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

054 362 6195

16
a)sllans dlaki wis A1 Juall § Caxdl)

Suppose that a state’s income tax code states that the tax
liability on x dirhams of taxable income is given by
Determine the constant ¢ that makes this function contin-
uous for all x. Give a rationale why such a function should
be continuous.

Tl =4

.

0 ifx <0

0.14x if 0 < x < 10,000
¢+ 0.21x if10,000 < x.
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Suppose a state’s income tax code states that tax liability is

054 362 6195
12% on the first AED 20,000 of taxable earnings and 16% on the

remainder. Find constants a and b for the tax function 5 pl ¥ s O Gl paw Lo g 2 gerall gl &) s 23
such that T(x) is continuous for all x. 0 ifxr<0 aaalsdl zb,¥) oo AED 20,000 Jsl Sle 12% gls orarall

T(x) =44+ 0.12x if 0 < x < 20,000 ~ dewral dlallbyaomlill azs) G Gl 16% 572
b+ 0.16(x — 20,000) if x > 20,000 X pud aues] dliate T(H) S Cosu

.
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EXAMPLE 4.8 Continuity of Federal Tax Tables

Verify that the federal tax rate function T is continuous at the “joint” x = 27,950.

Then, find a to complete the table. (You will find b and c as exercises.)

For taxable amount over  but not over your tax liability is ~ minus
AED 67,700 AED 141,250 | 30% a
AED 141,250 AED 307,050 35% b
AED 307,050 — 38.6% c

a3l s ad) Jolia Jlas) 4.8 JiI

a qgi A s bt X = 27,950 nie alaza T asslsa¥) dcoandl Jass alls ,;J (o aSk

Nciass el (IS8 o € 3 B doia) ol JLeST

g8 gopall clalinll 3s9 ud 8l 338 dnall palsd) gl

i 30% AED 141.250 AED 67.700
b 35% AED 307.050 AED 141.250
C 38.6% = AED 307.050
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In example 4.8, find b and ¢ to complete the table. Jsaad) JLSY ¢ 9 b axgl 4.8 Jldl




054 362 6195

In example 4.8, show that T(x) is continuous for x = 6000. x=6000 aie dlate T(x) ol by 4.8 JdP
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determine values of a and b that make the given function continuous.

ilane dUased) DI Jasis ;1 b g a gd s3>
2sInx
X

ifx<0

flx) = a Hx=(
bcosxy itx>0
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aet +1 ifx <0
flx) = sin"lg it0 < ¥ < 2
X —=x+b ifx>2
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attan' x+2) ifx <0
flx) =1 2" +1 if0 <x<3
In(x —2) +x* ifx>3
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b) Find limits at infinity and limits that are infinite.
16
b) &gl wis cblglls gl J) ds ) blga slav

Suppose that the length of a small animal ¢ days-after birth

is h(ty= 300 mm. What is the length of the animal

1+ 9(0.8)!
at birth? What is the eventual length of the animal (i.e., the
length as t —00)?

}AEJ'X’gJ! mﬁlﬁifd@ﬁgly L.Jﬂ'b C;i LJ&_,.'..A.J .

300
Lo as¥sl) aue pload) Jobo Led . A(t) = 1+9(0.8)

St — 00 Loaze Yslall 51 Glalol) algd) Jslall

tmm
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Suppose that the length of a small animal t days after birth aa 33%e)) o (‘I”i Fovasy pubu pitgess (Jals m) ais d6e
: 100 : ; 100

h(t) = . What is the length of th al ! e - —
is h(t) 71 30.4) mm at is the length of the anim Lo Sml il o b JiF ol ol o oHD) > 1304) mm
at birth? What is the eventual length of the animal (i.e., the q( f - 00 Lodie t.] L) ‘(_Gi) U} L u:'ll-ﬁ-l-” t.] L)

length as t = 0)?




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 f seconds. According to Newton’s laws of mo-
tion, the object’s speed will be vy = Ft/m. According to

Einstein’s theory of relativity, the object’s speed will be

v, = Fct/\/m2c® + F212, where ¢ is the speed of light. Com-
pute lim vy and lim .

t—=o0 f—oo

054 362 6195
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After an injection, the concentration of the medicine in a
muscle varies according to a function of time f(t). Suppose
that ¢ is measured in hours and f(t) = ¢7%% — ¢="42!| Find
the limit of f (f) both as t = 0 and  — oo, and interpret both
limits in terms of the concentration of the drug.

054 362 6195

S WaallO o lgud) 58 5 alisg caas Jobo o

s calel@® Lulad £ 5 yamad . fD) o)) Alabdin,
Loaie clawas e f(f) algs axg) . f(f) = e 002 042
gl S 5 G o cpialged) LS L8y F 300 g £ 0




Ignoring air resistance, the maximum height reached by a
vZR
19.6R — v}
m/s, where R is the radius of the earth. In this exercise, we
interpret this as a function of v,. Explain why the domain
of this function must be restricted to v, > 0. There is an ad-
ditional restriction. Find the (positive) value v, such that h
is undefined. Sketch a possible graph of h with 0 <9, < 7,
and discuss the significance of the vertical asymptote at v,.

Explain why v, is called the escape velocity.

rocket launched with initial velocity v, is h =

054 362 6195
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a) Find the derivative of a function at a given point. | 0 5 4 3 6 2 6 1 9 5

X7 a) Lo dlad ie dJI) ddideall Sl

Write the equation of a tangent line using derivative

A luall plasiuls oleall Jasl Aslas LS|

compute the derivative function f! using (2.1) or (2.2). i) iy pas plasuwly f dad) a3 8%

flx) =3x>+1
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f(x) =x2—=2x+1
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f(x) =24+ 2x—1
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flx) =x*—2x*+1
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) =+/3t+1
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f(t) =2t +4




18 Find derivatives implicitly. | 0 5 4 3 6 2 6 1 9 5
diasall Ml wildiinel sl
find the derivative i’ (x) implicitly. Lo ¢(x) aniiigd) o 3i

X*y* + 3y = 4x
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3xy° = 4x = 10y°
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VXY —4y? =12
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sinxy = x* — 3
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er Y =pY =
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xe! —3ysinx =1
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Y AX+y—4xt =y
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2=8
xcos(x +vy) —y
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e* — In(y* + 3) = 2x
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Y =3P +2=22+1




- Understand the Mean Value Theorem and use it in applications. 0 5 4 3 6 2 6 1 9 5

a[ﬁ_ﬁ.hzjl & Lalasuiwlg Al gioll dasdll dsylas o 9y

check the hypotheses of Rolle’s Theorem and deal) G g oy s il 1B (ro 3hnS
the Mean Value Theorem and find a value of ¢ that makes the i ARl ol gl Jasy M) € ded S g idaw i)
appropriate conclusion true. Illustrate the conclusion with a

g.ﬂ._u e o o gloc¥) 73 B
graph.

flx) =x*+1,[-2 2]
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f(x) =x*+1,[0,2]
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flx) =x +x%,[0,1]
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fx) = x4+ x%, [-1,1]
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f(x) = sinx, [0, 7/2]
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f(x) =sinx, [—x, 0]




- Use I'Hopital's rule to compute limits in various cases | 0 5 4 3 6 2 6 1 9 5
dalizes OY > (3 Oblgd! Clucdd Jliug) susld puseiuwl
find the indicated limits. Slasg) oblpd) oo
yx
lim —

x—=0t ll’l X




054 362 6195

lim(\/;ac2 +1—x)

X—00
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lim (In x — x)

X— 00
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Iim

X—> 00

x+1

X —2

x2—4
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5~-x—-2

lim

=1 A /105 % — 3
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lim (cos x)/*

x—0T
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