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Part 1 : Multiple-Choice

Choose the best answer to each question, 5 points each, 50 points total.

1LIf A={xx<-10 or x>-1},B ={x|x < -5},C ={x —6 < x < 2}, then the number  of integers in
theset (AUB)NC is( )

A.2 B.3 C.4 D.5
2. If the equation (m—2)%x* + (2m+1)x +1= 0 has two different solutions, then the range of m is

C )

A. m<§ B. m§§
4 4
3 3
C. m>Zandm7£2 D. mzzanquﬁz
3. Assume that a,b are arbitrary real number, and a >b. Then ( )
A a’>b? B 21
a
1 1
C. lg(a—b)>0 D. (E)a<(§)b

4. Assume that f (x) is an even function on (—oo,+00) and is increasing on [0, +<o).
Then f(-2), f(-x), f(3) satisfy( )
A f(-n)>f@R)> f(-2) B. f(-x)>f(-2)> f(3)
C. f(-n)<f@)<f(-2) D. f(-n)<f(-2)<f(3)
5. ( ) is a necessary not sufficient condition of the proposition, that is, the graph of the linear

functiony = _m X+ 1 passes through the first, third and fourth quadrants.
n n

A m>1ln<-1 B. mn<0
C. m>0,n<0 D. m<0,n<0
6. Assume that the line | passes through points (a—2,—1),(—a—2,1) and is perpendicular to the

o 2 _ :
line with the slope — 3 that passes through the point (—2,1) . Then the value of ais( )

7. In the arithmetic progression{a,} a +a,+a,=—24> a;;+a,,+a,,=78 > then the sum of the first 20
items of the progression is ( )

A. 160 B. 180

C. 200 D. 220

8. How many 5-digit numbers that consist of number 1, 2, 3, 4, 5 with no repeat, greater than 23145 and
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less than 435217 ( )

A. 56 B. 57 C. 58 D. 60
9. Assume that there are 3 first-class products and 2 second-class products in the 5

products. Choose 2 products from the 5 products, which event in the following
options has the probability % ( )

A. Neither is first-class product
B. Only one of the 2 products is first-class product
C. At least one of the 2 products is first-class product

D. At most one of the 2 products is first-class product

10. The smallest positive integer n which makes the expansion of (3X+L)n (neN") contains a

xx

constant term is ( )
A 4 B. 5 C. 6 D. 7

Part 1l : Calculations
Show all your steps or proofs in getting the answers. Full credits will be given only if the answer
and all steps are correct and clearly shown, 10 points each, 50 points total.

11. Assume thattan(% +a)= % . Then

sin2a —cos® a

(1) find the value of tanea ; (2) find the value of
1+ cos2a

2 2

12. Assume that a hyperbola has the same focal points with the ellipse :—9+% =1 and the asymptotic

lines of the hyperbola are y= i:x. Find the equation of the hyperbola.

13. Assume that a, =—1,a,+a,, +4n+2=0 inthe progression{a,}.
(1) If b, =a,+2n, then prove that {b,} is a geometric progression, and find the general formula of

{.}
(2) Find the general formula of{a, }.

14. Let f(x) = IgiJr—X . Then
—X

(1) find the domain of f(x) ; (2) find the range of x such that f(x) >0.

15. Prove the following conclusion by mathematical induction.

9" —-8n—-1(ne N*) can be divided by 64.
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