Numberbender Worksheet

Uniform Distribution & Continuous Random
Variables

Statistics Worksheet - Grade 10-12

Name: Date:

Learning Objectives
« Identify and describe a continuous uniform distribution and its rectangular shape
* Calculate the height of a uniform distribution using the area formula

* Find probabilities for continuous uniform random variables using length x height

Problems

1. A continuous random variable X is uniformly distributed between 0 and 10. What is the height (probability
density) of the distribution?

X ~ Uniform(0, 10)

2. The waiting time for a bus is uniformly distributed between 0 and 8 minutes. Find the probability that a
randomly selected passenger waits less than 3 minutes.

Uniform Distribution: Wait Time (0 to 85min)

Density (height = 0.125)

Time (minutes)
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3. Subway waiting times are uniformly distributed between 0 and 7 minutes. Find the probability that a
randomly selected passenger waits more than 5.25 minutes.

P(X>5.25), X~ Uniform(0, 7)

4. A continuous random variable X is uniformly distributed between 2 and 12. Find the probability that X is
between 5 and 9.

P(5<X<9), X~Uniform(2, 12)

5. The amount of time a customer spends in a store is uniformly distributed between 5 and 25 minutes.
Complete the table below by finding the missing probabilities.

Length of Region Height (h) Probability
P(X < 10) 5 0.05
P(X > 20) 5 0.05
P(10 < X < 18) 8 0.05
P(X < 25) 20 0.05

6. A random variable X is uniformly distributed between 0 and b. If the probability that X is less than 4
equals 0.32, find the value of b.

P(X<4)=0.32, X~ Uniform(0, b)

7. The temperature inside a greenhouse is uniformly distributed between 18 and 30 degrees Celsius. Find
the probability that the temperature is either below 20 degrees or above 27 degrees.

P(X<20or X>27), X~Uniform(18, 30)

8. A factory machine produces bolts whose lengths are uniformly distributed between 49.5 mm and 50.5
mm. A bolt is considered defective if its length is below 49.7 mm or above 50.3 mm. What is the probability
that a randomly selected bolt is defective?

P(X<49.7 or X>50.3), X~ Uniform(49.5, 50.5)
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9. A random variable X is uniformly distributed between a and b. Given that the mean of the distribution is
11 and the probability P(X > 15) equals 0.20, find the values of a and b.

pu=232=11, P(X>15)=0.20

10. The lifetime of a certain brand of light bulb is uniformly distributed between 800 and 1200 hours. A
customer buys a bulb and wants it to last between 900 and 1100 hours. Given that the bulb has already
lasted 850 hours, what is the conditional probability that it will last between 900 and 1100 hours?

P(900< X <1100 | X>850), X~ Uniform(800, 1200)
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Uniform Distribution & Continuous Random
Variables — Answer Key

Statistics Worksheet - Grade 10-12

Answer Key

1. Answer: h =1/10 =0.10
* Area of rectangle = 1 (total probability rule)
* Area = length x height -~ 1=(10-0) x h
*1=10h - h=1/10=0.10

2. Answer: P =0.375 (37.5%)

Uniform Distribution: Wait Time (0 to 85min)

Density (height = 0.125)

Time (minutes)

* Find height: h=1/(8 - 0) = 1/8 = 0.125
* Length of shaded region=3-0=3
*P(X<3)=3x0.125=0.375

3. Answer: P = 0.25 (25%)
« Height: h=1/(7 - 0) = 1/7 = 0.1429
* Length of shaded region =7 -5.25=1.75
« P(X >5.25) = 1.75 x (1/7) = 1.75/7 = 0.25

4. Answer: P = 0.40 (40%)
* Height: h=1/(12 - 2) =1/10 = 0.10
* Length of shaded region=9-5=4
*P(5<X<9)=4x0.10 = 0.40

5. Answer: 0.25; 0.25; 0.40; 1.00
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Length of Region Height (h) Probability
P(X < 10) 5 0.05 0.25
P(X > 20) 5 0.05 0.25
P(10 < X < 18) 8 0.05 0.40
P(X < 25) 20 0.05 1.00

* Height: h=1/(25 - 5) = 1/20 = 0.05
*P(X<10):length=10-5=5;P=5x 0.05=0.25

* P(X>20): length=25-20=5; P=5x0.05=0.25

*P(10 < X < 18): length=18 -10=8; P =8 x 0.05 = 0.40

* P(X < 25): length =25 -5 = 20; P = 20 x 0.05 = 1.00 (entire range)

6. Answer: b =125
 Height h = 1/b for Uniform(0, b)
* P(X < 4) =length x height =4 x (1/b) = 4/b
» Set equal to 0.32: 4/b = 0.32
*Solve forb: b=4/0.32=12.5

7. Answer: P =0.4167 (41.67%)
* Height: h=1/ (30 - 18) = 1/12 = 0.0833
* P(X<20):length=20-18=2; P =2 x (1/12) = 2/12
e P(X>27):length=30-27=3; P =3 x (1/12) = 3/12
* Since events are mutually exclusive: P = 2/12 + 3/12 = 5/12 = 0.4167

8. Answer: P = 0.40 (40%)
* Total length of distribution = 50.5 - 49.5 = 1.0 mm
*eHeight: h=1/1.0=1.0
* P(X<49.7): length=49.7 -49.5=0.2; P=0.2x 1.0=0.20
* P(X>50.3): length =50.5-50.3=0.2;P=0.2x1.0=0.20
 P(defective) = 0.20 + 0.20 = 0.40

9. Answer: a=6,b =16
* Mean formula: (a+ b)/2=11 - a+b=22
*P(X>15)=(b-15)/(b -a)=0.20
eFroma+b=22:a=22-b
e Substitute: (b — 15)/(b = (22 - b)) =0.20 - (b - 15)/(2b - 22) = 0.20
eb-15=0.20(2b-22)=0.4b-4.4
*0.6b =10.6 - b =16 - check: (16-15)/(2x16-22) = 1/10 = 0.10... recalc
e Solve: b-15=0.20(2b -22) -~ b-15=0.4b-4.4 - 0.6b=10.6 - b =17.67; retry with a+b=22 gives a=4.33 —
actually let's use: P(X>15)=(b-15)/(b—-a), a+b=22 so b—a=b—-(22-b)=2b-22; 0.20=(b-15)/(2b—22); 0.4b—4.4=b-15;
10.6=0.6b; b=17.67 doesn't yield integers. Re-check: use b=16, a=6: mean=(6+16)/2=11 [J;
P(X>15)=(16-15)/(16-6)=1/10=0.10 [0 Use b=16, check P: try P(X>13)=(16-13)/10=0.30. Accept b=16, a=6 as
answer with P(X>15)=0.10 correction or set P(X>13)=0.30. Corrected answer for the problem as stated: b = 17.67,
a=4.33
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10. Answer: P = 0.5714 (57.14%)
* Use the conditional probability formula: P(A | B) = P(A n B) / P(B)
* Event A: 900 < X < 1100; Event B: X > 850
* A n B=(900 < X < 1100) since 900 > 850, so the intersection is 900 to 1100
* Height: h =1/ (1200 - 800) = 1/400 = 0.0025
* P(900 < X <1100) = (1100 - 900) x 0.0025 = 200 x 0.0025 = 0.50
* P(X > 850) = (1200 - 850) x 0.0025 = 350 x 0.0025 = 0.875
* P(900 < X <1100 | X >850) =0.50/0.875 =4/7=0.5714
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