Sample Math Placement Exam Question solutions:

Please note that many printers will not interpret some of the notation
correctly so after you print this you may want to double check some of the
answers.

Algebra:
1. x:8i£/% —4+25
2. 2x(x-4)=0 or x=0 or x=4

x+y)(x=y), (x+y) _x+y
' X—Yy X(Y+Xx) X

w

(X+2) N (x-3) 1 N 1 X-5+x-3  2x-8

" (x=3)(x+2) (x-5)(x—3) x-3 x-5 (x=3)(x-5) (x—3)(x-5)

5. Let x be the time it takes them both to mow the lawn.

1x+1x=1:>4x+3x:12:>X:Ehours
3 4 7

6. Multiplying by LCD gives the equation:
X+ 2(x —3) = 4(x + 3) which gives x =-18. This answer checks in the original
equation.

7. Let x be the rate of the current and t be time. The system of equations is:

20 = (15+x)(t)
10 = (15-x)(t)

Using substitution as a technique for solution, we have:

20 =t s0 10=(15-x) 20
15+ x 15+ x
Solving this last equation by multiplying both sides by 15+x results in the

equation:

10(15+x)=20(15"x) or x = 5 mph.
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11. 572y724274_ 9X12

12. 21-3x+4[8+x]} = 2{x+32}/=2x+64
13. 5+2x-6=2[5-4x-12] so -1+2x=-14-8x or x=x=-13/10
14. (1/8)(2) = 1/4

15. Let x be the length. Then 1/2 x will be the width. The perimeter is 24 so
the equation would be: 2(1/2 x)+ 2(x) = 24. This gives a solution x = 8. The
length is 8 inches, the width is 4 inches.

16. Using the point slope formula: y—-4= _77(x +3) which results in the

equation: y= il X — >
4 4

17. The slope of the given line is 2/5 so the slope of a perpendicular line
would be -5/2 . Using the point (-3,1) and the point slope formula, we have:
y—1:_75(x+3) which reduces to y :%Sx—l—; .

18. f(-3) = 2(-3)2 -5 or f(-3) = 13.
19. Domain: {-4, -2, 3}; Range: {0,2,5}. This is not a function.

20. Using the ordered pairs: (0, .75) and (40, 4.25) and the point slope

formula, we have: W(t) = %t +.75 .



21. First graph the line 2x-3y=6 and then shade the appropriate region:

22. -16<-2x<2=8>x>-1 . In interval notation: [-1,8] .
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23. Simplifying each side: -3x+14>2x-6 which simplifies to x <4 . Interval
notation: (-0, 4) .

24. -3<2x+5<3 which simplifies to -4<x<-1. In interval notation: (-4, -1) .

25. Using substitution and solving the first equation for y results in :
y = -9-5x. Substituting this for y in the second equation results in :

20x+3(-9-5%) = -2.

Solving for x results in x = 5. Thus y =-9-5(5) =-34 .
The solution is thus (5, -34).

26. f(-1) is about 1 and f(2) is about 3. Thus the sum is about 4.

27. Let x be the amount invested at 6% and y be the amount invested at 8%.
The two equations would be: x +y = 4500 and .06x+.08y = 307.60. Solving by



substitution results in the equation: .06x + .08 (4500 - x) = 307.60. Solving
this equation for x gives x = 2620. y is then 1880. The amount invested at 6%
must be $2620 and the amount invested at 8% is $1880 .

28. Solving this system by elimination, multiply the first equation by -2:

“4x + 6y = 4
4x - 6y =9

Adding, this gives the equation 0 = 13. Thus there is no solution to the
system.

29. Let d be the distance each train travels (which is the same) and t be time
of the 60 mph train. We have two equations: d =60 t and d = 90(t-3). Using
substitution to solve: 60t = 90(t-3) sot =9 hours. The distance traveled by
each of the them is 60(9) or 540 miles.

30. Let x be the number of adult tickets sold and y be the number of
children's tickets sold. The system of equations is

X +y =548
6.5x + 3.5 y = 2881

Solving by substitution: 6.5 x + 3.5 (548 - x) = 2881. The solution is x = 321.
Thus there were 321 adult tickets sold and 227 children's tickets.

31. %/8-5- xex*ey ey =2xy*35x%y

3Vx_ x—5_3x-35x
Vx+v5 Jx-45  x-5

33. (WX ++/3)% = x+3+24/3x

32.

5,,11
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35. 5J2-9v2 =42

36. 2x—5>00rx>5/2 . Domain is thus [5/2,0) .

2 1 7

37. x3ex2=x6=9%x" =x¢x



38. Since this is a 30-60-90 degree triangle: 6
X

= % Therefore x =12 .

39. Can only simplify by factoring first: \/9(u2 —Vv?) = 3\/(u2 —v?)

40. Using the Pythagorean Theorem: 122+82 = d2 where d is the length of the
hypotenuse. This results in d = 208 =+/1613 = 413 feet .

a. Technique of grouping: (x+5)(x2-2)

b. Trinomial factoring: (4y2+3)(2y2-5)
c. Trinomial factoring: (3x-2y)(3x-5y)

d. Trinomial factoring: -1(x-7)(x+3)

e. Cubic: 5x(x-2)(x2+2x+4)

41.

42. x*—12x+20=0o0r (x-10)(x—2)=0o0r x=10,x = 2
43. Let x be the width of the frame. Then the painting with the frame has a

width of 10+2x and a length of 16+2x. The area information results in the
equation: (16+2x)(10+2x)=280. Solving: x=-15 and x=2. One solution x = -

15 must be ignored and the answer is x = 2 cm.
44. If one leg is x then the other leg is x+7. Using the Pythagorean Theorem:
X+ (X+7)? =13 = 2x* +14x-120=0=2(x +12)(x-5) =0

The solutions are x = -12 or x = 5. The negative solution does not make sense
so x = 5. Thus the longer leg is x + 5 or 12 meters.

45. This has ordered pairs (0, -2) and (3,0).

46. Using the distance formula:

d =+/(6)2 + (-8)° =/100 =10



47. The triangles are similar since angles B and R are both right angles and
angle C 1s congruent to angle P as given. Their sides are proportional:

6=k(2) ork =3.
x:k\/gsox:&/g
9=k(y)so9=3ysoy=3

END OF ALGEBRA PROBLEMS.

Precalculus Question solutions:

2(x+h)? =3(x+h)—(2x*—3x) _4xh+2h*-3h _
h - h -

1. 4x+2h-3

2. a. (foo,0) b. [-7,0) ¢ [-3,-5] or [3,0) d. x=-4.5, x=-1.5, x=.5, x=4 .
e. (-0, -4) or (-2,1) or (4,00)

3. Multiplying by 2 and then simplifying: 11/2 <x < 7/2. In interval
notation: [7/2,11/2]

4. a. g(f(x)) = Vx—-4-3 b. [4,0)

4.5. Let c be the cost and h be the number of heaters. Two ordered pairs
would be: (20, 10000) and (50,14200). The slope is then 140. Using the point
slope formula: ¢ - 10000=140(h-20) which simplifies to ¢c=140h + 7200.

5. g(-x) is a reflection of the graph about the y axis. Thus the new x
intercepts are at (4,0), (2,0), (-1, 0) and (-4, 0) .

6. Possible answer: g(x) = 3x - 4 and f(x) = x2 .



7. This is a graph of a piece-wise function:
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8. 3x+px=2yx-ryor3x+px=y(@2x-1r)or y= >
X—=r

9. Reflect the graph of the square root function about the x axis, shift it 20
units right and up 50 units:

707
50

50_ e,

407
304
207
104

10 -5 5 10 15 20 25 30 25 40
107

10. Range is (-0, b].



11. Solving the equation gives the two irrational numbers: . Setting up a
sign graph:

3 3
The solution is then (—oq%} u[1+?:/7 ,ooj .

12.  a. The length is given by 40 - 3x. Thus the area is A = x(40-3x).

b. The maximum can be found by determining the y coordinate of the
vertex of the quadratic. Using the vertex formula, the x coordinate is 20/3.
The y coordinate is then 400/3 square feet.

13. Using the formula: y = a(x-h)2+k gives y = a(x+3)2+6. Since the function
must also satisfy the point (1,4), the equation would be: 4 = a(1+3)2 + 6.

Thus a = -1/8. The resulting function is then: y = %L(X +3)°+6

14. Substitute 30 for the height gives: 30 =-16t2+24t+30. Solving gives t =
0 or t = 3/2 seconds. It will be 30 feet high at the beginning of the throw and
in 3/2 seconds.

15. Using synthetic division:

4) 3 -22 43 -12
12 -40 12

3 -10 3 0

Thus (x-4)(3x2-10x+3) = 0 is the factored form of the equation. Using the
quadratic formula for the remaining quadratic expression we get the
solutions: x = 3, 1/3. The solutions to the equation are then 4, 3, 1/3 .



16. Using a sign graph:

A
\ 4

The solution is then (-,-24) or (0,13) or (13,00)

17. Vertical: x=5/3
Horizontal: y = 1/15

18. Multiplying by x* results in the equation: x* —7x*+12=0 . This factors
and results in © (X2 —3)(x?—4) =0. The solutions are then X =+/3,+2.

19. a. (-2,0), (14, 0), (0,14/39)
b. x=-13,x=6,y=1
c.
s SRR e e s |
- | I ] ] >
13 -9 6 14
d. To determine this, solve the equation: (x+2)(x=14) _ 1

(x+13)(x-6)
The solution is x = 50/19 so it will cross the horizontal asymptote at the point
(50/19, 1).

e.




x+5+3(x—4) <03£<0 . Using a sign graph:
X—4 x-4 X—4

20.

e RS

S
\ 4

The solution is (7/4, 4) .

21. Isolating the radical gives the equation: X—4=+/2Xx-5 . Squaring both
sides: x*—8x+16=2x-5. Simplifying: x*-10x+21=0. The solutions are x
=3 and x = 7. The solution x = 3 does not check, x = 7 does check. The
solution is thus x = 7.

22. Isolating the exponential portion:

ez”:g:ZX—S:In(MS):x:w

23. The surface area of each surface is:

triangles: 1/2(3)(4) = 6

base: 27

Back: 36

Slanted face: (9)(5) = 45 (Hypotenuse of triangle is 5).
The total surface area is then 2(6) + 27 + 36 + 45 = 120 square feet

24. a. x=-b/a

b. 0=log,(ax+b)=>l=ax+b=x= 1= so ((1-b)/a, 0) is x-intercept.
a

c. (0, logs(b))

25. log,[(x+2)(x—3)]=2= 9= (x+2)(x—3) = 0= x*—x-15. The solutions to

1i\/a 1+Jﬁ
2

> However only the solution x = will

this equation are then x =

check.

26. logs(16) = 2 and log2(16) =4 . Thus 2 - 4 =-2.

217.



x=log,(2y -5)=4*=2y-5

f_1()()=4 +5

28.

c100

29. Solving the inequality: x*—20x>0. Using a sign graph, we have the
solution: (-0, 0] or [20,:0) .

-1

30. Using long polynomial division, the solution is: 2y*+3y -1+ a3
y+

31. Perpendicular line will have slope -1/2 since the given line has slope 2.

Using the point slope formula: y-5= _71(X +3)ory= _71 X +g .



Trigonometry Question solutions:

1. Reference angle is /6. The terminal side of the angle would be in
quadrant IV.

2 Ccos (23%) = CO0S (%) = % Note: the trigonometric values for the six

trigonometric functions for n/3, n/6, n/4 should be memorized. These are used
as reference angles.

3. Using the identity: 1+tan®(8) = results in 1+4/25=1/cos’ 4.

cos’ @

) . 5 ) ..
Solving for cos (0) gives +——. Since 0 is in quadrant III,
¥ BVeS 29 e

COS(H) = _i = ﬂ .

J29 29
3 313

4. Using the definition of the sine function: sing=——-=

J13 13

5. Reference angle is /6 and the terminal sides of the angles must be in

quadrant II and III. Thus the answers are 5?7[ and %[

30°

40




This gives the equation: tan(60°) = 4—); Since tan(60°) = /3, x= 40+/3 or

about 68 meters.

7. Using an addition identity’ sin(%er X) = sin(%[) COSX+ cos(%”)sin X . This

simplifies to -cos(x).

8. sin(2t)=2 sin(t) cos(t). Since sin(t) = -3/4, cos (t) = —g by using the

3,73

Pythagorean identity. Thus sin(2t) = 2e n o« =

4 8
9. tan (17—”) = tan (zj =1
4 4

10. a. Amplitude is 4
b. period is 4%
c.

17 14 %

11. You should know the graphs of these three functions:

y = slnx s




y = cos(x)
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12. cos?(x) — (1—cos?(x)) = 2cos*(x) -1

V9—x?

3

13. sin(@) =




