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Estimate an arc length of a given function.
1 - (7-12) 68
Blase dly aoin o wadll Job pais

In exercises 7-12, estimate the length of the curve y = f(x) on the given interval using
(@) 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 curve.

7. f(x) =cosx, 0 <x<7x/2 8. f(x) =sinx, 0 <x<7/2
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Estimate an arc length of a given function.
1 - (7-12) 68
Blase dly aoin o wadll Job pais

In exercises 7-12, estimate the length of the curve y = f(x) on the given interval using
(@) 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 curve.

9. fx) =vVx+1,0<x<3 10. f(x) =1/x,1<x<2
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Estimate an arc length of a given function.
(7-12) 68

Blass Al sovie e ugdll Jab padl

1

In exercises 7-12, estimate the length of the curve y = f(x) on the given interval using
(@) 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 curve.

11. f(x) =x*+1,-2<x<2 12. fx) =2 +2,-1<x<1
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Find a limit algebraically or graphlcally, if
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Find a limit algebraically or graphically, if it exists.
2 - Example3 71
Sy Of chilog b lo 1> Dl dasd Sl
EXAMPLE 2.3 Determining Limits Graphically y
A
Use the graph in Figure 2.8 to determine llr]n f(x), lir]n+ f(x), llm f(x) and hm] fx). ol
r=>1T x—=1t" X—>—
Solution For linll f(x), we consider the y-values as x gets closer to 1, with x < 1. 1 /
A=1" 1 L 1 L
That is, we follow the graph toward x = 1 from the left (x < 1). Observe that the o 1 i/ S
graph dead-ends into the open circle at the point (1, 2). Therefore, we say that -1+
lll}] f(x) = 2. For llm f(x), we follow the graph toward x =1 from the right (x > 1). 5
X—=1" X— —eT
In this case, the graph dead-ends into the solid circle located at the point (1, =1).
For this reason, we say that lim+ f(x) = —=1. Because Iinl1 flx) # lil}]+ f(x), we say FIGURE 2.8
X— - —
that lnm f(x) does not exist. Finally, we have that lim f(x) =1, since the graph y = fx)

X

approaches a y-value of 1 as x approaches —1 both from the left and from the right.

lim f(x) = 2. hm fx) # lmll fx) lim} flx)=1
y—]7° X=> X -
Bt ~
ode i 1 and
ot -nf im f(x) = — lim {oes not exist v T
X TEZAIS ;,:,%: _\-l_l..n]l- f(x) 1. 11_‘! f(x) does no L'\l's S
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Question 3

Find limits of polynomial, rational, and
trigonometric functions using theorems _
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3 Find limits of polynomial, rational, and trigonometric functions using theorems, (1.28) =
Sl S yaS plaiacl ddlially dasilly 39! 545 Jlgl dilgs S

In exercises 1-28, evaluate the indicated limit, if it exists. Assume that lin(} % = 1.
1. lim(x* —3x +1) 2. lim V/2x + 1
x—0 x—2
3. limcos ' (x?) 1. limﬂ

x=0 -2 X% 4+ 4

-~ .
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3 Find limits of polynomial, rational, and trigonometric functions using theorems, (1.28) =
Sl S yaS plaiacl ddlially dasilly 39! 545 Jlgl dilgs S

In exercises 1-28, evaluate the indicated limit, if it exists. Assume that lin& % = 1.
X—
5, lim > —*=6 6. Tim X TA72
" x=3 x-—3 " x-1x2—=3x+2
2 3
: —x—=2 _
7. lim = 8. lim—+—
-2 x2—4 -1 x2 4+ 2x—3
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3 Find limits of polynomial, rational, and trigonometric functions using theorems, (1.28) =
Sl S yaS plaiacl ddlially dasilly 39! 545 Jlgl dilgs S

. gt a s . . Sinx
In exercises 1-28, evaluate the indicated limit, if it exists. Assume that lm(} —~ = 1.
. X—
. SInx . tanx
9. Iim 10. Iim
x=0 tan x x-0 X
' xe—2x+1 .
11. Ilm ——— 12. lim x* csc’x
x—0 x?2 -+ X x—0

-~ .
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Find limits of polynomial, rational, and trigonometric functions using theorems,

(1-28) 85

Sblgall Sbylas aladul ddlially duwilly dgast 548 Jlsll dulgs Sl

In exercises 1-28, evaluate the indicated limit, if it exists. Assume that lim Ly

x—-0 Xx

42
13. lim Y1 14. lim —2
x—() X x—0 3

15. lim 16. lim =
x—1 \/; -1 x—4 x—4
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Find limits of polynomial, rational, and trigonometric functions using theorems,

gl Sy plasial ddlially duwilly 3905l 5,85 Jlall dulgs Slow)

(1-28) 85

sinx _

In exercises 1-28, evaluate the indicated limit, if it exists. Assume that lim —— = 1.

17. lim( L —L)
—1\x—1 x*-1

2
6}, ke
x—0 1 — eX

x—-0 Xx

18. Iim 2K
=0\x ]

sin | x|

20, lim ——

x—0 5
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3 Find limits of polynomial, rational, and trigonometric functions using theorems. (1.28) =
Sl S yaS plaiacl ddlially dasilly 39! 545 Jlgl dilgs S

In exercises 1-28, evaluate the indicated limit, if it exists. Assume that lin(} % = 1.
2x ifx<?2 |
21. hi , Wh = .
lim f(x), where f(x) 2 ifx>2
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3 Find limits of polynomial, rational, and trigonometric functions using theorems, (1.28) =
Sl S yaS plaiacl ddlially dasilly 39! 545 Jlgl dilgs S

In exercises 1-28, evaluate the indicated limit, if it exists. Assume that lim Ly

x—=0 X
xe 1 ifae=1

22. lm flx), wheref®) =1 3,11 ix>-1

-~ .
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Find limits of polynomial, rational, and trigonometric functions using theorems,

Sblgall Sbylas aladul ddlially duwilly dgast 548 Jlsll dulgs Sl

(1-28)

85

sinx _

In exercises 1-28, evaluate the indicated limit, if it exists. Assume that lim —— = 1.

r

2x+1 ifx< -1

23. lim f(x), where f(x) =4 3 if-1<x<1
x—-1 .

2x+1 ifx>1

\

x—=0 X

-~ .
L1y 27\—UJ_|
SHL el g a0 ey
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Find limits of polynomial, rational, and trigonometric functions using theorems,

Sblgall Sbylas aladul ddlially duwilly dgast 548 Jlsll dulgs Sl

(1-28)

85

sinx _

In exercises 1-28, evaluate the indicated limit, if it exists. Assume that lim —— = 1.

;
2x+1 ifx< -1

24. lim f(x), where f(x) =< 3 if-1<x<1

x—1

2x+1 ifx>1

L

x—=0 X
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3 Find limits of polynomial, rational, and trigonometric functions using theorems, (1.28) =
Sl S yaS plaiacl ddlially dasilly 39! 545 Jlgl dilgs S

In exercises 1-28, evaluate the indicated limit, if it exists. Assume that lim Ly

x—=0 X
2+ h)? -4 14+Hh)? -1
25. lim( T ) 26. lim( i )
h—0 h h—0 h
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3 Find limits of polynomial, rational, and trigonometric functions using theorems, (1.28) =
Sl S yaS plaiacl ddlially dasilly 39! 545 Jlgl dilgs S

In exercises 1-28, evaluate the indicated limit, if it exists. Assume that lin& % = 1.
X—
. (2
. sin(x- —4 . tanx
27. lim ( ) 28. Iim
=2  x2—4 x=0 DX
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Question 4

Find limits of polynomial, rational, and
trigonometric functions using theorems _
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Find limits of polynomial, rational, and trigonometric functions using theorems.

a4 Example3.7

OLL! Obylas aladuiwl Adlially duadlly S9! 5455 Jlgll Llgs sl

81

EXAMPLE 3.7 A Limit of a Product That Is Not the Product of the Limits

Evaluate lin(l)(x cot x).
X—

Solution Your first reaction might be to say that this is a limit of a product and so,

must be the product of the limits:

liH(l) (xcotx) = (lim x) (lirn cot x) This is incorrect!
X—>

x—0 x—0
=0-7=0, (3.5)
where we’ve written a “?” since you probably don’t know what to do with lir% cot x.
" G

Since the first limit is 0, do we really need to worry about the second limit? The
problem here is that we are attempting to apply the result of Theorem 3.1 in a case
where the hypotheses are not satisfied. Specifically, Theorem 3.1 says that the limit of
a product is the product of the respective limits when all of the limits exist. The graph in
Figure 2.16 suggests that lim cot x does not exist. You should compute some function

x—0

values, as well, to convince yourself that this is in fact the case. Since equation (3.5)

E ::: o E does not hold and since none of our rules seem to apply here, we draw a graph (see
Moo -é?'{f Figure 2.17) and compute some function values. Based on these, we conjecture that

l—ME—I '

X @ lim(xcotx) =1,
st : x—0
El“u..m“t.r

L

e :} S

> X

oy
o[y
T N N

FIGURE 2.16

y=cotx
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Find limits of polynomial, rational, and trigonometric functions using theorems.
4 Example3.7 81
S Doyl plaskiunl Aeblhadly dusundlly S9onl 555 Jlgll il Slns
" . = = Yy
EXAMPLE 3.7 A Limit of a Product That Is Not the Product of the Limits
Evaluate lim(x cot x).
x—0

lim(xcotx) =1,

x—0

which is definitely not 0, as you might have initially suspected. You can also think
about this limit as follows:

lim(x cot x) = lim (xcf)ﬂ) = lim (L cosx)
x—0 x—0

sin x x—0 \ sinx 3
¥ —t+—+—>x
=: (lim —) (lim COS x) 0.3
x20.8InX/ A0 FIGURE 2.17
lim cos x y =xcotx
i X S 1 29
= 15)
lim — +0.1 0.9967
80 ¥ 0.01 0.999967
+0. .
since chl_l’)l(l) cosx = 1 and where we have used the conjecture IR T
sin x
[@].5 ;,;r!;BE we made in example 2.6 that lim — = 1. +0.0001 | 0.9999999967
=‘-...= -0 X +0.00001 | 0.999999999967

S0 Al g ) e
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Question 5

Find horizontal, vertical, and slant
asymptotes using limits

A, Page 106
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Find horizontal, vertical, and slant asymptotes using limits. (23-32)

Silgdl aludil dblallg dud i LAV Oylas)l bghas slow]

In exercises 23-28, determine all horizontal and vertical asymptotes. For each side of each vertical
asymptote, determine whether f(x) — oo or f(x) —» —co.
X

23. (a) f(x) = 1_ 2 (b) flx) = i

-~ .

i 1anl]
SOl Qg | e
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Find horizontal, vertical, and slant asymptotes using limits. (23-32)

Silgdl aludil dblallg dud i LAV Oylas)l bghas slow]

In exercises 23-28, determine all horizontal and vertical asymptotes. For each side of each vertical
asymptote, determine whether f(x) — oo or f(x) —» —oo.

X

24, = L %
(@) f(x) \/4+—x2 (b) f(x) T

-~ .

i 1anl]
SOl Qg | e
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Find horizontal, vertical, and slant asymptotes using limits. (23-32)

Silgdl aludil dblallg dud i LAV Oylas)l bghas slow]

In exercises 23-28, determine all horizontal and vertical asymptotes. For each side of each vertical
asymptote, determine whether f(x) — oo or f(x) —» —oo.

3x* + 1 1—
25. S N X
fo) =553 26. f0) = 57—

-~ .

i 1anl]
SOl Qg | e
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Find horizontal, vertical, and slant asymptotes using limits. (23-32)

Silgdl aludil dblallg dud i LAV Oylas)l bghas slow]

In exercises 23-28, determine all horizontal and vertical asymptotes. For each side of each vertical
asymptote, determine whether f(x) — oo or f(x) —» —oo.

27. f(x) =4tan™ x—1 28. f(x) = In(1 — cosx)

-~ .

i 1anl]
SOl Qg | e
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B Find horizontal, vertical, and slant asymptotes using limits. (23-32) e
Silgdl aludil dblallg dud i LAV Oylas)l bghas slow]
In exercises 29-32, determine all vertical and slant asymptotes.
3 2
X x“+1
29, y= - 30. y =
4 —x x—2

Ly janld|

SO el Qg | ey
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B Find horizontal, vertical, and slant asymptotes using limits. (23-32) e
Silgdl aludil dblallg dud i LAV Oylas)l bghas slow]
In exercises 29-32, determine all vertical and slant asymptotes.
3 4
X X
SN 32. y= ——
T rx—4 )

Ly janld|

SO el Qg | ey
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Question 6

Sketch the graph of a function using the
graph of its derivative —

5 Page 51
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Sketch the graph of a function using the graph of its derivative, (13-18) 151

i) Ll kel e Ioleds! AW poxie @as)

In exercises 13-16, use the graph of f to sketch a graph of f’.

13. (a) ?1 (b)

> <

. /

N
S ETT RN
S Y
S i g 1 By
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Sketch the graph of a function using the graph of its derivative, (13-18) 151

i) Ll kel e Ioleds! AW poxie @as)

In exercises 13-16, use the graph of f to sketch a graph of f’.
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Sketch the graph of a function using the graph of its derivative, (13-18) 151

i) Ll kel e Ioleds! AW poxie @as)

In exercises 13-16, use the graph of f to sketch a graph of f’.
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Sketch the graph of a function using the graph of its derivative, (13-18) 151

i) Ll kel e Ioleds! AW poxie @as)

In exercises 13-16, use the graph of f to sketch a graph of f’.
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Sketch the graph of a function using the graph of its derivative,

(13-18)

151

i) Ll kel e Ioleds! AW poxie @as)

In exercises 17 and 18, use the given graph of f’ to sketch a plausible graph of a continuous function f.
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Sketch the graph of a function using the graph of its derivative,

(13-18)

151

i) Ll kel e Ioleds! AW poxie @as)

In exercises 17 and 18, use the given graph of f’ to sketch a plausible graph of a continuous function f.
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Question 7

Understand the relationship between
continuity and differentiability
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Understand the relationship between continuity and differentiability.
7 - - - (19-22) 151
Bkl JuasVl cu dA35al e

In exercises 19-22, compute the right-hand derivative

h) —f(0

D, f(0) = hlilgi &) hf( ) and the Ileft-hand derivative
h) —f(0

D_£(0) ’ im f( )hf( ). Does f’(0) exist?

19. £ 2x+1 ifx<O
: f(x) =
f 3x+1 ifx>0
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7

Understand the relationship between continuity and differentiability.

G Yl JLas (s Al agd

(19-22)

151

In exercises 19-22, compute the right-hand derivative

D, f(0) =

D_£(0)

h) — (0

hlil(l,i AL - f0) and the left-hand derivative
h) — (0

’ im f( ) hf( ). Does f’(0) exist?

0 ifx<0

20. fto) = {Zx ifx > 0
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Understand the relationship between continuity and differentiability.

G Yl JLas (s Al agd

(19-22)

151

In exercises 19-22, compute the right-hand derivative

D, f(0) =

D_£(0)

21. f(x) = {

l..ﬂ.

h) — (0
hlil(l,i AL - A and the left-hand derivative
£~ £O) ,
ot?
h—»O‘ - . Does f’(0) exist
x> ifx<0
¥ ifx>0
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7

Understand the relationship between continuity and differentiability.

G Yl JLas (s Al agd

(19-22)

151

In exercises 19-22, compute the right-hand derivative

D, f(0) =

D_£(0)

22. f(x) = {

l..ﬂ.

h) — (0

hlil(l,i AL - f0) and the left-hand derivative
h) — (0

’ im f( ) hf( ). Does f’(0) exist?

2x ifx <0
2 +2x ifx>0
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Question 8

Find the average velocity and the
instantaneous velocity at a given point __
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8 Find the average velocity and the instantaneous velocity at a given point. (21-24) 161

Blans dlad) Jic ddasell ds oullg ah...u,SAJI A ! Sl

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

21. s(t) = —16t* + 40t + 10
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8 Find the average velocity and the instantaneous velocity at a given point. (21-24) 161

Blans dlad) Jic ddasell ds oullg ah...u,SAJI A ! Sl

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

22, s(f) = —4.9t> +12t -3
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S i g ) s

Justin Dsouza




8 Find the average velocity and the instantaneous velocity at a given point. (21-24) 161

Blans dlad) Jic ddasell ds oullg ah...u,SAJI A ! Sl

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

23. s(f) = \/t + 2F
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8 Find the average velocity and the instantaneous velocity at a given point. (21-24) 161

Blans dlad) Jic ddasell ds oullg ah...u,SAJI A ! Sl

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

24. s(t) =10 — %
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Question 9
Apply the chain rule for differentiation
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- Apply the chain rule for differentiation

(31-38)

G § Al e Budas

177

In exercises 31 and 32, use the relevant information to compute the derivative for h(x) = f(g(x)).

31. 1'(1), where f(1) = 3,g(1) = 2,f'(1) =4,f'(2) = 3,
¢(1)=-2and ¢'(3) =5
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- Apply the chain rule for differentiation

(31-38)

G § Al e Budas

177

In exercises 31 and 32, use the relevant information to compute the derivative for h(x) = f(g(x)).

32. 1'(2), where f(2) =1,49(2) =3, (2) = -1, (3) = -3,
¢d(1)=2and ¢'(2) =4
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- Apply the chain rule for differentiation (31-38) 177

G § Al e Budas

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.
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Apply the chain rule for differentiation

(31-38)

G § Al e Budas

177

34. Ifthe graph ofadifferentiable function f is symmetric about the line x = a, what can you say about

the symmetry of the graph of f'?
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9

Apply the chain rule for differentiation

(31-38)

G § Al e Budas

177

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

35. (a) f(x*)
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(b) [f ()]

c) f (f ()
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Apply the chain rule for differentiation

(31-38)

G § Al e Budas

177

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

36. () f(v/)

:1' h."'g
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() f (xf (x))
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Apply the chain rule for differentiation

(31-38)

G § Al e Budas

177

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

37. (a) £(1/)

:1' h."'g
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(b) 1/f(x)

(c)f( :
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Apply the chain rule for differentiation

(31-38)

G § Al e Budas

177

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

38.

@) 1+

:1' h."'m

rc
ME
'Eﬁ:}f
“= .m

b) [1+f(x)]?

(c) f(1+f())
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Question |0

Find the derivative of an inverse function
using the Chain Rule
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Find the derivative of an inverse function using the Chain Rule.

10 (17-22) 176

In exercises 17-22, f has an inverse g. Use Theorem 5.2 to find g’ (a).

17. flx) =X’ +4x—1,a= -1

-~ .
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Find the derivative of an inverse function using the Chain Rule.

10 (17-22) 176

In exercises 17-22, f has an inverse g. Use Theorem 5.2 to find g’ (a).

18. f(x) =x +4x—2,a= -2

-~ .
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Find the derivative of an inverse function using the Chain Rule.

10 (17-22) 176

In exercises 17-22, f has an inverse g. Use Theorem 5.2 to find g’ (a).

19. f(x) =x +3x° +x,a=5

-~ .
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Find the derivative of an inverse function using the Chain Rule.

10 (17-22) 176

In exercises 17-22, f has an inverse g. Use Theorem 5.2 to find g’ (a).

20. f(x) =x+2x+1,a=-2

-~ .
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Find the derivative of an inverse function using the Chain Rule.

10 (17-22) 176

In exercises 17-22, f has an inverse ¢. Use Theorem 5.2 to find g’ (a).

21. f(x) = VX3 +2x+4,a=2

-~ .
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Find the derivative of an inverse function using the Chain Rule.

10 (17-22) 176

In exercises 17-22, f has an inverse g. Use Theorem 5.2 to find g’ (a).
22. f() = V¥ + 43 +3x+1,a=3

-~ .
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Find the derivative of an inverse function using the Chain Rule.

10 (17-22) 176

In exercises 17-22, f has an inverse g. Use Theorem 5.2 to find g’ (a).
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Find the derivatives of trigonometric
functions using differentiation rules
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11

Find the derivatives of trigonometric functions using differentiation rules.

(19-22)

GEEY uelgh alidiwl Ldliall Jlg Ul Oliiis slox)

184

In exercises 19-22, find the derivative of each function.

19. (a) f(x) = sinx?
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(b) f(x) = sin® x

(c) f(x) = sin2x
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o Find the derivatives of trigonometric functions using differentiation rules.

(19-22)

GEEY uelgh alidiwl Ldliall Jlg Ul Oliiis slox)

184

In exercises 19-22, find the derivative of each function.

20. (a) f(x) = cos \/; (b) f(x) = 4/cos x
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e
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(c) f(x) = cos %x
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11

Find the derivatives of trigonometric functions using differentiation rules.

(19-22)

GEEY uelgh alidiwl Ldliall Jlg Ul Oliiis slox)

184

In exercises 19-22, find the derivative of each function.

21. (a) f(x) = sinx* tanx (b) f(x) = sin”(tan x)

E :"l'h:*'@E

o

8 l_ME
it 5 o

A

[m] = Eg .

(c) f(x) = sin(tan® x)
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11

Find the derivatives of trigonometric functions using differentiation rules.

(19-22)

GEEY uelgh alidiwl Ldliall Jlg Ul Oliiis slox)

184

In exercises 19-22, find the derivative of each function.

22. (a) f(x) = secx*tan x? (b) f(x)

E :"l'h:*'@E

o

8 l_ME
it 5 o

A

[m] = Eg .

= sec’(tanx)

(c) f(x) = sec(tan®x)
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Question |2

Find derivatives of natural Iogarlthmlc
functions 4
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Find derivatives of natural logarithmic functions. (1-14)
12 192

dpadall duainyle gl Jigull Olaiies Slou)

In exercises 1-24, differentiate each function.

1= e 2. f(x) = e* cos4x

-~ .
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Find derivatives of natural logarithmic functions. (1-14)
12 192

dpadall duainyle gl Jigull Olaiies Slou)

In exercises 1-24, differentiate each function.

3. f) =t+2 4. f(t) = t4”

.
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Find derivatives of natural logarithmic functions. (1-14)
12 192

dpadall duainyle gl Jigull Olaiies Slou)

In exercises 1-24, differentiate each function.

5. f(x) = 2e*H 6. f(x) = (1/e)"
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Find derivatives of natural logarithmic functions. (1-14)
12 192

dpadall duainyle gl Jigull Olaiies Slou)

In exercises 1-24, differentiate each function.

7. hx) = (1/3)* 8. h(x) =47

2

-~ .
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Find derivatives of natural logarithmic functions. (1-14)
12 192

dpadall duainyle gl Jigull Olaiies Slou)

In exercises 1-24, differentiate each function.

9. f(u) — euz+4u 10. f(u) — 3etan u
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Find derivatives of natural logarithmic functions. (1-14)
12 192

dpadall duainyle gl Jigull Olaiies Slou)

In exercises 1-24, differentiate each function.

e4w W0
11. f(’CU) = ? 12. f(w) = ﬁ
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Find derivatives of natural logarithmic functions. (1-14)
12 192

dpadall duainyle gl Jigull Olaiies Slou)

In exercises 1-24, differentiate each function.

13. f(x) = In2x 14. f(x) =1In \/gc
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Question |3

Use implicit differentiation to find derivatives
of inverse trigonometric functions
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Use implicit differentiation to find derivatives of inverse trigonometric functions.
13 (29-34) 204
Sl QL) gl Olaides Sl § (pedll GUAAYI plaseiul

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

29. (a)f(x) =sin™'(x® + 1) (b) f(x) = sin“l(\/a_c)
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Use implicit differentiation to find derivatives of inverse trigonometric functions.
13 (29-34) 204
Sl QL) gl Olaides Sl § (pedll GUAAYI plaseiul

In exercises 29-34, find the derivative of the given function.
30. (a)f(x) = cos™'(x* + x) (b) f(x) = cos™(2/x)
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Use implicit differentiation to find derivatives of inverse trigonometric functions.
13 (29-34) 204
Sl QL) gl Olaides Sl § (pedll GUAAYI plaseiul

In exercises 29-34, find the derivative of the given function.
31. (a)f(x) = tan~'(1/x) (b) f(x) = tan™'(1/x)
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13

Use implicit differentiation to find derivatives of inverse trigonometric functions.

Sl QL) gl Olaides Sl § (pedll GUAAYI plaseiul

(29-34)

204

In exercises 29-34, find the derivative of the given function.
32. (a)f(x) = V2 + tan~1x

i

X
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(b) f(x) = e'"
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Use implicit differentiation to find derivatives of inverse trigonometric functions.
13 (29-34) 204
Sl QL) gl Olaides Sl § (pedll GUAAYI plaseiul

In exercises 29-34, find the derivative of the given function.
33. (a)f(x) = 4sec(x?) (b) f(x) = 4sec™(x*)
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Use implicit differentiation to find derivatives of inverse trigonometric functions.
13 (29-34) 204
Sl QL) gl Olaides Sl § (pedll GUAAYI plaseiul

In exercises 29-34, find the derivative of the given function.
34. (a)f(x) = sin™"(1/x) (b) f(x) = csc™tx
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Question 14

Find the linear approximation of a given
function at a given point
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18 Find the linear approximation of a given function at a given point (1-6) 234

alad e Blass AW Jasel Coyill sl

In exercises 1-6, find the linear approximation to f(x) at x = x,,.
Use the linear approximation to estimate the given number.

3. flx) =V2x+9,x, =0, \/8.8 4. f(x) =2/x,x,=1,2/0.99

L1 1anld]
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18 Find the linear approximation of a given function at a given point (1-6) 234

alad e Blass AW Jasel Coyill sl

In exercises 1-6, find the linear approximation to f(x) at x = x,,.
Use the linear approximation to estimate the given number.

1. f(x)=\/3_c,x0=1,\/§ 2. f(x) = (x+1)3,x,=0, V1.2
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18 Find the linear approximation of a given function at a given point (1-6) 234

alad e Blass AW Jasel Coyill sl

In exercises 1-6, find the linear approximation to f(x) at x = x,,.
Use the linear approximation to estimate the given number.

5. f(x) =sin3x, x, = 0, sin(0.3) 6. f(x) =sinx, x, = 7z, sin(3.0)

.
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Question |5

Use L'Hopital's rule to compute I|m|ts in
various cases o
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Use I'Hopital's rule to compute limits in various cases
15 (1-12 247

dilises O § 0L Olu Jlug) us sl

In exercises 1-40, find the indicated limits.
Ean
It 2 2. lim e
=2 x2 —3x+ 2

1. Iim
x—-2 x2 — 4
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Use I'Hopital's rule to compute limits in various cases
15 (1-12 247

dilises O § 0L Olu Jlug) us sl

In exercises 1-40, find the indicated limits.

3. lim 4. lim
x>0 Y2 — 4 x—=—00 X2 +4x + 3
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Use I'Hopital's rule to compute limits in various cases
15 (1-12 247

dilises O § 0L Olu Jlug) us sl

In exercises 1-40, find the indicated limits.

2t -
R e | . sin

. W 6. lim ————
§ olim — i 1
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Use I'Hopital's rule to compute limits in various cases
15 (1-12 247

dilises O § 0L Olu Jlug) us sl

In exercises 1-40, find the indicated limits.

. tan™! . sin
7. Iim —t 8. Iim —t
-0 Ssint =0 sin_l t

a0l
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Use I'Hopital's rule to compute limits in various cases
15 (1-12 247

dilises O § 0L Olu Jlug) us sl

In exercises 1-40, find the indicated limits.

g SILEX 10. lim =2 *

x—7x SINX r——-1 x2 — 1

-1

a0l
S i g ) s

Justin Dsouza




Use I'Hopital's rule to compute limits in various cases
15 (1-12 247

dilises O § 0L Olu Jlug) us sl

In exercises 1-40, find the indicated limits.

. sSInx —Xx . tanx —x
11. Iim 12. Iim
x—0 x3 x—0 x3

a0l
S i g ) s
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Question 16

a) Determine the continuity of a function at a
given point & b) Find limits at mf'mty and
limits that are infinite

N Page 95,96 & 107
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Y Exercise 29-32,39-41 &
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a) Determine the continuity of a function at a given point. (29-32)&(39-41)

P95,96
" a)slans dadl wis Ay JLas! ‘3 Gzt

b) Find limits at infinity and limits that are infinite. (67-71)
b) AledUl wis Sbilgilly BN J) J335 F Sblg! sl

107

29. Suppose that a state’s income tax code states that the tax liability on x dirhams of taxable

0 ifx<0
income is given by T(x) =< 0.14x if 0 < x < 10,000
c+ 0.21x if 10,000 < x.

Determine the constant ¢ that makes this function continuous for all x. Give a rationale why
such a function should be continuous.

1ol
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a) Determine the continuity of a function at a given point. (29-32)&(39-41)
a)slane dadl wie A Juall § ot

P95,96
16

b) Find limits at infinity and limits that are infinite. (67-71)
b) AledUl wis Sbilgilly BN J) J335 F Sblg! sl

107

30. Suppose a state’s income tax code states that tax liability is 12% on the first AED 20,000 of taxable

earnings and 16% on the remainder. Find constants a2 and b for the tax function

0 ifx <0
T(x) =< a+0.12x if 0 < x <20,000 such that T(x) is continuous for all x.
b+ 0.16(x — 20,000) if x > 20,000
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a) Determine the continuity of a function at a given point.

(29-32)&(39-41)

- a)slans dadl wis Ay JLas! ,‘; Gzt

P95,96

b) Find limits at infinity and limits that are infinite.

(67-71)

b) RN wis Sblgalls LUSWI J) Js3 1 Sbled sl

107

31. In example 4.8, find b and c to complete the table.

.

L 1ol
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a) Determine the continuity of a function at a given point.

(29-32)&(39-41)

- a)slans dadl wis Ay JLas! ,‘; Gzt

P95,96

b) Find limits at infinity and limits that are infinite.

(67-71)

b) RN wis Sblgalls LUSWI J) Js3 1 Sbled sl

107

32. In example 4.8, show that T(x) is continuous for x = 6000.

L 1ol
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a) Determine the continuity of a function at a given point.

(29-32)&(39-41)

" a)slans dadl wis Ay JLas! ‘3 Gzt

P95,96

b) Find limits at infinity and limits that are infinite.

(67-71)

b) RN wis Sblgalls LUSWI J) Js3 1 Sbled sl

107

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

Zsinx ifx <0

39. f¥) =14 ! if x=0
bcosx ifx>0

-
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a) Determine the continuity of a function at a given point.

(29-32)&(39-41)

" a)slans dadl wis Ay JLas! ‘3 Gzt

P95,96

b) Find limits at infinity and limits that are infinite.

(67-71)

b) RN wis Sblgalls LUSWI J) Js3 1 Sbled sl

107

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

rae’(+1 ifx <0
40. f(x) =< sin_lz ifo<x<2
x> —x+b ifx>2

-

L1 1ol
S0l g ) e

Justin Dsouza




16

a) Determine the continuity of a function at a given point.

(29-32)&(39-41)

a)slane dadl wie A Juall § ot

P95,96

b) Find limits at infinity and limits that are infinite.

(67-71)

b) RN wis Sblgalls LUSWI J) Js3 1 Sbled sl

107

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

-

attan ' x+2) ifx<0

41. f(x) =13 2e™ +1 if0<x<3

In(x —2) +x* ifx>3

.

L1 1ol
S0l g ) e

Justin Dsouza




a) Determine the continuity of a function at a given point. (29-32)&(39-41) PO5.56
16 a)slans dads wis Al J\..a.'ﬂég.‘,.:qdl ’
b) Find limits at infinity and limits that are infinite. (67-71) o
b) B! e Sblgills DI JI Js3 FI bleadl sl
: 1 00 :
67. Suppose that the length of a small animal ¢ days after birth is h(t) = 1 +39 0.8) mm. What is the length
of the animal at birth? What is the eventual length of the animal (i.e., the length as t — o0)?

i"\xu‘;?u}J_l
SHU el Qg 0l Ayt
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a) Determine the continuity of a function at a given point. (29-32)&(39-41) S
16 a)slans dads wis Al J\..a.'ﬂég.‘,.:qdl ’
b) Find limits at infinity and limits that are infinite. (67-71) o
b) DI wis Sblgilly B ) J35 I Sblgd! sl
: L, 100 .
68. Suppose that the length of a small animal ¢ days after birth is h(f) = 27 304) mm. What is the length
of the animal at birth? What is the eventual length of the animal (i.e., the length as t — o0)?

i"\xu‘;?u}J_l
SHU el Qg 0l Ayt

Justin Dsouza
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a) Determine the continuity of a function at a given point. (29-32)&(39-41)

P95,96
- a)slans dadl wis Ay JLas! @ [N ]

b) Find limits at infinity and limits that are infinite. (67-71)
b) Al dis Sblgilly Bl J) Js3s N Sblead! slanl

107

69. Suppose an object with initial velocity v, = 0 ft/s and (con stant) mass m slugs is accelerated by a
constant force F pounds for t seconds. According to Newton’s laws of motion, the object’s speed will

be vy = Ft/m. According to Einstein’s theory of relativity, the object’s speed will be

vp = Fct/\/m2c? + F22, where c is the speed of light. Compute }11110 vy and lim vg.

t— 00

N
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a) Determine the continuity of a function at a given point. (29-32)&(39-41)
a)slans dadl wis Ay JLas! @ [N ]

P95,96

16

b) Find limits at infinity and limits that are infinite. (67-71)
b) Al dis Sblgilly Bl J) Js3s N Sblead! slanl

107

70. After an injection, the concentration of the medicine in a muscle varies according to a function of time
f(t). Suppose that t is measured in hours and f(f) = e™%9% — ¢~94%_ Find the limit of f(t) both as t — 0 and

t = oo, and interpret both limits in terms of the concentration of the drug.

N
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a) Determine the continuity of a function at a given point. (29-32)&(39-41)

P95,96
- a)slans dadl wis Ay JLas! @ [N ]

b) Find limits at infinity and limits that are infinite. (67-71)
b) Al dis Sblgilly Bl J) Js3s N Sblead! slanl

107

71. Ignoring air resistance, the maximum height reached by a rocket launched with initial velocity v, is
2
R
h = % : m/s, where R is the radius of the earth. In this exercise, we interpret this as a function of v,.
19.6R —v
| 0
Explain why the domain of this function must be restricted to v, > 0. There is an additional restriction.
Find the (positive) value v, such that / is undefined. Sketch a possible graph of 1 with 0 < v, < v

and discuss the significance of the vertical asymptote at v,. Explain why v, is called the escape velocity.

N
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Question 17

a) Find the derivative of a function at a given
point & b) Write the equation of a tangent line

using derivative
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Teacher
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a) Find the derivative of a function at a given point.

a) b dads e Al Al o)
17 (1-12) 151
Write the equation of a tangent line using derivative

AAnie)) plasawl elea]! Jased) Aol S|

In exercises 1-4, compute f’(a) using the limits (2.1) and (2.2).
1. f(x) =3x+1,a=1
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a) Find the derivative of a function at a given point.

a) b dads e Al Al o)
17 (1-12) 151
Write the equation of a tangent line using derivative

AAnie)) plasawl elea]! Jased) Aol S|

In exercises 1-4, compute f’(a) using the limits (2.1) and (2.2).
2. fx)=3x*+1,a=1

OfyA0 »

<o = T FERWON

:..u.
e -e-s'f iy
a SHL pdadll @l ey
§o388 LIl Justin Dsouza
o""‘o = Teaches
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a) Find the derivative of a function at a given point.

a) b dads e Al Al o)
17 (1-12) 151
Write the equation of a tangent line using derivative

AAnie)) plasawl elea]! Jased) Aol S|

In exercises 1-4, compute f’(a) using the limits (2.1) and (2.2).

3. fx) =v3x+1,a=1

OfyA0 »

<o = T FERWON

:..u.
e -e-s'f iy
a SHL pdadll @l ey
§o388 LIl Justin Dsouza
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17

a) Find the derivative of a function at a given point.

a) b dads e Al Al o)

Write the equation of a tangent line using derivative

AAnie)) plasawl elea]! Jased) Aol S|

(1-12)

151

In exercises 1-4, compute f’(a) using the limits (2.1) and (2.2).

4. f(x) =

a=2
x+1

[=].% '"“'EEI

Eg}y il
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17

a) Find the derivative of a function at a given point.

a) b dads e Al Al o)

Write the equation of a tangent line using derivative

AAnie)) plasawl elea]! Jased) Aol S|

(1-12)

151

In exercises 5-12, compute the derivative function f’ using (2.1) or (2.2).
5. f(x) =3x*+1

-~ .

i 1anl]
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17

a) Find the derivative of a function at a given point.

a) b dads e Al Al o)

Write the equation of a tangent line using derivative

AAnie)) plasawl elea]! Jased) Aol S|

(1-12)

151

In exercises 5-12, compute the derivative function f’ using (2.1) or (2.2).
6. f(x) =x*—2x+1

-~ .

i 1anl]
SOl Qg | e
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17

a) Find the derivative of a function at a given point.

a) b dads e Al Al o)

Write the equation of a tangent line using derivative

AAnie)) plasawl elea]! Jased) Aol S|

(1-12)

151

In exercises 5-12, compute the derivative function f’ using (2.1) or (2.2).
7. fx) =x +2x—1

-~ .

i 1anl]
SOl Qg | e
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17

a) Find the derivative of a function at a given point.

a) b dads e Al Al o)

Write the equation of a tangent line using derivative

AAnie)) plasawl elea]! Jased) Aol S|

(1-12)

151

In exercises 5-12, compute the derivative function f’ using (2.1) or (2.2).
8. flx) =x*—2x*+1

-~ .

i 1anl]
SOl Qg | e
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17

a) Find the derivative of a function at a given point.

a) b dads e Al Al o)

Write the equation of a tangent line using derivative

AAnie)) plasawl elea]! Jased) Aol S|

(1-12)

151

In exercises 5-12, compute the derivative function f’ using (2.1) or (2.2).

3

9. f() = ——

x+1

-~ .

i 1anl]
SOl Qg | e
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17

a) Find the derivative of a function at a given point.

a) b dads e Al Al o)

Write the equation of a tangent line using derivative

AAnie)) plasawl elea]! Jased) Aol S|

(1-12)

151

In exercises 5-12, compute the derivative function f’ using (2.1) or (2.2).

10. f(x) =

_2
2x—1

-~ .

i 1anl]
SOl Qg | e

Justin Dsouza




17

a) Find the derivative of a function at a given point.

a) b dads e Al Al o)

Write the equation of a tangent line using derivative

AAnie)) plasawl elea]! Jased) Aol S|

(1-12)

151

In exercises 5-12, compute the derivative function f’ using (2.1) or (2.2).

11. f(t) = /3t+1

-~ .

i 1anl]
SOl Qg | e

Justin Dsouza




17

a) Find the derivative of a function at a given point.

a) b dads e Al Al o)

Write the equation of a tangent line using derivative

AAnie)) plasawl elea]! Jased) Aol S|

(1-12)

151

In exercises 5-12, compute the derivative function f’ using (2.1) or (2.2).

12. f(t) = /2t + 4

-~ .

i 1anl]
SOl Qg | e

Justin Dsouza




17

a) Find the derivative of a function at a given point.

a) b dads e Al Al o)

Write the equation of a tangent line using derivative

AAnie)) plasawl elea]! Jased) Aol S|

(1-12)

151

In exercises 5-12, compute the derivative function f’ using (2.1) or (2.2).

-~ .

i 1anl]
SOl Qg | e

Justin Dsouza




I,fi‘\ UNITED ARAB EMIRATES
T S
P MINISTRY OF EDUCATION

SN

o J2odl pdeil) wljloll & uniugo @ ""” -' Sttt
EMIRATES SCHOOLS ESTABLISHMENT w ML |

Grade |12Adv

Instagram

TikTok
Dest Ay EoT! 2024-25

Question 18
Find derivatives implicitly

Page 204
Exercise 5 = 16
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Find derivatives implicitly.

18 |— o S (5-16) 204
In exercises 5-16, find the derivative y’(x) implicitly.
x*y* + 3y = 4x 6. 3xy° — 4x = 109>

[=].% m"EIEI
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O
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Find derivatives implicitly.

18 |— o S (5-16) 204
In exercises 5-16, find the derivative y’(x) implicitly.
7. \/xy—4y* =12 8. sinxy =x* -3

[=].% m"EIEI

tg}E}; il
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Find derivatives implicitly.
18 (5-16) 204

diaall SN Oliiell low)

In exercises 5-16, find the derivative y’(x) implicitly.

4
9. x+3=4x+y2 10. 3x+ 1’ — y
y v o

= 10x?
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= Find derivatives implicitly. (5-16) 204

diaall SN Oliiell low)

In exercises 5-16, find the derivative y’(x) implicitly.

2 .
11. ¥V -V =x 12. xe¥ —3ysinx =1

Ly oo J|
S QA g )y

Justin Dsouza




= Find derivatives implicitly. (5-16) 204

diaall SN Oliiell low)

In exercises 5-16, find the derivative y’(x) implicitly.
13. y*\/x+y—4x* =y 14. xcos(x+y) —y* =8

:1' h."'m
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= Find derivatives implicitly.

diaall SN Oliiell low)

(5-16)

204

In exercises 5-16, find the derivative y’(x) implicitly.

15. ¢* —In(y* + 3)

:1' h."'m

rc
ME
'Eﬁ:}f
“= .m

= 2X

16. ¢y -3/ +2=22+1
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Understand the Mean Value Theorem and
use it in applications e
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Understand the Mean Value Theorem and use it in applications.
19 (1-6) 219

Olidadll § (galasuinly dlawgioll dasdll &,k Je Iyazll

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

1. f(x) =x*+1,[-2,2] 2. flx) =x*+1,[0,2]
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Understand the Mean Value Theorem and use it in applications.
19 (1-6) 219

Olidadll § (galasuinly dlawgioll dasdll &,k Je Iyazll

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

3. flx) =x° +x2,[0,1] 4. f(x) =2 +x%,[-1,1]

E :"!‘h:*'*iﬂm
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Understand the Mean Value Theorem and use it in applications.
19 (1-6) 219

Olidadll § (galasuinly dlawgioll dasdll &,k Je Iyazll

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

5. f(x) =sinx, [0, 7 /2] 6. f(x) =sinx, [—x, O]

E :"!‘h:*'*iﬂm
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Question 20

Use L'Hopital's rule to compute I|m|ts in
various cases o

g Page 248
e Exercise 30 - 40
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Use I'Hopital's rule to compute limits in various cases
20 (30-40) 246
dalizee Y § SLlgdl Cluad JUwg) 5ueld pasiuwl

In exercises 1-40, find the indicated limits.

NE:
30. lim —
x—0*+ Inx

-~ .

L1 1anld]
SOl Qg | e

Justin Dsouza




Use I'Hopital's rule to compute limits in various cases
20 (30-40) 246
dalizee Y § SLlgdl Cluad JUwg) 5ueld pasiuwl

In exercises 1-40, find the indicated limits.

31. lim(Vx>+1-—x)

X—=>00

-~ .

L1 1anld]
SOl Qg | e
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Use I'Hopital's rule to compute limits in various cases
20 (30-40) 246
dalizee Y § SLlgdl Cluad JUwg) 5ueld pasiuwl

In exercises 1-40, find the indicated limits.

32. lim(Inx —x)

X—=00

-~ .

L1 1anld]
SOl Qg | e
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Use I'Hopital's rule to compute limits in various cases
20 (30-40) 246
dalizee Y § SLlgdl Cluad JUwg) 5ueld pasiuwl

In exercises 1-40, find the indicated limits.

33. lim (1 + 1)’

X—00 X
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Use I'Hopital's rule to compute limits in various cases
20 (30-40) 246
dalizee Y § SLlgdl Cluad JUwg) 5ueld pasiuwl

In exercises 1-40, find the indicated limits.

x4+ 1V

xX—2

34. lim

X—00

-~ .

L1 1anld]
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Use I'Hopital's rule to compute limits in various cases
20 (30-40) 246
dalizee Y § SLlgdl Cluad JUwg) 5ueld pasiuwl

In exercises 1-40, find the indicated limits.

35. Iim [ - — ,/—*

x—-0*t

\/,_c x+1

-~ .

L1 1anld]
SOl Qg | e
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Use I'Hopital's rule to compute limits in various cases
20 (30-40) 246
dalizee Y § SLlgdl Cluad JUwg) 5ueld pasiuwl

In exercises 1-40, find the indicated limits.

B — x4 3
36. lim ‘
=Sl iy —3

-~ .

L1 1anld]
SOl Qg | e
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Use I'Hopital's rule to compute limits in various cases
20 (30-40) 246
dalizee Y § SLlgdl Cluad JUwg) 5ueld pasiuwl

In exercises 1-40, find the indicated limits.

37. lim (1/%)"

x—0*

-~ .

L1 1anld]
SOl Qg | e
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Use I'Hopital's rule to compute limits in various cases
20 (30-40) 246
dalizee Y § SLlgdl Cluad JUwg) 5ueld pasiuwl

In exercises 1-40, find the indicated limits.

38. lim (cosx)/*

x—0*t

-~ .

L1 1anld]
SOl Qg | e
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Use I'Hopital's rule to compute limits in various cases
20 (30-40) 246
dalizee Y § SLlgdl Cluad JUwg) 5ueld pasiuwl

In exercises 1-40, find the indicated limits.
_at
39. lim (Q)

t—o00
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Use I'Hopital's rule to compute limits in various cases
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In exercises 1-40, find the indicated limits.
_ t
40. lim ( =3 )

t—oo

2t +1
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