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(Please show all your work here and write your answers in the designated space)
[PART I] Calculate the followings.

1. 2-(2-4xB+¢@-7)))

Solution: 2 — (2 -4 X (3-3)) =2 — (2-4X0)=2—-2=0

Answer : 0

C=x(E=)=0x=0

Answer : 0




3. (V48 —V75) x V3
Solution: (V48 —V75) x V3== (4V3 - 5V3) x V3 = (—V3) x V3 = -3

Answer : -3

v (66

1

3\ 2 -3
Solution:(33 X (;1) ) + (?) =(33x33)2+-31H)3=(3%3%)2+33=1+33= 2_17

or 373

1
Answer : 77 or 373




(Please show all your work here and write your answers in the designated space)
[PART II] Answer the following questions.

1. Solve the following equations: 4x+2=6x-6

Solution: 4x — 6x = —2—6—>—2x =—8, x=4

Answer : 4

2. Solve the following simultaneous equations for x andy.

3x+2y—1=7
—x+5y=3

Solution: 3x +2y =8, —x+5y=3 -a:3x+2y =8, b: —=3x+ 15y =9
Ifa+b=17y =17, y=1. —x+5=3 - —x =-2

Answer: x=2,y=1




3. Find the region x satisfying the following inequality, where | | indicates the absolute value.

2x+3
<2

2x+3
4

Solution: —2 < <2 >—-8<2x+3<8>-83<2x<8—-3--11<2x<5

5
Answer:—12—1<x<5 or —55<x<25 or—5%<x<2%

4. Find the difference between the arithmetic mean and median values in the following
observations x;: Mean(x;) — Median(x;) where x; = {22,4,8,5,11,10}.

Solution: Arrange x; in asceding orderas x; = {22,4,8,5,11,10} =
{4,5,8,10, 11, 22}. Given six even elements, the median is the average of the two

middle values of 8 and 10 and is equal to 9.

4+5+8+10+11+22
Mean(x;) = - =

Median(x;) =10—-9=1

%0 =10, Median(x;) = 8+2£=9—>M€Cm(xi) -

Answer : 1




(Please show all your work here and write your answers in the designated space)
[PART III] Answer the following questions:

1. Solve the following equation for x.  Consider only real number solutions.

57 7=13
5 =

Solution: 5x3 =20%x 2 - x3 =8=23-x=2

Answer : x= 2

2. Find the region of x satisfying the following inequality.
x2—4x<x-6

Solution: Both factoring and the quadratic formula can be applied to arrive at the
solutions:
@O x2-5x+6<0 >(x—2)(x—3)<0 — Answer:2<x <3

—b+Vb2—4ac 5+, (=5)2—4x1x6 5+y25-24 5+1
@ x= = = =2—=23— Answer:2 <x <3
2a 2x1 2x1 2x1

11 A 22 BT -

PITFTORE G EM2OTIEE W) BWEDbESHD,

ARERERE (FMed) ~HeRo b, IRSSORBETHEZRD TWDH DT, IEMEICITE
fETIZR N =RIEMRQ )] EWVWHEHLE LT,

@ (2:3)

®@ x1=2,x2=3

® (x-2)(x-3)

@ x1=3,x2=2

Answer : 2<x <3




3. Solve the following equation for x.
2log3(x) = log3(2) + log3(3x — 4)

Solution: 2log;(x) = logs(2) + logs(3x — 4)—>log3(x?) = logs(2 x (3x —
4))>x2=2%xBx—4)>x> —6x+8=(x—2)x (x —4) =0

Answer : x=2,4

4. Consider the following six values, [6, 4, 12, 8, 10, 14]. Suppose that the median
of six values is 3%*. Find the value of x.

Solution: To find the median (M) from a set of values, follow these steps:

Step 1: Arrange in ascending order: 4, 6, 8, 10, 12, 14

Step 2: Given 6 even elements, the median (M) is the average of the two middle
values of 8 and 10.

Median (M) =(8+10) /2=9

9=3%%=3252x=2, x=1

Answer : x=1




(Please show all your work here and write your answers in the designated space)
[PART IV] Answer the following questions:

1. Determine the first-order derivative of the following. Note that log is the natural
logarithm.

y =log(x? +4)

Solution: We use the chain rule, which states that if you have a composite function
y=£f(g(x)), In this case,
1 2x

f= log() andg= (@ +4) ¥ =f'(90)) 9'®) =g 20 =y

2x

Answer : m

2. Find the following definite integral.

f12(2x + 3x2)dx

2
Solution: [(2x +3x%)dx =(2x5x?)+ (3% §x3)]1 =(4+8)-(1+1) =10

Answer : 10




3. Leta=[ ', 1] and B:B ;]

Assume determinant of the matrix A is 5. Find A~ x B.

Solution: The determinant of the matrix, denoted as det(A) =1xa—-(-2x—-1)=1. -
a=3

=l = o=l S =l o

Answer :

0.2 o.z]or [1/5 1/5]

0.8 0.8 4/5 4/5

4. Find the maximum total revenue (TR) for a firm, given the flowing functions: TR = P X Q and
P =16 — 2Q, where P and Q are the prince and quantity of goods, respectively.

Solution: TR = P x Q = (16 — 2Q) X Q = 160 — 2Q2.

To find the maximum value, the first derivative of TR with respect to Q is equal to zero. In
Maximization TR’ = —4Q + 16 = 0 - Q = 4. Thus, the maximum TRis Max(TR) =
16Q — 2Q% = 16 X 4 — 2 x 42 = 32 where P=8.

Answer : 32




(Please show all your work here and write your answers in the designated space)
[PART V] Answer the following questions:

1. Find the following trigonometric function value: sin (T[ - S?H) + cos (g) where

m represents the mathematical constant and the angles are in radians.

Solution: At first, we simplify the expression inside the sine function of the first
51 b4 . b(a b4 1 1

term.m — — = —. Sln(—)-I-COS(—): S4+-=1
6 6 6 3 2 2

Answer : 1

n—-1 o -1
2. Given a sequence G) , find Z (1/3)" where n is an integer.
n=1

Solution: Use ) °:= ) ak™1 = (ﬁ) where a and k are first term of the geometric

: : I 1
sequence and common ratio, respectively. Substitutinga=1and k = (5) we
1 _3
have —=-=
1 2

3
A : — 1.50r1-—
nswer > or >

10



3. Suppose that d= (4x — 5,2) and b= (3,y) are vertical and that x — y=3. Find x
andy.

Solution: The inner product d-b must be zero, given the angle of two vectors is 90
degree (so-called orthogonal). d-b= 3 X (4x —5) + 2y = 12x + 2y — 15 = 0So, we

solve the simultaneous equations of 12x + 2y —15=0 and x —y = 3.
3

3
Thus, x = >Y="73

Answer: x = % y:—% orx = 1%, y:—1% or x = 1.5y=—1.5

4. Inthe Econometrics course, there are 5 Japanese students and 7 non-Japanese
students. The professor plans to form a group for assignment, by selecting two
members from each group. Find the total number of different teams that can be
formed.

Solution: sC2x 7C2 = 2 x 7X€ — 10 x 21 = 210
2%X1 2X1

Answer : 210

11



