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Lesson 2-1

Q1 | Estimate an arc length of a given function 7-12 68
Slara dlla dada o Gugll) Jgh i 70

7. Estimate the length of the curve y = cos xon 0 < x < /2 using n = 2 line
segments

0<x<m/2388l AN =2atxiul Y = COS X omiall le wsdll Jolo ;i

a) Length = 1.24

b) Length = 1.401
c) Length = 1.612
d) Length = 1.906

8. Estimate the length of the curve y = sin x on 0 < x < /2 using n = 3 line segments
0<x<m/2 35 A n=3auxily ¥=SIN X oxiall lo cusall Joko Hud

a) Length = 1.15
b) Length = 1.34
c) Length = 1.89
d) Length = 1.71

9. Estimate the length of the curve y = VX + 1 on 0 < x < 3 using n = 2 line segments
0<x<3 3l A n=2amwh ¥=Vr+ 1 il ole cusall Joko s

a) Length = 2.82
b) Length = 3.16
c) Length = 3.61
d) Length = 4.06

L7
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10. Estimate the length of the curve y = 1/x on 1 < x < 2 using n = 3 line segments
1<x<2 3502 n=3auxily ¥=1/X xiadl ole ousadll Joko i

a) Length = 0.85

b) Length ~ 1.13

c) Length = 1.24
d) Length = 1.43

11. Estimate the length of the curve y = x> + 1 on —2 < x < 2 using n = 2 line
segments

—2<x <235 A n=2aumly X% 4 1 il oo (ugdlt Jato suB

a) Length = 8.94
b) Length = 9.19
c) Length = 9.84
d) Length = 10.52

12. Estimate the length of the curve y = 23 + 2 on —1 < x < 1 using n = 3 line
segments

—1<x<138 A n=3amxuh ¥=23+2  xial ole ousall Joko suid
a) Length = 2.4
b) Length = 2.6

c) Length = 2.8
d) Length = 3.0

2

EOT 112 ADV Term 1 by: Sayed Saad




Lesson 2-2

Q2

Find a limit algebraically or graphically, if it exists
s T Lo A0 Aty Aa sl

7-8

75
77

70) lim f (%)

7b) lim, £ (x)

d)lim £ (x)
7d) lim f(x)
7e) lim, f(x)

7f) Jim, £ )

8a) lim (x)
8b) lim, £ (x)
8)lim £ (x)

8d) lim_f(x)

8¢) lim, f(x)

B8f) Jim f(x)
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Lesson 2-3

Q3 | Find limits of polynomial, rational, and trigonometric functions using theorems | 21-28 | 85

Gl i aladiuly A g dseail) g 3 gand) 5 08 ) gal) Aulgd M 87
. ST 2x ifx <2 - I .
21. Find the limit: lim ,_,, f(x), where f(x) = {5 . A Aa® gl
x¢ ifx =2 :
a)2
b) 4
c)6

d) The limit does not exist

x2+1 ifx<-—1

22. Find the limit: lim ,_, _ ,» wh =
ind the limit: lim ,_,_; f(x), where f(x) {3x+1 ifx>-1

il Aaid oy
a)0

b) 1

c)2

d) The limit does not exist

2x+1 ifx <-1

23. Find the limit: lim ,_,_; f(x), where f(x) ={ 3 if —1 <x <1t dad i
2x+1 ifx>1

a)-1

b) 1

c)3

d) The limit does not exist

2x +1 ifx < -1

24. Find the limit: lim ,_,; f(x), where f(x) ={ 3 if —1<x <12 Aad dayl
2x+1 ifx>1

a)l

b) 3

c)5

d) The limit does not exist

4
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(2+h)%-4
h

25. Find the limit: lim ;_,, Wlgd) A Al

Options:
a)0
b) 2
c)4
d)8

(1+h)3-1
h

26. Find the limit: lim ;_,, WD Aad® Al

Options:
a)0
b) 1
c)3
d)6

sin (x2-4)

27. Find the limit: lim ,_,, P

g Aad gl
a)0

b)1

c) 2

d) The limit does not exist

. . . = tan x - - - .
28. Find the limit: lim ,_,, e Algd) Aad gl

a)0
b) ¢
o)1
d) 5

=
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Q4 | Use the squeeze theorem to find limits 29-32 85

Cillgl) Aoy 8 juadil) 4y s aladial 87
29. Find using Squeeze Theorem: 1im ,_¢ x2Sin (1/x) 5 mdaddt 4,550 o 1iubidled) Aad Aol
a)l
b) -1
c)0

d) Does not exist

30. Find using Squeeze Theorem: lim ,_ g x2seC (1/X)5daddl a3 S iwbidalgd) dad dagl
£5q x—0 = [l - = >9

a)0
b) 1
c)-1
d) Cannot use Squeeze Theorem

31. Find using Squeeze Theorem: lim ,_, g+ [vVXC0S 2(1/x)]3 ydadidt A3,185 A 1 biubidylgd! dad Aol
a)0

b) 1

c)-1

d) Does not exist

32. Find using Squeeze Theorem: lim ,_, x? f(x) where | f(x) |< Msydaid) 40,889 a143wbidlgd) ded ol
a)0

b) M

c)-M

d) Does not exist

33.Find using Squeeze Theorem: lim ,_,_3 g(x) where | g(x) + 3 |I< x + 3 for all x
a) —3

b) 0

c)3

d) Does not exist

34.Find using Squeeze Theorem: lim ,_,;, g(x) where | g(x) — 4 |< 2(2 — x) for all x
a)0

b) 2

c)4

d) Does not exist

L¢)
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Lesson 2-4

QS5 | Use the continuity properties to study the continuity of a function or a 21-28 95
composition of functions at a given point 97
ddali die J) gal) quS 5 of Adlal) Jlal) Al Al Juaiy) pailad aladicl

21. Determine the intervals on which f(x) = Vx + 3 is continuous Jlai¥l O 58 sus

a) [—3, )
b) (—3, o)
c) [3, )
d) (—oo, )

22. Determine the intervals on which f(x) = Vx% — 4 is continuousJlai¥| & y5a sds

a) (=, —=2] U [2, )
b) (=0, =2) U (2, )
c) [—2,2]

d) (—o0, )

23. Determine the intervals on which f(x) = Yx + 2 is continuousJuai¥! &y s>
a) (=2, )
b) [~2, )

¢) (=, )

d) (—o0,—2)

24. Determine the intervals on which f(x) = (x — 1)3/2 is continuousJlai¥ &iyid ads

a) (—0, )
b) (1, o)
c) [1,)
d) (—o0,1)

L7
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25. Determine the intervals on which f(x) = sin “1(x + 2) is continuousJlai¥ &iyd s

a) [—3,—1]
b) (—3,-1)
¢ [—1,1]

d) (—oo0, )

26. Determine the intetvals on which f(x) = In (sin x) is continuousJlai¥f Oi 5 sds

a) (2nm, (2n + 1)m) for integer n
b) (nm, (n + 1)m) for integer n

c) All real numbers

d) Nowhere continuous

Vx+1+e*

x2-2

27. Determine the intervals on which f(x) = is continuousJlai¥l i@ sds

a) (—1,v2) U (v2, @)
b) [-1,V2) U (v/2, )
) (—1,—V2) U (—V2,V2) U (v/2, )
d) [-1,—V2) U (—V2,V2) U (/2, )

In (x%-1) ,

28. Determine the intetvals on which f(x) = Ny is continuousJlai¥! Of,id sds
x“—2x

a) (=, —1) U (2, )

b) (—o0,—1) U (1,2) U (2, )
c) (1,2) U (2, )

d) (—,0) U (2, )

L2
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21

a) Determine the continuity of a function at a given point
b) Find limits at infinity and limits that are infinite

Uara ddais aic 413 Jlail b aad)

Al e cibilgl g gD ) Jgis5 (A gl S

39-41
33-37

96
106
98
108

39. Determine values of @ and b that make the given function continuous.

Aale AN Ja§ 01 D g @ Aa® g

2sinx

ifx<0

fx) = ax ifx=0

bcosx if x>0

a=2,b=2

5
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40. Determine values of @ and b that make the given function continuous.
Aale AN Jaz§ 01 D g @ Aa®
ae* +1 ifx<0
flx) = nw%; if0<x<?2
x?2—x+b ifx>2

a=-1,b=2-2

5 —0.4292

(10)
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41. Determine values of a and b that make the given function continuous.

Aale AN Jaz§ 01 D g @ Aa®

a(tan™1x + 2) if x <0
flx) =1 2eP*+1 if0<x<3
In(x — 2) + x2 if x >3

= 0.4621

(1)
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33. Suppose that the size of the pupil of a certain animal is given by f(x) (mm),
-0.3
where x is the intensity of the light on the pupil. If f(x) = Z_——22, find the size of the

x~0345
pupil with no light and the size of the pupil with an infinite amount of light.

13) . 50l Ao Bludl) ¢ gadall Badi A x Eus (aa) () AL o G Ol g (e e s o) 028133,

- . . . - - £ e _03
Al ¢ gudall Bad Alla B 303l ana g cp gaal) alandl Alla B 5a5all a8 (f(x) = % il
e : o)
pa 12 cpa: 40
34. R. t ise 33 with f(x) = 80x~23+60
. epea exercise w1 = 8203115
80x~93+60
. Aty — S a8 TOY
34. 33 Gl LAF(X) = ——5
10 a2 4 pa

(12)
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35. Modify the function in exercise 33 to find a function f such that lim ,_ 4+ f(x) =
8 and lim ,_,, f(x) = 2.

Jim o f(X) = 2 9lim g+ f(X) = 8 Guny f Ala gy 33 Cppadl) A AN J3e 35,

80x793+20
f(%) = Tox 5710

x~ 044

= 1® such that lim ot f(X) =

36. Find a function of the form f(x) = >

5andlim,_, f(x) = 4.

] ) N 20x 94416 . . :
dim L, f(x) =4 slim,_,+ f(x) =5« f(x) = ~m gl Ao Allaagl 36

20x7%* + 16

f =i

B
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37. Suppose that the velocity of a skydiver t seconds after jumping is given by v(t) =

32 1-—e—2tV32k
Kk 1te-2tV32Kk"

Find the limiting 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?

32 1-—e—2tV32k

37. WY de ju o pasidip ABNadly u‘hﬁ JARY) day a1.‘313170?) = "k 1re-zeEE Ailgdl) Ao pual) 2

Laick = 0.00064 sk = 0.00128. 4ad pad JURY o g dadle gLk ) Algdll de pud) S8
S ialll

&/ —223.61 k = 0. 00064 2 Lilgdl de pud) o
&/a: —158.11 kK = 0.00128 Jdgi de pud) o
4k uﬁ il Jale W

[EJ
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Lesson 2-5

Q6 | Find horizontal, vertical, and slant asymptotes using limits 23-32 106
Alilal) g Ayt 1) g AL88Y) B Ja glad alay) 108
23. (a) Find vertical and horizontal asymptotes for f(x) = 4jx2m8", Al CHE ogtas Al
a)VA:x =12, HA: y = -1
b) VA:x = +2,HA:y =1
c)VA:x =12, HA: y =0
d)VA: x =2, HA: y =0
2
23. (b) Find vertical and horizontal asymptotes for f(x) = :xzm‘m Al 31 yE Doglas gl
a)VA:x =12, HA: y = -1
b) VA:x =0,HA:y =0
c)VA:x =12, HA:y=1
dVA:x=2,HA: y=0
. . . . * P o L
24. (a) Find vertical and horizontal asymptotes for f(x) = —mmm Al s CLED Loglak gl
a) VA: None, HA: y = 1
b) VA:x = +2, HA: y =0
c)VA:x=0,HA:y =1
d) VA: None, HA: y = +1
24. (b) Find vertical and horizontal asymptotes for f(x) = \/%l_&'a‘m Al ClED Loglas ol
—-X

a) VA: x = +2, HA: None
b) VA: x = +2, HA: y = +1
c) VA: None, HA: y =1
d)VA:x=0,HA:y =0

(13)
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3x2+1

25. Find vertical and horizontal asymptotes for f(x) = AGaY 19 Al CHET bogtas Aol

x2-2x-3
a) VA:x = —1,3, HA: y = 3
b)VA:x =1,—3,HA: y = 3
c)VA:x=-1,3,HA: y =1
d)VA:x=1,-3,HA:y=1
26. Find vertical and horizontal asymptotes for f(x) = = +;_2:\.gfasn3 Al 31 sl Ioglas ol

a)VA:x =-2,1, HA:y=0
b) VA:x =2,-1,HA: y =0
c)VA:x=-2,HA: y=0

dVA:x=2,-1,HA:y =1

27. Find vertical and horizontal asymptotes for f(x) = 4tan "1x — 1
AGaN 1 Al CylEW boghas. Al
a) VA: None, HA:y=m—1landy=-nm—-1
b)) VA:x =0, HA:y=m—1landy=-mw—1
c) VA: None, HA: y =2wr —1and y = -1
d) VA: None, HA: y=2mr —1landy = 2w — 1

28. Find vertical and horizontal asymptotes for f(x) = In(1 — cosx)
AGaN 1 Al CylEW boghas. Aol
a) VA: x = (2n + 1), HA: None
b) VA: x = nm, HA: None
c) VA: x = 2nm, HA: None

d) VA:x =2nmt, HA: y =0
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x3

29. Find vertical and slant asymptotes for y = ALY A I yE boglase o

4—x2
a)VA:x =2,SA: y = —x
b) VA: x = +2,SA: y = —x
c) VA: x = +2, SA: None
d)VA:x =2,SA:y=x
x%+1

30. Find vertical and slant asymptotes for y = ALk Al 1 Cyla boglas A

a)VA:x =2,SA:y=x—2
b) VA: x = -2,SA:y =x — 2
c)VA:x =2,SA:y=x+2
d)VA:x =0,SA:y =x

3
31. Find vertical and slant asymptotes for y = = :x_4mwo A yE boglase i
a) VA: x = _11;@, SA: None
b) VA:x=1,—4,SA:y=x+1
c) VA: x = 'lizm, SA:y=x—1
d)VA:x =0,SA:y =x
x4

32. Find vertical and slant asymptotes for y = AL Al ) HE boglas gl

x3+2
a) VA: x = 0, SA: y = x?
b)VA:xz—i/E,SA:yzx

c)VA:x=—i/E, SA: y = x?

d) VA:x =32,SA:y = x
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Q7 | Find limits at infinity and limits that are infinite. 9-22
Al s clgil s g ) Jaisi 2 gl )

106
108

2 —_

9. Find the limit: lim ,_, , % Wl Aad gl
a)0

1
b) 3
c)1
d) oo

2_

10. Find the limit: lim ,_,, ﬁ Al A
a)0

1
b) 5
c)1
d) o
11. Find the limit: lim ,_,_, % Al Rad

+x
a) -1
b) 0
c)1
d) oo
. T 2x%-1 . R .

12. Find the limit: lim ,_, P mey A Aed
a)0

1
b) 5
c)1
d) oo

x%+1

13. Find the limit: lim ,_, In (x_3 ) Wlgd) Aad Al

a)0
b) 1
c) ©

d) —oo

B
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14. Find the limit: lim ,_ 5+ In (xsin x)  2uled e gl
a) 0

b) 1

c) o

d) —oo

15. Find the limit: lim ,_ g+ e 2/*"

Dl Aad oy
a)0
b) 1
c) ©

d) —co

16. Find the limit: lim ,_,,, @™ D/E* 42 3001 23 dangi
a)0
b) 1
c) ©

d) —co

17. Find the limit: lim ., cot "1 x et ded oyl
a)0

b) >

c)m

d) -

1 XZ+1

x+1

18. Find the limit: lim ,_,,, sec ~ Wl Aa® Al
a)0
b) ,%
c) 2>

dm

B
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19. Find the limit: lim ,_ sin (€™ 1/%)  2lgil Zeid dngi
a)0
b) 1
c) ©

d) Does not exist

20. Find the limit: lim ,_, sin (tan "1 x)  algd Ae® dsgl
a)0
1
b)
c)1
d) o

21. Find the limit: lim ,_,, , e”®" *

Dl A A
a)0

b) DNE

c) ©

d) —oo

22. Find the limit: lim ,_ 4+ tan ~1(In x) Al Aad gl

a)0
[
b);
w
c) ==
2
dm

(20]
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Lesson 3-2

Q8 Link and interpret the slope of a secant line and tangent line Ex3 136
abaal) Jadl) g adalBl) Jadd) Jra yaeali g g 5 138

EXAMPLE 1.3 Graphical and Numerical Approximation of Tangent Lines

Graphically and numerically approximate the slope of the tangent line to el a9

y=_7 atx= 0.
a) Slope =0
b) Slope =1
c) Slope = 2
d) Slope = -1

Graphically and numerically approximate the slope of the tangent line to  Jeelt dax g

f(xX)=x3 —xatx=2

a) f'(2) =6
b)f(2)=8
c) f'(2) =10
d) f'(2) =11

Graphically and numerically approximate the slope of the tangent line to el dagi

for f(x) =Vx? +1latx =2

1

2) f'(2) = %
b) f'(2) = =
0 f(2) ==
d f'(2) =%

Graphically and numerically approximate the slope of the tangent line to el i

fxX)=vx2+1latx=-1

Options:

a) Slope = -0.71
b) Slope = 0.71
c) Slope = -0.5

d) Slope = 0.5
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Q9 | Find the derivative of a function at a given point Ex3 145
A ddad3 aie A)all A5G Moy 147
EXAMPLE 2.3 Finding the Derivative of a Simple Rational Function
If f(x) = i (x # 0), find f'(x). AGTUell Ao
a) f'(x) =—5
, 1
b) f(x) = &
, 1
of(x)=--
df'(x)=In | x|
10. Find the derivative for f (x) = —— Al gl
90 = Gl
O f'(x) = =2 7
@ f1(0) = -
11. Find the derivative for f(t) = v3t + 1 AL Tal) gl
rren 3
21O =
N |
0O = 3
IO = Fm
G f'(0) = e
8. Find the derivative for f(x) = x* — 2x% + 1 at the point (2,1) Ay die A @il gl
a) f'(2) =16
b) f(2) = 24
O f'(2) = 32
d) f'(2) =40

12. Find the derivative for f(t) = V2t + 4 at the point (2,1) Ad die A Gl gl

0@ =3
b) f(2) = f
9f' (@) =55
df'@2) =

B8
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10 | Understand the relationship between continuity and differentiability 13-18 151
GUELEY) g Juai) G ABal) agd 153

Use the graph of f to sketch a graph of f'

"oAnAl Alo @w) Al Aled I d3eiel (16-13 usled 0
Pk Ry @ ! @l o ] s

13. ia) L)
\
I'l.l |
\ /
AL’ €T
(b) u

14, (a)

(b) y

15. (a) u

(b) y

)
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16. (a)

(b) u

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

G pesiual) fANAY Jodme SOl muy @yt (AOLD AGEa) f1 AN Slanedt Sled! mupdt p diul (18 9 17 Suslait 2

15. (a) u

k) v
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Lesson 3-3

Q11 | Use differentiation rules and higher derivatives in solving real-life problems
Jualdl) 2o ) g8 aladin dglal) cOCiAl Ja A L) ciliidal o

21-24

161
163

Use the given position to find velocity and acceleration. atzaty acult slxs® aBgelt ANs p il

21) s(t) = —16t% + 40t + 10
a) v(t) =—32t +40,a(t) =—32
b) v(t) = =32t + 40, a(t) = 32
o) v(t) =32t+40,a(t) =—
d) v(t) = —-32t — 40, a(t) = —32

22) s(t) = —4.9t*+12t—3
a) v(t) = —9.8t—12,a(t) = 9.8
b) v(t) =9.8t+ 12,a(t) = —9.8
o v(t) = —9.8t + 12, a(t) = —9.8
d) v(t) = —-49t+ 12 a(t) = —4.9

23) s(t) = 2t? +ﬁ

) v(t) = 4t + a(t

b) v(t) = 4t toz a(t) =4 —

t3/2
ov(t)=2t+-— 2(, a(t) =2— 4t3/2
dyv(t) =4t —— a(t) =4 — 4t3/2

10
24) s(6) = 10— —

@wo——;,ayns

by v(t) =25 a(t) = -5
@wo———(o—;
v(t) = 13, a(t) =

()
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Q12 | Use differentiation rules and higher derivatives in solving real-life problems 37-42 161
Jaliil) 1o g8 aladin) Adbad) oSl Ja B Llad) ciliidall g 163

37. Find all values of x for which the tangent line to y = x3 — 3x + 1 is (a) at an angle
of 45° with the x-axis.

X sl e 45° Lyl y = a3 — 3x + 1 Aadall Guleall Jia 58 LIS Al x o gran 22

ax =*1

2
b)X—iﬁ
O x=0,+V2
d)x=+£

37. Find all values of x for which the tangent line to y = x3 — 3x + 1 is (b) at an angle

of 30° with the x-axis, assuming that the angles are measured counterclockwise.

Qa5 Ll 30 o g2l SBL x seaall 1 30° gl y = a3 — 3x 4+ 1 Aadall Guleal) Jas (158 Ldie ) x o gran 3
Aeludl g jlie olad) Luse

ax == 1+i3
b)x=i§

ox == 1+%
dx=+ 1—%

5]
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38. Find all values of x for which the tangent linestoy = x> + 2x + 1and y = x* + x3 +
3 are (a) parallel;

Aisie y=xt+ a3 +3 9 y =23 4+ 20+ 1 Grciall duleat Olediuedt 5555 e A1 X @d gie dagl

ax=0
byx =1
c)x:%
1
d)x=—%

38. Find all values of x for which the tangent lines to y = x3 + 2x + 1 and
y = x* + x3 + 3 are) b) perpendicular.
duslaie y=axt+ a3 43 9 ¥y =20+ 20+ 1 Gdomiall Aulead) SleGlinel 3555 e L1 X @ gren dangl

ax=-1
b)x = 0.5
cx=0

d) x =~ —0.837

)
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39. Find a second-degree polynomial of the form ax? + bx + ¢) such that
@ f(0) = =2,f"(0) = 2 and f"(0) = 3;
Ceoey Ax? + bx + € 3@l e AGLD Axydl o 39k 35CS gl
J7(0) =3 5'(0) =2 f(0) = -2

a) f(x) = 2x%+2x —2
b) f(x) = 3x% 4+ 2x — 2
O f(x) =2x? —2x — 2

d) f(x) =§x2+2x—2

39. Find a second-degree polynomial of the form ax? + bx + csuch that
() f(0) = 0,f'(0) = 5and f"(0) = 1.
oy ax? + bx + ¢ Bygalt e AL Aoyl G dgds 5,8 gl
f(0)=0,f(0)=5and f"(0) = 1.
a) f(x) = x* + 5x
b) f(x) = %xz + x
o f(x) = %xz + 5x
d) f(x) = 2x? + 5x

B
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40. Find a general formula for the nth derivative f ™ (x) for (a) f(x) = Vx

() =Vx anal £ (x) Aasd Adibell dele Aduo dxgl

(n) _ (_1)n+1(2n)! _2n+1
) F0 () = LT
(2n-1)! -1

b) fM ) = mmgig ¥

(- 1(2n-3)!! x_$

O f™ ) =8

(n) — (- 1(2n-3) _2n-1
d) f (x) 22n—2(n_2)! 2

40. Find a general formula for the nth derivative f ™ (x) for (b) f(x) = 2

X

S =2 A FO(x) Aasl Aaihell Aole Aino das

2-(-1)™n!

a) fW () = =5~
(D)™ (n+1)!

b) fMC) =——
2-n!

O f™M () = 228

(—D)™-2™.n!

d) fM(x) =—;
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41. Find the area of the triangle bounded by x = 0,y = 0 and the tangent line to

y = i at x = 1. Repeat for the triangle bounded by x = 0,y = 0 and the tangent line to

1 : : 1
y=_atx = 2. Show that you get the same area using the tangent line to y = —atany x =
a>0.

Sliell S 4SS . x =1 e yzi‘,:muww‘.hsau‘yz04x=0&9,,m|m‘aam.\¢,i
ALl (il e el L8] Gpge X = 2 ie Y = omiall gulaadl daikllg (Y = 04X = 0 Gd spuasmall
X =a>0 i we Y= omiell pubeall Tkl aliieiub
a) 1 solud Lol dobuall
b) 4 olul Lad1s ALusel!
C) 2 5olusi Ladls Al
d) 4@ Ll dadald dAxlualia

42. Show that the result of exercise 41 does not hold for y = xiz That is, the area of the

triangle bounded by x = 0, y = 0, and the tangent line to y = x_12 atx = a > 0 depends on

the value of a.

Tty (¥ = 06X = 0 Sy spcammalt Sliadt Anlise G 1Y = — he GaS ¥ A1 Gupelll Aoed G S
dAed e deai x=a>0 L y=x—12‘,:«:=’u\!‘_,ut.¢d|

a) 2 gyl (PP PR

b) (g5l La3ls A Luualt

€) sl Ambualt>  lo daliaiga

d) solus Lw% ole daiga

B8
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Lesson 3-4

Q22 | Apply the Product Rule on derivatives 25-30 169
i) o o pal) 3l o Adla ciliyds 17

25. 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) = —0.04Q(t). Suppose also that the price increases at a

rate of 3%; write out a similar equation for P'(t) in terms of P(t). The revenue for the toy is R(t) =
Q(t)P(t). Substituting the expressions for Q'(t) and P’ (t) into the product rule R'(t) =

Q' (H)P(t) + Q(t)P'(t), show that the revenue decreases at a rate of 1%. Explain why this is
"obvious."

180 @i 13Lat £ £4% Junes (aBLES (Ofgatly) t ClaM b Lo Aall Q1) debiad) AreSH G (2500 .25
M¥i. P(E) WYy P/(t) I Agalie Aalas S 3% Jodnad 333 sawdl Gl Lol (3,581, Q'(t) = —0.04Q(t)
R'(t) = Q'(O)P(t) + oralt 3ucld 2 P'(t) 9 Q'(f) Sareeadll (o (a35ally. R(E) = Q(D)P (1) 90 dalht (1o

"l 10D pmCiay 13ked 7l 1% Jumen (aBLLL 21,¥1 & Gee «Q(E)P' (D)

26. 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?

st A 31330 O ey AN Joaal! 9 Le. 4% Juirey (aBLLS Aelead) S G (25581 (25 a2 LS .26
T3, OLS e Blamxlt

B8
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27. 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?

Aeliad! AwSI 039 Ligiw Joknad saudt 13 13 3y 20,000 £Layg 90 Lo Aabu yaw G (3,501, 27
$31 ;%1 33Ls3 Juxe Led (Ligiuw 39 2000 Jiney

28. 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?

to (Lgiw 3y 1200 e Aoleelt AgeSI 3305 AS,AN )5 Sy 12,000 glasy 9o Lo Aabu yaw G (28 .28
SRIADY 0l Gl pacall A M35 O omy SAN Judael Lo g sidas MM 33k

)
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29. 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 opposite ditection of the ball's motion). After the

82.5m—6.75
B25MZ>7 m/s. Show that u’'(m) > 0 and
m+0.15

interpret this in baseball terms. Compare u'(1) and u'(1.2).

collision, the ball has initial speed u(m) =

olaxes| gs) Slp 40 doe jug xS M ALS J gt Lt e 5,1).«&3 Sla 45 (gie juwy pxS 0.15 LELS Jowna 5,5 (29

iy W' (M) >0 G Gy Blp u(m) = T 5 SU ALY B pad! (555 ¢p balll ay (3,50 AS ) uSlae

W (1.2) 9 u'(1) S 1B Jgaaed! dal Bl (o2 ELPD

30) In exercise 29, if the baseball has mass M kg at speed 45 m/s and the bat has
86.625—45M m/s

M+1.05
Compute u' (M) and interpret its sign (positive or negative) in baseball terms.

40 dicpwy pxS 1.05 ypdalt WSy (Sp 4D (e jwy @S M Jguued! 5,8 ALS COIS 13) (29 Gapeih S2( 29
ST o S ASIALY Aspudl b (S
oJ gt dad (Bl

mass 1.05 kg and speed 40 m/s, the ball's initial speed is u(M) =

@ (Al 9 A 9a) Lol judy U'(M) cuwt Sla u(M) =

33)
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Lesson 3-5

Q13 | Apply the chain rule for differentiation 31-38 177
GULEY) A& Aulud) 3acld gaudat 179

31)Use the information given to compute the derivative h'(1) for the function h(x) = f(g(x)), where:
e h(X) = F(g(X)) Al R'(1) Adidel whusd Slanell Cleslasll p il

gD =2,f 1) =4f2)=3,1) =-2,9'3)=5f(1) =3
) h'(1) = —6

by h'(1) =6
9 R (1) =—8
Hh () =8

32) Use the given information to compute the derivative h’'(2) for the function

h(x) = f(g(x)), where:
e h(x) = f(g(x)) Al h'(2) ddiied) Oluwx! lkaxedl Sloglaal! A axiul(32

g2)=3,f' ) =-1fB)=-3,9g1)=29@)=4f2)=1

Q) h'(2) = —12
b) h'(2) = 12
O R(2) = —4
R (Q2) =4

EJ
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33) A function f is an even function if f(—x) = f(x) for all x, and it 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.

a) The derivative of an even function is even, and the derivative of an odd function is odd.
b) The derivative of an even function is odd, and the derivative of an odd function is even.
c) The derivative of an even function is odd, and the derivative of an odd function is odd.
d) The derivative of an even function is even, and the derivative of an odd function is even.

Cx S (X)) = —f(x) CAIS 1S Anayd Wiy oy cx JSI f(—x) = f(x) CAS 13 Aaeg) Wis oo f AN (33
A9l AN 0 Aol ANAY Adldieg (Auayd AN o Aol AN Adie Gi G

Q) Aaa,d ANS Lo Anayall AN Adlieg (Aumg) AND 0 Auargsl NN Adlida.
b) A9 Ay o Aaa,alt ANIAd) Adiiieg (A93,3 ANS & Aamgil) AN Adlia.
C) 03,0 ANy & doa,al) ANNAN Aalieg (A03,8 ANS o Aol ALY Adiie.
d) dg) ANS o Aga,alt AN Adidieg (Auavg) AN & Aol ANAN Adidie.

34)If the graph of a differentiable function f is symmetric about the line x = a, what can you say about
the symmetry of the graph of its derivative f'?

a) The graph of f' is symmetric about x = a.
b) The graph of f' is symmetric about y = a.
c) The graph of f' is symmetric about the origin.
d) The graph of f' has no symmetry.
@usdl JOLaS Ge J9as o ELiSa 13Led (X = a Jadet) Jg Milede f BLEEM ALLEH WA SLedl muyh SIS 13 (34
) of ' (Eaiiat @Aled!
a) 3 et muplif! Jse Jbadex = a.
b) I Sbedt @udif’  Js> Jilelay = a.
€) 3 beal) s t1f Jua¥1 AT Jo Sl
d) 1 Aledt mupdif’ J5leS A (ued.
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35 a) : Find the derivative where f is an unspecified differentiable function f(x?):
a) f'(x%)

b) 2xf'(x?)

o) f'(2x)

&) 22 (x)

35 b) : Find the derivative where f is an unspecified differentiable function [f(x)]?
p

a) 2f (%)

b) f(x)f'(x)
) 2f () f' (%)
d) [f' (0]

35 ¢) : Find the detivative where f is an unspecified differentiable function f(f(x))
a) f(f(x))

b) fr ) f' (f(x))

o f(f'(x)

d) Ff'(f (%))

36 a) : Find the derivative where f is an unspecified differentiable function f(+v/x)
D 5= f (V)

b) f'(Vx)

) =f' ()

&V (V)

B8
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36 b) : Find the detivative where f is an unspecified differentiable / f (X) azizat apgi

1
) olr®
b)

f'(x)
)V f'(x)

2{f(x)
1.
SEVRC)

36 c) : Find the derivative where f is an unspecified differentiable f(xf (X)) agizatt asg
) frxf(x) - (f(x) + xf'(x))

b) £ () f (xf (x))

o f(x) +xf'(x)

d) f'(xf (x))

37 a) : Find the derivative where f is an unspecified differentiable f(1/x)aaize assi
Q== f'(1/%)

b) f'(—=1/x?)

Q= f'(1/2)

d) f'(1/x)

37 b) : Find the detivative where f is an unspecified differentiable %&"M' Aol
a) —
b) —
1
)7

1
I~ 7®

1
[f ()17
f')
[f (]2

&
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37 ¢) : Find the detivative where f is an unspecified differentiable f (=) raziaat ansi

10
o X F@-xf' ()
) f' )

[f ()17
f)—xf'(x)
b) [f ()]

)f' ()

L i x
®ﬁ5f9@)

38 a) : Find the derivative where f is an unspecified differentiable 1 + f(2?) 2zt angi
2) 2xf"(x?)

b) f'(x?)

o1+ 2xf'(x)

d) 2xf"(x)

38 b) Find the derivative where f is an unspecified differentiable [1 4+ f ()] asiaat wagi

2) 2[1+ f(x)]

b) 2f"(x)

9 2[1+ f()]f ()
d) 1+ [f'(0)]?

38 ¢) Find the derivative where f is an unspecified differentiable (1 + f(x))aziza asgi
) f'(1+f(x)

b) f/)f (1 + f(x))

ol+f'(x)

d) fA+ ()

3]
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Q14 | Find the derivative of an inverse function using the Chain Rule. 17-22 176
AL Bacd aladiuly A80a G gSea AR M) 187

17) f(x) = x3 + 4x — 1,a = —1Find g’ (a) where g is the inverse of f.
g g
Sagagell @ Wie [ ANMAL Awse g COlS N g'(a) dsgl

18) f(x) = x° + 4x — 2,a = —2 Find g'(a).
9
Bagagall @ e f AN Awse g COIS 1M g'(a) A

19) f(x) = x° + 3x3 + x, a = 5 Find g’ (a).
9
Sagagell @ e [ ANMAL Awse g ColS N g'(a) dsgl

1
a) H

1
b) oy
1
C)E

1
d) =

B
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20) f(x) = x3+ 2x + 1,a = —2Find g’ (a).
Bagagall @ e f ANAL Awse g COIS 1M g'(a) dsgi
1
a) E
1
b) >
1
C) 5

1
d)ﬁ

21) f(x) = Vx3 + 2x + 4,a = 2 Find g'(a).
Sagagell @ e f ANMAL Awse g ColS N g'(a) dsgl
1
a) Z
1
b) =
1
C) 2

d)2

22) f(x) =Vx5+4x3+3x+1,a =3 Find g'(a).
Sagagell @ wie f ANAL Awse g COIS Y g'(a) dsgl

1
a) >0

1
b) 7
3
C)B

1
d) =

)
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Q15 | Find the derivatives of trigonometric functions using differentiation rules 9-18
Sealitl) e g8 aladiealy Adlial) ) gal) i alay)

184
186

9. Find the derivative for f(t) = sin 3tsec 3t daiiell oyl
a) 3sec 3ttan 3t

b) 3sin 3tsec 3ttan 3t

c) 3sec? 3t

d) 3cos 3tsec 3t

10. Find the derivative for f(x) = \/cos(2x) sec (2x)  aaiial g
a) —cos (2x)csc 2(2x)—sin (2x)sec (2x)

J/cos (2x)cot (2x)
b) 1

c)0
d —2co0s (2x)cot (2x)—2sin (2x)sec(2x)
) JJ/cos (2x)cot (2x)

11. Find the derivative for f(w) =

QST Al

sin 4w
a) 4sec 4wtan 4w
4cos 4w
b) - sin 2 4w
c) —4csc 4wceot 4w
4
d)

Ccos 4w

13. Find the derivative for f(x) = 2sin 2xc0s 2x  a&iiell Ay
a) 4cos % 2x — 4sin % 2x

b) 4cos 2xsin 2x

c) 4cos 2x

d) 2cos 2x

4cos 4x

&J
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15. Find the derivative for f(x) = tan Vx? + 1 AdLel) Aol

a) secvVx? +1
xsec?Vx2+1
)
sec2Vx2+1
)
d) xsec?Vx2+1

VxZ+1

16. Find the derivative for f(t) = Vcos 5tsec 5t  daiiel dmgi

5sin 5t
a)
2vcos 5tsec 5t
b) 0
5tan 5t

C
) 2vsec 5t
5

d> 2vcos 5t

17. Find the derivative for f(x) = sin 3(cos Va3 + 2x2)  daiiel assl

a) 3sin 2(cos Vx3 + 2x2)cos (cos Vx3 + 2x2)
b 3x(3x+4)sin 2(cos m)cos (cos m)sin Vx3+2x2
)~ NaSr2a?
3x2sin 2(cos Vx3+2x2)sin Vx3+2x2
)~ Nisize?
d 3sin 2(cos Vx3+2x2)cos Vx3+2x2
) Nrarer

&J
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18. Find the derivative for f(w) = w?sec 23w daiiell dayi
a) 2wsec 2 3w + 3w?sec 3wtan 3w

b) w?sec 3wtan 3w

c) 2wsec % 3w

d) 2wsec 2 3w + 6w?sec ? 3wtan 3w

19. Find the derivative for f(x) = 4sin 2 3x + 4cos 23x  ddiiell dayi

a) 24sin 3xcos 3x

b) 12(cos 2 3x — sin % 3x)
c) 0

d) 24(sin 3x — cos 3x)

20. Find the derivative for f(x) = 4x2sin xsec 3x  a&iaell ol

a) 8xsin xsec 3x + 4x2cos xsec 3x — 12x2sin xsec 3xtan 3x
b) 4x%cos xsec 3x — 12x%sin xsec 3xtan 3x

c) 8xsin xsec 3x + 12x2sin xsec 3xtan 3x

d) 8xsin xsec 3x + 4x2cos xsec 3x + 12x?sin xsec 3xtan 3x

[ﬁj
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Lesson 3-7

16 Find the derivatives of natural logarithmic functions

dmdal) day e 5l ) gal) cliicia sl

39. Find the derivative for f(x) = x5n* Pk QRO
i sinx
axsmx(T + In xcos x)

i sinx
b) x*"™*(cos xln x +

—)
¢) x5 ¥ (sin x-§+ cos x - In x)

d)) xSinx(Si% + cos xIn x)

40. Find the derivative for f(x) = x4 43ikel g

—y2 A—x2
a) x4 (FE — 2x)
4—x?

b) x4 (—

— 2xIn x)
2
o) x*x° (4Tx + 2xIn x)

2
d) x4 (4Tx — 2xIn x)

&J
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41. Find the derivative for f(x) = (sin x)*  Aaiiell syl
a) (sin x)x(si% + In (sin x)cos x)
b) (sin x)*(In (sin x) + x;(:xx)
¢ (sin x)*(In (sin x) + xcot x)
. x . cosx
d) (sin x)*(In (sin x) + x Sinx)
42. Find the derivative for f(x) = (x2)**  azia asgi

a) (x*)**(8In x + 8)
b) (x%)**(8xIn x + 8x)
o) (x*)**(4ln x + 4)
d) (x2)**(8In x + 4)
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43. Find the derivative for f(x) = x'™*  aaiiel usgi
a) 2xM *~1n x
b) xlnx . 2ln x
) 2xInx nx
X
d) xlnx ) 1+ln x
44. Find the derivative for f(x) = XV azaa A g

Inx
) Gt
b) A GE+ )
Q) x (f;f =)
d) \/—(lnx \/})
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17 Find the derivatives of exponential functions

Loyt J1 gl cliicin ala)
1. Find the derivative for f(x) = x3e*  daiael asgl
a) 3x3e* + x3e*
b) x%e*(3 + x)
) e*(3x% + x3)
d) x3e* + 3x%e*

2. Find the derivative for f(x) = e?¥cos 4X  diliell dgi

a) 2e2* cos 4x + 4e**sin 4x
b) e2*(2 cos 4x + 4sin 4x)
c) 2e**cos 4x + 4e**sin 4x
d) e?*(2 cos 4x — 4sin 4x)

3. Find the derivative for f(t) =t + 2'c  a&iiell dsgi

a) 1+ 2%In 2
by1+¢t-2t1
o 1+2t
d)1+1In2-2¢
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4. Find the derivative for f(t) =t - 43"  aaiaed dsgi

2) 43¢ + ¢ - 43%n 4

b) 43t(1 + 3¢In 4)
)43t +¢-3-43n 4
d) 43 (1 + 3In 4)

5. Find the derivative for f(x) = 2e**1  aziad dagi

a) 8e**
b) Ze4x+1
C) 8e4x+1
d) 2e*

6. Find the derivative for f(x) = (1/e)*  a&iiad asgi

a) —(1/e)*In (1/e)
b) (1/e)*

o —(1/e)*In e

d) —(e)*
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7. Find the derivative for h(x) = (1/3)*°  Adidelt das
2) 2x - (1/3)*°In (3)

b) (1/3)*'In (1/3)

Q) x2 - (1/3) 7

d) —2x - (1/3)*'In (3)

8. Find the derivative for A(x) = 4™ Adiiel sl

a) —2x - 4~°In 4
b) 2x - 47*’In 4
O —x-47%In 4
d) 4*°In 4

. 3 . 2 v e o L1
9. Find the derivative for f(u) = e¥ ™%  dziad s

a) eZu+4

b) (2Qu + 4)e +iu
Q) e T2y + 4)

d) eu2+4u . 2u

)
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10. Find the derivative for f(u) = 3etn%

a) 3e"M¥Usec 2y
b) 3e¥tan u
c) 3e®MUsec u
d) e Usec?y

AS ..\@3!

4w
11. Find the derivative for f(w) = —

4wetW—etW

a)
b)

W2
e*"(4w-1)

A ..\::y

w

12. Find the derivative for f (W) = —

e6W

1+6w
Q) —&
b e®W_ewedW
) el2w
1-6w
) —ew

1 6w

>___

ebW 6w

A ..\::y
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13. Find the derivative for f(x) = In 2x

1
a) Z
1
b) =
2
C);

d)~In 2

Aalnel) dgl

14. Find the derivative for f(x) = In V8x

1
a) ;

AS et ..L::j‘
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Q23 Solve real-life problems using derivatives of exponential and logarithmic functions 25-30 194

Ly )& gl g Al J) gall cliidia aladinly Aibald) OISl Ja 196

25. Find the equation of the tangent line to y = 3e* atx =1 (omiall (uleal! Aalae gl

Answer: y = 6ex — 3e

26. Find the equation of the tangent line to y = 3% atx = 1 Gomialt (ulaol! Aslae ta gl

Answer: y = 3eln3.(x — 1)+ 3

52
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27. Find the equation of the tangent line to y = x? Inx at x = 1 mialt pulaalt Aralae i

Answer: y =x —1

28. Find the equation of the tangent line to y = 21n x3 at X = 1 omiell uleal! Aalae g

Answer: y = 6x — 6

53]
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29. (a) Find all values of x for which the tangent line to y = xe™“* is horizontal

Ladi y = xe”H WA uleell ad Ladie 5553 S0 X @ aren Al (1)29.

1
Answer: x = 2

3

29. (b) Find all values of x for which the tangent line to y = xe™>* is horizontal

(Gai y = xe 3 AL puleall lad Latie 35S0 o1 X @id ares g (2)29.

1
Answer: x = 3

=
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30. (a) Find all values of x for which the tangent line to y = x?e 2" is horizontal

(bl y = x2e ™2 ANAL puleall Ik Lbuie (558 X1 X @id asen wiangi ()30,

Answer: x = 0,1

3

30. (b) Find all values of x for which the tangent line to y = x%?e 3% is horizontal

(Gai y = 2267 WAl puleall fad Ldie 3550 o1 X @ud are gl ()30.

Answer: x = 0,

wIN

B8
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Lesson 3-8

18 | Use implicit differentiation to find derivatives of inverse trigonometric functions | 29-32 | 204
Lpad) A0 ) glf cliidin Moy el (GUELEY) a)adia) 206

29. (a) Find the derivative for f(x) = sin "1(x3 + 1)  daiiel wsgi
a)

1—(x3+1)2

b—
)v1—x6—2x3
3x?
C>V—x6—2x3
2
x

1—(x3+1)2

29. (b) Find the derivative for f(x) = sin “1(v/x)  Azidell dooi
1
a)ZV1—x

1
b =
c)

1
d

2x(1-x)
1

2Vx—x2

30. (a) Find the derivative for f(x) = cos "1(x% + x)  daiied gl

V) e
) — 2x+1
)~ T
1
N

2x+1
RN

(5
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30. (b) Find the derivative for f(x) = cos “1(2/x)  aaiiell wsgi
__ 2z
a)xzw/1—4/x2
b 2
)wax2—4
2
C>__xzw/1—4/x2
d) —2—
>xVx2—4

31. (a) Find the derivative for f(x) = tan "1(v/x)  diiied dsgl
1

2) 2vVx(1+x)
b) L

1+x
1

) Vx(1+x)

1
d) 2(1+x)Vx

31. (b) Find the derivative for f(x) = tan ~1(1/x)  Aaidel i
Options:
1
Q) ~ Tz
b)

1
c) —

1+x2
1

xZ+1
1

) x2(1+1/x2)

| 57 |
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32. (a) Find the derivative for f(x) = V2 +tan ~1x A&l asgi

1
a)
2vV2+tan 1 x-(1+x2)
1
b) s ——
2vV2+tan ~1x
1

C
) (1+x2)V2+tan "1 x
1

d> 2(1+x2)V2+tan ~1x

32. (b) Find the derivative for f(x) = €™ ¥ Aziial sl

-1
etan X

2) 14x2

b) ptan ~tx

etan ~1x

) T

d)etan ' . tan 1y
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24 | Find derivatives implicitly Ex4 199
dgladal) Bl cliidal) sag) 201

EXAMPLE 8.4 Finding a Second Derivative Implicitly
Find y"’ (x) implicitly for y? + 2e™*Y = 6. Then find the value of y"" at the point (0,2).

(0,2)ataitt e V' da® dangl G dang . . Y2 + 267V =6 analt V(%) Aciedd) Adiied! Ao

y'(0)=-3

)
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25 | Use implicit differentiation to find derivatives of inverse trigonometric functions 29-32 | 204
Lpual) Aflal) J) gal) ciliiidia M Aasal) GUELEY) aladic) 206

29. (a) Find the derivative for f(x) = sin "1(x3 + 1)  ddiiel syl

3x?
NS
29. (b) Find the derivative for f(x) = sin "1 (Vx)  Axifelt g
e p—
- 2{x(1 —x)

(0]
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30. (a) Find the derivative for f(x) = cos ~1(x? + x)

30. (b) Find the derivative for f(x) = cos ~1(2/x)

Al ..\@3!
£ 2x +1
x) = —
J1—(x%+x)?
Al gl

2
f'tx) = or

2 _
X2 1_% XVXx 4
\J X

(&)
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31. (a) Find the derivative for f(x) = tan "1(v/x)  diised dsgl

= raTs

31. (b) Find the derivative for f(x) = tan "1(1/x)  Aaiaell dagi

Fe=-1a

B
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32. (a) Find the derivative for f(x) = V2 + tan ~1x  a&iaed dsgi

fl) =

1

2v2+tan 1x - (1 +x2)

1

32. (b) Find the derivative for f(x) = €™ % Azizell wai

f'(x) =

tan ~1x

1+ x2

(s3]
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Lesson 3-10

Q19 | Learn Rolle's Theorem and use it in applications
Clipdatl) A Lgaddial g J g 4ot ag

Ex1

214
216

Find a value of ¢ satisfying the conclusion of Rolle's Theorem for

ollanall 5ylal 8 ANAL Joy An,da0 A D 3aml € dad Aol

Ex1: f(x) = x3 — 3x% + 2x + 20n the interval [0, 1].

a)yc =1.57
b) c = 0.4226

c)c=1.57 and 0.4226

2
d)C—E

1) f(x) = x3 + x2,[0,1]

a)c=—1.22
byc=1
c)c=0
d) c =0.55

collanaell 3,2l & AN Jgy A3 ad Aech GamT C dead A9l

2) f(x) = sin x, [O,g

a)c =

[
b)c =0.63
c)c=20.88
d)c=0

ollanal) 3iall 2 AL Joy Aapdad AoecO Gamd ¢ ded Aol
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Q20 | Learn the Mean Value Theorem and use it in applications

(o Lgaadini) g Adau giall dagll) 4y a5 ala

Ex5S

219
221

EXAMPLE 10.5 Proving an Inequality for sin X Prove that | sin a |<| a | foralla # 0.

a0 U8 Isinal<lal g Cedl ot AAl Aulde OLSY :10.5 JLet

a) Using the Mean Value Theorem on f(x) = sin x
b) Using the Taylor series expansion of sin x

¢) Using the fact that :—x (sin x) = cos x

d) Using the definition of the derivative at x = 0

f(x) =sin x Lle Aawgial! de@l A0 aluiiuia)

Sinx ANl 5sLils Alubludie A liiiuib)

%(sin X) = COS X Ol ddds> aldxiwiC)

X =0 Lo AdTiel ayyad aliiiuid)

(&)
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Q26

Understand the Mean Value Theorem and use it in applications.
ClBadal) 8 Lgalading g Adau gial) Aall) 4 a3 o G ol

30-40

219
221

30. If f'(x) < O for all x, prove that f(x) is a decreasing function:
that is, if a < b, then f(a) > f(b).

S(@) > f(b) aaz < b IS 13t AwaBlS Ay f(X) o S ¢ x @d T I f/(X) < 0 cals 1y

31. Find the derivative and determine whether the function is increasing, decreasing or

neither for

EUD ol a1 400030 a1 Aualdlil A dds> @D Aded! da gl

f(x) =x3+5x+1

f'(x) = 3x% + 5, Increasing

(6]
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32. Find the derivative and determine whether the function is increasing, decreasing or
neither for

EU il af Aoua3h AT Aualll ANal su> @D AZLied! Al
f(x) =x>+3x3—-1

f'(x) =5x*+ 9x2, Increasing

33. Find the derivative and determine whether the function is increasing, decreasing or
neither for

U sl a1 400030 a1 Aualdlil A dd> @D Adved! Lol
fx)=—x3-3x+1

f'(x) = =3x% -3, Decreasing

G

EOT 112 ADV Term 1 by: Sayed Saad




34. Find the derivative and determine whether the function is increasing, decreasing or
neither for

EU il af Aoua3h AT Aualll ANal su> @D AZLied! Al
fx) =x*+2x2+1

f'(x) = 4x3 + 4x, neither

35. Find the derivative and determine whether the function is increasing, decreasing or
neither for

EUS ol a1 400030 a1 Auallil A A @D Aded! da gl

f(x)=e”

f'(x) = e*, Increasing

(s3]

EOT 112 ADV Term 1 by: Sayed Saad




36. Find the derivative and determine whether the function is increasing, decreasing or
neither for

EUTS @ A Aty A Awadll ANAN S @b Adibel! dae

fx)=e™*

f'(x) = —e ™, Decreasing

37. Find the derivative and determine whether the function is increasing, decreasing or
neither for

U il AT A0u030 A1 Auallil Al su> @D AGLied! dan gl

f(x)=1Inx

f'(x) = i, Increasing

()
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38. Find the derivative and determine whether the function is increasing, decreasing or
neither for

EU il AT A3 AT Aualll ANal sus @D ALY dan gl
f(x) =1n x?

f'(x) = = neither

39. Suppose that s(t) gives the position of an object at time t. If s is differentiable on the
interval [a, b], prove that at some time t = ¢, the instantaneous velocity at t = ¢ equals
the average velocity between times t = @ and t = b.

39. ol pas@is(f) Gailt Lie Lo mua pBge lasst. COIS 135S 3yl e BLETAM ALLB[a, b] 43 Codila ¢
b (o) et = € e Adanll Aoyl (Bt = ¢ Gajll (o Aawsiel) Aot Soludt = a  Gwe3digt = b.

Mean Value Theorem

(™)

EOT 112 ADV Term 1 by: Sayed Saad




40)Two runners start a race at time 0. At some time ¢ = a, one runner has pulled ahead,
but the other runner has taken the lead by time t = b. Prove that at some time t = ¢ > 0,
the runners were going exactly the same speed.
Lo 5a) e .0 Ha3dt e Bt Glelde Tt = a Jalom 3yldalt A 42N cldall (ST ¢ Sudidal! dani a A&5 ¢
SNt = b. Lo (e e A3 Cetiit = ¢ > Olobed Lguuiad Ao pually SIS sy Sleldall SIS ¢.

Intermediate Value Theorem for velocities

41) If f and g are differentiable functions on the interval [a, b] with f(a) =
g(a) and f(b) = g(b), prove that at some point in the intetval [a, b], f and g have
parallel tangent lines.
COlS 13f 99 Byl e BLELLM Gudbild Gcds[a,b]  Ceemaf(a) = g(a) sf (b) = g(b) 43 Ceola ¢
Byl G Lo Aladd wic[a,b] 3 59Sa of 99 Aniisie Aules boghas.

Mean Value Theorem for parallel tangents

()
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