Section “Iztok” — UBM
SPRING COMPETITION - 12.04.2008.
11 -12 grade

| Time - 120 minutes
Rules: Foreach problem from 1 to 60 you receivel point ardeths only one correct answer.

Organizing committee wishes a successful work!
Name........... vieeenSchool oo City.ooovvenn,

1. Which of the following is the simplified form af[2x-(3-X)]?

(A)x (B)3 (C)3-2x (D) 2x-3 (E) 4x+3

2. If a-b > 0, which of the following must equalgp

l.a-b IlI. -(a-b) . |b-a|

(A) lllonly  (B) I'and Il only (©) land lllonly (D) I and Il only (E) LI and I

3 HE _
3V4
(A) \@ (B) JZZO (C) /30 (D)5 (E) E

4. If x-y=0, then each of the following is equakp EXCEPT

(A) yx B)-Y (C) (:0)(y) (D)X (E)Y (B)Y

5. If x<-x, then

(A) x>0 (B) x<0 (C) x=0 (D) /x>0  (E)%*0

6. The first and last terms of a perfect squar®triial are 36xand 4yz°. Which of the following could be the
middle term?

(A) 24xyz  (B) 2xyz (C) 12%°Z* (D) 12xyz  (E) 24%y°Z

7.1f x:—%, then4| (x+4)(4x-1]=

A) -120 B)O C)30 D)-15 E) -30
8. If x-2y-z=2, x-y+2z=9 and 2x+y+z=3, then z=
(A-1 (B0 (€)1 (O2 (B)3

9. Which of the following is reciprocal GE + g ?
a

ab b a 1 1 1 ab
A B+ O, Oab+ba B
10. Which of the following can never be zero, i6xa real number?
(A) x*1 (B) IxO (C) x/4 (D) X¥+1 (E) 25¢+2
11. If the diagonal of a square is 20, the lendtiae is
(A)21.21  (B)1.41 (C) 7.07 (D) 14.14  (E) 28.28

12. If f(x)=3x*+kx-2, then k= (A)1 B)2 (C)3 (D)4 (B)

13. Which of the following is the completely faatdrform of 5%-20 in the real number system?

(A) 5(x*4) (B)5(€-2)0¢+2) (C) (¥-2)(5x+10) (D) 5(x~/2)(x++/2)(x*+2) (E) (X~/2 )(x+~/2)(5x+10)
14. If the sides of a right triangle have lengthg-@, x, and x+1, then x=

ALy B ©{r,44 O){7,12y (B){4 12}

15. Which of the following must be true for all Feambers x, y and z?

l. X(y+2z)=xy+xz Il X(y+2z)=x(z+y) HL.X(y+2)=(y+2z)x
(A) I'and Il only (B) I and Il only (C) ' and llonly (D) I, land I (E) None
16. If i:1+i then a=

a-1 a+l

A {1, -1} (B){1/51,-1} ©€){-1/5  (D){-5} (E){-1/5, 0}

17. What is greatest integer x for which -6x-1>127?

(A)-2 (B)-3 (C)3 (D)2 (B)-1

18. The sum of two numbers is 21, and the diffezesfcheir squares is 63. The numbers are
(A) {10, 11} (B){8,13} (C){9,12} (D){14,7} (E){6, 15}



19. If (a+1)(2-a)<0, then

(A) -2<a<l (B)a<-2ora>1 (C) a<-2 or a<1 (D) -¥2a (E) a>2ora<-1

20. If a student’s first two test grades are 100 @h, what grade must she make on her third teshé
average of the three to be 90?

(A) 79 (B) 78 (C) 77 (D) 76 (E) 75

21. The volume of Cube A is thee times the volumEube B. If the sum of the areas of a of the fafeSube
B is 18, then the volume of Cube A is

(A) /3 (B)3 (C)3/3 (D)9 (E)9/3

22. If f(x)=x°+3x-4, then f(x+1)=

(A) x*+3x-3  (B) x(x+5)  (C) %+5x-3 (D) ¥+5x-1  E) 3x+1

23. The ratio of the length of a rectangle to itdttvis 5 to 4. If the perimeter of the rectangl&6, the length
is

(A)10 B)3 (C)4 (D)5 (E)6

24. 1f P=(4, 1), O=(0, 0) and Q=(0, -2), thenSPOQ=

(A) 0.75 (B) -0.8 (C)-0.75 (D) 0.8(E) 0.97
25. Each of the following is a term in is a ternthie product ofx* - x+2 and x>+ x+1 EXEPT
A) x* B) x* C)2x? D) x E) 2
26. Which of the following is equal to t&rcot9?
1 sind + cosd .
(A) P ez (B) 5nd) (o) (C) tarf6+1 (D) (sirB)(co®) (E) seéo
27. In Figure BG| AD, CELJAD, CF=FE, AF=8, FD=2, BC=6. The area of pentagon
ABCD is
24 (B) 30 (C) 36 (D) 52 (E) 60
28. Which of the following is a equation with roe84 and 1/27?
(A) 8x*+5x-3=0 (B) 8%-5x-3=0 (C) 8%+5x+3=0 (D) 8%-2x-3=0 (E) 8%+2x-3=0

29. What is the increase in volume V of a rectaaghox if its width is doubled, its length is tiol, and its
height quadrupled?

(A) 24V (B) 8V (C)9v (D) 16V (E) 12v

30. If f(x)=4", then f(a/2)=

(A) 2 (B) 1 (C) 23(D) 1/2 (E) 2

31.ABCD in Figure is equilateral with BC=4. AE is pengécular to plane F.

AE=4. The volume of the pyramid is

(A) 48 (B) 5.33 (C) 27.71 (D) 16 (E) 9.24

32. If 6a-2, 3a and a+2 are in arithmetic progmssinen a=

(A0 (B) 1 2 (D) 3 (E) 4

33. Each of the following sets of lines will deténe a plane EXCEPT

(A) a pair of parallel lines  (B) a pair of perpecular lines (C) two lines perpendicular to the same

plane (D) any two nonintersecting lines  (E) any intersecting lines
34. What is the range of function defined byby#x?

(A) y>0 (B){1,-1} (C)y<0 (D) All real numbers eept zero (E) No real numbers
35. If the sum of the measures of the angle oflggon is 1440, how many sides does the polygon have
(A) 14 (B)8 (C)12 (D) 10 (E) 16
36. Which of the following has the greatest y-inegt? c
(A) x+2y=3 (B) 2x+3y=4 (C) 3x+4y=5 (D) 4x+5y=6 (Bx+6y=7
37. In figure, DEIUAB, BCUAB, BC=5, BG=4, BA=12, DA=3, CE= D F
(A) 5.44 (B) 0.54 (C) 1.09 (D) 0.42 (E) 4.93 5
38. The axis of symmetry of y=-3x12x-9 is A G
(A) x=3 (B) x=-3 (C) x=6 (D) x=-2 (E) x=2
39. If z=7-24i, thenz[=
(A)5 (B) 17 (©)31 (D) 168 (E) 25

. at-bt b-a b+a ab a’-b’
40. The expressmigTb_2 (A) - (B) ™ (C)b ta (D) P (E) a-b



41. The radian measure of an angle dfi$6

(A) 0.889 (B) 50.27 (C) 0.2793 (D) 35.34 (E)23.
42. For what real value of x and y is the followinge? x-y+2i=6+(x+y)i

(A) (4,-2) (B) (1.2) (©€) (2,4) (D) (3.1) B
43. If x>0 and log27=1, then x=

(A)9 (B) -1/3 (C)-3 (D) 1/3 (E) 3

44. Which of the following is a point in the intergion of X+y°<4 and x-3y<-3?

(A) (0,1) (B)1.-1)  (©)(1,0) (D) (-1.1) (E) O

45. If n is the number of any term, then the ntintef the geometric sequence/i, 8,16V2, ..is
(A)nv2 () (W2)* (C)(2V2)" (D) (2v2)™ (E) (2v2)"
46. In how many different ways can the lettershefword “WINDOW?"” be arranged?

(A) 720 (B) 360 (C) 180 (D) 90 (E) 45

47. Which of the following is a point of interseanti of the graphs of y%sian and y=;—?

o 1 1 1 1 1
(A) (45%,5) (B) (60 5) (©) (90’,5) (D) (180,5) (E) (360,5)

48. The graph of xy=0 is

(A)apoint (B)aline (C) a pair of intersectingds(D) a pair of parallel lines  (E) a hyperbola
49. If 40 percent of a 20-gallon solution is alchimw many QUARTS of water must be added to makeva
solution that is 25 percent alcohol?

(A) 60 (B) 48 (C) 36 (D) 24 (E) 12
50. If y?-9x*=25, then the maximum negative value of y is
(A)-25(B) -1 (C)-5 (D) -5/3 (E) The maximum néga value cannot be determined

51. If a is positive and b negative, which of th#édwing is negative?

(A) Habd (B) bl (C)Cab (D) a#b (E)Oaltb

52. If the sum of x-6y+2z and 3x-4y+2z is subtrddrem 3y-4z+Xx, the result is
(A) 13y-8z-3x (B) 7y+5x (C) 4x-10y+4z (D) x-6y+2z E) 3x+8z-13y

53. If the equation of a circle i$%y°=3, which of the following is an x-intercept?

(A0 (B) -v/3 ©3 (D) -3 (E) Cannot be determined
54. If Batl_8a+6 +5 then a=
(A) 0 B)1 (€)2 (D)3 (E)4

55. Together Mr. Haddick and Mr. Beebe have $20v5 Haddick has only dimes, and Mr. Beebe only
quarters. If Mr. Haddick has twice as many coinMa8eebe, how many does Mr. Beebe have?

(A) 45 (B) 40 (C) 35 (D) 30 (E) 25

56. If a=3b-5 and b=4a-2, then a=

(A) 1 (B) 2 (C) 3 (D) -1 (E) 0

57. J%: ») % (®) V L © -y ©)xy (E) x+y

58. In figure X and Y are the sets of all pomtsntamed in the circular regions. Which of the fellog must be
true?

| (XOOY) is subset of Y 1 XY=0 [l If apointis notin
X0OY, thenitis notin X

(A) I only (B) I and Il only (Cllonly (D) llloty (E)

Il and Il only

59. If two angles of a quadrilateral are equal gasure, then the other

two must be

(A) equal in measure (B) obtuse (C) acute (D) seimgintary  (E) no conclusion possible

60. Which of the following is true?
(A) (139)*=1F (B) F+3°=3° (C) 4*x4°=1/4 (D) (36}'*=18 (E) W11=11J7



BJIAHKA 3a OTTOBOPHU:

AME.......ooiiiiiiiiii KJIAC.....YUNJIMIIE.............coooiiiiiiiiiiiiiien
1 11 21 31 41 51
2 12 22 32 42 52
3 13 23 33 43 53
4 14 24 34 44 54
5 15 25 35 45 55
6 16 26 36 46 56
7 17 27 37 47 57
8 18 28 38 48 58
9 19 29 39 49 59
10 20 30 40 50 60




BEPHHU OTTOBOPH:

1 C 11 D 21 E 31 E 41 C 51 C
2 B 12 D 22 B 32 A 42 A 52 A
3 B 13 D 23 A 33 B 43 A 53 B
4 B 14 E 24 E 34 B 44 E 54 D
5 B 15 D 25 B 35 D 45 D 55 A
6 A 16 C 26 D 36 A 46 A 56 A
7 E 17 B 27 E 37 E 47 A 57 B
8 E 18 C 28 B 38 E 48 C 58 D
9 E 19 E 29 A 39 E 49 B 59 D
10 E 20 E 30 D 40 C 50 C 60 C




