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Quiz 1 

Signature ______________________                               Name_________________________ 

Student ID _____________________ 

NOTES:  

1. The quiz has 4 questions total. Check the other side for question 3 and 4. 

2. For all the questions, no final number is needed. Arithmetic formula is enough. 

3. Analysis (one or a few sentences) counts up to 50% credit; result counts up to 50% 

credit.  

 

1.1 [20 points] A State’s License Plate contains either 3 letter A-Z followed by 3 digits 0-9, 

or 3 digits 0-9 followed by 3 letter A-Z. How many possible plate numbers are there? 

Based on the rule of product, we have 26×26×26×10×10×10 for 3 letter A-Z followed by 3 

digits 0-9 and 10×10×10×26×26×26 for 3 digits 0-9 followed by 3 letter A-Z. Based on the 

rule of sum, the final result is 26×26×26×10×10×10×2. 

 

 

 

 

 

 

 

 

1.2 [25 point] 5 boys and 5 girls sit in a row. How many ways can this be done if all the girls 

sit together? 

 

1) 6 possible positions for the first girl: 1, 2, 3, 4, 5, 6; 

2) Based on Theorem 4, arrange girls in the five allocated positions: 5!; 

3) Based on Theorem 4, arrange boys in the left five allocated positions: 5!; 

4) The final result can be calculated based Rule of Product: 

6×5!×5!=6×(5×4×3×2)×(5×4×3×2) 
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1.3 [25 point] How many distinct words of length 3 can be made from the letters in the 

word BOOHOO assuming that no letter can be used more often than it appears in the word 

“BOOHOO”? 

The possible letter distributions for (B, H, O) are: (1, 1, 1), (1, 0, 2), (0, 1, 2) and (0, 0, 3) 

We can use multinomial coefficients to compute the ways for each letter distribution and 

add them up based on Rule of Product: � 3
1 1 1 � + �

3
1 0 2 � + �

3
0 1 2 � 

+� 3
0 0 3 � = 3!+3+3+1=13. 

 

 

 

 

1.4 [30 point] A man is dealt 5 spade cards from an ordinary deck of 52 cards. If he is given 

5 more, what is the probability that at most 1 of them is spade? 

At most one of them is spade means spade number is 0 or 1. And these two events are two 

disjoint events. So we can calculate their probability separately and add them up for the 

result. 

Each probability is a Hyergeometric problem, and we can compute it using formula 

P(E(B,D,b,d)). 

Probability for none of them is spade: B=47, D=8, b=5, d=0. P(E(B,D,b,d))=(C(D, d)×C(B-D, b-

d))/C(B,b)=(C(8, 0)×C(39, 5))/C(47, 5)=(39×38×37×36×35)/(47×46×45×44×43) 

Probability for one of them is spade: B=47, D=8, b=5, d=1. P(E(B,D,b,d))=(C(D, d)×C(B-D, b-

d))/C(B,b) = (C(8, 1)×C(39, 4))/C(47, 5)=8×(39×38×37×36)×5/(47×46×45×44×43) 

The final result is (39×38×37×36×35)/(47×46×45×44×43) + 5×8× 

(39×38×37×36)/(47×46×45×44×43)  

 

The above is enough for result and full credit. If keep going, we get 

(75×39×38×37×36)/(47×46×45×44×43) ≈0.80 

 


