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2. Differentiate each of the following functions. DO NOT SIMPLIFY ANSWERS.
() y=m+ (4z +1)5
-L or 20
/ 5—/(/ -
= ~ x+l) ¢ = 6
y'= 0 { Hxrl)

(b) g(z) = 2°8~*"
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(c) f(z)

£1x)=

(d) y = log,(logs(2r))
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3. Sketch the graph of f’ using the graph of f.
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4. Consider the following equation for a curve
=20 = Ty

(a) Find the slope of the given curve at (2,1)
/ /
OX[X)'—)YS: )()/:7 :> 25 ,_éy).y - )’H’y
= 2Ax-Yy- 5>’2y/+xy/ =) (éylv‘)()y’: 2x-y

) 2x- _ 3
> vElaw P Y €2

(b) Find the equation of the tangent line at (2,1) supposing you obtained in part (a)
dy _3
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(a) State one of the three limit definitions for the number e

(b) Evaluate the following limit by using one of the three limit definitions for the

number e
3 n
lim (1 - —)
n-+00 n

- /l‘m ,+...L n- l"m
= hoop Z = //4 )

_ N3
B Z h>a //’L"g e
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6.

(a) Consider the given diagram. Write o as a function of z.

3
tan [«9~+<9)$ 1/)(5: cg fan & =
g G = arcﬁm‘?

3
Lo 42
=) o+l = arc Tan T
15
_-_-_7 A = af(,?lan 7“9 12
7L L3 arc 72" x
._.') A T arciar x X 3
o
X
(b) Assuming a(t) and z(t) are functions of time, use implicit differentiation with

respect to time to find the related rates equation for the above diagram, supposing you
obtained in part (a)

« a,rcta.nx—%.3 t
= —— — arctan -
4 4

0+[d\ = arc fan "&5‘3 'arcfan%j




8.) A 15-foot ladder is leaning against a wall. If the base of the ladder is p.ushed
t(;ward the wall at the rate of 2 ft./sec., at what rate is the top of the ladder moving up

the wall when the base of the ladder is 6 ft. from the wall ? .
Osrdenre %: I AV N A
AY hen Xz 6 At
o b dx Ay

2 X _ 2 ' AY _
X“+Y =[5 ——-—7%)(0\*4—%\/”0

X LT e e,

ANAEN A
o
';\:(3.7 . —z— 2 0,87 e
( obt Ul?? § /Pe/

3.) You are standing on the top edge of a building which is 96 ft. high. You throw an
apple straight UP at 80 ft./sec. and watch as it falls back to the ground.

a.) Assume that the acceleration due to gravity is s”(t) = —32 ft. /sec.? .
Derive velocity, s'(t), and height (above ground), s(t), formulas for this apple.

SH&} — ——-3,2——% (
S'(E) = — 32t 4 C (el 5C)= 50 4t fone )
—> I YO —> (S'C{:)z —3z%+?ﬂ ; _/1
SHH = ~ (et & Fot+C (erd Ss)= %6 /ﬁ)
=7 0= = Is@)= et Fot 496 |

b.)  In how many seconds will the apple strike the ground 7

ﬁblvhxz, : 5"({'): o —>

YT T i _

~ 14+ Jot + 96 =0 — ~lfo<% — 5%~Co) =0 —

e (-e)($+ )= 6 Gz 6 aae

c.) How high does the apple go ?
Jughest poink: sz o - -3¢+ 500
[:E: o?.b’mj —>

L s(z. 5):'-/@@.5’]1—1'5’0&.5).;96 —
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8. Use differentials to estimate the value of J/26.5
; X X+l x
b £60=Tx w127 =25 D Nxz-05:1
/ 1
Fx)= 3x% /

’.-——-"'

A€= f[l7)ﬁ>(' 3/37)%/‘5 A 4
:7 314.5’ = {lxrdy) X ‘[6()”‘(# F(27) - 57 =" J‘y

3
=) Jus = 2?577

9. Use a differential to linearize the following function at the center point of x =5
flz)=Vz+4
X X+dx
/ _’#L\ ' y
L1)= STy Job x5 D&k D Axzh

Ji = t06)0x= 5 h
=) Srbp Y = f/x+Ax) o~ //x)*ﬂ// f/F)*’A - /?’L//)

=) jl./; = 74'2]';’
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The following extra credit problem is worth This problem is OPTIONAL and you
are advised to finish the rest of the test before trying this problem.

1. State and prove the product rule for differentiation

Pf&&[ﬂc F lule: pﬂ[//'x)-/a/x)]: ffx)//x) + f/x)/ %()

YO //x)//x)
‘ o hlosl) = ) o £ (X12Y)

/ s : ~Ax20 [ %
h'lx) = dxso  dx e ion by

glrllx) - £ 00 g6

) + £6) glrlly) - tllgl)

/i £ x4 ﬁ)()/O/x +ﬂ)<) - //x) Z/Xfﬂx
4 x
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= [x=>v 4 x
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