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(10%)Q1. For the following sample data,
56,78, 34, 89, 52, 65, 72, 81, 96, 42

(a) Find the interquartile range

{(b) Find the go™ percentile.

(10%)Q2. The An Antibody test is used to determine whether someone has COVID-19. The false-positive rate
is .035, the false-negative rate is .160. A physician has just received the Antibody test report that his patient tested
Inegative. Before receiving the result, the physician assigned his patient to the low-risk group with only a .08%
probability of having COVID-19.

(a) What is the probability that this patient tested*iegative ?

(b) What is the probability that the patient actually doesn’t have COVID-19?

(10%)Q3. A random variable X has the following density function
f(x)=0.2-0.02x 0<x <10 =0 " otherwise

(a) Find P(4<X < 6)

(b) Find the median of X

(10%)Q4. (a) In estimating population proportion p, whatis the minimum sample size needed in order to
ouarantee that the sampling error is no mote than 2% at 98% confidence level.

(b)In estimating population mean g, what is the minimum sample size needed in order to guarantee that

the estimation error is no mare than B at 95% confidence level.given that o =2.

(15%)Q5. An experiment has been conducted for 4 treatments and 7 blocks. Given that SST(Sum of Square for
Treatment)=800, SSB((Sum of Square for Block)=500 and SSTO(Sum of Square for TOtal)=1800.

(a) Test at .05 significance level whether there.exists difference-between treatments?

(b) Is the blocking effective? Use .05 significance level

(c) Ignore the blocking, test at .05 significance level whether there exists difference between treatments?
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(10%)Q6. Conduct a test at .05 significance level to determine whether reputation of company and quality of

management are independent?

Reputation of Company

Quality of Management Excellent  Good Fair
Excellent 40 25 5
Good 35 35 10

Fair 25 10 15

(25%)Q7. In a simple linear regression analysis of quarter sales(y) and student population(x), a sample data for 10

restaurants are collected with the following summary Statisties:

x=14,y=130,52 =153,5] = 56.8.5,, = 284

xy

(a) Fine the least square line.
(b) Test the validity of this model at .05 significance-level.
(c) Test the linear relationship between y and xat .05 significance level.(Use s=13.829 if you did not solve part

(b))-

(d) Compute the coefficient of determination and interpret its meaning! (Use $=13.829 if you did not solve part

(b)).

(e) Test whether the population coefficient of correlation pis O at .05 significancelevel.

(10%)Q8. What do we mean by p-value of a test? Describe its relationship with significance level o . Comment

on the following statement :
»The p-value of the test is .04, therefore we reject the null hypothesis”

Statistical Table Values:
F.05,3,ls =3.16, F05_4,1s =2.93, F05,6,18 = 2.66, F.05,7,18 =2.58
=3.01, Fs 450 = 2.78, Fog 5 = 5.32, Fp5 5 = 5.12,

F05,3,24
Ziso =19.0, 1hs 4 =111, 1555 =169, 155, =9.49

= 1.895,1,;, =1.860,7,,, =1.833,

t.05,7

gy =2.33,25, =206,z = 1.645, 2,5 =1.96,
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Part I Problems (Multiple choice problems; 50 points; § points for cach problem)
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1. Which of the following statcment is falsc?

(a) :i% In(2z) = é—ia; In(z) for z > 0.
(b) % csc(z) = cot(z) csc(z) for z € (0, 7).

d sin(z)
dz cos(x)

(d) %21 = 1n(2) - 2% for z € (—00,0).

(c) =1+ tan*(z) for z € (-7/2,7/2).

d
(e) d—x'(za‘ +2z+ 1) = 3¢% 42 for z € (~00,00).

2. Let f(z) = 1+ 22 for z € (—osfoo)andilstig(a) =tan(x) for z € (-n/2,7/2). Which of
the following statement is tyuc?
d g(z) _ 2xtan(z)

(a 7 f@) T el for z € (-7/2,7/2).

(b) %(f(a:) +g(z)) =2z +.scc(:v) for z € (—7)2,7/2).
(©) = (f(ala)) =566 (#)(1 + %) + 20 tan(a) for = & (Sm/2w/2).

d
(d) —Fg(@)) =2g(2) for = & (—7/2,7/2).
(e) Nonc of the above statements is true.

3. Supposc thatf is a differentiable function such that f'(z) = =f(z).end f(x) > 0 for all
z € (—oo,00). Which of the followig statcment is false?
(a) f(z) = f(0)e~* for T € (=00, ).
(b) f"(z) = flx) for z € (=06;0).
(c) f is strictly increasing on (—oc, 00).
(d) Let g(z) = % in(f(z)) for z € (~o0, 00). Then g is a constant function on (—00,00).
(e} lm, o f(z) =0.

4. Supposc that f is a differentiable function on (—o0,0) such that f(z) = az? + bz + ¢ for
z € (=1,0) for some constants a, b and ¢ and f(z) = —0.5 for z < —1. Which of the
following statements is false?

(a) c=a-0.5.

(b) If f(0) =0, then f'(0) = 2.

(c) If f'(0) = 2, then a = 1.

(d) If £(0) =0, then f(z)+ f(—z) =0 for z € (-1, 1).

(e) f is continuous at 0.
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5. For k > 0, let Dy = {(x,y) : 0 < z < kr and zsin(z) < y < z} and let Ay be the area of
Dy. Which of the following statement is truc?
(a) Ay =2m+ 72/2.
(b) Ay = 4m + 272,
(c) Az = 3m+9m2/2.
(d) Agq = 4n + 872,
(e) None of the above statcment is truc.
6. Let f(z,y) = zsin(z? +y) + ¢ +y for z, y € (—00,00). Which of the following statcment
is true?

lim f(x) y) - .
(z:9)-(0,0) (2% + Y)
a 2
(b) Flz,y)dy = —z cos(z*# a) + zeos(z?) + ar + %— for a > 0.
0

(c) %f(w, y) =2%2C0s(z2 + y) + sin(z® + y) + 1.

(d) The tagent plane to the surface’z = f(7yy) at the point (0,0,0)is z = 2z +y.
(e) None of the above statements is truc.
7. Suppose that f is a differentiable function on'(0,;1) and, f'is continuous on [0,1]. Which

of the following statement is falsc?

(a) If f(0)f(1) <0, then therc exists a number c€ (0, 1) such that f(c) = 0.

(b) If f'(01)f{0.9) < 0, then there exists a number ¢ € (0.1,0.9) such that f'(c) = 0.
(c) If £(0) =0 and f{1 ) 1, then there cxists a Bumbger ¢€ (0, 1) such that filc)=1.
(d) If £ > 0lon (0,1) and¥f’(c) = 0 for somc c € (01) then f(x) > f(c) for z € [0, 1].
(e) If f(z) =f(1 = &) for &,c 10,1], f(0) > O and f(0.5) = 0, then f"(0.5) > 0.

8. Define a sequence {an}2, as follows: Let @y = 1 and any = 0.50, + 1/n for n > 2.
Which of the following statement is true?

(a) limn oo 0n = 1.
(b) limp—oo Gn = 00.
(¢) limp oo @n/n = 0.
(d)
)

(e) None of the above statements is truc.

3% na, < co.
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9. Let S = {r: r is a positive number such that Zk=0 z* /k! converges absolutely for |z| < r
}. Which of the following statement is true?
(a) S is empty.
(b) S is nonempty and r <1 for allr € S.

(¢) 8 is nonempty and if for some r € S, a function f is defined as

zF

K

Nk

flz) =

*
i

0
for z € (—r,7), then f'(z) > f(z) for z € (0,7).
(d) S=(0,00).

(e) None of the above statements isstriie:

10. Let f(z,y) = 1/(1 + 2% + y*)ford, y € (~00,00)and. let D, = {(z,y) : 2% + 92 < a?} for
a > 0. Which of the following/statement is truc?

(8) Jp, f(=z,y)d(@9) = mln(2).
(b) Jp, f(zs0)d(@y) = 7 ln(4).
(c) [p, flz,9)d(z,y) = wln(6).
(d) fD4 [z y)d(z,y) = = In(8).

(e) None of the above statements is-true.
Part II Problems (50 points)

Note: For Part Il Problems, SHOW YOUR WORK TQ GET THE POINTS

11. (20 points) Use Newton’s method to find the zero of f(z) = &% =3 with zo = 2. (Perform
four iterations.)

12. (30 points) Let f(z), F(z) and h(z) be defined as the following:

f@) = e,

Flo) = /O £ (t)d
f(z)

hz) = 1-F(z)

(a) (15 points) Find lim,_,o+ h(z).
(b) (15 points) Find limz—ye0 ().
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