Precalculus FAMAT January Recional: Sponsor's Copy of Team Questions

1. In the box shown, each dimension |, w and h, is a positive integer greater than 1.
The area of the base (shaded) is 15 sq. ¢cm and the area of one of the facesis =
20 sq. cm. If the volume of the box is K and the surface area of the box is S 1hen e 41

91\!6 The VCI‘UG Of K+5 ] May not be drawn to scale.
2. The radius of the circle with center A is three times that of the rudlus of the

circle with center B. The degree measure of ZCAD is half that of the degree
measure of ZEBF. The area of the shaded sector of circle A is 10. Whaf is
the area of the shaded sector of circle B?
3. Add 6 to cOSX. Divide this sum by 4. Subtract 2 from this quotient. .
The result is —0.3115. For 0 < x < 27, give the greatest possible
value of x, to the nearest tenth place. | Not drawn

o scale #2
4 If the area of AABC is 20,and 4B is ob'ruse give the vaiue of COSB

5 AABC ~ ADEF and the area of AABC is 5 times the area
of ADEF. 1f AC =tan® and DF =5sin9 for 0 <6 <90°

then give the value of B to the nearest tenth of a degree.

R 6. Consider circle A with equation
x2+y2+2x+14y-50=0.
A c ~ Let the area of circle A be BT, -
y Let the center of circle A be the point (C, D). Let the maximum y-value on the
A " graph of circle Abe E. Give thevalue of B+ C+D+E.
D F
#5

50 s ‘ :
7. 2 (4) k. A circle of l"CIdIUS k is inscribed ina squaire. - Give the leng'rh of the diagonal of the square.
n=10 ‘

8. For f(JC) = x+1 f(f(f( 5 ) )) =3 for A and B relafwely prime mfeger's
f(f( 'g’) ) = 0 forCand D relatively primé integers. Give the value of 1Al +1Bl+1Cl + DI

9. A number, written in base five, 231Xz, is equal to the number 3X3 ., written in base ten. (X is a digit in each
number.) A number in base seven 243 o6y is equal o 129, in base ten (4 is a digit in each number.) Give
the value of X+ 4.

10. Let C(#, r) denote the number of possible combinations of n objects, ’raken r at a time. If

C(n,3) =20n—20 for n >3, then give the value of #.

1 Let 417 = _612 an d 2 J_y = & . InAADC, D is aright angle;and DB is the altitude to its |

hypotenuse, If AD = x and DC = y thenfind the length 4B

12. A triangle has sides of Ieng'rh 34+m, S5+m, and m+1, and a pemme‘rer of 45. A convex hexagon has
angles of measures 120°,130°,100°,21°,21° and 1°. The gr'aph of 3x— 2y = [2 hasa slope of

k .

13. The numbers a, bahd ¢ have an arlthmehc mean of 40 If b a

Gwe The vcﬂue of k.

ch mcr'ecsed by 2 COS z and ais”®

_zdecreased by sec (E) . give the arn‘rhmehc mean of ‘rhe 'rhr'ee new va!ues
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14. 4x? + 9p? = 36 has rectangle ABCD inscribed as shown. The center of ABCD is on the origin,
The length {AB) of ABCD is 2. Give the area of ABCD.

A

N
=<

15, Let f(X) = _x% and g(JC) = i{'g' The domain of f(g(JC)) is (—o0,4)w(4,B) U (B,+x).

Gi h ! fﬁ
ive the value o B






