ANSWER SHEET

SFTY 470

Advanced Occupational Safety and Health Technology

Safety Math – Part 1
1.  An explosive charge imparts a velocity of 10,350 feet per second to a mortar shell as it exits the muzzle of the mortar.  If the mortar is elevated at 80 degrees what are the horizontal and vertical velocities on the mortar shell? 
2.  The mortar shell was long, so you reduce the explosive charge such that imparts a velocity of 6,150 feet per second.  Now what is the horizontal velocity of the mortar shell?
3.  The mortar shell was short and you cannot change the explosive charge.  You determine that a horizontal velocity of 1,592 feet per second will put the mortar shell.  What angle should the mortar be elevated to? 
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4.  You need to pick up the load shown on the right.  For maximum stability you would like to have the sling attached as close to the outside edges as possible.  You have a two-legged sling rated at 15,000 pounds and the sling legs are four and one-quarter foot in length.  Which set of lift rings can you attach the sling safely while getting the maximum spread?  (Slings have a Safety Factor of 4.) 
5.  Same configuration and load as # 4.  The shop can make up a new sling using cable rated at 23,340 pounds.  The have enough cable to make the sling legs six foot in length.  Which set of lift rings can you attach the sling safely while getting the maximum spread?  (Slings have a Safety Factor of 4.) 
6.  Same configuration and load as # 4 and same cable as in # 5.  If the shop can buy more 23,340 pound cable.  What length legs do you need to use attachment rings “d”?  (Slings have a Safety Factor of 4.) 
7.  Solve for x in 16x2 - 6x + 12 = 0
8.  Solve for x in - 27x2 + 9x + 0.5 = 0
9.  Solve for x in 41.6x2 = -13.7(x - 45.64) 
10.  There is a 6.24 ft by 24.6 ft rectangle.  What is the diameter of a circle with the same area? 
11.  A cylinder has a diameter of 25 cm and a height of 35 cm.  What is the diameter of a sphere with the same volume? 
12.  The boss wants to pour a concrete basketball court (94 feet by 50 feet).  In order to save money he only wants to pour a 1 foot margin around the court.  You believe a seven foot on the side lines and four foot on the end lines is the minimum margin needed for safety.  If concrete costs $90 per cubic yard and the court in 4 inches thick, how much will the extra concrete cost? 
13.  Find the standard deviation for the following class grades:  92, 90.5, 89.9, 96.4, 94, 96.2, 96, 88.5, 91.5, 87, 93, and 92.4.  What is the standard deviation if the series is the total population? 
14.  Find the standard deviation for the following class grades:  2.0, 0.5, 9.9, 6.4, 6.2, 8.5, 1.5, and 2.4.  What is the standard deviation if the series is the total population? 
15.  Find the slope, y-intercept, and correlation coefficient for the following points: 
	x
	16.5
	18.5
	17
	23.5
	16
	17.5
	13.5
	12
	18.5

	y
	4.5
	3.5
	6
	9
	2.5
	3.5
	3
	0.5
	6


16.  Can you place a 150 pound copper block on a 30o incline steel surface and not have it slide off? 
17.  A 1,000 Kg automobile is at rest (brakes locked) on a concrete street.  What force will it take to start the dragging the car.?  What force will it take to keep the car moving? 
18.  A cart is load with a mass of 2,500 pounds rests on a ramp with an incline of 21 degrees.  Its center of gravity is 12 foot above grade.  What is the potential energy of the cart? 
19.  The old oaken bucket holds 1.25 cubic feet of water and at the top of the well h is equal to 24 feet.  What is the potential energy of a three-quarter full bucket at the top of the well? 
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20.  In the well above (# 19) the bucket rope is wound a round a 6 inch diameter spool and the center of the crank handle is 9 inches from the center of the shaft.  When the buck is full how much force must used on the handle to raise the bucket?

21.  A 1,200 Kg car is supported by four springs, each with a spring constant of 12,700 newtons per meter.  How much is each spring compressed?  And what is the combined potential energy of the springs?
22.  George approaches a stoplight in a car which is moving with a velocity of 30.0 m/s.  The light turns yellow, George applies the brakes and skids to a stop.  If George's deceleration is – 8.00 m/s2, determine the displacement of the car during the skidding process.  
23.  Bob is waiting at a stoplight in his car.  When the light turns green, Ben accelerates from rest at a rate of a 6.00 m/s2 for an interval of 4.10 seconds.  Determine the displacement of Bob's car during this time period. 
24.  Luke drops a pile of roof shingles weighing 125 pounds from the top of a roof located 28.5 feet above the ground.  Determine the time required for the shingles to reach the ground. 
25.  Using the shingles in Problem 24, 

a.  What is its momentum of when they hit the ground? 

b.  What was the kinetic energy when they hit the ground? 
26.  If Michael Jordan has a vertical leap of 4.25 ft, what is his take-off speed and his hang time (total time to move upwards to the peak and then return to the ground)? 
27.  Late at night on Interstate 95, you are passed by a tractor-trailer labeled 80,000 gwt.  You were traveling at 70 miles per hour and you estimate the truck was 75 feet long and that it passed you in two seconds.  What is the kinetic energy of the tractor-trailer? 
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