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1. At the end of their freshman year 200 students were surveyed. They were asked whether
they had taken English, mathematics or philosophy during the year.

The following results were recorded:

• 20 had taken none of the three subjects;

• 50 had taken only English;

• 30 had taken only mathematics;

• 20 had taken only philosophy;

• 10 had taken English and philosophy but not mathematics;

• 40 had taken English and mathematics but not philosophy;

• 15 had taken mathematics and philosophy but not mathematics;

How many had taken mathematics?

(a) 100 (c) 80 (e) 20

(b) 40 (d) 60

Solution :

Denote by E the set of the students that had taken English, by M the set of the students
that had taken mathematics, and by P the set of the students that had taken philosophy.

Then, the set of students that had taken only English is E ∩M c ∩ P c (i.e. taken English
and had not taken mathematics and had not taken philosophy), the set of students that
had taken only mathematics is M ∩ Ec ∩ P c, and the set of students that had taken only
philosophy is P ∩ Ec ∩M c.

The set of students that taken English and philosophy but not mathematics is E∩P ∩M c,
the set of students that taken English and mathematics but not philosophy is E ∩M ∩P c,
and the set of students that taken mathematics and philosophy but not English is M ∩P ∩
Ec.

The diagram is on the next page.
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n (M) = 40 + 30 + 15 + x

We don’t need to find x, the number of the students that had taken all three courses (i.e.,
n(E ∩M ∩ P )).

We have 50 students that had taken only English, 20 students that had taken only Phi-
losophy, 10 students that had taken English and Philosophy, but not mathematics, and 20
students that had none of the three courses. Taking them out of 200 students, we have the
number student that had a course in mathematics:

n(M) = 200− 50− 20− 10− 20 = 100 students .

The correct answer is (a) . ¥

2. What is the effective interest rate for an account making 7.5 % compounded weekly?

(a) 7.63 % (c) 8.23 % (e) 43.0 %

(b) 7.78 % (d) 3.9 %

Solution :

The formula to compute the effective interest rate is:

reff =
(
1 +

r

m

)m

− 1 ,

where r is the interest rate, m the number of conversions per year. In our case, r = 0.075
and m = 52. Therefore,

reff =

(
1 +

0.075

52

)52

− 1 = 0.07782590943177814 ≈ 0.0778 , i.e. 7.78% .

The correct answer is (b) . ¥



3. In how many ways can a jury of nine be selected from twenty candidates ?

(a) P (29, 20) (c) C(29, 20) (e) P (20, 9)

(b) C(20, 9) (d) C(11, 9)

Solution :

The order is not important, so we have combinations of 20 objects (candidates) taken as 9:

C(20, 9) =
20!

9! · (20− 9)!
=

20!

9! · 11!
= 167960 .

However, the computations are not necessary.

The correct answer is (b) . ¥

4. Sue buys a car by putting $ 2000 down and then getting a 5 year loan at 7.2 %. Her
monthly payment is $ 250. What was the price of the car ?

(a) $ 21, 477 (c) $ 23, 236 (e) $ 19, 991

(b) $ 12, 742 (d) $ 14, 566

Solution :

The present value of an annuity can be computed by using the formula:

P = R ·




1−
(
1 +

r

m

)−m·t

r

m


 ,

since we know how much Sue pays monthly for the loan, but not how much she loaned.

In our case, r = 0.072, m = 12 (monthly), and t = 5 (years). But she loans only a part of
the money that she needs to buy the car, because she put $ 2, 000 down. Therefore, the
cost of the car is:

C = 2, 000 + P = 2, 000 + 250 ·




1−
(

1 +
0.072

12

)−12·5

0.072

12


 =

= 2, 000 + 12, 565.532506872165 ≈ 2, 000 + 12, 566 = 14, 566 .

The correct answer is (d) . ¥



5. How much should I put in an account now if it earns 8.4 % compounded monthly and I
want $ 15, 000 in the account in 5 years?

(a) $ 7, 204 (c) $ 8, 732 (e) $ 10, 021

(b) $ 10, 563 (d) $ 9, 870

Solution :

The present value formula for compounded interest can be computed by using the formula:

P = A ·
(
1 +

r

m

)−m·t
,

since we know the future value, $ 15, 000, and we want to compute the present value.

In our case, r = 0.084, m = 12 (monthly) and t = 5 (years). Therefore,

P = 15, 000 ·
(

1 +
0.084

12

)−12·5
= 9870.133477564383 ≈ $9, 870 .

The correct answer is (d) . ¥

6. Sam puts $ 5, 000 into an account that earns 10 % simple interest. How much will he have
after 4 years ?

(a) $ 7, 321 (c) $ 7, 447 (e) $ 7, 000

(b) $ 3, 415 (d) $ 5, 200

Solution :

The accumulated amount of a simple interest can be computed by using the formula:

A = P · (1 + r · t) .

In our case, r = 0.10 and t = 4. Therefore,

A = 5, 000 · (1 + 0.1 · 4) = $7, 000 .

The correct answer is (e) . ¥



7. Compute P (1000, 1).

(a) Too enormous to write down (c) 999 (e) 1000

(b) 1 (d) 999000

Solution :

The formula for permutations of n distinct objects taken as r at a time is:

P (n, r) =
n!

(n− r)!
.

Therefore,

P (1000, 1) =
1000!

(1000− 1)!
=

1000!

999!
=

999!/ · 1000

999!/
= 1000 .

There is not need to compute 1000! above, because it gets simplified. Using a calculator,
you seek the nPr button : 1000P1 → 1000 .

The correct answer is (e) .

8. If A = {a, d, g, j} and B = {a, b, c, d, p, q, r} then A ∪B =

(a) {a, d} (c) {h, i, e, d, i, s} (e) None of the above

(b) {b, c, g, j, p, q, r} (d) {a, b, c, d, g, j, p, q, r}
Solution :

The union of the sets A and B is contains all elements that there are in either A or B (not
only the common elements). Therefore,

A ∪B = {a, d, g, j} ∪ {a, b, c, d, p, q, r} = {a, b, c, d, g, j, p, q, r} ,

where the common elements are taken once at a time.

The correct answer is (d) . ¥

9. Jack and Sally want to buy a house that costs $ 210, 000. They put $ 20, 000 down and
get a 20 year loan at 7.8 %. What will their monthly mortgage payment will be ?

(a) $ 3, 748 (c) $ 1, 349 (e) $ 1, 566

(b) $ 1, 730 (d) $ 792

Solution :

The formula for loan amortization is:

R =
P · r

m

1−
(
1 +

r

m

)−m·t .



In our case, P = 210000 − 20000 = $190, 000, since they put down $ 20, 000 and take a
loan for 190, 000. Also, r = 0.078, m = 12 (it is a monthly mortgage payment), and t = 20
(years). Therefore,

R =
190, 000 · 0.078

12

1−
(

1 +
0.078

12

)−12·20 = 1565.6684756492548 ≈ $1566 .

The correct answer is (e) . ¥

10. How many distinct letter arrangements can be made using all the letters of the word
Massachusetts ?

(a) 8! (c)
13!

4! · 2! · 2!
(e) None of the above.

(b) 8! · 4! · 2! · 2! (d) 13!

Solution :

The word Massachusetts has repetitions of the letters a, s, t. Therefore, we use the formula
for permutations with repetitions.

Given a set of n objects in which n1 objects are alike and of one kind, n2 objects are alike
and of another kind, . . . , and, finally, nr objects are alike and of yet another kind so that

n1 + n2 + . . . + nr = n ,

then the number of permutations of these n objects taken n at a time is given by

n!

n1! · n2! · . . . · nr!
.

In our case, we have 13 letters in the word Massachusetts ; we have n1 = 4 S’s, n2 = 2 A’s,
n3 = 2 T’s, and the other letters have no repetitions, i.e. n4 = n5 = n6 = n7 = n8 = 1.
Therefore,

13!

4! · 2! · 2! · 1! · 1! · 1! · 1! · 1!
=

13!

4! · 2! · 2!
, since 1! = 1 .

The correct answer is (c) . ¥



11. Ringo puts $ 75 into an account at the end of each month. The account earns 5.4 %
compounded monthly. How much will be in the account after 8 years ?

(a) $ 8, 980.72 (c) $ 7, 200 (e) $ 5, 836.02

(b) $ 8, 888.77 (d) $ 10, 310.40

Solution :

The future value for an annuity can be computed by using the formula:

S = R ·




(
1 +

r

m

)m·t
− 1

r

m


 .

In our case, r = 0.054, m = 12 (monthly), and t = 8 (years). Therefore,

S = 75 ·




(
1 +

0.054

12

)12·8
− 1

0.054

12


 = 8980.718483421157 ≈ 8980.72 .

The correct answer is (a) . ¥

12. In how many ways can ten cooks be assigned to three kitchens if five cooks are needed for
kitchen I, two cooks are needed for kitchen II, and three cooks are needed for kitchen III?

(a) P (10, 5) · P (5, 2) (b) P (10, 5) · P (5, 2) · P (5, 3)

(c) C(10, 5) · C(5, 2) (d) C(10, 5) + C(5, 2) + C(5, 3)

(e) C(10, 5) · C(5, 2) · C(5, 3)

Solution :

If we choose five cooks for the kitchen, the other five out of ten will be distributed to the
kitchens II and III. We have then C(10, 5) choices for the kitchen I, since the order is
not important.

For the five cooks left, two are needed for the second kitchen. We have C(5, 2) choices.

After we chose five cooks for the first kitchen and three cooks for the second kitchen, we
still have three cooks left. The third kitchen needs three cooks, so they are distributed
there, and it is the only choice for that.

Observation : One may say that we have C(3, 3) choices for the third kitchen, i.e. choosing
three cooks out of three cooks remained. That’s true; but C(3, 3) = 1, so we have only one
choice, as we mentioned above.



Using the multiplication principle, for the diagram

.
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we have C(10, 5) · C(5, 2) · 1 = C(10, 5) · C(5, 2) ways to choose the cooks for all three
kitchens.

The correct answer is (c) . ¥

13. Let A and B be subsets of a universal set U . Suppose n(U) = 300, n(A) = 150,

n(Ac ∩B) = 110, n(A ∩Bc) = 130. Then n(Ac ∩Bc) =

(a) 60 (c) 20 (e) None of the above.

(b) 0 (d) 40

Solution :

Here is the diagram:

U n (U) = 300

.

A

B
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x

n (A) = 150

We denote by x = n(Ac ∩ Bc). Observe that Ac ∩ Bc = (A ∪ B)c by the De Morgan
Laws. Therefore, x represents the number of elements that there are situated in none of
the subsets A and B.

The number of elements of the set A is 150, and the number of elements that B doesn’t
have in common with A is n(Ac ∩ B) = 110. We don’t need n(A ∩ Bc), because the 150
elements of A and the 110 elements of B ∩ Ac are all elements of A ∪B.

We have 300 elements in U , and they are equal with the numbers of elements of the parts
of U : n(U) = 300 = 150 + 110 + x ⇒ x = 40 elements .

The correct answer is (d) . ¥



14. Eight horses are entered in a race in which the first, second and third prize will be awarded.
Assuming no ties, how many different outcomes are possible ?

(a) 3! (c) 36 (e) 8

(b) 8! (d) 336

Solution :

We can use the multiplication principle. Remember that once a horse win the first prize,
the second and the third prize cannot be awarded to him, and so on. Therefore, we have
no repetitions:

.

 First 

place

Second 

  place
 Third 

 place

     8

choices
     7

choices
    6

choices

By multiplication principle, we have 8 · 7 · 6 = 336 ways to award the prizes.

The correct answer is (d) . ¥

15. John wants to have $ 6, 000 in an account after 5 years. If the account makes 6 % interest
compounded monthly, how much should he put in now ?

(a) $ 4, 200 (c) $ 4, 448.23 (e) $ 8, 093.10

(b) $ 4, 615.38 (d) $ 4, 483.55

Solution :

This is using the present value formula for a compounded interest:

P = A ·
(
1 +

r

m

)−m·t
.

In our case, r = 0.06, t = 5 (years), and m = 12 (monthly). Therefore,

P = 6, 000 ·
(

1 +
0.06

12

)−12·5
= 4448.233177466071 ≈ $4448.23 .

The correct answer is (c) . ¥


