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1 4.
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1.1

6 x

B = {1, 3, 6, 8}

{x| x 6 }

a) A = {8 }
b) B = {x| x = 2n, n }

a) A = {1, 3, 5, 7} n(A) = 4
b) A = {2, 4, 6, 8, 10, 12, ...} n(A) = ∞.

b
∞

x 6
x

B A (a B a A)
B A B A A B B A

A B

A = {2, 3, 5, 8, 9} B = {2, 5} B A

n( ) = 0 A A

A A A = {a, b, c} A { , {a}, 
{b}, {c}, {a, b}, {a, c}, {b, c}, {a, b, c}}

A = {2, 4, 6, 8, 10} 
A n(A) = 5

A = {x| x 10 } A = {10 }

a A a A A a a A
a A A A n(A)

( |A|) " "
A = {1, 2, 3, a, b, c}

2



1.

a) A = {10 }
b) B = {x | 0 < x < 13, x }
c) C = {y | y 3 }
d) D = {n | –5 < n < 7, n n }

2. 
a) A = {5, 7, 9, 11, 13}
b) B = {–8, –4, 0, 4, 8}
c) C = {..., –3, –2, –1, 0, 1, 2, 3, ...}
d) D = {2, 3, 5, 7, 11, 13, 17, 19, 23, 29, ...}

3. , 

4. A = {2, 4, –3, 0}

4. A A = { , {2}, {4}, {–3}, {0}, {2, 4}, {2, –3}, {2, 0}, {4, –3}, {4, 0}, {–3, 0}, {2, 4, –3}, {2, 4, 0}, {2, 
–3, 0}, {4, –3, 0}, A} 16

{ } 

2a) A = {n | 4 < n < 14, n , n }

1b) B = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12}, n(B) = 12
1d) D = {–3, –1, 1, 3, 5}, n(D) = 5

2b) B = {y | –9 < y < 9, y 4 }
2d) D = {p | p }

1.1 
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1.2 

a) {1, 2, 3, 4, 5, 7, 9}.
b) {4, 5}.
c) {2, 7}.
d) {1, 3, 6, 8 ,9, 10}.

A, B A = {2, 4, 5, 7} B = {1, 3, 4, 5, 9}

a) A B
b) A B
c) A B
d) U = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10} U A

A,B A B
A B A B

A,B A B
A B A B

A,B A B
A B

A,U A U A U A
Ac U

2. A, B, A B, A B, A – B, B – A, Ac , Bc

1.a d , A B, A B, A – B, B – A



1.2 



1.3 

A B
a) A
b) B
c) A B
d) A B
e) Ac

U = {1, 2, 3, 4, 5, 6, 7}

a) A A = {1, 2, 3} A n(A) = 3.
b) B B = {1, 3, 4, 6} B n(B) = 4.
c) A, B A B = {1, 3} A B n(A B) = 2.
d) A, B A B = {1, 2, 3, 4, 6} A B n(A B) = 5.
e) A Ac = {4, 5, 6, 7} Ac n(Ac) = 4.

Ac A U

n(Ac) = n(U) – n(A)

U, A, B
n(A B) = n(A) + n(B) – n(A B),

n(Ac) = n(U) – n(A)

(A B)c = Ac Bc (A B)c = Ac Bc

2. U, A, B n(U) = 60, n(A) = 35, n(B) = 21 n(A B) = 14

(a – c) (b – c) 

cA, B n(A) = a,
n(B) = b n(A B) = c

= a + b – c

n(A B) = n(A) + n(B) – n(A B)

1. a h



n(A)

n(A) = 4, n(B) = 4 n(A B) = 1

f

1e) 1f) 1g) 1h)

1.3 

2g) n(A Bc) = n(Bc) + n(A B) = 39 + 14 = 53
n(A Bc) = n(A) + n(Bc) – n(A Bc) = 35 + 39 – 53 = 21

2f) 2g)
2g)

n(A Bc) = n(A) + n(Bc) – n(A Bc) = n(A) + n(Bc) – [n(Bc) + n(A B)]= n(A) – n(A B) = 35 – 14 = 21



7

1.4 

1 100
a) 3
c) 3 5

b) 3
d) 3 5

b) 1 100 3
A

n(Ac) = n(U) – n(A) = 100 – 33 = 67

c) 3 5 1 100 15

d) 3 5 A B
n(A B) = n(A) + n(B) – n(A B) = 33 + 20 – 6 = 47

U 1 100 U 3 A 5 B

A = {3(1), 3(2), 3(3), ... , 3(31), 3(32), 3(33)}
B = {5(1), 5(2), 5(3), ... , 5(18), 5(19), 5(20)}

a) 1 100 3 A n(A) = 33

b) 3
d) 2 3

a) 2
c) 2 3
e) 2 3

3. A, B

3 5
15

A B = {15(1), 15(2), 15(3), 15(4), 15(5), 15(6)}
n(A B) = 6

1. 1 100 3 5

2. 1 100



mcm 2

1. 1 100 3 5
n[(A B)c]

= n(U) – n(A B) = 100 – 47 = 53

3. 
n(Ac B) = n(B) – n(A B) = 56 – 42 = 14

n(A Bc) = n(A) – n(A B) = 76 – 42 = 34

n(B) = n(A Bc) + n(Ac Bc) = 34 + 10 = 44

n(Ac) = n(Ac B) + n(Ac Bc) = 14 + 10 = 24, , n(Ac) = n(U) – n(A)
= 100 – 76

2a) U 1 100 U 2 A 3 B

1 100 2 A n(A) = 50
2b) 1 100 3 B

n(Bc) = n(U) – n(B) = 100 – 33 = 67

2c) 2 3 1 100 6

2d) 2 3 A B
n(A B) = n(A) + n(B) – n(A B) = 50 + 33 – 16 = 67

1 100 100
A B = {6(1), 6(2), 6(3), ... , 6(14), 6(15), 6(16)}

n(A B) = 16

2e) n[(A B)c] = n(U) – n(A B) = 100 – 67 = 33

1.4 

3



2.1 

3

12

4 4 3

1. 3 ( 1
1

2. 4 4

3. 2 1 2 3

4. 5 2

5. 3 5

1 2 3
5



24

18

25

3
5

6

1. 3 2

6

RAV, RVA, ARV, AVR, VRA, VAR.

2.1 
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2.2 

5
3 2

2 2
5 + 3 = 8

A a B b 2
A B ( 2 1 a + b

4 2 3

3 4 2 3

4 + 2 + 3 = 9

1. 3 4 5
7

2. 4 2 3
4 1

3. 2 7 4

4. 3 2 3



4. 2 2 3 2 3

2 3

7 6 4
3
2 7 4

6 + 3 = 9

2 8 3
6

2 2 3
8 + 6 = 14

3 4

1. 2 1( 4
2( 5 3( 7

4 + 5 + 7 = 16

2. 2
2 + 3 + 4 + 1 = 10

3. 2 7 4 7 4

7 4

1 2 1 2

1 2 1 2

2.2



2.3 

3 a b c
4 d e f g

3
4

3 4 = 12

ad ae af ag bd be bf bg cd ce cf cg 12

A a B b
A B( 2 a b

1 1 1 2

1 2 2
2 2

2 2 2 = 8

1. 4 3 1 1

2. 3 2 3 1 1 1

3. 1 1 3

4. 4 3 5 4



4
3

4 3

5
4

5 4

(4 3) + (5 4) = 12 + 20 = 32

1. 4 3
4 3 = 12

2. 3 2
1 1 3 2 = 6 1 1

3 1 1
1 6 3 = 18

2.3

3 3 2 3 = 18

2 n
n

3. 3 (3
2 2 3 1 1

3 2 = 6

4.
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2.4

4

4 4

3 (
3

2 1

4
4 3 2 1 = 24

4 24

n
1 nn n! n

n! = n (n – 1) (n – 2) 3 2 1

1. 

2. 

3. x

1 2 3         4

n! = n (n – 1)!

4. ÁRBOL



3a) x! = 110(x – 2)! x(x – 1)(x – 2)! = 110(x – 2)! x2 – x – 110 = 0 (x – 11)(x + 10) = 0 x = 11 
x = –10 x

x = 11

3b) 12x! + 5(x + 1)! = (x + 2)! 12x! + 5(x + 1)x! = (x + 2)(x + 1)x! 12 + 5x + 5 = x2  + 3x + 2 
x2 – 2x – 15 = 0 (x – 5)(x + 3) = 0 x = 5 x = –3
x x = 5

4. ÁRBOL 5
4 ÁRBOL

5! = 120

g)
4 5 =

20 9 7 = 63 63 20 = 1260

2.4 

)

2



1 9 3
3 9

3 9P3 = 9 8 7 = 504 504

2.5 

4 3

,

n (0 ≤ r ≤ n) r

nPr n r

r

3

n n!
n! 0! = 1

5 3 4 3 = 60

5 a e i o u 5

3

3

1. 1 5 2
2. 6 3 2

3. 6
4. 5 3
5. 5 5



1. 5 2
5 (5 ) 4

( 1 5
2 5P2 = 20

4. 5 3
5 4

3 5 3
5P3 = 60

2.

6 3 6 6
5 2

4 3 6
6P3 = 120

3. 3 6 3 6 5
4 6 6P3 = 120

5. 4!
5 4! = 24

1 2       3

1 2 3 4 5

2.5 
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2.6 

5 4 5! 3!

3 3 4 5!
3! = 720

3 4

5 4

3 4

4 4!

5P3 3 4
4! 5P3 = 24 60 = 1 440

1. 4 3 4

2. 9 6 5
5

3. a j 6 2 4

4. 4 4

5. 4 6 2



1. 4 4!
4 3 (1 + 3)! = 4!

4 3 4! 4! =
24 24 = 576

2. 2
9 5 9P5 = 15120 6 5

6P5 = 720
5 9P5 + 6P5 = 15120 + 720 = 15840

3. 2 a j 3 2
3P2 = 6 a j 7

4 7P4 = 840
s3P2 7P4 = 6 840 = 5 040

4. 2
4! 4!

4! 4! 4! 4!
4 4 (4! 4!) + (4! 4!) = 2(4! 4!) = 2(24

24) = 1152
5. 2 1 2 2!

(2 + 1) 2 1
1 3 5
5P3 4 6

2! 5P3 = 2 60 = 120

2.6 



2.7 

2 4 5 5

n 2n

1. a b c d 3

2. 0 1 2

7

3. A = {a, b, c, d, e, f} 

4. 2 4
A B C D E 1 9

1 2 n – 1 n

n

2 n

5

3 2 4 5

3

3

2 4 5 5 35 = 241

n r nr

n
2n



1. 4 3 4
4 4 4 3

43 = 64

2. 2 0 1 2
2 2 7

7 27 = 128

3.
2 6 A

26 = 64

4. 2 5 52

4 9 (1 9 94

52 94 = 25 6561 = 164025

1 2 3 4 5 6 7

1 2 3

2.7 
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2.8 

4

n r

n

6 4

6 4 6P4

4 6
4

4 1

4 1 1
4! 4 4

= 3! = 6

1. 7 7

2. 5 7 2

3. 5 2

4. 4 4

5. 4

2.6



1. 7
7 7 7

2. 7 6
7P5 5 7

5 2

3. 4! 2! 2 1
4

4

4. 4 4 2.6 4
2(4! 4!) 8

5. 4 ( 1 )
4 4! 4

4! 2! 2! 2! 2!
8 4

1 5 5
2.6

2.8 



2.9 *

7 1 6

(
7 7 (6 – 1)! = 7 5! = 7 120 = 840

5. 6

2

1)
2)

1. 12
3

a)
b) 3

2. 9 6

3. 6

4. 8 4 2
8 8



*
(

1a) 12 (12 – 1)! = 11! = 39916800
1b) 1 3!

1 2
9! 3!

9 2.8 ) 12

2. 9 6 9P6
9 6

3. 2
2

5! 2!
5

4. 8 8! (
4

8

5. 4 6

2.9 
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2.10 *

7
2 3

2!3!2! (

7! = x(2!3!2!)

2 3 2
(x)

n r1 ( r2 rk r1
+ r2 + + rk = n

16 16 2 2 2
1 1 8 2 2 2 1

1

8 2 2 2

1. PATRIA
2. 3 2

3. CECADE
1 2 4 10

4.

x

x

7 7!



*

1. 6 A 2 PATRIA 

3. 7 10P7 2
4

4 1 ( 16

2. 5 3 2

4. 1 1 2 2

2 8 16
16

16

2.10 

2



2.11 

6 1

a)

b)

b

1 6 2 6

1
1 2

26

1 1
26 – 1 = 63

3 3 3

3 4! 3! 

3 3 ( 6 ) 6!

6 3 6! – 3! 4!
= 4!(30 – 3!) = (4 3 2 1)(30 – 6) = 576 576

A

U

A U n(U) n(A) = n(U) – n(Ac)

1. 0 0 1 7

2. 1 4 4 2

3. 4 2 6

4. 8 8
2



1. 0 0 1 2 3 4 5 6 7
0 1 1 2

0 1 7 0 27 – 1 = 128 – 1 =
127

2. 4 44

4! 2 1 4 4
44 – 4! = 256 – 24 = 232

3. 4 2 6!
6

5!
2! 6! – 5! 2! = 720 – 240 = 480

4a) 8 8 64 2 63
64P2

64
2 14

2 64P2 – 64 14 = 3 136
64 2 (64 – 15) 64(64 – 15) = 3 136

2.11 

7 2.7 2

4b) a) 2
2

2
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2.12 

7. 10 3

8. 3 2 4

9. 7 3 ( ) 8 6 9 4
8

10. 7

a) 2
b) 2

1. 10 15
14 5 7 4

2 3

2. 1 cm 1 cm 3
A B

3. 3
3

4. x! = 72(x – 2)! x

5. 4 5 4
4

6. 0 6 6 4
5 0

5 0 
5



n(A B C) = n(A) + n(B) + n(C) – n(A B) – n(B C) – n(C A) + n(A B C)

n(A) = 10, n(B) = 15, n(C) = 14, n(A B) = 5, n(B C) = 7, n(C A) = 4 
n(A B C) = 2, 
n(A B C) = 10 + 15 +14 – 5 – 7 – 4 + 2 = 25.

25
2. A 3

C D E 2 1 3
B 1

3 A B 3 2 1 = 6
3. 1 1

2 2 1

3 1 2

10b) 7 (7 – 1)! , 6! 
– 2 5! = 4 5! = 480

10a) 2! 6! 6

4 3 3!
3

4. x! = 72(x – 2)! x(x – 1)(x – 2)! = 72(x – 2)! x2 – x – 72 = 0 (x – 9)(x + 8) = 0 x = 9

5. 4P2 5P2
4P2 5P2 = 240

6. 2 0 5 0 3 6P3 5
3 5 5P2 6P3 + 5 5P2 = 220

7. 3 3 310 = 59049
8. 3! 2! 2! 4!

4! (3! 2! 2!) = 24 24 = 576
9. 8 8!

1. A = {p | p } B = {p | p } C = {p | p }
A B C

2.12



3.1 

{a, b, c, d, e} 3 x

3
3 5 3

x(3!) = 5P3

{a, b, c, d, e} 3

n r 0 ≤ r ≤ n

3 4 7

1 7
7C3 

x

nCr n r

7 35

{a, b, c, d, e} 3

n r
n – r

3

3

1. 2
3

2. 5 3 2

3. {1, 2, 3, 4, 5} 2
3 4 5 0



1. 6 2
3

2. 2 3 5 2

3. 5 1 5 1
1 5C1 = 5

2 5 2 2
5C2 = 10

3 4 5 5C3 = 10 5C4 = 5 5C5 = 1
5 0

5C0 = 1

3.1 

3 2.8

nC0 + nC1 + nC2 + + nC(n – 2) + nC(n – 1) + nCn = 2n
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3.2 

a) 
c) 2 1

c) 
d) 1

5 3
a) 2
b) 4 2 2

a) 2

1 2 5C2

2 2 3C2

2 5C2 + 3C2 = 10 + 3 = 13

b) 5C2 3C2 

4 2 5C2 3C2 = 10 3 = 30

7 5 3
2

3 7C3 2
5C2 

5! 
7C3 5C2 5! = 35 10 120 = 42,000

1. 3 4 2 3

2. 6 4 3



1. 3 2 3C2 4 3
4C3 5 5!

2 3
3C2 4C3 5! = 3 4 120 = 1,440

2a) 10 10 3
10C3 = 120

2b) 2 6 3 6C3
4 3 4C3 2

6C3 + 4C3 = 20
+ 4 = 24

2c) 6C2 4C1
6C2 4C1 = 15 4 = 60

2d) 1 3
1 2 3 a

c
10C3 – 6C3 = 120 – 20 = 100

3.2 

3
4C1 6C2 + 4C2 6C1 + 4C3 = 60 + 36 + 4 = 100



3.3 

A B

6 + 4 = 10
4 6

6 10C6 

A B 10C6 = 210

n r A B

a (n + r)Cr

A B C

A C 4 3
7C4 C B

6C4

A B C 7C4 6C4 = 35 15 
= 525 

a) A B
b) M A B
c) N A B
d) M N A B
e) M N A B
f) M N A B
g) P A B



g) P X Y
A X (4 + 2)C4 Y B

(3 + 2)C3 A B
P 6C4 5C3 = 15 10 = 150

a) 7 5 12 12
A B 12C7 = 792

b) A M (3 + 2)C3 M B (4 + 3)C4
M A B 5C3 7C4 = 10 35 = 350

c) A N (5 + 3)C5 N B (2 + 2)C2
N A B 8C5 4C2 = 56 6 = 336

d) A M (3 + 2)C3 M N (2 + 1)C2
N B (2 + 2)C2 M

N A B 5C3 3C2 4C2 = 10 3 6 = 180

e) b M A B c N
M N b M B

c A N A B M N

(5C3 7C4) + (8C5 4C2) – (5C3 3C2 4C2) = 350 + 336 – 180 = 506

3.3 A B

n(A B) = n(A) + n(B) – n(A B) 

f) a A B M N A B
M N A B 12C7

– 506 = 792 – 506 = 286
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3.4 *

n ≥ r (n + 1)C(r + 1) = nCr + nC(r + 1) 

D (n – r) + r = n
nCr

E (n – r – 1) + (r + 1) = n
nC(r + 1) 

(n + 1)C(r + 1) = nCr + nC(r + 1) 

2

p0
n n
(nC0)(nC0)

p1 n n
(nC1)(nC1) n

n pn (nCn)(nCn)

(nC0)2 + (nC1)2 + + [nC(n – 1)]2 + (nCn)2 = (2n)Cn

nCr = 2C0[(n – 2)Cr] + 2C1[(n – 2)C(r – 1)] + 2C2[(n – 2)C(r – 2)]

n n A B
2nCn

(n – r) (r + 1) A B D E 2

A B (n – r) + (r + 1) = n + 1 (n + 1)C(r + 1) 



r (n – r) A B
(r + n – r)Cr = nCr

A B p0 p1 p2 3
3 2 1

p0 A B 2C0 (n – 2)Cr 2
p1 A B 2C1 (n – 2)C(r – 1) 3

p2 A B 2C2 (n – 2)C(r – 2)
A B

nCr = 2C0(n – 2)Cr + 2C1[(n – 2)C(r – 1)] + 2C2[(n – 2)C(r – 2)]

3.4 

2
nCr = 2C0(n – 2)Cr + 2C1[(n – 2)C(r – 1)] + 2C2[(n – 2)C(r – 2)]



3.5 2 *

1 2 n – 1 n

nC0 + nC1 + nC2 + + nC(n – 2) + nC(n – 1) + 
nCn = 2n

n 2

1

2 n
2n

2

0 nC0
1 nC1
2 nC2

n

n

2

a) nCr = nC(n – r)
b) n ≥ r + 1 (n + 1)C(r + 1) = nCr + nC(r + 1)
c) n ≥ r + 2 r ≥ 2 nCr = 2C0(n – 2)Cr + 2C1[(n – 2)C(r – 1)] + 2C2[(n – 2)C(r – 2)]
d) (m ≥ r) (n ≥ r) (n + m)Cr = nC0(mCr) + nC1[mC(r – 1)] + + nC(r – 1)(mC1) + nCr(mC0)

b) A n + 1 r + 1 A 
2

c) A 2 n 2
2 n – 2 A r

d)



1

a) n r nCr
nC(n – r)

nCr = nC(n – r)

b) n + 1 r + 1 (n +
1) C(r + 1)

2 n
r nCr

n r+1
nC(r + 1) nCr + nC(r +

1) n ≥ r + 1 (n + 1) C(r + 1) = nCr +
nC(r + 1)

c) 2 n
r nCr 2

3 2
(n – 2) 2C0 (n – 2) Cr

2
(n – 2) 2C1 [(n – 2)C(r – 1)]

(n – 2)
2C2 [(n – 2)C(r – 2)] 2C0[(n – 2)Cr] +

2C1[(n – 2)C(r – 1)] + 2C2[(n – 2) C(r – 2)] nCr = 2C0[(n –
2)Cr] + 2C1[(n – 2)C(r – 1)] + 2C2[(n – 2)C(r – 2)]

d) 2 n m
r n 0 m
r n 1 m r-1

n r m 0

(n + m)Cr = nC0(mCr) + nC1[mC(r – 1)] + + nC(r – 1)(mC1) + nCr(mC0)

3.5 2
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3.6 

c) 1 nC0 (= 1)
nCn (= 1) 2

1
1 2 1 + 1 = 2 10 6 4

6 + 4 = 10 6
1 1 + 5 5 + 10 10 + 10 10 + 5 5 + 1 1

a) n 0 5 r 0 5

nCr
b) n = 0 n = 5
c) 6

(n + 1)C(r + 1) = nCr + nC(r + 1)

2. 2 (n + 

1)C(r + 1) = nCr + nC(r + 1) 2

a) 1

0C0 = 1 2 1C0 1C1 2

3 2C0 2C1

2C2 3

b)

1. 7 8



3.5

2. nCr n
(n + 1)C(r + 1) = nCr + nC(r + 1) r n + 1
r r + 1 (n + 1)C(r + 1)

1. 6 7 8

3.6 



3.7 *

3.                  x

4.                              

(x + y)5 x2y3

(x + y)5 (x + y)5 = (x + y)(x + y)(x + y)(x + y)(x + y) 

(x + y)(x + y)(x + y)(x + y)(x + y) x y
x2y3  5 y 3 5C3 = 10 

(x + y)5 x2y3

5C3 = 10

(x + y)5 xn – ryr 0 ≤ r ≤ n nCr

(x + y)n

(x + y)n = (nC0)xn + (nC1)xn – 1y + (nC2)xn – 2y2  + + [nC(n – 2)]x2yn – 2  + [nC(n – 1)]xyn – 1  + (nCn)yn

nC0 + nC1 + nC2 + + nC(n – 2) + nC(n – 1) + nCn = 2n

x = 1 y = 1 

(1 + 1)n = (nC0)1n + (nC1)1n – 11 + (nC2)1n – 212  + + [nC(n – 2)]121n – 2  + [nC(n – 1)]111n – 1  + (nCn)1n

2n = nC0 + nC1 + nC2 + + nC(n – 2) + nC(n – 1) + nCn

1. (1 – x)10 x7 

2. (x + 3y3)4 x2y6 



3

4. x = 1 y = 3 

r = 6 9C6 19 – 6 16 = 84 

1. n = 10 r
x7 = 110 – r xr = xr r = 7 10C7 110 –7 (–1)7 = –120 

2. n = 4 r

x2y6 = x4 – r(y3)r = x4 – ry3r r = 2 4C2 14 – 2 (3)2 = 6 9 = 54 

3. n = 9 r

0 x

3.7 



7

3.8 *

5 3
5

5 O 2 | 5
2 7

2
7C2 7C5

3 5 7C2 = 21

b) 1
c) 3
d) 2 2

2. x1 + x2 + x3 + x4 = 8 
a)
b)

|

n r
n – 1 

(n + r – 1)Cr

1. 6

a)

1 b 

2



1a) 6 4 (4 – 1) 6
(6 + 3)C6 = 9C6 = 84

1b) 6 4 1 4 2
3 (2 + 3)C2 = 5C2 =10

1b) 6 3 3 4
3 3 (3 + 3)C2 = 6C2

=15

1d) 2
2

2 4 (4 + 2)C4 =
6C4 3 5

2 3 (1 + 2)C1 = 3C1
2 2

3 2 2
6C4 – 3C1 = 15 – 3 = 12

2a) 1 (x1, x2, x3, x4) 1
8 8 1 (4 – 1) 4

0
(8 + 3) C8 = 11C8 = 165

2b) 1 4
4 3 (4 + 3)C4 = 7C4 = 35

3.8 



3.9 

6.

b) a (–1)r (2 020Cr) 

7. 7 7
1

1. 3 5

2. 3

3. 8 2 0 1 1 3

4. 6 3 3

5. A B

a) 

x = 1 y = –1



5. A C C D D B
A C (2 + 3)C2 C

D (3 + 3)C3 D B
(4 + 2)C4 A B

5C2 6C3 6C4 = 10 20 15 = 3,000

7. 7 7 (7 – 1) 
(7 + 6)C7 = 13C7 = 1,716 

6a) x = 1 y = –1 

6b) 6a) n = 2020 

1. 3 5 3
5C3 = 10

2. 3 6 3
6C3 = 20

3. 1 0 1 2 3 4 1 8
1 0 8C0 1 1 8C1 1 2

8C2 1 3 8C3
2 8C0 + 8C1 + 8C2 + 8C3 = 1 + 8 + 28 + 56 = 93

4. 6! 6
7

7 3
7P3 6! 7P3 =
720 210 = 151 ,200

3.9 

1 2 3 4 5 6 7



7

3.10

1.

2.

3

3. 8 2 4

a)

b)

4. 9 3

5. 2.10

6.

4. 3. 5.



6. 

1. 2 2 4
2 3 2 4C2 3C2

4C2 3C2 = 6 3 = 18

2. 4
5C2 5C2 5 2 5 2

5C2 5C2 4 = 400

3a) 8C2 2
6C2 3 4C2 4 2C2

8C2 6C2 4C2 2C2 = 28 15 6 1 = 2,520

3b)
4!

8C2 6C2 4C2 2C2 4! = 28 15 6 1 24 = 105

4a) 9 9C2 2 7 7C3 3
4

9C2 7C3 4C4 = 36 35 1 = 1,260

4b) 4a) 9C3 6C3 3C3 = 84 20 1 = 1,680 3
3 3! 1, 680 3! =

280

4c) 9C2 7C2 5C5 2!= 36
21 1 2 = 378

5. n r1 nCr1

r2 (n – r1)Cr2

3.10 



3.11 

1. 5 2

a) b) c) 

5.

a) P A B

b) Q A B

2. 1 2 3 4 5 2

3. 2
42 2

A B B A

4. 10
10 14

c) A B

6. 15C0 + 16C1 + 17C2 + 18C3 = 19C3 

15C0 (= 1) 16C0 (= 1) pCq + pC(q + 

1) = (p + 1)C(q + 1) 



x = 7 y = 3 7 3 14
10C3 = 120

2. 3 3
2 3 2

1 3P2 3!
= 36

3. n n nP2 n
n – 1 0 42

(n – 7)(n + 6) = 0 n = 7
7

5a) A P (4 + 4)C4 P B (2 + 1)C2 
8C4 3C2 = 70 3 = 210 

5b) 5a 8C3 3C3 = 56 1 = 56 

5c) A B P Q 2
5a 5b 210 + 56 = 266

4. 4 x y

1a) 3 2
3 2

2
2 3 2 2 2 2

= 48

1b) 1a 3 ,
2 2 4 3 2

3 2 2 = 12

1c) 2 2 2
3 2 2 1 1

= 2 2

3.11 



8.

8

•
•

2

7

•
•
•



1 1. 

1 2. 

1 3. 

1 4. 

1 5. 

1 6. 

1 7. 

1 1. 

1 2. 

1 3. 

1 4. 

1 5. 

1 6. 1

1 7. 2

1 8. 

2 9. 

1 8

2 4

17 + 8 + 4



1

2



10

a)
b) 10 5 
c)

1.1 

- 10

a) 10 10 10 6 4

b)
c) 10
d) 10

-

- 3 11 1 
1 1 10 

- 2 1

A



a) R N 1
2 S = {R, N}

b) 210 = 1 024
RRRRRNNNNN 5 5 RNRNRNRNRN ( 5 5

) NNNNNRRRRR NRRNRRNRRN NNNNNNNNNN 5
10

c)
0.5

1.1 



8

1.2 

a) 2

b) 2 1

2 

A n(A) S n(S)

3. S

a) A
b) B

4.

S = {1, 2, 3, 4, 5, 6} 

A = " " A = {2 4 6} 

a)
b)

1. 1 2 3 3

2. 2 7 



3b) n(S) = 7 y n(B) = 3

4. S 1 
A

n(S) = 52 52 n(A) = 26 26 

3a) n(S) = 7 y n(A) = 2

A
A

S

1. S 1 2 A 3 1 2 1 

n(S) = 6 6 = 36 2 6 
n(A) = 1 1 = 1 3 1 

2. S 2 
A = {(1, 6), (2, 5), (3, 4), (4, 3), (5, 2), (6, 1)} 1 2

1
n(S) = 6 6 = 36 n(A) = 6 

1.2 



1.3 

b) A B 1 3 A B
A B = {1, 3} 2 6

1 1 
A 1 2 3 B 1 3 5 

a) A B
b) A B

3. 3 3 2 2 

2. (S) A B C

e) 

(S) A B 2 A B A B A
B

2 A B = A B

A B A B A B
n(A B) = n(A) + n(B) – n(A B) 

A B P(A B) = P(A) + P(B)

a) A B 1 2 3 5 A B = {1, 2, 3,  
5} 4 1 6 

52 7 

A B 7 

n(A) = 4 4 n(B) = 4 ( 4 )
7 A B A B = 

1. 2 5 7 



1. A 5 B 7

2a) 2b) .

2c) 2d) .

2e) A C B C A B

3. S 1 6 A 2 2 

n(A) = 4! 2! 2! y n(S) = 6! 

A = {(1, 4), (2, 3), (3, 2), (4, 1)} .

, 5 7 A B

1.3 2 
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1.4 *

500 500

500 1

A B

D 3

C

P(D) = P(D A) + P(D B) + P(D C)

500 1 

P(D) = P[(D A1) (D A2) ... (D An)] = P(D A1) + P(D A2) + ... + P(D An)

A1, A2, A3, ... ,An, D
Ai D

4 

D
A2 A3

P(D) = P(D A1) + P(D A2) + P(D A3) + P(D A4)

A1

A4

2. 12
12

1.



1.4 

1. D A1

A2 A3

2. D

A2 12

P(D) = P(D A1) + P(D A2)

A1 12 

1



1.5 

1 
a) 3 
b) 1 2 3 4 5 6 

3) A B = P(A B) = P(A) + P(B) 

3 A B C S
A B = B C = C A = P(A B C) = P(A) + P(B) + P(C) 

(A B) C = (A C) (B C) = = 3 

b) 1 1 
c) 3 4 

2. A B C D S A B = A C = B C = B D = C D = D A = P(A B C D) 
= P(A) + P(B) + P(C) + P(D) 

a) A = {3} 

2 3 P(S) = P(S ) = P(S) + P( ) 
P( ) = 0 

A1, A2, A3, ... , An

P(A1 A2 ... An) = P(A1) + P(A2) + ... + P(An)

P(A B C) = P[(A B) C] = P(A) + P(B) + P(C)

P[(A B) C] = P(A B) + P(C)

A B = 3 

P(A B) = P(A) + P(B)

(2) (1)

3 A B C
(A B) C = (A C) (B C) 

b) B = {1, 2, 3, 4, 5, 6} 

S = {1, 2, 3, 4, 5, 6} 

A B

S 2 A B

1) 0 ≤ P(A) ≤ 1 A S 0 ≤ n(A) ≤ n(S) 

2) P(S) = 1 A = S 

1. 4 4 5
a) 2 3 



1b) A 1 1 S
P(A) = P(S) = 1 ( 2 )

1c) A 3 B 4 

n(S) = 8C5 n(A) = 4C2 4C3 .

A B = 

2. (A B) (C D) = [(A B) C] [(A B) D] = (A C) (B C) (A D) (B D) = = 
3 

A B = y C D = 3 

(2) (1)

P(A B C D) = P[(A B) (C D)] = P(A) + P(B) + P(C) + P(D)

1.5 

1a) A 2 3

1 3
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1.6 *

3 1 1 

A S Ac A P(Ac) A

P(A) = 1 – P(Ac) 

3 3 3 

A 3 

Ac 3 

n(Ac) = 4!3! y n(S) = 6!

1.

2. 10 1 

3. 6 1

4. (S) A

A 3 1 1 

Ac = 3 1

S S = A Ac y A Ac = 

P(S) = P(A Ac) = P(A) + P(Ac) P(S) = 1 ( ) P(A) + P(Ac) = 1

P(A) = 1 – P(Ac) 

n(S) = 63 ( 6 ) n(Ac) = 53 ( 2 3 4 5 6 
5 ) 



2. A 10 1 

Ac 10 10

3. A 6 1 1
Ac 6 1 1

1. A B

10
0.67

a) 

4a) 

1.6 



1.7 

7. 1 20 17 6 1
1 6

8. 12
1

3. (S) A B C

1. 2 7
5

4. 5 5 

5. 6 
1 

a) 3 3 
b) 1 1 
c) 8 

6.

3
1

a) S A B C

b) P(A), P(B) y P(C)

c) P(A B), P(B C) y P(A C)

d) P(A B), P(B C) y P(A C)

e) P(Ac), P(Bc) y P(Cc)

f) 1 – P(Ac), 1 – P(Bc) y 1 – P(Cc)

2. A
B

a) M N
b) P N



3a) S = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15}; A = {3, 5, 6, 12, 13, 15}; B = {3, 4, 6, 11, 13};
C = {7, 8, 9, 10, 14}

5b) B 1 C 1
n(B) = 6C1 n(C) = 6C5 B C = 

5c) D 8 D = P(D) = 0

6. D A1

A2 A3

7. A 6 Ac 6

8. A 1 n(A) = (11 + 2)C2

5a) A 3 3 n(A) = 6C3 ( 3
n(S) = 26 .

4. A

1. S = {(1, 1), (1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 1), (2, 2), (2, 3), (2, 4), (2, 5), (2, 6), (3, 1), (3, 2), (3, 3), (3, 4),
(3, 5), (3, 6), (4, 1), (4, 2), (4, 3), (4, 4), (4, 5), (4, 6), (5, 1), (5, 2), (5, 3), (5, 4), (5, 5), (5, 6), (6, 1), (6, 2), (6,
3), (6, 4), (6, 5), (6, 6)}.
A = {(1, 6), (2, 5), (3, 4), (4, 3), (5, 2), (6, 1)} y B = {(1, 4), (2, 3), (3, 2), (4, 1)}

2a) M A M B N A N B
M N M N =

1.7 

2b) A A P N B



8

2.1 

A B

( )
77

4 A 4
B

(5 ) (1 3 5 ) . 

n(S)

22

P( B A ) = .

A B B A
P(A/B) B A

B n(B)
A B n(A B)

1.
a)
b)
c)

2. 3

3. 3 1
1



1a) A B
.

1b) A B
.

1c) A B

.

. 

2. A 3 B n(A B) = 1 (5 3
) n(B) = 3 (4 5 6 )

.

3. A 1 B

2.1 



2.2 

3. 

2.1
P(A B) = P(B)P(A/B).

a) P(B) P(A)
b) P(B/A) P(A/B)
c) P(A B) 2

3 5 1
1 2 ( 1 ) 2

2

A B

P(A B)

7 2 .

1. 2 4 1
1 2

2. 4 (4 1 ) 5 1 5
2 1

1

a) 1
b) 2 3
c) 3 4
d)
e) 2 1



1. A B
.

2a) A 1 B 1
.

3 .

.

.

.

3b) A 4 A B 2
.

2c) A 3 B 4

2e) A 2 B 1

2d) A B

2b) A 2 B 3

.

2.2 

.
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2.3 

b) 13 52
52 .

2

a)
b)

3. 25 4 5

4. 3 1
3 1

1
(

)

.

. . 

13 51
.

A B

a) 13
12 52

51 .

1.
(

) (
)

2.



1. A

7

.

B .

2

1
2

1 2

A B C

.

3. A B
.

2 1 3
1 2 3
3 3 6

2. A B

4.

2.3 

1
2



2.4 

0.1 0.12 0.11

a)
b)

.

.

(
)

a) A B C
D P(D) = P(A D) + P(B D) + P(C D).

P(D/A) = 0.1 ( )
P(D/B) = 0.12 ( )
P(D/A) = 0.1 ( )

.

.

.

b) P(A/D) ( )

a) .

1. 2
1 0.05
2 0.07

a)
b) 1

2. 3 1 20% 2 40% 3
1 2 3

3



.

.

.

.

.

1b) .

2. A 1 B 2
C 3 D

P(D) = P(A D) + P(B D) + P(C D).

.

,                                                                .

.

1a) A 1 B 2
C

P(C) = P(A C) + P(B C).
P(C/A) = 0.05 ( 1 )
P(C/B) = 0.07 ( 2 )

2.4 
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2.5 *

T1

T2

A1

A2 1 2

A1 T1 A2 T2 T1 T2 T1 T2

( ) T1 T2

T1 A1 T2 A2

P(A1) P(A2).

2. 3 1 3

3. 2 ( )
J

4. 5 4

a) T1 A1 T2 A2

b) T2 A2 T1 A1

c) T1 A1 T2 A2

T1 T2 S1 S2

a) T1 T2 A2 .

b) T2 T1 A1 .

c) T1 T2 S T T1 A1 T2 A2 C
n(S) = n(S1) n(S2) y n(C) = n(A1) n(A2)

c) P(C) = P(A1) P(A2)

2 1 2 A
1 B 2

A B (
)

1. 2



1.

A B .

.

4. A B
.

2. A
B .

A B J
.

.

.

3.

4 5 (5C1)
1 2 3 4 5

.

2.5 



2.6 1

5 5

5 2 A
5C2

5 6 3 2

A 6 3 B 6 3

A p n A r (0 ≤ r ≤ n)

(nCr)pr(1 – p)n – r.

.

A A B B B .

A B A B B .
5C2

6 3
2 1

A B C

1 3 3 2
1 P(A) P(A) P(A) P(B) P(B) P(C)

( )
(6C3) ( ) (3C2)

.

1. 3 4 4 (
)

a) 2 2
b) 1
c) 1

2. ( 52 ) ( ) 7
3 2 2



2. A B C

(
)

1a) A 4 2 2

1b) 2
3

1c) 1

2.6 
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2.7 2

5 2 4

4 5 3 5 1

A A r n A
(n – 1) (r – 1)

a) 5
b) 6
c) 7

4. 5

5. 10 7 3
4 5

7 10

3. 4

1. ( )
3 6 3

2. 6

a)
b)
c) 3
d) 3



1. A
2 5

4. A p(A) = (
)

5. A p(A) =       

6 .

3a) .

3c) 3b) .

2a) A 6
6

3b) 3 ( ) 4 5
6

2c) 3
3 3

2d) .

.

2b) 6

2.7 



2.8 

1.

2. 0.3 0.4
0.7

a)
b)
c)

3. 3 15 15 10 5
2 3

4. 10

a) 5
b) (5 ) 3
c) 10 6

5. 5 4 6 1

6. 30% 30%
20% 5%
40% 50% 70%

a)
b)
c)

7. 95% 4

a) 10
b) 4



4a) A 5
.

7a) 4 10

7b)

5. A 4 B 6 C 1 D
2 3 5

6b) .

6a) A B C
D

.

6c) .

3. A 3 .

4b) .

4c) .

1. A B
.

2a) A B P(A) = 0.4, 
P(B/A) = 0.7 P(A B) = P(A)P(B/A) = 0.4 0.7 = 0.28.

2.8 
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2.9 

1.

2. 3 10

3. 3 ( ) 4 ( ) 2 ( )

4. 2 3 2 1
2 3 3

a)
b)

5. 3 4

a)
b)

6. 6 2 (0 1 ) 3 0

7. (8 x 8) 2 2

8. 3 3

9. 6
( )



6. 3 0
0 0 1 2

.

7. A .

3. A

4b) D
P(D) = P(D B) + P(D C) = P(B)P(D/B) + P(C)P(D/C) = 

4a) A B C
,

. 

8. A

5b) C D

n(A) 3! 3! 2 3! 3! 2
2 ( ) 2

2. A 10 A = {(1, 3, 6), (1, 4, 5), (1, 5, 4), (1, 6, 3), (2, 2, 6), (2, 3, 5), (2, 4,
4), (2, 5, 3), (2, 6, 2), (3, 1, 6), (3, 2, 5), (3, 3, 4), (3, 4, 3), (3, 5, 2), (3, 6, 1), (4, 1, 5), (4, 2, 4), (4, 3, 3), (4, 4,
2), (4, 5, 1), (5, 1, 4), (5, 2, 3), (5, 3, 2), (5, 4, 1), (6, 1, 3), (6, 2, 2), (6, 3, 1)} .

5a) A B

9. A A

2.9 

1. A B C
n(A) = 13 n(B) = 13 n(C) = 4 n(A B) = 0 (A B = ) n(A C) =

1 ( ) n(B C) = 1 ( ) n(A B C) = 0 (A B C = )



2.10 

1. 3 1 2
(

)

2. 7 4 3
8

3. 5 3 6 7
8

?

4. 0.2 0.5
0.75

a)
b)

5. 5 4
3 3

1

6. 0.9 0.15
20%

a)
b)

7. 3
3 6 4

0.3
?



1. A B C
D

3. A 6 5 3 B 7 5 3 C 8 5 3

P(A) ≈ 0.027 P(B) ≈ 0.033 P(C) ≈ 0.039 3

15 17

4a) A B P(A) = 0.2 P(B) = 0.5 P(B/A) =
0.75 P(A B) = P(A) P(B/A) = 0.2 0.75 = 0.15.

A B B B A B B B A

5. A B
3

6a) A B P(B) = 0.2 P(Bc) = 0.8
P(A/B) = 0.9 P(A/Bc) = 0.15 P(A) = P(A B) + P(A Bc)

2. A 4 B 3

8

2.10 

7. A 3 B 6 C 4
P(A) = (0.7)2(0.3) = 0.147 P(B) =

(0.7)5(0.3) = 0.05 P(C) = (0.7)3(0.3) = 0.103.

2



F = ¿?

4





2
2


