Test #1 November 1993
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fla+h)-fla) = (a+h)* -3(a+h)-a’ +3a = a® +2ah+h® -3a-3h-a’ +3a = 2ah+h*® -3h
n=q+2=d+3. 5n+10(n-3)+25(n2)=240 = n=8,q=6,d=5. Ans: 14

sin ¢ sin ¢ : { 1
—(1 + tan® t‘) = —(515-:;2 r) = sinfsect = sinf —— = tant
sect sect cost
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The # pos integers < 1993 which are divisible by 2 is 996. (2,4,6,...,1992=2* 996)

The # pos integers < 1993 which are divisible by 5 is 398. (5,10,15,...,1990=5" 398)
The # pos integers < 1993 which are divisible by 10 is 199, (10,20,30,...,1990=10* 199)
The # pos integers < 1993 which are divisible by either 2 or 5 is 996+398-199 = 1195

PT=20 by Pythagorean Thm. APTQ ~APRS. RS = %QT = % 12=24

x?+2x-8 (x+4)(x-2) x+4

-4  (x+2)x=-2) x+2
2(log12 —log3) = 2(log(12/3)) = 2log4 = log(4*) = log16
AMA =6*TYC. T must be 1, and A must be even. A must be at least 6. Hencé A is
either 6 or 8. If A=6 then Y=0, and then C=1 or 6, neither of which is possible. Thus it
must be that A=8. Then C=3 or 8. But C#8. So C=3. 6(1Y3)=8M8 = 618 + 6Y =
808 + 10M = 6Y =19+ M = Y=4M=5. (M-Y)? =(54)*=1%=1
The sample space has size 2* 2* 2* 2=16. One of them has 4 heads. (HHHH). Four
have three heads. (HHHT,HHTH,HTHH,THHH). Thus, the probability of 3 or more
heads is %ﬁ \
Since the four choices listed have real coefficients, if 3+2i is a zero then so is 3-2i. Thus
(x-3-2i)(x-3+2i)=x* - 6x + 13 would be a factor. Thus choices A and B are out. We
observe that D is (x* - 6x + 13)(x* + 4).

For x # 12,

By the Law of Cosines,
2 1 2 2 2 2
cospa . te b L Fli=13 =49+225~—169=1U5=l:}3=6m
2ac 2.7-15 210 2107 2
.. 18 32 18 14
XY=10. AXYZ ~ AZ¥YE — BY = 5 - AX—AY:?'——';=?.

Draw a line through B parallel to XZ, intersecting YZ at C. Then ABCY ~ AXZY .

Since BC=CZ, we have CY=6-BC. It follows that BY=3% ; BX-BY=%‘?— - %E = 1?2
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Either 2x* —=5x+3=1o0r(x’ -3x* +2x=0and 2x*> -5x+3#0) .
2x* -5x+3=1 = x=-§- o x=2,

¥ =3x"+2x=0 = x=0,x=1,0r x=2. However, 2x*> =5x+3=0 when x=1.

Thus, there are three solutions. ( 0, 1/2, and 2) a A
If y=0 then x=0. So (0,0) is on the graph. ,_/ Ki
y20 = y? >0 = x* >1 = x e(~w,-1) u(], +uu)
e g

Forx €(-o,-1)u(l,+x), ¥ = 4x —4:}[}’[}2
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The graph has points lying in seven of the nine regions. J
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A is the greatest.
If f{x)=mx+b, then £ (x)=(1/m)y-b/m.  Iis true.
If y=mx-+b, then the reflection in the x-axis is (-y)=mx+b or y=-mx-b.  II is true.
If y=mx-+b, then the reflection in the y-axix is y=m(-x)+b or y=-mx+b. I is true.
(sinx+cosx)’ = %::-ﬂn’:-rzsmxmsx + 05" x-al-z:tsiuZx- a—% =2 ?T:r+ll?x l%‘:l;x#x :: -li-l-i{ 1—1?; .211
sum=5x
Value of one orchid = N/7 ; value of one daisy = 7/N.
Let x = # flowers switched. Clearly 0 <x<7.
(1-x)N Tx_Ne 7(N-x)
7 N T N
Simplyfing, we obtain 2x(N+7)=7N .
Trying the few possible values for x, we see that only x = 3 gives a positive integral
value for M.

P = (area of shaded region}f{area of quarter circle)

area of sector OAB = ._...(1_)1 ]2
Sikel 3
area (AOUBE) = area( AOBF )-area( AOEF ) = w--z-? -----
shaclf:szlarvsa=—+£—l ﬁ—l E_f+£_l
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