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Solution

Note:

« You have 60 minutes to complete.
«No calculators are allowed.

« Show all your work and write your answers in the designated space.

«Part I and Part II are ‘Basic Math,” and Part III and Part IV are ‘Applied
Math.’
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[PART I] Calculate the followings.

1. 2-(2-2x(4+(2-06)))

=2-(2=2x(“4+(—4))=2-(2-2%x0)=2—-2=0

Answer : 0
2 (1_|__1xi__1)_3>(1_0
3 4 4 5 4
=(1+—1XEX3)——1XE=(1+1)—1=1
3 4 1 1 2
Answer : 1
3 (V3 =7) x (V3 +7)
=3-7=-4
Answer : -4
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Answer :




[PART 11] Answer the following questions.

1. Solve the following equation for x.

(10—x)_3
3 = 3x

10—-x =9 x -10=10 x —» x =1

Answer: x=1
2. Solve the following simultaneous equations for x and y.
— x +6y=19
—x +2y=7
Answer: x=-1, y=

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

[x + 3| <2
2<(x+3)<2 »>-23<x<2-3 ->-5<x<-1

Answer : -5 <x<-1

4. Solve the following.

251:1(2" -1
S5oi@n—1) =2x M _5-30 -5 =25

Answer : 25




[PART I11] Answer the following questions.

1. Solve the following equation for x.

Answer : x = 4,—4

2. Find the region of x satisfying the following inequality.

x?> < 4x -3
x2—4x+3<0 -(x—-3)(x-1)<0 - 1<x <3
_ —b+VbZ-4ac _ 44V42-4x1x3 _ 4+J16-12

X = 2a - 2x1 T 2x1

=1,3—- 1<x <3

Answer : 1<x < 3

3. Solve the following equation for x.

logo(x) = log;p(2x — 4)
lOglO(X) = lOglO(ZX—4) - x=2x "4—->—-—x="4—> x =4

Answer : x =4

4. Consider the following five values, {1, 2, 7, 6, 4}. Suppose that the average of these
five values is log,(x). Find the value of x.

(142+7+6+4)

. =4 =log,(x) — log,(x) =4 — x = 2* =16

Answer : 16




[PART IV] Answer the following questions.

1. Determine the first-order derivative of the following. Note that e is a mathematical
constant which is the base of the natural logarithm.

y = 2x% + e*+log,x+5

/ 1
Answer : y = 4x + e+ <

2. Find the following definite integral. f_ol 2xdx

0 _ x20_ _ _
f_lzxdx—ZX?]_l—O 1=-1

Answer : -1

3. Let AZH ﬂ Find the inverse matrix of A.

1 2

A:[1 4

] — det(4) = 2 where det(A)is the determinant of the matrix A.
1

A_1=4><1—2><1[—41 _12]=[—3.5 (;é

Answer : [_(2).5 5;]

4. The profit & is described by the following function: m(g) = (200 — 2g)q — 0.5¢2,
where ¢ is output. Find the output ¢ at which the profit is maximized.

Solution: the first-odder condition is : 7'¥ = 200 —4q —q = 0 — q=40

Answer : q =40




[PART V] Answer the following questions.

1. Find the first derivative of the following. f(8) = (sin0)? + (cos0)?

Solution

: £(8) = (sinB)? + (cosB)? — f'(0) = 2(sinB)(cosB) + 2(cosB)(—sinB) = 0 or 0.

Answer : 0

2. Conduct a sequence {ay}r-; with a; = r17%. Find the value r which satisfies
Yk=1r =4

P o) _ o 1-k 1 =T
Solution: ¥ ar = )., _ T Py v Al

=4 >r=4(r—1)=4r—4 —>r=

w il

Answer : r =

W >




3. Suppose that d= (x —4,—1) and b= (x, —4) are vertical. Find x.

Solution: The inner product d-b must be zero, given the angle of two vectors is 90
degree (so-called orthogonal). d-b= x x (x—4)+1x4=x>—4x+4=0

—b+Vb2—4ac _ 4+,/(-4)2-4x1x4 _ 4+\0

2a 2X1 2X1

Thus, x = =2

Answer: x =2

4. There are 6 male and 5 female students in the program. A group consisting of 3 male and 2
female students will be formed to work on a group project. Find how many different groups can
be formed.

Solution: 6C3x 5C2 = &2X% 3% _ 50 x 10 = 200

3X2X1 2X1

Answer : 200




