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1. The model of bactenial selection mcludes no frequency-dependence, meaning that the per

capita production of the different types does not depend on the fraction of types in the

population. Follow discrete-time dynamic systems for the number of mutants a, and the

mumber of wild by depends on the fraction of mutant py. where pPpyy = — et

apeythesy
Suppose
@pyy = (1+pa,

besy =2 (1—pe)’he
Find the equilibria of this dynamical system (pgy, = Py = p*) and test for its associated stability.

(Hint: Set f(p) = —=2— when f'(p*) > 1, at equilibria the system is unstable. On the

Gpsythesy

other hand, when f'(p*) = 0 . the system is stable.)

)= 3x° -20x° +1
3

20 _ AS+B CS+D
(§2+25+2)(S%+4) (52+25+2) (5%+4)

2. Sketch the graph of f(x and mark all critical points at interval [-3. 3]. (20%)

3. Given that

Find A, B. C. D (20%)

4. Following table lists X department’s midterm test scores for Biostatistics and Calculus :

MO
Subject 11234 |5 |6 (789 [10]11]12)13]14[15
Biostatistics OB | 30 | 48 | 66 |64 (77 |88 |47 |65 |77 |84 |56 |63 |24 |78
Calculus 97 | 50 |60 | 58 |50 (86| 92 |60 |66 |90 |75 |73 |57 | 57|82

Find the following terms from the test score from Biostatistics © ((a) — (g))
(a) Interquartile range (IQR) (4%) (Hint: IQR = Quartile (75%)- Quartile (25%))

(b) Standard deviation o = ‘ﬂx;Tﬁp (4%)

(¢) Coefficient of variance (5%) (Hint: CV = %+ 100%)

(d) Find the comrelation between test score of Calculus and Biostatistics. (7%)

i ) . CoviX, ¥l
(Hint CoviX, ¥Y)=E(XY)= XY..corelanon: Py = oo
Xy

5. Sk Cramer's Rule( &, # 8 i W) #4700 F iz B 45 307 858, Ax=b a9  (20%)

25 +x,-x, =1

x] +3I: _3‘I!_ = _2
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1. Analyze and sketch the graph of f(x) = —x+ 2sin(4x) + 1,—nw < x < (20%)
2. The model describing the dynamics of the concentration of medication in the bloodstream
with a linear fraction use of 0.5,

M, 1=05M; +1.0

It will become nonlinear if the fraction of medication used 1s a function of the
concentration. More generally as following,

new concentration = old concentration - fraction used X old concentration +

2/
2+,/BM;

(a) Solve the equilibrium for the dynamical system.
(b) If B =0.0005, test for its associated stability.

supplement. Suppose that fraction used =

3. Derive y"(x,y) of the curve cos(xy?) +x% +2x + 1 = 2y? (6%), and
evaluatey'(2,2.054725589 ),and y''(2,2.054725589) (14%)
x*(1-x)2
sec 1(1+x)’
G'(-3. 4{]299?96) ”(—3 40299?96) (20%) (Hint: iin(u) =

lf‘_“ NS |
— SEC (u) =

4, Given G(x) = use logarithmic differentiation method and find

™ ’—u= -~ Jul= 1)

5. The measles pathogenesis function f(t) = —t(t — 21)(t + 1)3, is used to model the
development of disease, where time t is measured in days and f(t) represents the
number of infected cells per milliliter of plasma (infected cell density). Calculate the
peak infection time for the measles virus and peak infected cell density. (20%)

6. The model of bactenial selection includes no frequency-dependence, meaning that the per
capita production of the different types does not depend on the fraction of types in the
population. Follow discrete-time dynamic systems for the number of mutants a. and the
number of wild b, depends on the fraction of mutant p,.

Suppose @43 = (1 +2p.)a,

biy1=2(1- zpt]zbr
Find the equilibria of this dynamical system and test for its associated stability. (20%)

2( 1 =z 1 )=#

ittt
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1. Find %error of j;‘” tan®(x)dx estimated from Trapezoid’s Rule using n = 8. (20%)

Ezstimated Arsa—Real Ars
; - — - I
{Hint: [ tan(x)dx = —In|cos (x)|, %error= ( —— ) % 100%))
as iipiparss A B c.r+D Ex+F
Given that ey — oot e min T @y find A, B,C, D, E, F (12%),

Fxt+Ixts

and 'r (x—l}(x-l-ﬂj{zz+2:|

x (12%){Hint: J(

= itr,m_l (E) +C} (12%)

3+2

. Given % =0.2311P(1 - ooz ?M] P(0) = 900,000. Derive P(t) and plot its figure.  (20%)

The number of adults and children living with HIV (in — T ————
millions) in different regions of the world is given in right table. | -l
Construct a histogram, and indicate the faction of region with R —
20 million or more people living with HIV as an area on the !
histogram.

{Hint: Surges’ Rule: k~ 1 + 1.441n(n), bin = R/k} (20%)

Minimum Inhibitory concentration (MIC) of a new antibiotic is measured on 10 bacterial colonies,
giving following data, measured in pg/mL, Assume data is normal distributed and provided the null

hypotheses that the mean MIC is at 0.25ug/mL. Do these e
data provide evidence that the drug is affective using T e i e e
significance level of a=0.05. (20%) 3 : ' . :_!'.:'_.-: ”. T
0.21 0.28 0.3 0.45 1.1 ; :}'.‘. w ';:'i 'f.':.’
0.53 0.22 0.15 0.33 1.2 o | o | s o i | 4
Yamto 2 | | m | s =
{Hﬂ: ﬁ = fu’ﬂ HA: !u’ F* -uﬂ H lT-:I't—:l. - T } [T Ll 2144 an

""ﬁ 134 1T 2131

. A study includes 58 subjects for antidepressant treatment list below. Do these data provide evidence
that the medication is affective using significance level of @=0.05.

Depressive Episode (0¥} no Depressive Episode D°
Medication (M) 11 17 28
Placebo (M%) 20 10 30
Total 31 27 28

-[H].'I'.I.t xz_Eq,{O[—.E'[:I ) F:I;u%x—lfze—xfzdxg J-;-:‘%x—ifﬂe—xfﬂdx] {2(}%}

£#( 1 = 1) 8H#

20081028
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