LUZERNE COUNTY MATHEMATICS CONTEST

Luzerme County Council of Teachers of Mathematics

Wilkes Unaversity - 2015 Junior Examination

(Section [)
NAME: Address:
SCHOOL: City/ZIP:
Telephone:

Directions: For each problem, write your answer in the space provided. Do not wse approximations.
Simyplify all fractions and radicals. Your answer must be complete to receive credit for a problem.

1) If & fair coin is flipped 4 times, what is the probability of
of getting exactly 2 heads and 2 w@ils?

2y Find a function that expresses the area. A, of a square of side
length 5 in terms of its perimeter, .

for fix) = 2x" + Ax.

]

4) What is the real part of the complex number (5 — 2i)' 7

By The domain of the function v = . " is o
-
(a) x20 ll:nl_lne:!l
{ﬂ-;l-l]md.nt% (d) all real values

6) 10set M ={0,1,2) amdset N =[x &' - 2w+ 2 50},
then M & N =
tay {1} by {2}
tep {0.1} ) {1,2}
T If &° + 16x + & i a complete square, then what is the value of & 7
la) &4 ih) 48 (e 32 idy 16
[x+2 x<0
B I fi) = Gy 0= x = 3 ihen what is e valse of
X >3

[fefefofi-1)?
0 Find all vales of & such duat A+ Te+ k20

10} Find all real solutions o | 3x+ 8 |2 1.

3
1 8
p2
2 16
3 dx +2h + 3
4) 21
5) ¢ .
o d
Ti a .
H) 27
Pl
% 12
7
1y (—°° —3] (% [— E, °°)




11) All real solutions wo are given by
|x|<i
il {:l—! {:{—1} ih) {x'—l *::.t{ﬂ}
ich {:'ﬂ::ql} idp {1':}!}—

11) By how musch does the volume of o sphere increase if its radius, r.

is increased by | unit? Express your answer in terms of r.

i
1Y) Given f(x) = T log, . which interval comtains the zero point
of flx)?
ia) (0, 1) (b (L2} (e)fl. 4) (d) (4, 4]

14) What is the coefficient of 1y’ in the expansion of
fx = yMx+ 57

15) What is the maximum valee attained by

Fix) =sinlx + 2ax) = 2sincrcos(x +a) 7

16) Solve forain log, 3 +log 12 = 2. Express your answer as
OS an ideger.

17) Find all real solutionsto 420 + dx -2=dx

18} E and E_ﬂ are two dinmeters of o cincke

0 A
centered at . I mZARC = 30 _then
what is mZ8AD 7 |
ia) 45 ih) &0 " {.

ich 90 ) 30

19) Find all real solutions to | x =1 |+ |xr+2 |> 5,

bag s | oF ) .

20) Find all real solutions wo ' - 4 2=0.

11) ¢
dr® + dr + 28
12 3
1% ¢
14) -20
15) 1
16) 6
17 256
18) d
1,9’ (—oo’ _3) (& (2a °°)
20 3




LUZERNE COUNTY MATHEMATICS CONTEST
Luzerme County Council of Teachers of Mathematics
Wilkes University - 2015 Junior Exmminoation

[Section 1)
NAME: Address: -
SCHOOL: City/ZIP:
Telephone: .

Directions: For cach problem. write vour answer in the space

ovided. Do it use approximations.

Simplify all fractions and radicals. Your answer must be complete to receive credit for a problem.

D L5
1) What is the value of [ Y2015 - 1] + 18 sinds" - 27 1 0
2) Write [ V7 + (/5 ) inthe forma + bi | 3 242435
3) I a number is randomly sebected from -2, 3], what is the L1l b
probability that the number is less than 17
4 b 3 ’ 2 i |
(F1] _? ik 5- (] ; ] E
M 82
4y i A = T..-I. = 3, and T = 4H, what does M+ A4T+H 4) -
equil when B = 2 7
£) What is the least commen multiple of 728 and 6767 LT 9,464
&) If the area of a cincle is twice s ciscumfercnce. what is the value ) 4
of the circle’s rdius?
| ) 1+ a 2 6
T Ifa = =, then what is the vabue of ™ 4+ T T
2 |l = o 1= a
! ! ",
8) The rectangular equation for the polar equation 8 = Iﬁ;ﬂtnb} %) ¢ -
' " |
(a) 8" + ¥ = = b = =
v ¥ 3 ] L X
) . 2
| = di 5 T o
) s X () x + 3 3
x+y
9) Reduce — ”__ =~ % 10 lowest terms. LTI x+1
InEl — In9 ,
10) Express u1au=i:n integer. 1y 2

In3

{OVER)



11) Find all real solutionsto Y lnx = 2 = lnx = 2. 11)

I
12) If x =[;—) + 1. then what is the value of 12)

(I_ 1 ]4_ -4,
I | X + dx + 4

13 If f(x) satisfies f(x + @) = f(x) + sinx and ({2} = 0 13

pL) 4
fﬁl’ﬂﬂ.l-{ﬂﬂﬂ){ ]uqu:h

LER

1

el O i) —:-

14) What is the maximum value of v = cosdx + 2sinx? 14)

0| w

15) If the minute hand on a clock is 8 inches long, how far does the 15

tip of the minute hand travel from 12:00 pm to 2:27 pm?

16) I f(x) and g(x) are defined on the whole real line, and f(x) 16)

39—rx

is odd and g(x) s even, then which of the following is true?
(a) fix)-glx)is even (by |fix) o] is even

e fix)-futx)| is even () |Fixh gl |is odd
A o

17) In a rectangle ABCD m{AC) = Scm 17)
and mZAOD = 1207, then m(AB} is o
5 .

C
F1] \\‘3 Cim ibj 2 cm e} Iq‘} Cim id} 4 em
1B) What is the value of the sum below 7 18)

3 2
L2, 2. 1.2

-4 = - —

4 - —_—
2 9 4 2T & Bl

.
My

19) Suppose the first digit of a 2-digit number is represented by x 19)
and the second digin by v. where x. v 2 0. Which of twe following
repeesents the product of thas number and a 2-dign number where the
first digit is represented by y:ﬂlthtm‘uﬂdlgllurepﬂﬂmlh}'ﬂ
(a) 2xy ib) ay
TiES +_'|."' + 2ay (dy 10" + 10y" + 100xy

¥SX
20) If x ond vsatisfy yx + v 5 1 and the smallest volue and the largest 20)

- |

value of ¢ = 2x + v wre or and M respectively. then whot s the value of M = m ?



LUZERNE COUNTY MATHEMATICS CONTEST
Luzerne County Council of Teachers of Mathematics
Wilkes University - 2005 Senior Examinastion

(Section I)
NAME: Address:
SCHOML: City/ZIP:
Telephone:

Directions: For cach problem. wnite your answer in the space provided. Do not use approximations.
Simplify all fractions and radicals. Your answer must be complete to receive credit for a problem.

1) What is the distance between the points (4. 2) and (-3, 7)? 1 v 74
2} What is the complete factorizationof a’ — 2a” + a7 | a(a — 1y’
UM = (-1, 0,1} and N = [0, L 2} chenwhatis M = N7 3 -1,0,1, 2}
4) I a pizza parlor offers 10 toppings, how many different 3 topping 4) 120 o

piazas can be made assuming the toppings are unique?
&) What is the largest perfect square bess than 8007 1] 784 -
6) The graph of f(f = cos@an® + sin@ is symmetric about LT} a

ia) the ongin. {b) the x-axis.

i) the y-axis. {d) none of the above,

log 001"

T) Express :J—asmmh:;er 7 —2,000 o
8) If a complex number. ;. satisfies (3 + di)z = 25 then: L] a4 .

eyuals

@l 3- 4 iby 3+ &

fe) -3 — & (dy -3 + 4

3

"I = In[r" + I] + ax s aneven function. then what is L . 2

the value of a 7
10} If the points (=1, ) and (2. v, )are on the curve vy = . 1w

A

amd % > v,.thenm satisfies which of the following?
in) m o« O b} m > 0

i i
h:lm::-E Iﬂlm{-;

=

(OVER)



11) What is the coelficient of the «'y' term in the expansion of 1 280

(x+ 2y) 7
12} How many reros does the fuschion fix) = !'lhg....t l— 1 have™ 120 b
la) 1 ib} 2 ic) 3 idy 4
13 D and E are the midpoints of AB and AC sespectively. If W
m{DE| = 5 then what is uq BC)? A
n £
B T
. : I 1 2
1) What is the value of (=2) " + | sn 30 — 1 |+ e Me—
15) Find A and & sich (hil —pm—e = e 4 e, 15_A= 7 §= 3
'+ lx-— K r+ 4 x-12
16 When M) apple irees sne planked on an orchard, esch tree vields 100 li]_____zfiD-(l____
wpples. The vickl per tree reduces by 2 apples Tor cach addstonal tree
that s plamied. Whal is the muximum vield of the orchand?
1’ 3 B
17} What is the pertod of the function fix} = T:li:!:-d— eos’c? AT
x 3 57 Im
18} Find all solutions 1o 3sec” x — Ztan’ x = 4 in [0, 2x). 1% 4~ 474" 4
19 [na geometn sequence {o, . wheea, > 0. n 2 1.ifw, = | 1% 4
mda, = a, + 2o, whalbsa?
a

B 07 @ square with sxle length » and an equnlateral tangle with sade L]
length | both huve equall sress ., then which of the (ollowmg mus be

e’
'-d]- U]
la) 5 = === (b § = —
I-\!‘H 3
fcp v = r i “”=41 5



LUZERNE COUNTY MATHEMATICS CONTEST
Luzeme County Council of Teachers of Mathematics
Wilkes University - 2003 Sentor Examinaton

(Section 1)

NAME: Address:

SCHOOL: City/Z1P:
Telephome:

Directions: For each problem, winte your answer in the space provided. Do ot use approximations.
Simplify ull frections snd radicals. Your snswer must be complete to receive credin for s problem.

1) If a die is rolled twice, whit is the probability of getting a sum of 5 1 b .
o e two rolls ?
| I | |
ia) — ib) — ) — dy —
1§ '3 f 12 )
y=—x+2
2) Wht is the equation of the line. in slope-intercept fonm. that is 2) n
x
parallel to 2x = xy = § and passes through the puir.l[;_ .‘-]?
) The differeace between the squanes of two comsecutive positive 1] 57, 59 -
odd integers is 232, What are these mtegers? 7
: o 3 e
&) What is the value of cos 28 .rsmﬂ+ms&=f-,_md§£ﬂsT‘? 4 25 B
T+,
Slmmphzmut’hrl ‘_Jstql.ult-:- L1} a
3+ 4di
(ay | —i ib) =1+
E._'_ H' d E.+ E
ek 3 Hr idy - 7 .Ir!
16x°
Y 5
] Emi:rnl:-ljt!.-(!I ry ] by eliminating negative exponents and reducing — 6) Y o
lx'y
to bowest terms.,
l [ ]
T) What is the constant ierm inﬂtupmhnnl'[x - ?—} 7 ) 15 o
A
8) Find all real solutions 1o —— = = _ #) x=6
=1 2x+3
9) What is the valoe of @ + da + f§ if @ and § are two oots %) 4 o
of ' +3x=T=07
10) If 3w+ 2v=1 and 2x + 3y = 4 whaot s the value of v + 4y ? L 1]] 7 o




11) What is the dimmeter of a circle whose area is 28 square units?

12) What is the complete factorization of x' + 65" + 1lx+ 67

13} a <e<0<b,then which of the following i true?

(a) abe < 0 by aby = 0
ich abe = 0 {dp undetermined
14) Find the domain of f(x) = (| 2
} of fix) = m-

15 What is a; if o, = 2 and 0, =ma, _, form 2 27

16) Find all solutions to cos 3x = g [0, 7).

17) In a geometric sequence where s, represents the n” | partial sum
of the sequence. if s, = 3, and 5, = 15, what is 5,7

18) The inverse function of _|.'=In{ ¥x + 1) is
lni_u:[l-r‘!l,.: » =1
ih _ht[r'-]}l,,::l--l
ic) }':{I-r’r. xsR
L]
id) _h=[r1-l}. reR

19) If fix) is an odd function on B .and g(x) = flx + 2) is an even

functionon B . whatis f{(8) + (M If f(l)=17

r+yv-220
20) If x and vy satisfy < x = v = 2 = 0, then the smalkest value of
vyl

(a) 2 ib) 3 ich4 id) 5

1) 2N 2

12) (x + D(x+ 2)(x + 3)

1y ¢

14 [4, =)

15 10,080
r 3w in

W 1274712

1M 63

15 d

19) 1

200 b




