MAS NATIONAL CONVENTION EQUATIONS/INEQUALITIES NEW ORLEANS 1994

1. What is the smallest positive integer n such that \Jn - yn - 1 < .01?

a) 2499 b) 2500 c) 2501 d} 10000 e) There is no
such integer

2. The number of distinct pairs (x, y) of real numbers satisfying both of the
following equations X = x% + y2 is
y = 2xy
a) 0 b) 1 c) 2 dy 3 e) 4

3. Ifx<0, then | x- J{x-1)21|=_17 .

a) 1 by 1 - 2x c) -2x -1 d) 1 + 2x e) 2x - 1

4, If a, b, ¢, and d are non-zero mumbers such that « and d are solutions of x2 + ax + b = 0
and a and b are solutions of x2 + ecx + d =0, thena+b+c +d= ?

a) 0 b) -2 ) 2 d) 4 e) :1;—\’5.

5. If SZX + 9 = 10(3%), then the value of (x2 + 1) is

a) 1 only b} 5 only cy 1l or 5 d) 2 e) 10
6. If | x -~ logy | = x+ logy, where x and log v are real, then

a) x =0 b) y =1 c)x=0and vy =1 d)y x(y - 1) =0

e) none of the above

7. For all real x, the inequality 1 { | x ~ 2 | < 7 is equivalent to

a) x <lorx>3 b) 1 <{x<3 c) -5<x<9
d}) -5<x<{Tor3<x<9 e) =6 {x<{lor3<{x<10

8. The value(s) of y for which the following pairs of equations, x2 + y2 - 16 = 0 and
x% - 3y + 12 = 0 may have a real common solution are

a} 4 only b) -7, & ¢) 0, 4 g) no vy e) all y
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. If a + bi, (b # 0) are imaginary roots of the equation x3 + gx + r = 0 wvhere a, b, g

and r are real numbers, then g in terms of a and b is

a} a% + p? b} 2a?% - b2 c) b2 - a2 d) b2 - 242 e) b? - 3a?

. For which real values of m are the simultaneous equations v =mx + 3 and
y = {2Zm - 1)x + 4 satisfied by at least one pair of real numbers (x, v} ?

ay all m b) all m# 0 c)allm# d) allm# 1 e) no values of m

. Which of the following inequalities are satisfied for all real numbers a, b, ¢, x, vy,
and z which satisfy the conditions x < a, y < b, and z ¢ c?

I. xy + yz + x2 < ab + bc + ac
I1. %2 + y2 + z2 { a? + b? + 2
IIT. xyz ¢ abc

a) none are satisfied b) I only ¢) I1 only d) IITI only e} all are satisfied
If a # b, a® - b* = 19%% and a - b = x, which of the following conclusions is correct?

ay a = 3x b) a = 3x or a = -2x c)a=-3xo0r a=2x

d} a=3xo0ora=2x e} a=2x

Which positive numbers x satisfy the equation (10g3x)(10gx5) = 10g35 ?
a) 3 and 5 only b} 3, 5 and 15 only ¢} only mumbers of the form 5°. 3™,
d) all positive x # 1 e) none of these where n and m are positive integers

If p and q are prime integers and x? - px + q = 0 has distinct positive integral roots,
then which of the following statements is/are true?

I. The difference of the roots is odd.
11, At least one root is prime
IIT, p® - g 1is prime

IV. p+ g is prime

a) I only b) II only ¢} IT and III only d) I, IT and IV only e) all are
) true
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How many real numbers x satisfy the equation 32X tZo 3* 7 3. 3+ 3207

a) 0 b) 1 c) 2 d) 3 e) 4

Two positive numbers x and y are in the ratio a:b, where 0 < a ( b. If x + y =

then the smaller of x and y is
ac bec - ac

a) b) ———

& . ) ac d) be e) ac

a+b a+hb

If the operation x * y = (x + 1){y + 1) ~ 1, then which one of the following is falge?

a) x *vy * x for all real x and y

b) x (y + z) = {x * y) + (x * z) for all real x, v, and z.
¢) (x =~ 1) * (x+1) = {x *x) -1 for all real x

d) x * 0 = x for all real x

e) x * (y*z)=(x*y)*z for all real x, vy, and z

If a number N, N # 0, diminished by four times its reciprocal, equals a given real
constant R, then for this given R, the sum of all possible values of n is

a) % b) R ¢) 4 4) 4 e) -R

2 _
The complete set of x-~values satisfying the inequality 22 T Z > 0 is the set of

all x such that:

a)x>2o0rx<-2or-1<x<1l b) x >2o0r x ¢ -2
¢} x>1or x< -2 d) x >1 or x< -1
e) x is any real number except 1 or -1

The equation 22X - 8.2 + 12 = 0 is satisfied by:
a) log 3 b) ¥ log 6 ¢) 1+ log %‘ dy 1 + %g%—%- e) none of these

The number of distinct ordered pairs (x, y) where x and y have positive integral values

satisfying the equation 4 4 ~ 10x 2 2 +9 =0 is

a) 0 b) 3 ) 4 d) 12 e) infinite



22, If x-= t{ll(t - DI and y = t[t/(t - 1)], t >0, t #1, a relation between x and v is:

al yx = x(lfy) b) y(llx) = x c) Vo= x7 d) x° = v
e) none of the above
23. If n is a real mumber, then the simultaneous system nx + vy =1
to the right has no solution if and only if n equals ny +z =1
X + nz =1
ay -1 b) O cy 1 d)y 0 or 1l e) %

24. Let [t] denote the greatest integer < t where t > 0 and
= {ﬁx, yvi: (x - T)2 + y2 { T2 where T = t - [t]?-. Then we have

a) The point (0, 0) does not belong te S for any t.
b) The area of S is bounded by O and pi.

c) S is contained in the first quadrant for all t > 5.
d) The center of S for any t is on the line y =

e} None of the above statements is true.

e) 16

25. In a certain scale of notation, 242 = 554, The base of this scale is
a) 6 b) 8 c) 12 d) 14
*TIERBREAKER*
Solve the system bu + 3x + 5y - 7z = -15
8w - 2x + 3y + 5z = 40
2w+ x - 4y - bz = =22
6w - 5x + 8y + z = 34





