Milton Math Team Ciphering Math Team Sept 10, 2015 (Thursday)
1.

The sum of the digits of a certain
two-digit number is 14.
[f the digits are reversed, the number
is increased by 18. Find the number.

Solutions #1

I_et the number be 10a+b.
10b+a=10a+b+18

b-a=2
b+a =14
2b=16 b=8, a=6
The number is 68
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Let x =X/ alldy:lL_—:
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then the value of X%~ v+ }fz is...
Solution #2
X—y=3 and xyv=Il
X —xy+y = (x-y) +xy=3+1=4_

Alternate Solution:
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7+3+2~21 10+2+21
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Ify-2/7-8=0, Letx=1/y
then what is the value of y?

Solutions for #3

A ; :y=16
then x*—2x-8=0 Answer: y =1

which hasroots x = 4 and x =-2.

But x must be positive, so x =4
and so y = x*

If the sum of thefirst 100 positive odd
integers is subtracted from the sum of
the first 100 positive even integers, then

the resultis...

24+4+6+---+198 + 200

-1+3+5+-+197+199
[+1+14--+ 1+ 1=100




5.

~ Ifsin26=0.69, and 0 is an acute angle,

- then what is the value of sin@ + cos 67

(Recall sin’x + cos’x = 1 and sin2x = 2sinxcosx)

Let x = sin® + cos 8, then
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X" =sin”B+cos"6+2sinBcosb

So, x=+1.69=13 (Note:x>0)

6.

ls]

If x and y are non - zero and X~ +y* =3xy

then what is the valueof =+< 9
y X

Solution #6:

Divide both sides by xy.
2 2




7)

Compute ‘\F/ 34 /3 -

#7 Solution:

‘ ‘ Namar———13 - . i
Solution: Let z = \/3“:” V3+3+ - Thenzr=+3+zscr—xz—3=10. By

1247

, - . = . 5 o Rkl
the quadratic equation, z = B%; since z must be posifive, we have T = R




~ Let T denote an equilateral triangle. If

- the mscribed circle of T has an area of

5, then what is the area of the circumscribed
circle of T?

A The center of both the inscribed and
ZN circumseribed circle is the same for
S Ay an equilateral triiangle. This point is
7 % the poeint of intersection of the medians
/ R % ofthetiangle

Y circle and R is the radivs of the

o

j‘-q,.k ey ris the radius of the ingcribed

: 3= 4 ‘ TR
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The medians meet at a point
that is 2/3 of the way lrom each
~vertex of the triangle to the opposite

side, | So R=2r

Area of dreumnscribed circle . T 5 5
Area of inscribed circle Tr~ ZR =4d7xr*

So4x5=20






