MATH- 102/Spring 2005, Final Exam Solutions

1) Each piece of this piecewise defined function f'is continuous, so f'is continuous if and only
if fis continuous at x = 0. fis continuous at x = 0 if and only if lim f (x) = lim f (x) =f (O)
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2) f(x)=]\/l+t3 .dz:s%(x)
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:w/1+((\/§)2j3 22=A118-242=6-42.

So, the equation of the tangent line at x = V2 s y— f(\/z) =6-42- (x - \/5)

DI f(x)= % then f'(x)= ”'(x)'v(gv)(;)v;(x)'”(x) |

u(x)=sin(lnx)= u'(x) = cos(lnx)-% and v(x)= cos(e" ):> Vv(x)= —sin(e" ) e*.So
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4) Since =e "/ =e "/ and f(x)=e" is a continuous function, we have
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Another solution:
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Since lim(l + Ej =e", lim(3 * nj = lim(l + ij = (lim(l + éj ] = (e3 )2 =e°.
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5) In order to evaluate this integral, we will use Integration by Parts;
u=x, dv=e*

du=2x-dx, v=e" and

bu-dv: u-v b—bv-du:> 1xz-e)‘-abc= x*-e” 1—=e—0—12x-e"-dx.
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To evaluate J.2x -e" -dx, we will use integration by parts again;
0

u=2x, dv=e'-dx

du=2-dx, v=e" and

ij-ex -dx=(2x-ex1:)—j‘2-ex -dx=2e—0—(2e"lé =2¢—(2e-2)=2.
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Therefore sz et dv=e-2
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6)
y=x'-2 XX=2=-x, if x=0
= 2
y=—|x| x°=2=x, if x<0

x2—2=—x:>x2+x—2:0:>(x+2)-(x—1)20:>x:1 or x=-2.

X 2=x=2x"-x-2=0=(x-2)-(x+1)=0=>x=-1 or x=2.
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So, Area= [[-}x)-(x _2)].dx+i[(_|x|>_(xz o)) ar
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7) Since x* —1=(x—1)-(x +1), using the method of partial fractions, we have
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Therefore, this series is convergent and it converges to In3
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8-a) Since the Harmonic Series Z— is divergent and lim ) < oo, by The Limit
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Comparison Test, this series is divergent.

b) Since lim cos(lj =co0s0=1# 0, by the n-th Term Test, this series is divergent.
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So, by The Ratio Test , this series is convergent.
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9) Let a, = . By the Ratio Test, we have
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p<1:?<1<:>|x| <3< -3 <x<3.So the radius of convergence is 3.

When x =3;a, =— and z
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iverges, since this is a p-series with p = 5 <1.

When x =-3;a, = (_ 3) = (_ 1) and iﬂ converges by the Alternating Series Test.

". The interval of convergence is [-3,3).



