
www.ud
gam

welfa
ref

ou
nd

ati
on

.co
m

Chapter: Probability Distributions (Random Variables)

www.udgamwelfarefoundation.com
For Best Mathematics E-Books, Visit:

www.mathstudy.in

Purchase high-quality Mathematics e-books at www.mathstudy.in



www.ud
gam

welfa
ref

ou
nd

ati
on

.co
m

Purchase high-quality Mathematics e-books at www.mathstudy.in



www.ud
gam

welfa
ref

ou
nd

ati
on

.co
m

Solutions

1. Solution: Sum of P (x) = k(12 + 22 + 32) + k(4 + 5) = k(14) + k(9) = 23k = 1 ⇒ k = 1/23.

2. Solution: P (X ≥ 3) = 1 − [P (X = 1) + P (X = 2)] = 1 − [1/2 + (1/2)2] = 1 − 3/4 = 1/4.

3. Solution: Total balls = 10. Drawn = 3. 10C3 = 120. P (0) = 6C3
120 = 20

120 = 1
6 ; P (1) =

4C1·6C2
120 = 60

120 = 1
2 ; P (2) = 4C2·6C1

120 = 36
120 = 3

10 ; P (3) = 4C3
120 = 4

120 = 1
30 .

4. Solution:
∑

P (x) = k[3C0
5C2 + 3C1

5C1 + 3C2
5C0] = k[10+15+3] = 28k = 1 ⇒ k = 1/28.

5. Solution: P = 1/23 + 1/26 + 1/29 + · · · = 1/8
1−1/8 = 1/8

7/8 = 1/7.

6. Solution: a[2/3 + (2/3)2 + . . . ] = a
[

2/3
1−2/3

]
= a(2) = 1 ⇒ a = 1/2.

7. Solution: Face cards = 12. Non-face = 40. Total ways = 52C2. P (X = 1) = 12C1·40C1
52C2

=
12×40
1326 = 480

1326 = 80
221 .

8. Solution: k[1/0! + 1/1! + 1/2! + 1/3!] = k[1 + 1 + 0.5 + 0.166] = k[8/3] = 1 ⇒ k = 3/8.

9. Solution: P (Spade) = 1/4, P (Other) = 3/4. E(X) = 5(1/4) + (−2)(3/4) = 5/4 − 6/4 =
−1/4.

10. Solution: k/2 + k/4 + k/6 + k/8 + k/10 = 1 ⇒ k
2 [1 + 1/2 + 1/3 + 1/4 + 1/5] = 1.

k(137/120) = 1 ⇒ k = 120/137. Even x are 2, 4. P = k/4 + k/8 = 3k/8.

11. Solution: Sum 9 on 2 dice: (3,6), (4,5), (5,4), (6,3). p = 4/36 = 1/9, q = 8/9. P (x) =
3Cx(1/9)x(8/9)3−x.

12. Solution: k =
∑n

x=0(x + 1) = 1 + 2 + · · · + (n + 1) = (n+1)(n+2)
2 .

13. Solution: P (0) = 5C2
8C2

= 10
28 ; P (1) = 5C1·3C1

28 = 15
28 ; P (2) = 3C2

28 = 3
28 .

14. Solution: 2P (5) = P (4) + P (6) ⇒ 2
(n

5
)

=
(n

4
)

+
(n

6
)
. Solving gives n = 7 or 14. (Standard

result for nCr in AP).

15. Solution: k[2−1 + 20 + 2−1] = k[1/2 + 1 + 1/2] = 2k = 1 ⇒ k = 1/2.

16. Solution: E(X) = 1(1/6)+2(1/3)+3(1/2) = 1/6+2/3+3/2 = (1+4+9)/6 = 14/6 = 7/3.

17. Solution: For X = 3, one defective must be in first two draws, and the 2nd defective must
be at the 3rd draw. P = P (D, ND, D)+P (ND, D, D) = (2/6 ·4/5 ·1/4)+(4/6 ·2/5 ·1/4) =
8/120 + 8/120 = 16/120 = 2/15.

18. Solution:
∑ nCx

2n = 1
2n

∑ nCx = 2n

2n = 1.

19. Solution: 1 − P (0) = 1 − (3/4)4 = 1 − 81/256 = 175/256.

20. Solution: P (2) = P (1)/2, P (3) = P (1)/4, . . . , P (k) = P (1)/2k−1. Sum = P (1)[1 + 1/2 +
1/4 + . . . ] = 1 ⇒ P (1) · 2 = 1 ⇒ P (1) = 1/2.

Purchase high-quality Mathematics e-books at www.mathstudy.in


