MPT 2

Operations with Rational Numbers (4 Questions)
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Lines & Linear Systems of Equations (3 questions)

5. If a line in the xy-plane contains the points (8,7) and (40,31), then it also contains the point
A) (88,63) B) (88,67) C) (88,71) D) (88,75) E) (88,79)

6. If the line L contains the point (2,10) and is perpendicular (makes a right angle with) to the line Y =—2X+ 3then L
contains the point

A) (20,47) B) (20,-37) C)(20,19) D) (20,10) E) (20,21)

7.1f 2X+5y =19 and 3X+4y =11 . Thenx +y equals
A) 7 B) O C) -8 D) 2 E) 12



Polynomials (5 questions)

8. When the polynomial 2x? +5x + 4 is divided by x + 3 the remainder will be:
A) 11 B) 37 C) 4 D)7 E) 3

9. If 5x* —70x+235=5(x—a)’ —bthen a+b =
A) 11 B) 13 C) 15 D) 17 E) 19

10. (3x% —5x+ 2)(4x+5) =
A) 12x3 —5x% —17x+10 B) 12x° —12x% +10 c) 12x3 —20x? +8x+10
D) 123 —5x% — 25x +10 E) 12x° —28x% —5x+10

11. Which of the following is a factor of 12 X2 +X—67
A)3x—2 B) 3x+3 C)4x-2 D) 4x+1 E) 6x—1

12. Which of the following is a factor of 8x> —125y3?
A) 4x% - 25y2 B) 4x2 +10xy+25y2 C) 2X+5Yy D) 4x2 +20xy + 25y2 E) 4x2 —10xy + 25y?
Quadratic Function & Quadratic & Cubic Equations (4 Questions)

13 1fy= —2x? +8x +10 where x may be any real number, then the largest possible value of y is:
A) O B) 10 C) 16 D) 18 E) 22

14. There are two real numbers x such that 6X2 —X—15=0. When these two numbers are added together, their sum is:

1 1
A — = -1 =
) 14 B) —2 C) 5 D) —15 E)

15. The graph of a quadratic polynomial P(x) is a parabola with vertex (3,5) such that P(1) = —3 Whatis P(6)?
A) —13 B) 2 C)—6 D) 10 E) —10

16. Given that x = —1 is one of the three real solutions of the equation 8x3 +18x2 +13x +3 = 0 @, the sum
of the other two solutions is

1 5 2
A B) — C) 4 D) -3 E) -3



Rational Expressions (1 Question)

4
17. When simplified X+12  pecomes where a+b =
X+b
X+5+
X+12
A) 10 B) 8 C)9 D) 6 E) 12

Rational Equations (1 Question)

18. There are two real numbers x such that 4+ =2X+4 . When these two numbers are added, the sum is

X+2
A) 4 B) -2 C)15 D) 0 E) 3

Radical Equations & Functions with Radicals (3 Questions)

.1 5 . . .
19. The equation 3 X+ 3 = +/ X+ 3 has two solutions. The sum of these two solutions is

2 11
A -3 B) - C) -1 D) 2 E) 1

) 10 )
20. The range (set of all possible values) of f(x)=————1is
% ( P ) o= s
A) (0,5] B) (0,0) C) [5,) D) [210]  E) all real numbers

21 If X=—§then ‘/x2—3x+i is
4 16

A) ? B) O C) +3 D) V3 E) is not a real number

Exponents (3 Question)

= x° then b equals

3 -5y-2
0o 1 X X7) -
(X—a.x—lo

A) —24 B)

% o)1 D) 3 E) —32



23. 1f 4X*1.8%1 =16%then x equals

3

1
A)OorE B) O C)E D) 2 E)1

24. The equation 2%* — 12 - (2*) + 32 = 0 has two solutions: The sum of these solutions is
A) 12 B) 2 C)5 D) 10 E) 6

Logarithms (3 Questions)

25. log,4(64) =

A) 8 B) 48 C) % D) 4 B) g

26. Given that log, (x) == and Iogz(y)— , the value of |092[8\/_j
y

A) 36 B) 59 C) 7 D) 13 E) undefined
24 12 24

27. The solution of log;(3x+1)+log;(3x—1) =11is

4

1 2
A) > B) 1 C) 3 D) 3 E)

Wk

Absolute Value (1 Question)

28. The equation [5x —3 =7 has two solutions. (Recall that[5x —3Jis the absolute value of 5x—3) The sum of
these two solutions is

A) —2 B) 2 C)g D) -7 E) 7

Inequalities (2 Questions)

29. If x% —8x < —15then
A)3<x<5 B) x<3or x>5 C) x<—5o0r x> -3
D) -5<x<-3 E) There are no solutions.



30.

-1 1:i\

=1

The shaded area shown above is part of the solution set of the inequality
A) 2x+3y =6 B) 3x+2y <6 C) —-2x+3y>6 D) 3x—2y>6
E) 3x—2y>6

Geometry (4 Questions)

31.
3

[
;

_

11

The figure shown above was formed by attaching a right triangle to a rectangle. The area of this figure is:
A) 49 B) 59 C)21 D) 77

E) There is not enough information to find the area

32. A circle has center (1,2)and radius 5. Which of the following points is on this circle?

33. What is the area of the triangle shown below?

A) 80 B) 1682  C)24 D)48 E) 160
34,




In the diagram above, AB is a diameter and the area of the circle is 81 . Side x of the inscribed isosceles
triangle is:

A) 9 B) 3r C) 3v2 D) 3 E) 942

Trigonometry (6 Questions)

1 i
35. How many real numbers x are there such that 1——Xx =sinx ?
/4

A) infinitely many B) 1 C)3 D) 4 E)O

36. cos(L35°) =

o2 gl BB g2 o V2
2 2 2 2 2

37. In the diagram below, sin@ = % What is the value of x?

X

A) 20 B)15/5 (©)5J15 D)5J17 E)8

38.If 0° <@ <90°and tané?:% then cos@+sin@ =

3 5 17 13
A) — B) — C) — D) — E)1l
)4 )12 )13 )17 )

39.

cosf) =

um.||__._7.

What is the value of x in the diagram above?
A) 15./3 B) 26 C) 12+/2 D) 30 E) 84/2

40. sin(e—z)cos(a—z) =
2

A) 7cos¢9sin¢9 B)%cos(ze) C) sin@cosé D) —%+sin2 7 E) 1—cosé&



Answers

=

10.

11.

12.

13.

14.

15.

16.

17.

18.

2 3 4 5 6 20 120 8

H 20+4 — 24

A) Multiply the top and bottom to get YT
E) By the order of operations: Ly iz=by (i X 2) =2y =022
1 11 22 11 1 5 11 11 11

P_3_,,_3 1 _1 ituti i elds 2 = L g2 -1
C)q—4—>p— ’ D andpq—12—>pq—12 (2). Substituting (1) into (2) yields TR M

1
1 a e . . —_ 1 1 7
q=73 Substituting into (1) gives P = Z Therefore p +q = st =5

B) The slope of the line is E = % = Z so that the equation of the line is of the form y = Zx + c. Since (8,7) is

a solution: 7 = 73; X 8+ ¢ = ¢ + 1. Therefore the equation of the line is y = 73;’“ + 1Whenx=88,y = 73; X 88 +
1 = 67 sothat the point (88,67) is on the line.
C) Any line that is perpendicular to the line y = —2x + 3 has a slope of % (because —2 x % = —1. Therefore the

equation of the line is of the form y = %x + ¢. Since (2,10) 9is a solution, 10 = %x + ¢ = ¢ = 9 so that the

equation is y = %x +9andif x=20theny = % X 20 +9 = 19. Therefore (20,19) is a point on the line.

D)2x +5y =19 - 6x + 15y =57 (1) and 3x + 4y = 11 - —6x — 8y = —22 (2) Adding the equations
yields 7y = 35 — y = 5 and then substituting into (1) yields 2x + 25 =19 — 2x = —6 - x = —3 Therefore
x+y=-3+5=2.

D) When the polynomial p(x) = 2x2 + 5x + 4 is divided by x + 3 = x — (—3) we have by the Remainder
theorem that the remainder will be p(—=3) =2 x (-3)2+5x(-3)+4=18—-15+4=7.

D) By completing the square 5x2 — 70x + 235 = 5(x? — 14x) + 235 =5[(x — 7)? — 49] + 235
=5(x—-7)2—10 >a+b=17.

A) (3x2 —5x +2)(4x +5) = 4x(3x?> —5x +2) + 5(3x2 — 5x + 2 =12x3 — 20x? + 8x + 15x%2 — 25x + 10
=12x3 — 5x2 —17x + 10.

A)Since 12x2+ x —6 =0 - x = =V +288 _ ZIHD7 2

24 24 3
x—6=12(x —=((x+3) = (3x —2)(4x +3)

B) Using the identitya® — b3 = (a — b)(a® + ab + b?) with a = 2x and b = 5y, 8x? — 125y3 = (2x —
5y)(4x?% + 10xy + 25y?)

D)y =—-2x2+8x+10 = -2(x?—4x) + 10 = =2[((x —2)2 — 4] + 10 = —=2(x — 2)? + 18 < 18 for all x.
Therefore the largest value is 18.

or—z we have by the Factor theorem that 12x2 +

5 3
C)6x?—x—15=(Bx—-52x+3) =0if X = EOI’x = —Esothatthesum of the solutions is—z—
3 1

2 6
A) Since the vertex is (3,5) the equation of the parabola is of the form P(x) = a(x —3)?+5. P(1) = -3 >

4a+5=—-1->a= —2.Therefore P(x) = —2(x —2)?+5and P(6) = —2-9 + 5 = —13.
B) Since -1 is a zero of the polynomial P(x) = 8x3 + 18x2 + 13x + 3, x+1 is a factor of P(x) and after dividing
P(x) by x+1 we have P(x) = (x + 1)(8x? + 10x + 3 = (x + 1)(4x + 3)(2x + 1) sothat the other solutions are

3 1 . 5
—=and —=whose sum is —=.
4 2 4

2(x+12)—4 _ 2x+20 _ 2(x+10) 2

(x+5)(x+12)+10  x2+17x+70  (x+7)(x+10)  x+7 sothata=2

C) Multiplying the top and bottom by x+12 yields

andb=7anda+h=9

B) Multiplying both sides by x+2 yields 4(x +2) + 16 = (x + 2)(2x +4) — 4x + 24 = 2x?> +8x + 8

> 2x2+4x—-16=0->x%2+2x—-8=0- (x +4)(x —2) = 0 sothat the two solutions are -4 and 2 and their
sum is -2.



19.

20.

21.

C) Multiplying both sides by 3 and then squaring both sides yields (x + 5)?=9(x +3) - x% + 10x + 25 =
IX+27->x2+x—-2=0->(x+2)(x—1) =0 - x = —2o0r x=1. After verifying that both numbers are
indeed solutions of the given equation, their sum is -1.

A) f is only defined on the interval [—3, o0) (so that v/x + 3 is real). f(-3) = 5 and as x continuously increases from
-3, the values of f decrease continuously approaching but not equaling 0 so that the range is (0,5] .

_ 3 5 3 _ [ov3er3_ [a8 _
D)If x = 4then\/x 3x + J — J; V3

(x~3.x7%)72 _ (x~8)~2 _ x16 a3 _
22.E) e R e x~°“. Therefore b =-32.
23. E) 4x+tl.gx-1 — 1% - (22)x+1 .(23)x—1 = (24)x — 22x+2,93x=3 — 24x 25x—1 — 24X 5y _ 1 = 4x

24.

25.

26.
27.

28.

29.

30.

31.

32.
33.

34.

Therefore x = 1.
C)22* —12-(2X)+32=0- (2)2—12-(2¥)+32=0-> (2* —4)(2* —8) = 0> 2* =4 0r2* =850
that the two solutions are 2 and 3 and their sum is 5.
1

E) logy4(64) = 2 because 16%/2 = 161 162 = 16 X 4 = 64

8Vx 1 1 1 2 72+43-16 59
B) log, (y—zx) = log, (8xz)— log,y? =log, 8 +Elog2x— 2log,y =3 te 35 % —m
D)logs(3x+ 1) +logs(3x —1) =1 ->1log3(9x2 —1) =1-59x2-1=3->9x? =4 > x=§(—§ i
extraneous)
C)I5x—3|=7->5x—3=7or 5x—3=—-7->5x=10 or5x =—4->x =2 orx=—i;sothatthesum

of the solutions is 2 —‘-; - g

A)x? —8x< —-15-x2—-8x+15<0- (x—3)(x—5) <0 - 3 <x<5 sothat x — 3 is positive and
x — 5 is negative.
A) The slope of the line containing (0,2) and (3,0) is —g so that the equation of this line is y = —gx + 2and

therefore the shaded region is the solution set of the inequality y > —gx +20r2x+3y>6

A) The figure consists of a rectangle with sides 3 by 7 adjoined to a right triangle with legs of 7 and 8. Therefore
the area of the figure is 7 x 3 +%(7 X 8) =21+ 28 = 49.

B) The equation of the circle is (x — 1)2 + (y — 2)2 = 25. The only solution in the list is (1, —3)

D)

By Pythagorus, the altitude to the base is 6 so that the area is % =48

E)
A

T

B
The areamr? = 81w — r = 9. By Pythagorus 2r2 = x2 —» x = /2r = 9/2



35. C)

C)Theline y =1— ix intersects y = sin(x) at (r, 0) and two other points.
V2

36. E) cos(135°2) = cos(180° — 45°) = —cos(45°) = -

37. C) Let h be the hypotenuse. Then sinf = 71; = % — h = 20. Then by Pythagorus, x = V20% — 52 =+/375 =

V25 x 15 = 5v/15.
38.C)

/&)

5

By Pythagorus, h = V52 + 122 = /169 = 13. Therefore cos + sinf = 1—53 + 1—2 = g

X 21x
cos6 =2 =2 - x =9and 21 — x = 12, By Pythagorus h = V157 — 9?=12

so that by Pythagorus: x = V122 + 122 = 12v/2.

[

40. B) sin(@ — %) cos(@ — %) = (sinfcos % - cos%sin@)(cos@cos% + sinfsin %) = g (sinf —

cose)g (sinB + cosH) = %(sinzﬁ — cos?0) = % (—1+ 2sin?0) = —% + sin?0



