Minnesota State High School Mathematics League

2019-20 Meet 1, Individual Event C

SOLUTIONS
NO CALCULATORS are allowed on this event.
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1. Determine exactly the value of sin—+ tan—+ cos—. 3 3 _
1+\/§ y 3 4 6 7 +1+ 7 =1+ \/§

50 2. Determine exactly the smallest positive integer 7, such that sec(400°) . sin(n°) =1.
or
50° N 1 _ VAR .
sec(400° )= = . Therefore, sin|n” )= cos(40°). But
( ) cos(400°) cos(40°) 4 ( ) ( )
cos(40°) = sin(90° - 40°) = sin(50°).
1
3. AABC has arightangle at B. If BC =1 and cos A = —, determine exactly the
V2+1 3
perimeter of the triangle. C
) AB x .. 2, .2 2 3
In Figure 3.1, cos A = —— = — for some positive x. Therefore, 1" +x" =9x 1 X
AC 3x
1 1 2
and x* =— and x = —=£. The perimeteris x+3x+1=4x+1 =\/§+1.
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Figure 3.1
9 4.  Intrapezoid ABCD, AB [ CD. If AB=6, A : 2
_Z . s
4 BC =8, CD=15, and AD =4, determine —\\
or exactly the value of cos A+ 2cos B. D.___S_ ______ 15 A f
Figure 4.1
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or In Figure 4.1, draw altitudes AS and BT .Then cosD = T and cosC = ?
1
2=
4 DS+CT =4cosD+8cosC=15—-6=9. Therefore, cos D+2cosC =—. Since

2
4
EHC—D, cosA=—-cosD and cos B=—-cosC. So cosA+2cosB=—%.
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