MATH 131, Test 1, September 11, 2008 Name:

No graphing calculators or electronic communication of any kind. If you need extra paper please ask.
Credit will be awarded for correct content and clarity of presentation. If proper notation is not present
in your solution you will likely lose at least 3pts for each offense. This test has 105 points, 5 are bonus
points. Make sure to at least attempt each part.

1) [1O0pts] State the following:

a.) Precise definition of the limit. ( involves ¢, 6 )

b — £ For each € >0 -H\wc exists S>>0 such »
)81:‘0‘(;()() L < Yud [ £)-L]< € when ever @<Ex~q\<g]

b.) Definition of continuity at a point for some function f.

£ 3. onfinveus o acedom(®) ¥ Lim £ = L

XK =3O\

2) [10pts] Prove that lim,_,4(3z + 2) = 14. By “prove” | mean for you to use the precise definition of
the limit which involves the ¢,8 arguments.

let e >0 chese §=€/3. Supose 0<[x-M|<8§
and Consider)

| 3x+ -4 = | 3x - 13
= | 3(x—u)|
= 3|X-Y|
<35 =3%) =€.

\3 /
Thus, 0<Ix-y|<& => |3x+2 —l4|< €. Hea

Yion (3><+*§) = M
X =Y

8y the definttion of he limit,




3) [28pts] Calculate the following limits. Use proper notation. If a limiting value does not exist then
explain why in a short sentence. If it is possible to algebraically reduce the limit then make those
reductions and analyze the reduced form. This means if you can factor and cancel things inside the
limit then you should do such before concluding your analysis of the problem. Assume a, b, ¢, d are

constants.
a.) }iné(az2+4b:z:+2ce”) = a Rw ( : qbﬁl\x) + ¢ QM\
T T
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b.) m]i_):(x)h(ln(a:)) = =090
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/_, o Y = dn (x)
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3r—6 v t { x =gt \ X—a
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Lot £ x=2 then 3x-6 = 6-6=0 , Se ){'_:\a(-a)
anJ X?"‘gx +x — = &-8+d-x2 =0 A mpm——
’ﬂ'\lr indicoter we can ﬁcﬁv P (X—a) /' both “/4\.9
denominetor and Aumecafor. C/ea.f/9 3X~6 =2(x-a).
On the ofher hund, rzed 4o pin +his down.
/“"\\_)\-——-—\
=W Zex-a = (X-3)(Ax® rBx+C)
= Ax®+ 8x%+ Cx —aAAX? —28x -3¢
€ goke cefBeionts
X2 r= A > - ex-2 =(x-3)>¢+
X2 =% = 8 -_A (8 =—a+g_;—:g> = X ( )( !)
E—J ! = C-a8 WOW Use UJ}IOJL we 'Ve /ea//l&//
Cox -3 = -ac C=D
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4) [22pts] Given the graph y = f(z) pictured below, give the values of the following or explain why the

quantity does not exist as a real number.

o) Im f(z) b) f(-2)
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5) [10pts] Is the following function continuous? (explain your answer using the definition of continuity)

z24
flo) = Frerm <1
2+4 z>-1

Obsecve
| ) foom (2] nasd
. & ) X +-X «— - i
//m 'I[(X) - ,m- (X2+3X+a) o red:w j?
St ik Ao%urma )
-0 xM)
—x—l:—«l‘(é“‘a )
-/, - X
) ﬁz - (><+a )
= -E\‘Fa - -l/a = ﬂ\yv\ ”F(X)
- ' N _
MW@

\/\/k:'/e /Yom %\-Q f/’%i)é/
Som  F00 = fim (Cry) = 179 = 5 = fim £6)

gt

77%( éy @?@ //m fix) dne which

X —> -
SAOW—( 7[7 ‘s ﬁgf Con ANUOAS aﬂs X ==/
cine Am £)FFCD. St
fum c/)‘on s net Contin uans




6) [10pts] Find the instantaneous vélocity at time ¢ = 3 for a function with position s = 2 4+ 6. Show all

work carefully, do not skip steps. (do not use power rule alone, you must calculate from the definition
which involves a limit on this test)
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7) [10pts] Find the equation for the tangent line to y = 3,/ at (1, 3). (you should calculate the slope of
the tangent line from a limit, you may use the power rule to check your work if you wish, but you may
not replace the work with the power rule)
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8) [3pts] How can we make g(z} = cos(az) an even function? How can we make g(z) an odd function?
Is it possible that g(z) could be neither even nor odd?

e Tf aefR Yhon 9 (X = tes (-ax) = easlox) = Alx)

Meew 9 & clew (a even ,

o 17 ovlt /n 9 % (X/ = (eof [ax) &4/6/ r @/";fwr/ﬁ/ Sona #um, /

\We Conld wie = Cosﬂ (S(G(X)) ;I(— then
%(X) — C,asl(\-COS" (S(\’\ L)()) "';(f * }() — géﬂ {:X ) )

' - \ odd,
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9 (x) = X+x*
ver:\M even nNur 00’0’.

9) [2pts] Evaluate cosh(0), sinh(0), and tanh(0).

Coshh(0) = T(e+e™®) = L(1+) = 1.
S &) = w(e® =€) = £ (
bl (&) = Sahe) _ © _ o
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