 m/s and the bat has mass 1.05 kg and speed 40 m/s,

the ball's initial speed is u(M) = 86.625 — 45M my's. Com-

M +1.05
pute ' (M) and interpret its sign (positive or negative) in

baseball terms.

Gyl el o Ala cilidas




23) Solve real-life problems using derivatives of exponential and logarithmic

functions (25-30) page 194
Ay & ol g Al J) gl cliidia aladiiady Abald) cMSEall Ja

In exercises 25-28, find an equation of the tangent line to y =

flx)atx = 1.
25. flx) =3¢ 26. flx) =3
27. flx)= lInx 28. fix) = 2Inx°

In exercises 29 and 30, find all values of x for which the tangent
line to y = f(x) is horizontal.

29. (@) flx) = xe ™ (b) f(x) = xe
30. (a) flx) =x%e X (b) flx) = x2e




24) Find derivatives implicitly. Example 4 page 199
doladal) clBMall clEiiial) alay)

EXAMPLE 84 Finding a Second Derivative Implicitly
Find "' (x) implicitly for y* 4+ 26~ = 6. Then find the value of ' at the point (0, 2).

Solution We begin by differentiating both sides of the equation with respect to x.
We have

a2 ~yy _ A
dx{y +2:7Y) = dx(ﬁ].
By the chain rule and the product rule, we have
2yy' (x) + 26—y — xy'(x)] = 0. (8.3)

Notice that we don't need to solve this for ' (x). Dividing out the common factor of
2 and differentiating again, we get

¥ () (x) + yy" (x) — e[~y — xy' @[y + x (x)]
—e Yy (x) + i (x) +xy/ (x)] = 0.

Grouping all the terms involving y"(x) on one side of the equation gives us
yy' () — xe™y" (x) = [y (] — e[y + 2/ ()] + 27y (2).
Factoring out the i’ (x) on the left, we get
(y—xe™¥)y" (x) = = [y () — e Y[y +x/' ()] + 27y (x),
[ 2 Ly 2 —xy
so that i (x) = [ (1" — e[y + xy/ (x)]° + 2e J;‘!{l'}‘

(8.4)

y—xe XY




25) Use implicit differentiation to find derivatives of inverse trigonometric
functions page (29-32) page 20
donSal) 40N J) gall culiiiia alay)

In exercises 29-34, find the derivative of the given function.

29. (a)f(x) = sin~ ' (x* 4 1) (b) f(x) = sin~" (1/x)
30. (a) flx) = cos~ ' {x? + x) (b) fix) = cos—1 {2/ x)
31. (a)f(x) = tan™' (/%) (b) f (x) = tan~'(1/x)

32. @)f(x)=v2+tan'x (b)f fx) = &'




26) Understand the Mean Value Theorem and use it in applications.
(1-6) page 219
Cilidatl) 8 Lgaladiin) g Ao gial) Aagdl) 4y 85 o b )

In exercises 1-6, check the hypotheses of Rolle’s Theorem and
the Mean Value Theorem and find a value of ¢ that makes the
appropriate conclusion true. Illustrate the conclusion with a

graph.
L f(x) =x*+1,[-22] 2, f(x) =x*+1,[0,2]
3. f(x) =x*+x2(0,1] 4. f(x) =x*+x%[-1,1]
5. f(x) =sinx, [0, 7/2] 6. f(x) =sinx, [-x, 0]

26) Find a value of ¢ satisfying the conclusion of the mean value theorem for
f(x) =x3-2x*+x+1 on|0,2]
A)all ddau gial) dahl) 4y 35 3825 Al ¢ Aagd 22 gl (26
[0,2] 3538 b f(x) =a —2x% +x+1




