
Merten Hasse Test — 2004— Division III (Algebra II)

1. Find an equation of a line passing through the point (2, 3) and parallel to the line with
the equation −x+ 2y = 1.

a) y = −2x+ 3 b) y =
1

2
x+ 2

c) y = −x+ 1 d) None of the previous

2. Factor completely a2(a − 5) + 3a(a − 5) − 4(a − 5). Of the following, which is not a
factor?
a) a+ 4 b) a− 3

c) a− 5 d) None of the previous

3. Combine 6
p
75xy3 − 8y

√
12xy where x, y > 0.

a) −2y
√
63xy b) 14y

√
xy

c) 3xy
√
14xy d) None of the previous

4. Solve for b
1

a
+
1

b
=
1

c

a) b =
c− a

a
b) b =

ac

a− c

c) b =
a− c

ac
d) None of the previous

5. Find the domain of the function f(x) =
−xp
|x|− a

a) −a ≤ x ≤ a b) x > a or −x > a

c) x 6= a2 d) None of the previous

6. Find f(k − 1) for f(x) = 3x2 − 5x+ 4.
a) −11k2 + 3k + 12 b) 3k2 − 11k + 12

c) 3k2 − 11k + 2 d) None of the previous

7. Find (f ◦ g)(x) for f(x) = x2 + 3 and g(x) =
√
x− 4.

a) x− 8√x+ 19 b) x+ 19

c)
√
x2 + 3− 4 d) None of the previous
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8. Which equation does not define y as a function of x?

a) x+ y = 2 b) x2 = y + 3

c) y2 + x = 9 d) None of the previous

9. Find the inverse function of f(x) =
3x+ 7

5
.

a) f−1(x) =
5x− 7
3

b) f−1(x) =
5x

3
− 7

c) f−1(x) = 5
³x
3
− 7
´

d) None of the previous

10. Find the SUM of the solutions to |x+ 2| = 6.
a) −4 b) 4

c) 0 d) None of the previous

11. Solve for x : ln(x+ 3) = 4 + ln(1)

a) e1 b) e4

c) e5 − 3 d) None of the previous

12. Write the full expansion form of log

Ã
x−

1
3y

2
5

z

!
.

a)
2

5
log y − 1

3
log x+ log z b)

2

5
log y − 1

3
log x− log z

c)
2

5
log y +

1

3
log x+ log z d) None of the previous

13. Find the minimum of f(x) = 4x2 + 8x.

a) 4 b) 0

c) −4 d) None of the previous

14. Five less than four times a number is nine times that number. The number is
a) −4 b) −1

c)
7

2
d) none of the above
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15. Add
5x

x+ 2
+

x− 1
x

a)
6x2 + x− 2
2x+ x2

b) 2

c)
5x+ 1

x2 + 2x
d) None of the previous

16. Find the SUM of the solutions to the equation log2(x+ 1) + log2(x− 1) = 3.
a) −1, 1 b) 3

c) 2 d) None of the previous

17. How many solutions does the following system have?

⎧⎨⎩ y = −5 + 4x

8x = 2y + 10
.

a) None b) Exactly one

c) Infinitely many d) None of the previous

18. Find the slope of a line perpendicular to the line given by the equation 2x−10y+8 = 0.

a)
1

5
b)
−1
5

c) −5 d) none of the above

19. Write a formula for the nth term of the infinite sequence 0, 2, 6, 12, 20, ..., provided the
pattern continues.

a) an = 2n− 2 b) an = 4n− 6

c) an = 2
n−1 − 1 d) None of the previous

20. Solve for x
−x
x+ 3

=
3

x+ 3
+ 5

a) x = −8 b) x = −3

c) no solution d) None of the previous

21. Solve (x+ 5)(x2 − 9) > 0.
a) (−5,−3) ∪ (3,∞) b) (−5,∞)

c) (−∞,−3) ∪ (3,∞) d) None of the previous
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22. The profit made when t units are sold, t > 0, is given by P = t2−29t+208. Determine
the number of units to be sold for which P < 0 (a loss is obtained).

a) t < 13 or t > 16 b) 13 < t < 16

c) t > 0 d) None of the previous

23. Simplify −5i(2 + 7i)2.
a) 225− 140i b) 225i

c) 140 + 225i d) None of the previous

24. Find h(3a+ 1), if h(x) = x2 − 2x− 5
a) 9a2 − 6 b) 9a2 + 12a− 6

c) 3a2 − 5 d) None of the previous

25. Find the vertical asymptotes for the graph of f(x) =
x2 + x− 6
x2 − x− 2 .

a) x = −1 b) x = 2 and x = −1

c) x = 2 and x = −3 d) None of the previous

26. Evaluate loga a
√
a. a > 0

a) 1 b)
1

a

c) a2 d) None of the previous

27. Solve for a: c = ea+b.

a) a = ln(c)− b b) a = ln(c− b)

c) a = ec − b d) None of the previous

28. Find the remainder R of (3x3 + x+ 6)÷ (x− 1).
a) R = −6 b) R = 4

c) R = 10 d) None of the previous
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29. Let the accumulated value A for an account follow the model A = P
³
1 +

r

n

´nt
,where

P is principal, r is annual rate of interest, and n is the number of compounds in a
year, and t is the time in years of the investment. Find the accumulated value of an
investment of $800 at an annual interest rate of 12% that is compounded quarterly for
6 years.

a) $1626.24 b) $1579.06

c) $955.24 d) None of the previous

30. Simplify
[(r3−n)(r−2n)]−4

(r−3)n
.

a) r9n−12 b) r15n−12

c) r10n+3 d) None of the previous

31. Write
7

6 + 3i
in a+ bi form where a and b are real numbers.

a)
14

15
+
21

15
i b)

14

15
+
7

15
i

c)
14

15
− 7

15
i d) None of the previous

32. Solve for x :
√
x− 9−

√
x+ 3 = 2.

a) x = 13 b) x = 8

c) No solution d) None of the previous

33. Find the coefficient for x2y5 term of the expansion (x− 2y)7.
a) −672 b) −21

c) 21 d) None of the previous

34. Let x and y be positive numbers that satisify x− y = 2 and xy = 35. Find x+ y.

a) 37 b) 33

c) 12 d) None of the previous

35. Let f(x) = x20 − 3x19 + x18 + 4x3 − x+ 1. Find the remainder of f(x)÷ (x+ 1).
a) 3 b) 1

c) 2 d) None of the previous
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36. Find the distance between the points A(3,−4) and B(−3,−12).
a) 16 b) 8

c) 10 d) None of the previous

37. Find the solution set for 2|x− 4|− 10 ≤ 0.
a) [4, 5] b) [−1, 9]

c) [−6, 14] d) None of the previous

38. Simplify
81x2y4/3

3x3y1/3

a)
27y

x
b) 27x2/3y4

c) 27x5y5/3 d) None of the previous

39. Assume that the determinant of matrix A =

∙
5− x 4
−3 x− 1

¸
is positive. Find the

possible values for x.

a) x < −1 or x > 7 b) x < 1 or x > 6

c) −1 < x < 7 d) None of the previous

40. (x+ 3y)4 = is equivalent to .

a) x4 + 12x3y + 18x2y2 + 12xy3 + y4 b) x4 + 81y4

c) x4 + 3x3y + 9x2y2 + 27xy3 + 81y4 d) none of the above

41. If f(x) = log(x), then f(xy) is equivalent to which of the following?

a) f(x) + f(y) b) f(x) · f(y)

c) (f(x))y d) None of the previous

42. If A =
√
−16
√
−4 then A =

a) A = 4 b) A = 8

c) A = −4 d) None of the previous

43. Assume that the equation x2 + 6x+ k2 = 0, has only one solution. What is the set
of solutions for k?
a) {−3, 3} b) {−9, 9}

c) {36} d) None of the previous
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44. Which of the following is a factor of x3 + 2x2 − 4x− 8.
a) x− 1 b) x+ 2

c) x− 4 d) None of the previous

45. Locate where the minimum occurs in the expression |x2 − 2| .
a) x = 0 b) x = ±

√
2

c) has no minimum d) none of the above

46. Find the solution set of
−3x+ 5
x+ 7

≤ 0.

a)
∙
−7, 5

3

¸
b) (−∞,−7] ∪

∙
5

3
,∞
¶

c)
µ
−∞,

5

3

¸
∪[−7,∞) d) None of the previous

47. How many solutions does the equation have:
√
2x− 2 = (x− 5).

a) 2 b) 0

c) 1 d) None of the previous

48. If f(x) = x2 + x− 2, simplify f(x+ h)− f(x)

h
.

a) 2x+ 1 b) h+ 1

c) 2x+ h+ 1 d) None of the previous

49. If z is directly proportional to x and inversely proportional to the square root of y.
When x = 15 and y = 16, z = 21. What is z when x = 5 and y = 49?

a) 4 b) 8

c) 16 d) None of the previous

50. Given an equation of the ellipse
(x− 5)2
16

+
(y + 4)2

25
= 1. What are the coordinates of

its foci?
a) (5,−9) and (5, 1) b) (1,−4) and (9,−4)

c) (5,−4) and (5, 4) d) None of the previous
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Answers

1. B : y = 1
2
x+ 2

2. b: (a− 3)
3. d: None of above

4. B:
ac

a− c

5. B: x > a or −x > a

6 b: 3k2 − 11k + 12
7. A: x− 8√x+ 19
8. c: y2 + x2 = 9

9. A: f−1(x) =
5x− 7
3

10 a: −4
11 D: −3
12. b: 2

5
log(y)− 1

3
log(x)− log(z)

13. c: -4

14. B: 1x=-1

15. a 6x2+x−2
x2+2x

16, b: 3

17. C: Infinitely many

18. C: -5

19: d None of above

20. C: No solution

21 a (−5,−3) ∪ (3,∞)
22. b: 13 < t < 16

23. c: 140 + 225i

24. A: 9a2 − 6
25. B x = 2, and x = −1
26. B: 1

a

27. A: a = ln(c)− b

28. C: R = 10

29: a : $1626.24

30 b: r15n−12

31. c: 14
15
− 7

15
i

32 C No solution

33. a −672
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34 c: 12

35 a 3

36 C distance=10

37 B [-1,9]

38 A
27y

x
39 c (−1, 7)
40 D None of the above

41 a

42 D -8

43 A {-3,3}

44 B:x+ 2

45: B. x = ±
√
2

46: b: x ≤ −7 or x ≥ 5
3

47: c: one

48 C : 2x+ h+ 1

49: a 4

50 d none of the above
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