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[3] 1. a) Given f(z)=cos(z®+1)+ze™* find §(0).

Lg'to)=1]

[4] b) Given y= "%, use logarithmic differentiation to find %
sInx WX
2 Lo
@5k %
1] ¢} Pind the equation of the tangent line at {2,0) to the curve defined implicitly by

Y41 +tany =8

Eﬁj-: -\2 CK'Z)]

f7] d) Ewvaluate each limit, or show that it does not exist.

.. 2P4T-3
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{iii) im 2?In(z?)
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(2

[4]

B

4

2

2.

-&) Evaluate each integral or find the general antiderivative.

) /(:r,-f- 1) dz

I A
(ii) /1 i dz

€08 T
i) [ =252 4q
J a+sinE

1
. z
{iv) /0 T3 2 de

[ 2000 )

Le-e*)

[QM |2 +sinx| »C)

£ Vgl

£
b} If g{z) = f v1—t? dt, use a suitable theorem to show that g{z) is an increasing

1]
function on the interval (—1,1).
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2
[21 3. &) Evaluate ﬁTm —Z;. Justify your answer.

tel

i1 b) Determine whether the function f{z) = z% " is even, odd, or neither.

(rethen

(6] ¢) Find the intervels on which f is increasing, and on whick f is decreasing, and the
intervals on which y = f{r) is concave up, and concave down.

i ch CO. 2)
dacn (-o,0dU (2 ®)

concoant up (- . z-ﬁ) J
(2 +JZ , 00)
" down (2. "Ji 5 urZ)

13 d) Sketch a graph of y = f(=), indicating any intercepts, extremes, and asymptotes.

&

Y4
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An offshore oil well is located at W,

§ km from the nearest point A on a

straight shoreline. Oilis to be piped from

W to a refinery at B, 8 km from A, via
. an underwater pipeline from W to P, and

, g then to B by an overland pipe along the
-+ B Rm > shoreline.
2 (8) H the cost of laying pipe is $M per km underwater, and $0.5 M overland (where M

is a constant), show that the total cost C(z) in dellars ia
Clz) = M(v:r:” +36+4- %), where z=AP.

Specify the interval of values of = relevant to this situation.

(o< x¢ :ekm"S

i8] {b) Determine the location of P which minimizes the total cost C(z). Justify your
methaod,

G110

[’J( = aJy hm_S
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[10] 5. Find the area A bounded by the curves y = ¢%, y = sin{7z), z = 0 snd & = 2. Your
answer must include an appropriately labelled sketch of the region, and a brief explanation
of how the definite integral for A is derived, starting from a regular partition of 0,2} and
suitably chosen approximating rectangles.

t\jh

+*

A= &)



2]

(3]

=

MATH 137 - Final Exam. Fall Term 2005

Page 7 of 10

6.

1
a) Sketch the graphs of y = arctan z and y = — on the given axes, showing any asymp-
totes. ’ '5 ﬁ

L

b) Consider the function-f(z} = arctanz — -;5 Explain how you know that there is
only one point ¢ in the domain of f such that f{c) = 0. [HINT: Look at your sketch.]

¢) Use a suitable theorem to show that 1 <'¢ < V3.

[zv}

d) Find the linear (tangent line) approximation L(z) to f{z) at 1 (ie, Li{z)).

e) 6 On the graph, show how Newton's method
‘ would use z; = 1 and L;{z) to compute
the next iterate xz. Then use the formula
for Newton'’s method to calculate x;.
%, 2\ 3

37,

i"‘t‘:
~ 109 1
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8] 7. a) (i} Stete the Mean Value Theorem. Be sure to include all the hypotheses.

4] (ii) Use the Mean Value Theorem to prove that if f is differentiable on an interval J
and f'{z) > 0on I, then f is increasing on 7,

[4] b) (i) Draw a sketch on the given axes which illustrates the Right Riemann Sum Ry
(i.e., 4 subintervals) for f(z) = z + 14 on the interval [0,4], Will R4 give an

underestimate or an overestimate of [ Fflz)dz?
0

Jb'ﬁ

fovenantismatal

Ll

4
(ii) How does the Mid-point Rule M, compare to f J(z) dz?
0

Moz $500d
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8. Determine whether each of the following staternents is true or false. Justify your choices
by either citing a theorem, providing reasons why the statement is true, or providing a
counter example that shows why it is false. Answers with no explanations will receive no .

marks,
{2 a}) If f is continuous at ¢ = a, then [ is differentiable at ¢ = a.
o False
2] b) If f is continuous on [a,b] and f has an absolute maximum at some point ¢ in (a, b),
then f'{c) must exist and equal zero.
Falne
2] ¢) If f*(z) exists and y = f(z) is concave upwards on R, then y = ef(*} is concave
upwards on R.
Trua
[2] d) There exist differentiable functions f{z) and g(z) satisfying f(z} + g(x) = = for all
z € R, and f{0) = 1 = ¢'(0).
sin(z?) i a 0 Falos
2] ¢) The function f{z) =4 —z & TF0 pas gy =1.
0 for z=10
Trae
2 f) The curve segments y=e* for 0 <z <land y =Inz for 1 € 5 £ e have the same
length.
Thue
2 g) Suppose thei F'(z) < G'(z) for all z € R. Then F(z) < G(z) for all x € B.

False




