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Q.No.1:- A safety engineer claims that only 40% of all workers wear safety helmets when they eat lunch at 

the workplace. Assuming that his claim is right, find the probability that 4 of 6 workers randomly chosen will 

be wearing their helmets while having lunch at the workplace. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Q.No.2:- On average, there are 3.2 defects per 100 square meters of some fabric. Assume that the number of 

defects follows a Poisson distribution. 

a) What is the probability that the next defect will be seen in less than 30 square meters? 

 

 

 

 

 

 

 

 

 

 

 

 

 

b) What is the expected area to see the next defect? 

 

 

 

 

 

 



Q.No.3:- An aircraft emergency locator transmitter (ELT) is a device designed to transmit a signal in the case 

of a crash. The Altigauge Manufacturing Company makes 80% of the ELTs, the Bryant Company makes 15% 

of them, and the Chartair Company makes the other 5%. The ELTs made by Altigauge have a 4% rate of 

defects, the Bryant ELTs have a 6% rate of defects, and the Chartair ELTs have a 9% rate of defects. If an 

ELT is randomly selected from the general population of all ELTs, find the probability that it is defective.  

 

 

 

 

 

 

 

 

 

 

 

 

STAT-319 Formula Sheet for First Major Exam Term 143 

𝑃(𝐴 ∪ 𝐵) = 𝑃(𝐴) + 𝑃(𝐵) − 𝑃(𝐴 ∩ 𝐵) = 𝑃(𝐴 ∩ 𝐵′) + 𝑃(𝐴 ∩ 𝐵) + 𝑃(𝐴′ ∩ 𝐵) 

𝑃(𝐴 ∪ 𝐵) = 1 − 𝑃(𝐴 ∪ 𝐵)′ = 1 − 𝑃(𝐴′ ∩ 𝐵′)   and   𝑃(𝐴 ∩ 𝐵)′ = 𝑃(𝐴′ ∪ 𝐵′) 

𝑃(𝐴 | 𝐵) =
𝑃(𝐴∩𝐵)

𝑃(𝐵)
, 𝑃(𝐵) ≠ 0      and      𝑃(𝐴 ∩ 𝐵) = 𝑃(𝐴). 𝑃(𝐵 | 𝐴) = 𝑃(𝐴 | 𝐵). 𝑃(𝐵) 

𝑃(𝐵𝑖  | 𝐴) =
𝑃(𝐴 | 𝐵𝑖).𝑃(𝐵𝑖)

∑ 𝑃(𝐴 | 𝐵𝑖).𝑃(𝐵𝑖)𝑘
𝑖=1

, 𝑃(𝐴) ≠ 0 

 

𝜇 = 𝐸(𝑋) = ∑ 𝑥𝑓(𝑥);     𝐸(𝑋2) = ∑ 𝑥2𝑓(𝑥)    and    𝜎2 = 𝐸(𝑋 − 𝜇)2 = 𝐸(𝑋2) − 𝜇2 

𝑓(𝑥) =
1

𝑛
;   𝑥 = 𝑥1, 𝑥2, … , 𝑥𝑛;   𝜇 =

𝑥𝑛+𝑥1

2
;   𝜎2 =

(𝑥𝑛−𝑥1+1)2−1

12
 

𝑓(𝑥) = (
𝑛
𝑥

) 𝑝𝑥(1 − 𝑝)𝑛−𝑥;   𝑥 = 0,1, … , 𝑛;   𝜇 = 𝑛𝑝;   𝜎2 = 𝑛𝑝(1 − 𝑝) 

𝑓(𝑥) = 𝑝(1 − 𝑝)𝑥−1;   𝑥 = 1,2, … …;   𝜇 = 1/𝑝;   𝜎2 = (1 − 𝑝)/𝑝2 

𝑓(𝑥) =
(

𝐾
𝑥

)(
𝑁−𝐾
𝑛−𝑥

)

(
𝑁
𝑛

)
;   𝑥 = max{0, 𝑛 + 𝐾 − 𝑁} to min{𝐾, 𝑛}; 𝜇 = 𝑛𝑝;   𝜎2 = 𝑛𝑝(1 − 𝑝)

𝑁−𝑛

𝑁−1
;   𝑝 =

𝐾

𝑁
 

𝑓(𝑥) =
𝑒−𝜆𝑡(𝜆𝑡)𝑥

𝑥!
;   𝑥 = 0,1, … …; 𝜇 = 𝜆𝑡;   𝜎2 = 𝜆𝑡 

 

𝐹(𝑏) = 𝑃(𝑋 ≤ 𝑏) = ∫ 𝑓(𝑥)
𝑏

−∞
𝑑𝑥    and    𝑃(𝑎 < 𝑋 < 𝑏) = ∫ 𝑓(𝑥)

𝑏

𝑎
𝑑𝑥 = 𝐹(𝑏) − 𝐹(𝑎) 

𝜇 = 𝐸(𝑋) = ∫ 𝑥𝑓(𝑥)
∞

−∞
𝑑𝑥;      𝐸(𝑋2) = ∫ 𝑥2𝑓(𝑥)

∞

−∞
𝑑𝑥    and    𝜎2 = 𝐸(𝑋 − 𝜇)2 = 𝐸(𝑋2) − 𝜇2 

𝑓(𝑥) =
1

𝑥𝑛−𝑥1
;   𝑥1 ≤ 𝑥 ≤ 𝑥𝑛;   𝜇 =

𝑥𝑛+𝑥1

2
;   𝜎2 =

(𝑥𝑛−𝑥1)2

12
 

𝑓(𝑥) = 𝜆𝑒−𝜆𝑥;    𝑥 > 0;    𝜇 =
1

𝜆
;    𝜎2 =

1

𝜆2 


