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Team (category 1)
(35 minutes)

1. Starting at point 4, draw three connected line segments, which are entirely within or on the grid,
that separate the whole grid into five regions of equal area.
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2. In the figure, all shaded triangles are equilateral. The length of a side of the regular pentagon is
1 inch. Find the radius of the circle.
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3. Find 20 consecutive natural numbers, none of which is a prime number.
(nsider M2 (here n has o Factor of 2 then h+z hot 3 prime,
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Swnce n wust hove factors ob 23 4, ..., 21 Hhen n cvld be 218

One. possible Solchent 210 &2, 2003, 21044, .0y 21} F 21

! I ! I
Answer_zi-.”}” L +3, 2! .M.---, 2| +21

¥ ATHFR. Seiumions EWST



2013 New Hampshire State Mathematics Contest
Sponsored by USNH and New Hampshire Teachers of Mathematics

Recreational Math (category 2)
(12 minutes)

1. Which patterns below form a closed cube when folded along the dotted lines? List all

possibilities.
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2. The 3-D shape consists of six cubes in three shades. Twelve 2-D views (A-L) are shown.

Which are correct? List all possibilities.
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Answer C, E,q,T,J, L
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3. An equilateral triangle is divided into two shapes: a small triangle and a trapezoid. Each shape
has an area of 1. If the ratio of the height of the small triangle to the height of the trapezoid is

1: x, find the exact value of x.

“’hz"ﬁ = "h_"ﬁ"l

Answer JE - l

Source: The Big, Big, Big Book of Brainteasers, The Grabarchuk Family, Puzzle Wright Press, New York, 2011
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Algebra I (category 3)

(12 minutes)
1. How many integers between 10,001 and 20,000 are perfect squares?
1o 6ol € X+ < 20 800

|66+008 < X < IK],42

Xe {1102, us,,,,)ml}

H} IfH!‘eae.{s
Answer }f ,
2. What is the value of x if 6" ~6* =10807?
6¥(1 - 1) = wso
L5z 216
r=3
Answer 3

3. Find the product pg such that each solution of the equation x* + px + g = 0 is one less than a
solution of the equation x*> —-5x~6=0.

(x =) x+)=0
=6 *=-l
(=l=5 -t-l=-2
(Xx-(xtD=0
Y -3x—1w=0
Pp= 9= 30

Answer 30
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Geometry (category 4)

(12 minutes)
1. DEBK is a rectangle and the length of BE is 1 cm. What is the length of 4G?
" /m L DAK = 36° by transversal of paralel Lunes
D AvAx = A GAR by ASh
Lid o F
E®= Dk=gK=1i
! L RG=2 by 3™~ bo*~20° travgle
o B
G

Answer 2- cm

2. The length of a band wrapped tightly around three coplanar circular disks is 12 centimeters. If
the disks have equal radii and are tangent to each other as shown, what is the radius of each disk
in centimeters? Ler v be the valius of W anles.

the thvee res bebween Hye +

u\a‘]mi’ﬁ-,amwi's form 3 curte with vadius T
Each +ongent seament has length 2r.

‘ A r =30 +)ar

2= v L+ 2m)
Y
= 2 L =
r= - -
' o +2T A4 AT

A
T 6k, 977

Answer

3. In AABC, BC =12, AC =10, D is the midpoint of BC and E lies on 4C so that
m/ADE = mZCDE and DE is parallel to AB. What is the length of ED ?
Lex mLADE = ml chE=0
mLABD= 6
{ I
el BAD= 6 K ransversal oF parallel hines

AAeD 15 1Sosceles then BD=AD=(,
A ADE 2 A cpE by SAS

MLAED = m ] CED =70
bz g5

A LDE v a nOH' "\'t-\ana\g, Answer U-[; Ok 3» 3'7 units
ED={-s" = 3,3
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Algebra Il (category 5)

(12 minutes)
1. Suppose that x_4 and Z=E.Whatisthevalueof AR
y 7 z 3 z
Xt = WY
N T T 7 X"——}'
Yo - 3Y
2" 3T Ty
Rt o By T oy,
Ty w1 ¥
] 14

22 P
Answer 3 7 i

2. Let P(x) =k’ +2k*x’ +k’ . Find the sum of all real numbers k for which x - 2 is a factor of P(x).

P(D)= k(2%)+ 20227 + §°
= Kk~ K+ i
= k(g+gk+ k)
1\

Sum 5{3 riste= — %

Answer —&
3. Find the limiting value of the following continued fraction.
LE(' X = 14 1
1+ T
1+——7—
1+ 15—
Jhen X= |+ -;E-
K= %
Y -x—t=o
Y= \ET¥ g _ 1105 + 5
2 2

R, L LIE
Answer -
Since Prackion 13 POSVHW-'- x:_tl-,l]_,— 2,08
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Advanced Math (category 6)

(12 minutes)
1. Suppose the function f is defined as: f(m) = the a digit to the right of the decimal point in
the decimal expansion of % . What is the value of f(2013)?

‘ - e ———————
EXpansion fepeats cxery b digrks
ZM?’ =335 r3

Tlvurd A\ad' in padem Is 2

Answer 2-

2. Find an equation for the circle with radius 5 which is tangent to both branches of the graph of
y=|. Y=1¥l  then Y= X or Yz-X, YZO

N coordwate. o6& cem’m" s the h&po‘\-&nusc oF 5 HE°-us_q0° {‘ﬁarah
s 7 Men V= 5VZ  and X=0
e
ad X+ (y-5R)" = 25
X,
AN ¢ X* Y- (oA 50 =28
X+ Y5103y + 2520
- ¥+ (N-502) =25

Answer 0F ¥+y=1002¥+25=0

tan x sanx
3. Find all values of x for which (\/5 ) o= (—) . Give exact values.

Sin %

()7 = (5™
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