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Please read the following questions carefully, and make sure to show all your work.

1. [10 points] Find the limit, if it exists. If the limit does not exist, explain why.
x%-1

x—1
x2+x—6

[x=2|

(a) lim x-1

(b) hm x—2

2. [10 points] Differentiate the functions:
(@) f(x) = (5x2 - 2)(x3 + 3x)

3x+2

(b) f(x) =22

3. [10 points] Let 7(x) = f(g(h(x))), where h(1) =2, g(2) =3, R'(1) =4, g'(1) =3,
 F)=5 g =5 g'B3)=7,and f(3) =6.Find r'(1). |

4. [10 points] Evaluate the Integral:

(a) [° (1+3x)dx
4 2+x% '

(b) J; 2 ax

5. [10 points] Use the Lagrange multipliers method to find the extrema of the following problem.
Indicate that your answers are the maxima or the minima.

f(x,y) =xy subjectto x?+ y? = 2a?
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Please answer the following questions with clarity in details.

1. [10 points] If X has the probability mass function:

1 o
r—z— forx=1
‘ 1
f(x)=<-§ forx =2
, 1
i forx =3

(a) What is variance of the distribution of X?
(b) What is moment generating function of X?

2. [15 points] Let X and Y have the joint probability mass function:

+ 2y

(x,9) = = =1,2, y=1,2
fx'y— 18 nx—;;y,—-:-

(a) Compute Cov(X,Y).
(b) Determine p, the correlation coefficient.
(c) Are X and Y independent?

3. [10 points] Christian Yelich's baseball batting average in 2019 was 160 hits out of 490 (about 0.33).
By De Moivre-Laplace theorem, for the probability of at least 160 hits occurring "by chance” if
Yelich's actual batting rate was 0.3:

- (a) What is the distribution for this probablllty?
(b) How much is it?

4. [15 points] Give the definitions of the following terms:
(a) Convergence in probability.
(b) Convergence in distribution. ~
(c) Whether convergence in distribution implies convergence in probability, or vice versa, or

neither implies the other?

—AFEa—




