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10. a

FAMAT State Convention 2000 Solutions
Trigonometry, Alpha level

-1570° + 4(360°)=-130° = 230°
a) arcsin ¢ b) arccos ¢

c)arcsecd  d)arcescd

tan30°:li6ﬁ

X
=x=146y/3 ft.
iF=—i (1-3/)(1+3/)=10
=-10i
CSCX —CSCX COS X +COt X —Ccot X cos’x
sin’x
cscx (1-cos’x) +cotx(1—cos’x)
1-cos’x
cscx+cotx
360
180°-— 5 °=156° =156mod7=

1. False, amplitude is g reduces to tan(6x)

I1. False, symmetric with respect to =5
III. True, plug the two choices in A(x)
(3,4 +(1.2)=(4,06)
x=4
y=6
Since cos(90°-x)=sinx, cos(x>45°)=sin(x<45°)
cos’(1°) + cos*(2°) +... +cos’*(89°) +cos’(90°)
=>¢c0s°(1°) +¢0s7(89°) =cos(1°) +sin’(1°) = 1
There are 44 such combinations, plus cos’(45°)
=44 + 5= 89
5

Rhombus, Lab=11/6,/2=4
1-2 sin’x—O = I=sin’x
= T—smx:> %2 5‘«

= \‘7 1\ "'\
48 petals. Divided through the petals
and between the petals
48 lines of symmetry

16.

17.

19.

20.

page

cos(atf)= cosacosf+sinasinf
cosacosf-sinasinf
+cosacosf+sinasing

= 2cosacosf

cosx+sinx=:

cos’x +sin’x +2sinx cosx = ()’
1+sin(2x)=5 = sin(2x)="
sin’(2x)=222 sin*(2x) +cos’(2x)=1

1296

cos’ ()= pPi=rnc
Stiff runs from (0,5) for 2 seconds to
(1,4). From there the QB is at (0, —4\/§+ 1).
This is 4 down and 4\/5 to the left, a 30°-60°-¢
triangle. Stiff needs to run 60° to his right, or «
bearing of 240°.
tanh (31n2)=tanh(In8)

Y e*,\'

tanh (x)— —

e'+e

. a 1—‘ / —C
sin—-=

2(sec xX— 1) +sec x+secx—2:0
3sec’x +secx —4=0
(3secx+4)(secx—1)=0
secx=latx=0,2x

secx== = cosx==

Sum of x for this solution is 21
Sum of all solutions 1s 41
R=6250/km r=Rcosé

0=60° r=6250c0s60°=3125 km
100° 15625

360507 = g Tl

Lawof Cosines ¢’=a’+b’-2ab cosC

:>c)=(‘9+(9 _2(9(%(‘71)
:>02:3<T}>; == Tv
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Trnigonometry, Alpha level

21. e [ False arcsin’0+arccos’0#=l]

1. 7rue tan[arctan(3x) +arctan(3y)]= 222 1

-9 ? 0¢5

I11. False arcsin(2} )= 2arcsin ; arccos 5
22. b The second and the third are equivalent, two
a-bib-ai _ab-b’i-d’i-ab
b+ai b-ai b+a’
(b+a’)(-i)
[RU—" "
b2+a2
a .
24 ¢ Zzl Cardioid
25. b siné=5cosf=>sin’ G=25cos’
l—COSE&ZSCOSZbCOS&—f

5,/26

=sinf=——
sing===~

sin(260)=2sincos O

_ols 26 26
26 26

=5/13
26. d I=ar = %{r—"”%ec: a25cm
= 2_7_r_md /.= % de‘%cc
75 5

27. a x=1->1x=2->—-1x=3->-1x=4—>1
Repeats every 4 times, 2000 mod (4)=0
So, same at x=4—>1

28. b arctan(x)+arctan(y)=arctan ==, xy=1

11
_+_

23 /4

=1 arctan [=—

i 4
1——
6

29. ¢ sin(2x)=2sinxcosx

antes

30. a area=abr
415 3rx
= - — = —
5 8 2




