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. mark for each cor p ]

. ark /e rect answer/ch
roblem A13. Find the least positive integer » such that the func:)il(f:)
f‘(x) = 2x* —4xInx+3x—-3is0(x")

Circle the best answer. |

A.2 B.3 C.4 D. A, B, C are not correct.

Prqblem A2. How many positive integers less than 1000 are divisible by bot
Write your answer here:

h 6 and 97

Problem A3. Find the integer a such that
a =42 (mod 23), —22 <a<0.
(fill the gap...)

Your answer is a =
s class: A, B, C.D,and F.

Problem A4. Assume that there are five possible final grades in thi
What is the minimum number of students required to be sure that at least 9 will receive the same
grade?
number of students is ..
(fill the gap...)

Your answer: The least

Problem AS. Find —2022 mod 5
Circle the best answer.
A. 2 B.3 C.4

D. A.B,C are not correct

Problem A6. Leta = 16.27.343.121, b= 32.49.37.11. 293, Find ged(a,b)?

Circle the best answer.
A.24.72.32.112.29 B.25.73.37.11  C. 24.72,33.11

D. A,B,C are not correct.

Problem A7. What is the coefficient of x100051025iy the expansion of (x — 3y)2°%%?

Write your answer here:
with specific n.k,m and sign)

written in the form C(n, k)3™
f the graphs Gy, G2, G3, respectively. Find

(the answer must be
k be the number of cut vertices 0

Problem AS. Let m,n,
thesumm +n + k?

)

Write your answer here:
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below. atn a city, there are sey :
y ¢ are seven bridges as shown in the picture
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a. [3 marks) Can someone cross all seven bridges in the city exactly once? If yes, find

that route, otherwise, explain why?
b. [3 marks] Can someone cross all sev

starting point? If yes, find that route, ol
¢. If we are allowed to build one more bridge linkin

cross all eight bridges exactly once and return to t

place that bridge? Justify your answer.
Problem B2. A pair of dice is loaded. The probability that a 1 appears on the first die is

1/11, and the probability that a 3 appears on the second die is 1/11. Other outcomes for

each die appear with probability 2/11.
a) What is the probability of 7 appearing as the sum of the numbers when the two

dice are rolled?

b) Let X be the sum of the num
of X.

c¢) Find the distribution function of X

d) Find the expectation and the variance of X.

Problem B3. Use mathematical induction to prove that n3 — n is divisible by 5

whenever # is a nonnegative integer.
Problem B4. Given the linear recurrence relation
a, = 6a,-,+ an-u

a. [2 marks) Find the value of as?

b. Solve the recurrence relation toget
Problem B5. How many permutations of the letters
a)[2 marks] the string EF?

b)[3 marks] the strings AB and FGH?

en bridges exactly once and return to the

herwise, explain why?
g region b so that someone can

he starting point, where can we

bers when the two dice are rolled. Find the distibution

a,=1,a, =-3.

her with the initial conditions.
ABCDEFGH contain
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¢)|S5 marks) th '
] the strings ABC and CGHF? List all such permutation
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