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Department of Mathematics Exam 2 Fall, 2011/2012

Mobiles and Calculators are Not Allowed

Show all your work to get credit

Question 1 (4 points): Find an equation for the tangent line to the curve y = 2 + sin(xy) at
x=0.

Question 2 (4 points): Two people start walking from the same point at the same time.
One walks east at a rate of 8 km/hr and the other walks south at a rate of 6 km/hr.
How fast is the distance between them changing after half an hour?

Question 3 (4 points): Use linear approximation to estimate the number (0.94) 3.

Question 4 (4 points): Let A(x) be a differentiable function satisfying

h(15) = 123 and A'(x) < 10 for all real numbers x.
Show that 4(6) > 33.

Question 5 (2+2+2+3 polnts): Let g(x) = 2-1'-:—&“1 Given that

¢e) = A=k —X=3_ and g'(x) = -(Hfﬁﬁ-:

(a) Find all asymptotes, if any.

(b) Find the intervals on which the graph of g is increasing and the intervals on which the
graph of g is decreasing. Also, find the local extrema of g, if any.

(c) Find the intervals on which the graph of g is concave upward and the intervals on which
the graph of g is concave downward. Also, find the points of inflection, if any.

(d) Sketch the graph of g. Show on your graph all asymptotes, vertical and horizontal
tangents, intercepts, inflection points, and all local and absolute extrema, if any.
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Qustion 1 (4 points): y = 2 + sin(ty) » ' = cos(Y)(y + ') =y = % .

b=0-y=2+sin0=2- .-»Equ. of Tangent: [y-2=2(x-0) ~y=2x+2.

Qustion 2 (4 points): Given: % = 8 km/hr, % = 6 km/hr.

dx &y
D= [Fi L |dD - FatVa _ 8+

After 1/2 hr:lx:4km.y=3kml—»‘fj—? = %;_51—8 = 10 km/hr]

Qustion 3 (4 points): Let g(x) = yx - g'(x) = %x-z/z »g(l)=landg'(l) =1/3 -

lo(x) = ¥x =~ L+ L(x-1) = x§2 - 1(0.94)13 = (0.94) ~ M‘;—Lz— - 0.9ﬂ.

Qustion 4 (4 points): M. V. Th.— there exists c in (6, 15) such that

[(15) = h(6) = H'(©)(15 = 6)] » 123 — h(6) = 9K'(c) ~ h(6) = 123 = 9K (c).

But#'(c) < 10. Therefore [n(6) > 123 - 9(10) = 33|




Qustion 5 (2+2+2+3 points): Let g(x) = Zﬁg—z Given: g'(x) = (;__ 15)3 and g” (x) = (1;4_;12))&

(@) [lim g(x) = & =+o > x=lisaVA. ||lim glx)=-1~y=-lisaHA. asx ~ two.||(No SlantA.)

x=1 pe—to0

(b) Lg’(x) D.N.E. » x = | ¢ Domain(g) = R\{l }.[ L}'(x) =0 - x = 5 (Critical number)l

=
oo o BANEEL 2 o L 0 + + + + +
~+ + sign of g'(x)
1 5
lim=8 , lim=8 /Iim:l
| \
lim=1 : g(5)=-9/8

.. Since gis cont. atx = 5, [g(S) = —9/8 is a local minimum (or Abs. Min.)J

© ' ®) DNE = x = I ¢ Domain(g) = R{1}] [g'()=0-x=7]

sign of g''(x)

Conc.Up Conc. Up Conc.Down

. Since gis cont. atx =7 |(7,—10/9) is an inflection poinﬂ

(d) lx-intercepts: gx)=0->x= —I,Z.J ’;intercept:y =g(0) = 2.|
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