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STUDENT NUMBER: EXAM NUMBER

Read Me First: Read each problemcarefully and do exactly what is
requested. Full credit will be awarded only if you show all your work
neatly, and it is correct. Use conplete sentences and use notation
correctly. Renenber that what is illegible or inconprehensible is
wort hl ess. Communi cate. Eschew obfuscation. Good Luck!

[ Total Points Possible: 120]

1. (10 pts.) Provide each of the follow ng very basic antiderivatives.
Do not forget the arbitrary constant of integration. 1 point/part.
(a) L gx = (b) sec (x)tan(x) dx =
[ = J
(c) sec’ (x) dx = (d) I odx =
f f 1_X2
1 _ 8 =
(e) f& dx = (f) fx dx =
* - 1 =
(9) [ 8% dx (hy [ = dx
. 1 _ . _
(i) f s dx - (i) fcos(x> dx

2. (5 pts.) Find a function g(x) so that g satisfies the follow ng
equati on:

fg(x) dx = sec?(x) + e** + 5x% + C

3. (5 pts.) Solve the following initial value problem
dy _ £+1

dt JT

v(l) = 4.
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4. (8 pts.) Let f(x) =x°>-2x? for x€ [1,4].

Det erm ne the maxi mum and m ni mrum val ues of the function on [1,4] and where
they occur. Before you attenpt to find —themthe extrema, explain how you
know f (x) actually has both a maxi mum and a mni ni nrum

Hint: Pay attention to the domain of the function f above. ]

5. (6 pts.) Use an appropriate local Iinear approximation forrmula to

estimate /101 .

6. (6 pts.) Obtain an equation for the line tangent to the graph of the
curve defined by

2y + sin(y) = 4x

at the point (-g,yc), which is actually on the curve.
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7. (8 pts.) A rectangul ar area of 1600 square feet is to be fenced.
Three of the sides will use fencing costing $4.00 per running foot, and the
remai ning side will use fencing costing $1.00 per running foot. Find the
di rensions of the rectangle which |lead to the |east cost to fence the area,
and prove that these dinensions actually result in the mninmmcost by
means of an appropriate anal ysis.

8. (12 pts.) Evaluate each of the followng integrals or anti-
derivati ves.
(a) f9X2 - 2+ 3sec?(x) dx =
X
b 1 _ 3].I12 (X) d -
(b) f 16 +x“ X *
(c) fliz + 10xe* dx =

1 - 4x*?
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9. (12 pts.) Conmpute the derivatives of the follow ng functions. You
may use any of the rules of differentiation that are at your disposal. Do
not attenpt to sinplify the algebra in your answers. 4 pts./part

(a) r(x)

sin (3x?)e™

fr(x) =

(b) g(x) = 1n4x)

(c) A(t) =1n(tan*(t?-1))

10. (8 pts.) (a) Let x
Find dy/dx and d?y/dx? at t = /6 without elimnating the paraneter.

cos(t) and y = sin?(t) for £ € [0,=m].

(b) Sketch the curve given in (a) above by elimnating the paraneter, and
indicate the direction of increasing t. [Pythagoras rocks??]

y A

v
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11. (8 pts.) (a) Using a couple of sentences, provide the precise
mat hemati cal definition of 1im 7(x) =7 in terns of epsilons and deltas.

X - a

(b) Using only the definition of limt at a point in ternms of epsilons and

= 6.

deltas, give a proof that 1lim =X~ 3
x -1 x-1

12. (8 pts.) (a) State the Mean-Value Theorem of D fferential Calcul us.
Use a conpl ete sentence and appropriate notation.

(b) By applying the Mean-Val ue Theoremto the function f(x) = In(x) on
the interval [1,2] and making a key observation about the derivative of f,
prove 0.5 < In(2) < 1.

13. (8 pts.) (a) Use logarithmc differentiation to differentiate

f(x) = x*¥ = e*n®  for x> 0.

(b) Reveal the essential details needed to see why 1im x* = 1.

x - 0"
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14. (8 pts.) Evaluate each of the followng limts.

(a) 1im 8 -8cos (x) _
x=-0 e*+e X*-2

(b) lim x

X - oo

sec(15+¥£)-—2} =
3 X

15. (8 pts.) Wen f is defined by

f(x) = —2%
x+71
on the real line, it turns out that
(x) = 2(x-1) (x+1) and " (x) = 4x(x-y/3) (x+V3)
(x?+1)7° (x2+1)°

On the back of Page 5 of 6, analyze the behavior of f with enough
conpl eteness so that you can sketch its graph bel ow correctly.

The points to plot are <—¢§,—V_§), (-1,-1), (0,0), (1,1), and (ﬁ,\/—f).
y A
X
Bonkers 10 Poi nt Bonus: You may attenpt at nost one of the follow ng:

(A) Show how to use the Mean-Val ue Theoremto prove the followng result:
If f is continuous on a closed interval [a,b] with f'(x) < 0 for each x in
(a,b), then f is decreasing on the closed interval [a,b].

(B) By using the Mean-Val ue Theorem prove the error in the value provided
by the local |inear approximation of (101)¥2 in Problem5 on Page 2 of 6 is
less than (1/2)103 This is three deci mal place accuracy.



