Test #3 AMATYC Student Mathemalics League March/April 1998

I. If(-4,-3), (-1,4), and (1,-2) are three of the vertices of a parallelogram, then the fourth vertex s
A (2,4) B. (3.4) C. (5.4) D. (51) E. (4,5

2. Let fbe a linear function of the form f(x)=mx+b. If f(5)=-3 and f(8) =4, then m+h =

37
A -14 B. -12 C. - 5 D. 17 E. none of these
3. Which of the following equations best fits the given data?

3 ¥ A x+2y=1

0.27 .30 B. 2x+y=1
051 012 C. 3x-2y=I
‘I'-E gg; D. 3x+4y=2
139 | -0.54 s

4. Let fbe a polynomial function such that, for all real x, f(x—-1)=x" ~3x+5. Then,

forall real x, f(x+1)=
A xP+x43 B. x"-x+3 il ol D, x*-3x+7
E. none of these

5. If three-eighths of a number is two-sevenths more than four-fifths of the number, then in which

of the following intervals lies three-sevenths less than three times the cube of the number?
A, (~o0,-2] B. (-2,-1) C. [-1.+1] D. (1.2) E. [2,+%)

6 A family of seven has a dining arca with seven distinet seats. Which of the following is the best
estimate of how long it would take the family to exhaust all of the possible seating assignments,
assuming they eat one meal per day together and always use a new seating assignment each day?

A. 7 months B. 3 years C. 8 years D. 14 years E. 37 years

7. Figures 1, 2, and 3 consist of' 5, 13, and 25 unit squares, respectively. If the pattern is continued,

figure 100 would consist of how many unit squares?

- [ ]
| |
figure 1 figure 2 ﬁéa_rc 3
A, 10,401 B. 19, ROI C. 20,201 . 39801 E. none of these

8. If fis a quadratic function of the form f(x) =ax® +bx +¢, a # 0, such that f(3) = f(7) =0,

o @700 £(6)
S(=2)-f(2)+ f(0)

A -1 B. G| D. 2 E. none of these

5
o Gventharasbad|® 2| <]* Y e
iven that @ = 0 an 1 d =lo ],md

A JE B. -l C. 1 D. ~.ﬁ E. none of these
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10. Consider the graphs of y =sinx, y = cosx, ¥ = tanx, y = cotx, y = secx,and y =cscx. Let

by
R {{x, ¥) ‘ fsx<—.0<ys I{}D} . How many points of K are on at least two of the graphs?

A 10 B. 11 C. 12 D. 14 E. 15
1. Which of the following has a graph with exactly two vertical asymptotes?
A y=In|x*-x-6] B. y=tanx C Sl e B,
G e =8 SR YT Tex+9
[ x+6
Y
12. For ¥ <1, cns(’.! Cos 'x) =
2 |
A, === B === C(C 2x D 2x' =1  E. none of these
~Jrl -Xx «Jrl ~4x°
(3. 49
A 27 B 2™ c 7" D. 7" E. none of these

14 For each person taking this exam, an ordered triple could be made of the torm (c,w.b),
where ¢ is the number of questions answered correctly, w is then number answered wrong,
and b is the number left blank. Clearly, ¢ + w + 5 = 20, How many such ordered triples are
possible?
A 95 B. 231 C. 242 D. BOOO E. 9261
15. Let ABC be a right triangle with AC = BC=6. Let D and Ebe on AC and BC, respectively,
with ') = Cl =4, Let AL and BD) intersect at /. Find the area of triangle ABF .
A 1A B 16 R D 4 EE 42

16, Let I'(x) =4x" - 12x" +21x' ~8x" - 31x - 10, Find the product of the distinct complex
zeros of I,

5
A 1D B. -1 C. —5 D -5 E. -10
17. Point 1) is on side AR of triangle ABC, with Z£ACD = ZBCD =60, AC =5 and B(' =15 (D=
A 3 B. 3.25 C. 243 D. 35 E. 3.75

I18. If'(-1,4) and (2,4) are the two foci of an ellipse, and (-2,2) is a point on the ellipse, what is the maximum
value for the y-coordinates of all of the points on the ellipse?

A 4+2Jf B. 7 C. 4+JIE D. 4+2~f§ E. none of these

19. A square of area one is surrounded by four distinct circles, each with area one and each externally
tangent to the square at a midpoint of the side of the square. Find the area, to the nearest hundredth
of a square unit, of the circle circumscribing the four circles.

A 833 B. 847 C. 851 D. 859 E. 8.67

20. What is the probability that a solution for x” + 3x < 10 is also a solution for x* > §?

2+45 /s 5-/5 245
1 B, % C. -—-?—— D. 5 E. none of these




