Solutions for Final Exam -- Math 1271, Spring 2003

@ We can f}m‘ fhe derivative of our ﬁncm, ﬁXJ = ol 2 9 vsing The

(puah‘mf ’/ﬁfe. :

(+7) 2 (k3 1) = (2% 1).5 (x-f?J

(x) =
f (x+ 7%
_ x#7)(2x) - () o d 2 gy~ 2B
(x+7)% (x+7)*
= 121" féx -
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e tn e fl0 = Zethxat| Ditdog, % 2 =
B> i (1+7)* éf 32

@ 7 ﬁfw’ the. fangent line 1o The corve Y= 3Pt x+ 2 at (~,2), wefirsr
need 1o know the slope at hat point. We can irff’crenﬂw‘? hrs eqwfm’ ""P"“'ﬂ)'

fo f/na’

Jf (4*) = (3::: rx2+2) > 2y 2 %Y . bx+

> dy - xr 1 5 5_!/ " (1) +1 5 _5.
e i) *logyr = €123 a2

The .daf:e af (—/’2) is Thus m = —5 , S0 Tha equation ofﬂd ﬁnjenf line passing
-fﬁmf’k That point (s (y-2) = -f (x-(-D) = = ,-f' (x+1) -

@ /f we &'ﬁmh&fe in,f;z.'ﬂy wilh respect fo % Tha efun‘:‘m Cosx +siny = Snx osy,

we ¢b7ain P
7e (cos x + sr:an = g (sinx cos y)
~57 - sx cosy + smX. (~siny %Y
= sinx + <05 Y Ji = co Y ( 'de)
-» cos ; 7 - cos y + sinX
(dj-i-:mxsmg) j3 = arx os Y
= a_’g — cos X cos y + sin X @

o/x o5y + sihx siny

@ Since we are /o&;rj for ?h limet af f(x} from above”, we need o use valves of x
Jreafer than - or This imnch;d' Jeﬁmh‘m of tha ]{umhm +hen , we need The

portion which applies ]6,- x2-1, B Ilm ;((xj fim x*~ | T raly
X

X» (-1)F (-t X'#3x¢2
becomes Vﬂf’_‘fﬂ‘! at x=-1, however, Fortunately, fhis ratiz is factorable, so we have
lim ’iz" L = fm (x4 ®1) ~fy
X3yt XT+3x+2 x> (DT m T -t < =2 @



The middle branch 7[ gor /éncfrim aﬂp/r'es

hm ) exist Jdlim fix) = f
o fo et e fore fo
at both x=1 and x=7 , 5o (1) = [1-5] = 4 awd fl7)=[7-5/ = 2 ;
Hhese vakes also Jr‘m vs the ane-sided lmits [im ftx) = lim |x=5] = 4 and
X7 1t x>t

A‘m 7(1’) = /fﬂﬂ /)(-5/ = 2 - ffl e “/!;‘l.f-f - Je/oﬂ” d}‘ $m 1, o ,,ee.‘{ja
X—r?' Xz~ f;
r x<1, so m {&) = [im ~(x+#3) = - (1+3) = -4.

U ﬁ! Dranch whieh applies
se n 1en agp ﬁ’ & R
Since lim f{x} = -4 2 4= [m f(x) , The Swo-sided limit Jim f(x) does not exist ;
X>1" x>t x>1
for the “/mﬁﬁm above” at x=7, we must

Fhus f(x) is not cmfwovs af x=1 .
% 7
lim (x#1)" = (7+1) = 2.

vse fhe branch af fcﬂ]’w X>7 ; hence, x{i;'* f&r) = o
j o-sided lmit Im Fex) does exist"
As this does equel the resolt for Xﬁ?, f(x), the Puo-sided Imit _:; fox) dee

and x/;n; f(x) £ &= f (7). iy ﬁx} is amimuous afayﬂlm: ex«,pz‘m‘ Kt @

©  Wies we are seeking he absolofe maximum and minimum valves 7—' a ]Guﬁaw o an
l'.f!_ﬂial, we must /ﬂg,(f al both ﬂc cr:?fu//gw‘bf_’; of 7%3 ﬁ”‘ﬁm a.'_”—q{ the valves at
The inferval’s endpoints. JFor our ﬁ-’nm‘m f{x) = 2x3-6x +1, The derivatives are

d ;’x) s WL aaid f ¥ ) = 12x . The critial points of f{x) are Then given by

:’K)=é/z_.1 =0 = ,__{":Wf”if'?—ﬁ«’o
f = ) x +1{ with f”(fi:l g h/e )‘595 ﬁ’ld’ 7%#?"

£(-3) = 2(-3-4(-3) +1 = -54+18+1 =
£C-1) = 2002 4(-)s 1 = 24641 = 5 (local maximom)
S salite maxieim

~-35 (4550/07"6 m:'nimun)

n

2-6+1 = -3 (local minimum)
16-12+1 = 5 (absolute maimom),

@

f("'f) = 2(+1)? - 6(+1)+1
F(+2) = 2(+2)° - §(+2) +1



























