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deviation was 1.20 minutes for a worker with a performance rating of 125 percent. Assume an allowance of 16 percent of job © °
time. Find the standard time for this operation.

2. A job was timed for 60 cycles and had an average of 1.2 minutes per piece. The performance rating was 95 percent, ~Page 327
and workday allowances are 10 percent. Determine each of the following:
a. Observed time

b. Normal time
c. Standard time

3. A time study was conducted on a job that contains four elements. The observed times and performance ratings for six cycles are
shown in the following table.

OBSERVATIONS (minutes per

cycle)
Performance
Element Rating 1 2 3 4 5 6
1 90% 044 050 043 045 048 046
2 85 150 154 147 151 149 152
3 110 084 089 077 0.83 085 080
4 100 1.10 1.14 108 120 1.16 1.26

a. Determine the average cycle time for each element.
b. Find the normal time for each element.

c. Assuming an allowance factor of 15 percent of job time, compute the standard time for this job.
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a. Determine the average cycle time for each element.
b. Find the normal time for each element.
c. Assuming an allowance factor of 15 percent of job time, compute the standard time for this job.

4. Given these observed times (in minutes) for four elements of a job, determine the observed time (OT) for each element. Note:
The second element only occurs every other cycle.

Element 1 2 3 4 5 6

1 41 40 42 41 41 41

— 15 16 — 14

32 32 33 32 33 33

oW

27 28 27 28 28 28

5. Given these observed times (in minutes) for five elements of a job, determine the observed time (OT) for each element. Note:
Some of the elements occur only periodically.

CYCLE

R P—

= ¢ e 3 E @ &3 EEHEOEO 0 Q ~Oom

844 PM
4/13/2020




image3.png
nd

7. A worker-machine operation was found to involve 3.3 minutes of machine time per cycle in the course of 40 cycles of
stopwatch study. The worker’s time averaged 1.9 minutes per cycle, and the worker was given a rating of 120 percent (machine
rating is 100 percent). Midway through the study, the worker took a 10-minute rest break. Assuming an allowance factor of 12
percent of work time, determine the standard time for this job.

8. A recently negotiated union contract allows workers in a shipping department 24 minutes for rest, 10 minutes for Page 328
personal time, and 14 minutes for delays for each four hours worked. A time study analyst observed a job that is
performed continuously and found an average time of 6.0 minutes per cycle for a worker she rated at 95 percent. What standard
time is applicable for that operation?

9. The following data were obtained by observing a three-step job of a financial manager’s assistant.

a. Using the data and an allowance of 10 percent of job time, determine a standard time for the operation.

b. Determine the number of observations that would be required to estimate the mean time for the first element within 4
percent of the true value with a confidence of 98 percent.

c. How many observations would be needed to estimate the mean time for element C to within 0.10 minutes of its actual value
with a confidence of 90 percent?

OBSERVATIONS (minutes
per cycle)
Performance
Element Rating 1 2 3 4 5
A 90% 140 142 139 138 141
B 120 210 2.05 200 185 180
C 110 1.60 140 150 145 155

10. The data in the followine table renresent time studv observations for a woodworkine oneration.
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11. How many observations should a time study analyst plan for in an operation that has a standard deviation of 1.5 minutes per
piece if the goal is to estimate the mean time per piece to within .4 minute with a confidence of 95.5 percent?

12. How many work cycles should be timed to estimate the average cycle time to within 2 percent of the sample mean with a
confidence of 99 percent if a pilot study yielded these times (minutes): 5.2, 5.5, 5.8, 5.3, 5.5, and 5.1? The standard deviation is
.253 minutes per cycle.

13. In an initial survey designed to estimate the percentage of time air-express cargo loaders are idle, an analyst found that loaders
were idle in 6 of the 50 observations.

a. What is the estimated percentage of idle time?
b. Based on the initial results, approximately how many observations would you require to estimate the actual percentage of
idle time to within 5 percent with a confidence of 95 percent?

14. An analyst made the following observations about whether customer service representatives were busy (B) or idle (I):

a. What is the percentage of idle time?
b. Given these results, how many observations would be needed to estimate the actual percentage of idle time to within 6
percent with a confidence of 90 percent?
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Observation 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Busyoridle B B I B I B B B I B B B B I B B B B B I

15. A job in an insurance office involves telephone conversations with policyholders. The office manager estimates that about half
of the employee’s time is spent on the telephone. How many observations are needed in a work sampling study to estimate that

time percentage to within 6 percent and have a confidence of 98 percent?
16. A hospital administrator thinks that the X-ray equipment is only in use about 20 percent of the time. What number of

ohcervatione in a wark samnlino stidv wonld he needed ta estimate the trie nercentaoe of time to within S nercent with a A
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