v Math Team Sept 14 2017 Practice from Kennesaw Competition 2011-12

Tom found the value of 3% = 10,4A0,353 20B. He found all the digits correctly
{/\ > except the fourth and last digits, denoted by A and B, respectively. What is the
S value of A?

[V}

(A) 0 B) 2 © 3 D) 6 (E) 8§

Let A be the cenlers of two concentric circles, as shown,
PG is a line segment tangent to the smaller circle st point P

and intersecting the larger circle at point Q. PO = 10,

what is the area of the region Iving between the two circles?

(A} 16 (B) 23n  {C) 30m (D) 64z (E) 100w

‘/A> 5. Letx=m+n where m and n are positive integers satisfying 2° + m" =2’ The
sum of all of the possible values of X is:

(A) 18 (B} 25 {C) 75 (D) 82 (E) 90

8 Ifgand »are the zeros of the quadratic polynomial £ + 15x + 31, find the
quadratic polynomial whose zeros are g + 1 and r + 1,

(A) ¥ +17x+31  (B) ¥ +15x+33 (C) £+13x+17
(D) A +19x+37  (E) Noneofthese
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smallest angles of the triangle meet at poirg P Compute the ratio of the measure
of ZAPC 1o the measure of ZB37?
.1 . 10 . 1 -
(A) ~— (B) - AN I (D) - (Ey -
1 9 7 6 4

I el

On Dr. Gamer’s multiple choice tests, each question has 4 chotees, exactly one of
which is the correct answer. On one such test, 5 student knows the correct answer
to exactly 70% of the questions.  For the other 30% of the guestions he selects
one of the choices at random. he gets the correct answer o a particular
guestion, what is the probability that he knew the answer rather than guessed 17
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20.  The number 2011 can be written as a” ~b” where a and b are integers. Compute
the value of 2" +b°.

(A} 2018041  (B) 2022061 (C) 2024072 (D) 2026085 (E) 2033051
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22, Rectangle ABCD has sides of length 3 and 4. Rectangle PCQD
is similar to rectangle ABCD, with P inside reciangle ABCD. 3
Compute the distance fromPtoAB. . . 7 / \\
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18, Ina geometric sequence of real numbers, the sum of the first two terms is 7 and
the sum of the first six terms is 91, What is the sum of the first four terms?

@ {A} 13 (B) 14 [y 26 (D) 28 (E) 32

30.  Sopposefix)=ax +b, gixi=hx + a (g, b imegers). W {1)=8and
Kg(30)) - g{f 50 = 28, find the product of 3 and b,

{A) 5 {B) 12 {C) 48 (D) 182 (E) 210

/“) -
\\.‘_, 21.  One of the roots of the equation = 145"+ 26x + c =D is the quotient of the
other two roots. Compute the preduct of all possible values of ¢,

(A} 456  (B}329  (O)576 (D} 625 (E) 676

22 Avetical line divides the iriangle with vertices (0, 0}, (1, 1), (9, 1) into two
“regions of qoal ares. The équation of the line is x =2 Compufe the value ofa.

(A} 2 (B) 25 icy3 D) 35 (E) 4
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o3 33 ”ﬂwh is 3917 [,
iq 3. Tom found the value of 3" = {04A0,353,20B. He Jound all the digits correctly Ra— z°= 7_ 5 Ri
N except the fourth and last digits, denoted by A and B, respectively. What is the R3- 3° =27 T
value of A? RO- pY=5 /

(A) 0 (B) 2 (€ 3 [ ;M 6 ' (E) 8 3te243 s2 B= 3
¥ Sihce 321 /s a e «9{ Ci) all A /7['5 /‘WS"’t ,,.le y 3
A mul'/’}“[“ of T 1044353203 oulds 7 e 4, sa A=C

4. J—
Let A be the centers of two concentric circles, as shown. v o™ 0o
PO is a line segment tangent 1o the smaller circle at poim P
and intersecting the larger circle at point Q. 1T PQ = 14,
what is the area of the regium lying between the two cireles? A j
(A) 10 {By X5n (’C) 50x (DY edn J(E) 100n /4 [ )
S irta [ layge=soudl] =
(AP +(P&)=(A 62) Avea (anall i) = e (AP)? NN
AP+ 100=(AK) RSO DN!
{ 2 - A -t A -~
peS-Carfivo Aontiog o= 0F o] <o
(/7 5. Let x =m + n where m and n are positive integers satisfying 2° +m =27, The
- sum of all of the possible values of x is:
(A) 18 (B) 25 (C) 75 (D) 82 FHotLS t§ -
C ] [4 A _y £ 3 A ]
Len'=2(2°) R =27 4= P @) P ?o[
‘;\"_ 2‘, @m's#gn:l?x:é\s’ @m:4 ‘3—9)( )
M= @m:&Jn:éaxsf @m:&n:l:‘*x:/_b
8.

If g and r are the zeros of the quadratic polynomial x* + 15x + 31, find the
quadratic polynomial whose zerosare g+ land r + 1,

(A) ¥ +17x+31 (B} x°+ 15x +33 [(C}fﬂh«tﬁ

Xz_r(nj—r) )(-f-ﬁr

Z-hr =~ 5 %r‘?—3’
(D) x*+ 19x +37 (E) None of these
gri1r.fl:-/5—+l

2 .
gr+2=-13 |[ %+ 13x +17

(Z"* D(r+)= gr-rr-rg—t | =31+ (-/5)+, = [F
),




I Intriangle ABC, AB=3, BC =35 and AC =7 The angle bisectors of the two
smallest angles of the triangle meet at point P. Compute the ratio of the measure
of ZAPC to the measure of £B?

H ey 10 .2 7
A e B} —- Cy = Dy -
(A) o (B) 5 (<) 5 (1) ¢

2 2 -0 LBAC+mL 6°
- - m -+ =
2= 345 -2(3)(5)cos B mLBA=60" <
49= 425~ 300058 mLPACHmLRCA=30" [ sape ey
‘ - , : ) = -
CosBzfy  Breos(W)=3=005] mLP=I50° ZB Tfo'
17. On Dr. Garner’s multiple choice tests. each question has 4 choices, exactly one of
- which s the correct answer. On one such test, a student knows the correct answer
to exactly 70% of the questions.  For the other 30% of the questions he selects
one of the choices at random. If he gets the correct answer 1o a particular
question, what is the probability that he knew the answer rather than guessed it?
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{(A)

(44 #h)= Pk ars) s
P wess Covréc ”“ T — ~129
j & y P(je#in Cortect d-uwa) 3%‘/7 31
P(no{' Fnow answén mm’? jwﬂ' %Y’ed’J) /
20. The number 2011 can be written as a°® —b” where a and b are integers. Compute
the value of 2 +b*. ¥ Qoll /s a /M’m /mméer
(A) 2018041 [(B) 2022061 | {C)y 2024072 (D) 2026085 (E) 2033051
(ﬂ'é)(d'*l)) = 2ol { C‘,'Ooé—l’obg)(wbé’l'lpog) =201)
a—é ‘;/ since 20t /s pyime 2 . —
) _f_ /006' + loo5 > = 2od204 |
<o Sinee 1006-1605 =1 | .
A 4 B
22 Rectangle ABCD has sides of length 3 and 4. RutanLk PCQD Ve
15 similar to rectangle ABCD, wnih P mnside rectangle ABCD. . .
Compute the distance from P to AB, — E \
; 4 7 21 27 e
(A) 1 ®) © - D= [E) = oy c
3 5 17 25 D . ‘E

¥ set o /;rp/m\r“”/mg:

.ﬁp.:&e. | AD_4B (PC=% 1bPE~4DCP
PO pC | P TPc P PE

3_5 3 4 ‘ D¢ Pc

Cy % P pP.PC = DC PE
PD:'%— 3pPC = l{__f j(lz/) () (lf)(g,x)
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18.  Inageometric sequence of real numbers, the sum of the first two terms is 7 and
m the sum of the first six terms s 91, What is the sum of the first four terms?

(A) 13 (By 14 €2  lomas]l  mn

¥je¢>me+ﬂ'¢ Sﬁzlwna_; aJar) aerﬂfi arz:arg (rz'fLI')(rl‘.?): O
7[/+rz+r4]':?l % fzi3 v

[+ ¥=13 1 4 Fevms: /(a+a')4r‘&+ay)

atar=
a+ ar+ 4r +ar +arLf+ar = Gl %

[(atan)+ r'(atar) +o¥a +ar)

(atar)[ 142 | rt-zo =1(2)+32(7)

2L Suppose fix)=ax +h, g{x)=Dbx + a{a, b mtegers). ff{1)=8and
11 gl 0¥y g{11 507} = 28, find the product of a and b.

{A) 5 f{.ﬂ} 12 I (Cy 48 (I 182 (E) 200
_(\G[x) {‘(LX'!‘& L :At)x-tal'i-é. ' ‘(\('):5{(') ”'étg _ L =§-a
a(.p(,()) é(mé) +a=abxh 1o aAtb-{3, = 0? '

'F(ﬁ(’())"jép(")) alx+a® A (aé)u-/‘-m) q "'(‘Z—a} (f'-d)‘ﬁ =28

= 742

V2~ 5¢-af= 0
=6 [=2

LY = a+b-b>-a “““?‘4"[«(4 lém‘«)-d—-i?\ af < e
) AHE-a L4 Hbg-a*~a-28 = o )3 @
\\ 21 One of the roots of the equation x* - 1457 4 26x + ¢ =0 is the guotient of the

other two roots. Compute the product of all possible values of ¢.

(A) 456 (B} 529 (C) 576 (D) 625 E} 676
fouts: PJZ)"’M’Q c 3p, g)aw“’/g ﬁg%,(b:)‘tz-f&
f’-(—z-;— t‘="L" P—igﬁ- %:ﬂf——a Pg-t{‘tf:}qg

o(g___ﬁ 3) Qég
PO% PGt Z Qég
Pl57-rg) =241

Py g,+,w=;?é Pg*g(yg)"fr(iyg)“% (35 —-/’Z =2

O BT L

22, A vertical line divides the thangle with vertices (0, (8, (1, 13, {9, 1} into two (
regions of equal area. The equation of the line is x =a. Compute the value of a.

(A} 2 By 2.5 i ) 3i (D) 35 (E) 4 /J: 2,13
q :
pot E(% "7:) ‘ : | -
C j—,’%f ADEC;;—(’”%}(%&) =4
R (_(?'-Al)z: 3L
{ v ‘ R
\) /‘r&«”ﬂ¢: é‘(&){l) 24 a=15a 3

acq, so E‘vﬂ
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