Equations and Inequalities — Alpha

MA® National Convention 2010

“NOTA” stands for ““None of the Above.”

1. How many integers X satisfy the inequality [3x—2| < 20?

A. 12 B. 13 C. 14 D. 15
X+1 X—-1 .
2. If f(x)=—— and g(x) =——, thenwhat is f(g(3))?
X—4 X—2
A -3/2 B. -5/6 C. 5/6 D. 3/2
3. If 144=2"7.3"Y thenwhatis x-y?
A. -6 B. -3 C. 3 D. 6
4. If f(X)=—>—, thenwhatis f }(x)?
3X+4
A 3X . 3X 4x D. 4x
1-4x 4x -1 1-3x 3x-1
5. Find A-B if =1t _ A, B
X“+X—-2 x-1 x+2
A -2 B. —20/3 C. 20/3 D. 2

E. NOTA

E. NOTA

E. NOTA

E. NOTA

E. NOTA

6. Find the area of the region bounded by the lines y =3x, y=1x, and y =-2x+10.

A 5 B. 10 C. 15 D. 20

E. NOTA

7. When plotted, the equation x> —Xx—y?—y =0 is two lines intersecting at the point (a,b). Compute a-b.

A —12 B. —1/4 c. 14 D. 12

Z
8. Find the solution set: Lg <3.
Z —

A. (6,) B. (—,3)u(3,2) C.(36)

D. (—oo, 3) U (6,0)

E. NOTA

E. NOTA



10.

11.

12.

13.

14.

15.

16.

Equations and Inequalities — Alpha MA® National Convention 2010

Find the sum of the values of x for which the vectors (x+3,x—3) and (x—3,x+1) perpendicular?

A -2 B. 1 C. 3 D. 5 E. NOTA

How many real solutions does x* —2x* +2x*> —2x+1=0 have?

A 0 B. 1 C. 2 D. 4 E. NOTA

Billy wants to build a rectangular enclosure in his yard, using his wall as one of the sides and fencing for the other
three sides. He has 100 feet of fencing available. What is the maximum area in square feet that his fence can

cover?

A. 1200sq. ft.  B. 1250sg.ft.  C. 1875sq.ft.  D. 2500sq.ft.  E. NOTA

The polynomial f (x) = x*> —=12x + ¢ has two real roots, one of which is the square of the other. Find the sum of
all possible values of C.

A. =37 B. -12 C. 25 D. 91 E. NOTA
2
What is the horizontal asymptote of f (x) = —w ?
3X°—x+1
A y=-3 B. y=—4/3 C. y=4/3 D. y=3 E. NOTA

Two sides of a triangle have lengths 10 and 20. How many integers can take the value of the third side length?

A. 18 B. 19 C. 20 D. 21 E. NOTA

Find the shortest distance between the point (4,3) and the circle x* + y* = 4.

A 3 B. 5 C. 11 D. 14 E. NOTA
Je )
. c
For what value of c is the constant term of (X 2+—2J equal to 120?
X

A 1l B. 2 C. 3 D. 4 E. NOTA
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1 1
If Xx+==3, then what is X° +—?
X

X

A. 123 B. 144 C. 159 D. 186 E. NOTA
1 x -1

Find the product of the values of x for which the matrix | X 0 X |has determinant 1.
X 1 X

A -1/4 B. 1/4 Cc. -1/2 D. 1/2 E. NOTA

Solve fory: —y-10<3y+6<4y-2.

A -4<y<8 B. y>8 C. y>4 D. y>-4 E. NOTA

Bob is currently 4 times as old as Ann. In 8 years, Ann will be half of Bob’s age. What is the sum of their current

ages?

A. 8 B. 12 C. 16 D. 20 E.

Solve for m: \/m+\/m+\/m+--~ =10.

A. 80 B. 90 C. 100 D. 110 E.

What is the interval of solutions to the equation x* — x> —21x* +x+20<0?

A (-o0,-4)U(-11) U (5,x) B. (-0, -4]U[-L1][5,0)
C.

(—4,-1)u(1,5) D. [-4,-1]U[1,5] E.

If f(3x—5)=x"+x>-3x+7,then what is the sum of the coefficients of f(x)?

A 4 B. 6 C. 21 D. 25 E.

If f(4x+8)=2x>+2x"-3x+5, then what is the constant term of f (x) ?

A 3 B. 5 C. 6 D. 23 E.

What is the maximum value of f(X) =sin(x)+ 2cos(x) ?

A. 3 B. \5 C. 3 D. 5 E.

NOTA

NOTA

NOTA

NOTA

NOTA

NOTA
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What is the value of n if 2° +2* +2% +...2" =1023?

A 9 B. 10 C. 11 D. 12 E. NOTA

If f(3X)=x+2,thenwhatis f*(5)?

A 3 B. 9 C. 3/5 D. 5/3 E. NOTA
What is the domain of the function f(X) = JInx?

A. [0,) B. [1/e,x) C. [Loo) D. [e,) E. NOTA

The line y =k - X is tangent to the parabola y = x> —Xx+16 for two values of K. Find the sum of these two
values.

A -2 B. 0 C. 2 D. 4 E. NOTA

Which figure shows the plot for the curve 1=sin® x + y*?

A B.
1_
- L L T
x x
-1 -1
C D.

E. NOTA



