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1. A sample of radium initially has a mass of 100 mg. After 1500 years, the mass has been reduced to 30 mg. What

is the size of the mass after 350 years? Assume the size of the mass follows the law of exponential decap.

L
(a) 100 (m)mn g m(£)= mR)e
; ; i m(0)=P0 ,  m [1500)= 30
S0/T
(b) 100 (g) g wm(250)=7
0/7 Lt
{c) 100 (ﬁ) mg m('(:3= |00€ ot
15
g 3 7430 m(I500) = O}D’e, =37
‘ 100 (—) mg 15004 2
10 e - 25

(e) None of these

15004 = £n /i

) @"/;o>

I f{x) = 2einx 4+ dcosz — T and f(0) = 5, what is f(x)?
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3. The graph shown below is the graph of the second derivative of f(x), that is f"(z)
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. Where is f(z) concave up?
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5. Find all critical numbers for f(z) = V22 —r—-2 = /)6 - X,—.L>
- Ax-1
(a) z=2and z = —1 ??//)6)=_/‘/’)62-—)c-,’2,) /3 /2)6—)) el —
3 RSP
(b == 33 (- x-2)

E
2,

@ =2 r=—landr= l) (;kr{chaﬂ pmdersy © dx-1=0 = x="/2
2 2y o
(d) r=-2.r=1land z =2 K- x 2'50; X=-l)x=2
L t1)=0
(e) z=—-2, r=1and x =é [)C )[)c

6. If g{x) is the inverse of f(x) = vz* +3x+ 2, ulnt is g'(4)7
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7. Which of the following expressions is equivalent to cos(arctan z)?
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8. An ohject is traveling at a speed of 60 m/s when the brakes are fully applied, producing a constant deceleration of
12 meters per second squared. What is the distance covered before the object comes to a stop?

(a) 450 meters a=-12
(k) 210 meters V(&)= £t C , v(o)= bO
(c) 200 meters V(O): ~12(0)+ C;=bO
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(e) 310 meters V(E)=- Ja++b0
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9. What is the domain of f(z) = In{l —Inz)?

{a) (0,20) I (1- %) |-nx>0 = Inx<z] > X<Le
(b) (1.2¢c) -0
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10. Solve for x: log, (5 — ) + log,(2 —x) = L. A -Xx>0
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11. Find the y intercept of the line tangent to the graph of f(z) = (Inz)? at z =&
i = ! . A ‘Q&’,\X
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12. Find the intervals where f(x) = —— i= increasing or decreasing.
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{a) f(x) is increasing on the interval (ﬂ_ —) and decreasing on the interval (—_ 3::).
€ €

(b) flz) is increasing on the interval (e.oc) and decreasing on the interval (0, €).

1 1
(£} f(z) is increasing on the interval (—. :x:) and decreasing on the interval (E]._ —).
e e

flz) is increasing on the interval (0, ¢) and decreasing on the interval (e, o).

(e) f(z) is always increasing.
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13. Find the absolute maximum and absolute minimum for f(z) = 2% + = over the interval [§ .2] .
T
Absolute maxi =5 ., Absolute mi ry=3 ) = 2 _
wsolute maximum: y = 5 wsolute minumum: y ! [)c) = dx- ;{ -0
(b} Absolute maximum: y = 4 , Absolute minumum: y = 3
() Absolute maximmm: y = 5 , Absolute minumum: y = —1 é{,)cs—l -0 ¢+ 0
{d) Absolute maximum: y = 4.5 . Absolute minumum: y = —1 x* ! 3
(e) Absolute maximum: y = 4.5 . Absolute minumum: y =3 ﬂ,xs— 2=0 or x-|=0
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0N -+ _ I _
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Directions: Present your solutions in the space provided. Show all your work neatly and concisely and For yo
final answer. You will be graded not merely on the final answer, but also on the quality and correctness of the wo

leading up to it.

(8 pts) You have 100 feet of fencing to construct a pen with four equal sized stalls as shown. What are the dimensiol

PART II: Work Out

of the pen of largest area and what is the largest area?
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Percpmeter: P= b’w&&/ = )00
0- 5x

X :L = —i
4(}/ 7 50 o

A keo. : &-;ch: 74[50"%)<> =50X—%)62'
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#'= 50- 5 (2)=0
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g - e

H:“t _5<«0.
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17. (6 pts) Find the inverse of f{z)
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30" _ye" - 4y
e’(4-y) = 2y
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2
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18. Given f(z) = 2z 3.
{i) (3 pts) Find the intervals where is f(z) increasing or decreasing,.

¥'/x)’ 2e +ax {se”‘"% e a2+ @)2——*01 p{o)-250
YRS p1)=¢ (a-b)<0

-3
24 c&cream;nj on (-2 -7>)

£ troreanng  on (-'/3,0°)

(i1} (2 pts) Find the local maximim andfor minimum for f{z), if any.
locadl  min (@D ®=-15.
/ = -1
“/a)= -4
# = <

Wn @ (5 - &)

no  docal  may

3x
(iif) (3 pts) Find the intervals of concavity for f(z). ’Pﬂ I/)‘): (d+ bx)ﬁ
DX
£')= be® + 2+by)(3)e n u
e b+ b+ 18%) = ¥ (1.+18x) = O B g
= /Z_ _ 2 _2_/3
we_ 2. Z

L Cp on (o= -%5)
fq CU on ('2'/5, Oj
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{iv) (2 pts) Find the point(s) of inflection for f(x), if any. C(D 7?1} /3 2
£05)- a( e P Lo
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19. (8 pts) Find lim (l ——) = , | = =
oo T
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. &v/"}x‘> o
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il T (= ot T (=
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20. (8 pts) Sketch a curve satisfying the following conditions.

(i) The domain of f(z) is all real numbers.

(i) /(2) = -2, J(0) = 0,(F2) = 0_wedmen o docal wer

(iii) f(z) <0if0<z<2 filz) >0ifzr>2 2 i p&meamg on (0,2)
(iv) f"(z) <Oif0<z<lorifz>4 L Clrowasng  on (2,0
(v fliz)>0iflcx <4 ﬁ‘d ¢ on [O,/) owt[{ /9/0")

09 iy 7w =2 ﬂ G cu on (h ‘/)
(vii) The graph of f(z) is symmetric about the y axis.
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