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(Mathematics sample exam papers)

F—#a: THEAFEFERXE—NERER EE3I D, #£425)

Section 1: The following problems have one and only one correct answer.
(3 points for each, 42 points total)

1. WES A={124},B={245}, Ml AnB=( ).

Ifset A=1{1,2,4},B=1{2,45}, then AnNB=(C ).
(A {24 B {1,245} (© {13 D {1,5}

2. B y=(r—1:+@—x)7 MEUEA ().
The domain of the function y = (x — 1)§+ (4—x)_% is C ).
(A [1,4)  B) (—»,1) (O [4,40) (D) (1,4]

3. TNHIAKH, E#RE C D .

In the following formulae, the one that must be correctis ¢ ) .
(A) cos2x =2cos?x—1  (B) cos2x = 2sin?x — 1

(C) sin2x = 2cos?x—1 (D) sin2x = 2sin®x — 1
4, HmBELHER. BEZL:2x+my+1=058%l,:y =3x— 147, MUm= C ) .

Let m be a real number. If line l;:2x + my + 1 = 0 is parallel to line [,:y = 3x — 1, then

m=(C ).
2 2
(A —= B)= 6 (D -6
3 3
5. WPH ERIBhEP BESAFQR0OMIEEETPEIHLx + 2 = 0/IEE, NS PHIEIL T
A C ).

If the distance from moving point P to point F(2,0) equals to the distance from P to the
straight line x + 2 = 0, then the trajectory equation of P is ( ) .
(A) y2=8x (B) y?=-8x (C) x2=8y (D) x2=-8y

6. FAIRRHch, FEHGE U PR ISR RS (D .

In the following functions, the one that is decreasing in its domainis ¢ ) .



(A y=2—x (B) y = cotx ) y=x2;

= M y=x

7. NALEDiR, EfRE C ) .
Among the following options, the correct one is () .
(M) y=x*+= Fl y=logy(x + Va2 +1) HRAEK
y=x3 +§ and y = log, (x +VxZ + 1) are both odd functions

(B) y =x3 +§ RAFEREL By =logy(x + Va2 + 1) AZRAFHREL

y=x3+ % is an odd function but y = log, (x +VxZ + 1) is not an odd function

(C) y =log,(x + VaZ + 1) RAFEREL H y=x° +§ T2 R

y = log, (x +Vx2Z + 1) is an odd function but y = x3 + % is not an odd function

(D) y=2x3 +§ My =logy(x + VxZ + 1) ¥IAZAFREL

neither y = x3 +§ nor y = logz(x +VxZ + 1) is an odd function

8. T {a,)} REZEHY, H a, =12,a3=18, Il ag= ( ) .

Given that {a,} is an arithmetic sequence, and a, = 12,ag = 18, then ag = ( ) .

(A) 15 (B) 6V6 (C) 30 (D) 216
9. FHEE f(x) MREE f1x)=x% (x>0), N f(4)=C ).

If the inverse function of f(x) is f~'(x) = x? (x > 0),then f(4) = C ) .
(A) 2 (B) -2 (C) 16 (D) —16

10. arctan (tan%n) =(C ).

T T 51 51
(A —— (B) — ) —— (D) —
6 6 6 6

1. B4MEE I S+%5=1 H—B&RE(-2v3,0). Ha=2b, Wb= ).

Let (—2\/§,0) be one focus of the ellipse T : z—§+i—z =1.If a=2b,then b= ( ) .
V60 12

(A 2 (B) — (C) 4 (D) —
5 5



12. #a, b HINIESEE, M<a4+b <2” Z“a?+b2<2” 1 C ).

Let a,b be positive real numbers, then statement “a + b < 2” isa () for statement “a? +
b? < 2.
(A BEAEAEFR 7 5

necessary but not sufficient condition
(B) FerH AR E R AT
sufficient but not necessary condition

(C) BEAEFE D X AR L B A

neither sufficient nor necessary condition
(D) 7 HAb B

sufficient and necessary condition

13. FE#Fsin(2x+3) BSEHE ( D .

The derivative of function sin(2x +3) is ¢ ) .
(A) 2cos(2x+3) (B) cos(2x+3) (C) —2cos(2x+3) (D) —cos(2x + 3)

14, gk y=x3+3x+1 £S5 P(0,1) &MVLHERE ( ).

The tangential equation of curve y = x3 + 3x + 1 atpoint P(0,1) is ( ) .
MD3x—y+1=0 @B x—-3y+3=0 O3x+y—-1=0 MHx+3y—3=0

FED: THEBFENXE—NERER EE4 2, #£485))

Section 2: The following problems have one and only one correct answer.
(4 points for each, 48 points total)

1 1
15. AR — <= HIEN ¢ ) .
x-2 X
1 1
The solution set of the inequality — < — is () .
x-2 X
(A) (0,2) (B) (1,3) (C) (=o0,—1) (D) (2,40) (E) (—1,0)
16. CHISFHEIa W E ay =1, At q = 2, W{a,J0HT 8 B Sg= C ) .

If the first term a; of the geometric sequence {a,} is 1, and the common quotient q = 2,
then the sum Sg of the first 8 terms of {a,} is ¢ ) .
(A) 255 (B) 127 (C) 63 (D) 511 (E) 512

17. NS a, b e 2297 =49t =3 N a= ( ) .



18.

19.

20.

21.

22.

23.

If real numbers a, b satisfy 22¢7? =49*? =3 then a= ( ) .

(A) log,3  (B) logy,3  (C) logz2 (D) logz4  (E) log,2
CAl a,b,1,2 W EGE 3, P 4, W ab=C ) .

Let the median of a,b,1,2 be 3, the average of a,b,1,2 be 4, then ab= ( ) .
(A) 36 (B) 22 (C) 30 (D) 40 (E) 42

CHA P EMZ C:2x? —4x+2y2—12y =5 b, 5 Q fFHZ x+y+3=0
B, WEP M Q ZIE SRR |PQ| ME/AMER C D .

If point P is on the curve C:2x? —4x + 2y? — 12y = 5, and point Q is on the line x +
y + 3 = 0, then the minimum distance |PQ| between points P and Qis ( ) .

2
MDAV2 (B g 01 (D) 0 (E) 2

WEH z=V3+1, Hb i REHRL, W 2°=C ).

Let complex number z be defined as z = v/3 + i, where i is the unit of imaginary numbers,
then z°= () .

(A) —16V3 + 16i (B) 16v/3 + 16i (C) —16V3 — 16i
(D) 16v3 — 16i (E) 163 + 16+/3i

FEFTAPIALE, MBI A8 AR ¢ ) .

In all two-digit numbers, the number of those which the sum of its ones digit and its tens digit
is an even numberis ¢ ) .
(A) 45 (B) 25 (C) 40 (D) 20 (E) 50

S x,y WA sinx cosyzg, siny cosx =§, M cos2x = C ) .

If real numbers x,y satisfy sinx cosy = g, siny cosx = %, then cos2x = () .
3 3 4 4 2
A —= (B) = (C) = (D) —= (E) =
5 5 5 5 5
=ArFEEEZ gk . B AETERITH LR, R NSRRI E, WA HACEPIA
HEEERITH MR ¢ ) .

Three students participated in high jump, long jump and shot put competitions. If everyone
chooses two of these three items, then the probability that there are exactly two people choosing

same itemsis ( ) .

2 1 2 1 1
(A) = (B) = ) = (D) = (E) =
3 3 9 9 6



25.

26.

sin LPF,Fy

= Il =
SnZPRE, 2, Wl cos 2F,PF,= (C ).

2
Let the foci of the hyperbola C : x% — y? =1 be F; and F,, respectively. If point P ison

sin £PF,F
C, such that ————2—=+

= 2,then cos 4F,PF, = ( ) .
SlnLPFlFZ

1 1 1 1 1
(A = (B) —= ) - D) —= (B) =

4 2 6 5 3
% P—ABC #FKN 6 WIEWHA, & D,EF il =fMH APAB, APBC, APAC
(L, M =HsHE P — DEF MEFR N C ) .

Let P — ABC be a tetrahedron whose edges have a length of 6. If points D, E,F are the
barycenter of triangles APAB, APBC, APAC respectively, then the volume of the trigonal
pyramid P —DEF is ( ) .

4+/2 2 32
D Tf (B) g © T\/_ M) 2vZ (B) 42

B {an}, b}, A {cp} WAL WAL EBHn, apy=(-D"aZ+1) , b, =
AnQni1, Cp = COSAy. FHIRHIHIEMRIRZE ¢ D .

Let sequences {a,},{b,}, and {c,} satisfy: for an arbitrary integer n, an,; = (—1)"*(a +
1) , b, = a,a,4+1, €, = COS ay, then the one that must be correct in the following statements
is C ).

(A) {b,} & REES

{b,} is a decreasing sequence
(B) {b,} & H LI ES

{b,,} is an increasing sequence
(O {cn} &I G H S

{c,} is anincreasing sequence
(D) {a,} 2&HIF L ES

{a,} is anincreasing sequence
(B) {cn} RHIHERAES

{c,} is a decreasing sequence



F=#a: THEAFFENXE—NERER EES D, #£109)

Section 3: The following problems have one and only one correct answer.

27.

28.

(5 points for each, 10 points total)

% AB,C R=SMIE ABC WI=ANTIA, TS A 164 |BA - ABC| = 2|BC|.
% |BC| =1, W=7 AABC JAKIR/MEN C D .

Let points A, B,C be the three vertices of triangle AABC, such that for an arbitrary real
number A, the following always holds true: |ﬂ— AR| > 2|ﬁ| If |ﬁ| =1, then the

minimum value of the perimeter of the triangle AABC is () .

(A 14+v17 B 1+vV12 (© 1+vV7 D) 1422 () 1++27
CENSEE x,y,z W2 x2+y2+22 =1, | xy+2yz WERKMEN ¢ D .

If x,y,z are all real numbers, and x? + y? + z2 = 1, then the maximum value of xy + 2yz

is C ).

5 2 3 1
e ®m2 02 m2 @l
2 2 2 2
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