
narTcert Model Rocket Quiz questions pool
The narTcert quiz will be 20 questions taken from this collection. Study them all to prepare for the test and to supplement your rocketry knowledge. All questions are multiple choice.  Choose the best answer.  

ROCKET HISTORY

The space age is considered to have started on October 4, 1957 because of

A) Homer Hickam’s book October Sky
B) The first successful launch of the V-2 rocket in Germany

C) The launch of the first American astronaut

D) The launch of Sputnik, the first earth orbiting satellite by Russia

D is correct. The first man-made object to stay in orbit was a breakthrough and the beginning of a new era of technological accomplishment on that date. 

The founding fathers of modern rocketry are

a) Tsiokovsky, Goddard, Oberth and von Braun
b) Wan Hu, Goddard, Oberth and von Braun
c) Huegele, Bundick, Serradet and von Barber
d) Carlisle, Stine, Hickam and Estes
A is correct. These men compiled the fundamental science and technology to begin the age of space flight.

NAR stands for

A) National Association of Riflery

B) National Association of Realtors 

C) National Association of Rocketry

D) National Association of Rock & Roll

C is correct.

Model rocketry was created by Harry Stine in 1957 primarily because

A) Russia had just launched Sputnik and the U.S. needed to catch up in space

B) Students were injuring themselves making homemade motors

C) Stine was an aeronautical engineer with a cool idea

D) Rockets were new and kids were tired of model planes, boats and trains

B is correct. Stine was concerned that scientifically inquisitive young people were blowing themselves up trying to make rocket motors and created a way for them to fly safely using commercially made motors. 

SCIENCE


Which is not one of Newton’s Laws of Motion?

A) Objects at rest tend to stay at rest, objects in motion tend to stay in motion

B) Force is equal to mass times acceleration

C) Energy is equal to mass times the speed of light squared

D) For every action there is an equal and opposite reaction

The correct answer is C which is Einstein’s equation and doesn’t belong here.

Hot gas thrusting out the back of a rocket and propelling it forward is an example of 

A) Newton’s First law of motion
B) Newton’s Second law of motion
C) Newton’s Third law of motion
D) Newton’s Law of Gravitation
The correct answer is C which describes action and reaction.

What is the thrust to weight ratio?

A) The ratio of the motor thrust to the motor weight

B) The ratio of the motor thrust to the entire rocket weight

C) The ratio of the motor thrust to the propellant weight

D) The ratio of the motor thrust to the specific impulse

B is correct. The motor thrust must be several times the weight of the entire rocket (the gravitation force) in order to lift and propel it.

What is the minimum recommended thrust to weight ratio for any model rocket?

A) 2:1

B) 3:1

C) 5:1

D) 10:1

C is correct. A less than 5:1 ratio is too weak and will not propel the rocket properly for a stable flight. The greater ratio is fine and will increase altitude and flight efficiency.

The kinetic energy of a descending rocket or any moving object is a function of:
A) Its mass

B) Its velocity

C) Its mass times its velocity

D) Its mass times the square of its velocity

The answer is “D“. Kinetic energy is a function of one half the mass times the square of the velocity (KE=1/2mv2). 
.

Rocket stability can be estimated by:
A) Center of pressure “Barrowman“ equations

B) “Cardboard cutout“ method

C) Determining the relative positions of the center of pressure and center of gravity

D) Stability cannot be estimated before a test flight.

The answer is “C“. The relationship is the ultimate determination
For a rocket to be stable which of the following statements is true?
A) The center of pressure (CP) must be behind the center of gravity (CG)

B) The center of pressure (CP) must be in front of the center of gravity (CG)

C) The rocket must have fins

D) The length of the body tube must be at least 5 times the model diameter

The answer is “A“. To make the rocket stable the center of gravity (C.G.) must be moved forward of the center of pressure (C.P.). Adding weight to the nosecone moves the C.G. forward. Removing weight from the nosecone moves the C.G. aft which is incorrect. Moving the fins forward towards the nosecone moves the C.P. forward which is also incorrect. Finally, making the rocket shorter reduces the correcting moments produced by the aerodynamic forces at the C.P.; the reduced moment makes the rocket less stable.

An unstable rocket can be made stable by:
A) Adding sufficient weight to the nosecone

B) Removing sufficient weight from the nosecone

C) Moving the fins sufficiently forward towards the nosecone

D) Making the rocket sufficiently shorter

The answer is “A“. To make the rocket stable the center of gravity (C.G.) must be moved forward of the center of pressure (C.P.). Adding weight to the nosecone moves the C.G. forward. Removing weight from the nosecone moves the C.G. aft which is incorrect. Moving the fins forward towards the nosecone moves the C.P. forward which is also incorrect. Finally, making the rocket shorter reduces the correcting moments produced by the aerodynamic forces at the C.P.; the reduced moment makes the rocket less stable.

An unstable rocket can usually be made more stable by: 
A) Using a shorter nosecone

B) Increasing the size of the aft fins

C) Using a larger, heavier rocket motor

D) Increasing the rocket diameter

The answer is “B“. To make the rocket stable the center of pressure (C.P.) must be moved aft of the center of gravity (C.G.). Adding larger fins on the aft portion of the model moves the center of pressure aft. A shorter nosecone removes weight from the nose moving the C.G. aft which is incorrect. A larger, heavier rocket motor has the same affect of moving the C.G. aft. Finally, increasing the rocket diameter has essentially no effect on its stability.

As a rule of thumb, how far should the center of pressure be from the center of gravity?
A) The center of pressure should be at the same location as the center of gravity

B) The center of pressure should be at least 1.0 body tube diameters behind the center of gravity

C) The center of pressure should be at least 1.0 body tube diameters ahead of the center of gravity

D) The center of pressure should be 1.0 body tube diameters ahead of the fin leading edge; the center of gravity does not matter

The answer is “B“. The has been found to be a reliable proven practice.
Which of the following adhesives should not be used on rubber (or elastic) shock cord

components? 
A) Slow-curing epoxy adhesives

B) Cyanoacrylate glues (super glue)

C) Aliphatic resin-based (yellow) glues

D) White “Elmer’s“ glue

The answer is “B“. Cyanoacrylate glues will chemically attack rubber or elastic shock cord components allowing them to break when stretched.

Which of the following adhesives is most likely to be weakened under humid or wet weather

conditions? 
A) Slow-curing epoxy adhesives

B) Cyanoacrylate glues (super glue)

C) Aliphatic resin based glues

D) White “Elmer’s“ glue

The answer is “D“. White glues are weakened under high humidity conditions or if they get wet. Use aliphatic base (wood or carpenter’s) glues instead of white glue.


REGULATIONS

Who has the authority to deny you permission to launch a model rocket?

A) The landowner of the field where you are flying

B) Any local city or county municipality if their laws prohibit rockets
C) The local Fire Marshall if they so choose

D) All of the above

D is correct. Model rockets are allowed by the FAA, DOT and the BATFE, but some local laws may prohibit rockets by grouping them with fireworks as fire hazards. They may also exclude rockets from public parks. 

What is the main reason launches are prohibited in winds 20 mph and over?

A) The rockets could land far away

B) The wind could destabilize the flight and make the rocket crash

C) The wind could blow over the launch pad

D) High winds create a high fire risk

B is correct. Although the other answers are good the high wind can blow the boosting rocket around and drive it off course and into property or people.

Model rockets are different from common fireworks in that they are

A) Ignited electrically instead of by fuses

B) Designed and built to be reused and reflown

C) Far more reliable in operation and performance 

D) All of the above

D is correct. 
What does the “B“ in the motor designation B6-4 stand for?

A) It is the first letter in the manufacturer’s name

B) It indicates the total power range or impulse range of the rocket motor

C) It indicates the total thrust of the rocket motor

D) It indicates that the motor uses black powder as a propellant

The answer is “B“. In a rocket motor designation the alphabetic character indicates the total impulse (or total power) for the rocket motor.

What does the “6“ in the motor designation B6-4 stand for? 
A) It is the peak thrust in pounds of the rocket motor

B) It is the rocket motor burn time in seconds

C) It is the average thrust in Newtons of the rocket motor

D) It is the ejection charge delay time

The answer is “C“. In a rocket motor designation the number before the dash is the average thrust in Newtons of the rocket motor. Divide this number by 4.45 for the average thrust in pounds.

What does the “4“ in the motor designation B6-4 stand for?
A) It is the rocket motor burn time

B) It is the peak thrust (in kilograms) of the rocket motor

C) It is the average thrust of the rocket motor

D) It is the ejection charge delay time

The answer is “D“. In the standard designation system for rocket motors the number after the dash indicates the delay in seconds between rocket motor burnout and ejection charge operation. Note that a“0“ (zero) delay indicates a booster rocket motor; the propellant grain is exposed and no delay or ejection charge is used. 

NAR SAFETY CODE


The only materials allowed in the building of your rocket’s nose, body, and fins are:


a.
Paper and Wood


b.
Plastic and Balsa wood

c.
Any lightweight, non-metallic material


d. 
Phenolic, aluminum, titanium 
C is correct. The materials are not listed, just specified to be flyable craft type parts

Are home-made rocket motors permissible per the NAR Model Rocket Safety Code?


a. 
Yes


b.
No


c.
The NAR safety code does not cover this topic


d.
Yes, if you are certified by the NAR and do not sell them to others

B is correct. NAR only allows commercially produced motors.


When is it permissible to use a fuse and a match to ignite a rocket motor?


a.
If an electrical controller is otherwise unavailable


b.
When the fuse is at least 12-inches in length

c.
Never


d.
If an NAR adult member is supervising

C is correct. Matches and fuses are unreliable and dangerous.


If my rocket does not launch when I press the button of my electrical launch controller, I will remove the safety interlock or disconnect the battery and _________


a.
I will immediately remove my rocket from the launch pad


b.
I will investigate the cause of the misfire

c.
I will wait at least 60-seconds after the last launch attempt before allowing 



anyone to approach the rocket

d.
I will report the bad motor serial number to the NAR

C is correct. The delay will insure the igniter is cold and the motor did not start.


For “C” sized rocket motors, what is the closest you can be to the launch pad when launching the rocket?


a.
6 feet

b.
15 feet


c.
30 feet

d
The safety code only states a general “safe distance”
B is correct, you must be at least fifteen feet away to be clear of the exhaust.

Prior to launch from the pad, my rocket will never be pointed more than ______ degrees from vertical (up and down).


a.
30


b.
45


c.
90


d.
180

A is correct to insure a best vertical flight.


Model rockets can be of any weight and contain any amount of propellant necessary to safely carry it into the air, as long as the FAA (Federal Aviation Administration) is notified 1-hr. before launching for a waiver from FAA rules.


a.
True


b.
False


c.
It depends on your NAR certification level


d.
It depends on weather conditions at the time of launch

The answer is B, model rockets must weigh under 1500 grams at launch.

The NAR Safety Code allows for launching into clouds _________


a.
as long as rockets are tracked and a landing spot can be determined by 




calculation


b.
under no circumstances


c.
because model rockets are built primary from lightweight, non-metallic 




parts and would disintegrate upon impacting an aircraft, thus presents no real threat


d.
because it is a pilot’s responsibility to be aware of hazards

B is correct. Rockets should remain visible and trackable for the entire flight.


Per the NAR Safety Code, my launch site ____________


a.
can be any flat location


b.
must be outdoors and have winds 20-miles per hour or less


c.
must be free of trees, standing water, or debris

d.
Both B and C

B is correct. The code requires an area clear of fire hazards like dry grass, but does not mentions ground conditions.


The NAR Safety Code states, “I will not attempt to recover my rocket from power lines, tall trees, 
or other dangerous places”.


a.
True


b.
False


c.
True, but you may if you know what you are doing


d.
Only the part about power lines is true.  Otherwise you may attempt recovery from any 


location

The only correct answer is A.
Your rocket lands in a power line. Which of the following is true? 
A) You can retrieve it if the power line is on a wooden (not metal) pole

B) You must leave it alone and you must call the power company

C) You can retrieve it if you have a non-conductive tool, such as a “hot-stick“

D) You can retrieve it if part of it is already on the ground
The answer is “B“. Several people have died trying to recover their rockets from power lines. Leave it alone and don’t let anyone but a professional utility worker approach it.
Which of the following is not a required feature of a rocket motor ignition system?
A) A removable safety interlock device is in series with the launch switch

B) The system is electrically operated

C) The launching switch will return to the “off“ position when released

D) An audible or visual indicator shows continuity through the rocket motor igniter

The answer is “D“. It’s a nice feature but is not required for safety.

What is not a reason rockets are fired electrically with a launch system?


A) safety


B) reliability


C) control


D) economy
The answer is “D“. Cost of the system is irrelevant compared to the other strong reasons.

A launch site is defined as containing areas for which of the following activities?  
A) Preparation and Launching

B) Landing and Recovery

C) Vehicle Parking

D) All of the above

The answer is “D“.

Flights up to 1800 feet for your launch event are expected. What is the minimum launch site dimension? 
A) 180 feet

B) 450 feet

C) 900 feet

D) 1800 feet

The answer is “C“. The size of the launch site is no less than one half (1/2) of the maximum altitude expected, calculated, or simulated. 

In the event of a misfire how long should you wait before approaching the launch pad?
A) 15 seconds

B) 60 seconds

C) 5 minutes

D) As soon as signs of smoke are gone

The answer is “B“.

When should igniters installed in rocket motors be checked for continuity?
A) Any time

B) Only in an enclosed shelter

C) Only on the launch pad when ready for launch

D) Igniters should never be checked for continuity while installed in a rocket motor

The answer is “C“. Continuity is typically checked by the launch controller when the rocket is placed on the launch pad. This is considered safe practice because the number of personnel around the model is at a minimum and the model is pointed skyward which minimizes the hazard in the event of inadvertent ignition.

According to NAR studies, the vast majority of unsuccessful flights fail because of:

A) Rocket designs that are unstable

B) Rocket motor malfunctions

C) Recovery system failures

D) Rockets that are structurally unsound

The answer is “C“. 75% of flight failures are due to recovery system problems. This could be parachutes or streamers not coming out of the body tube, not opening or separating from the body causing the rocket to crash.

What is “weather cocking”?

A) An ascending rocket flying with or away from the wind

B) An ascending rocket flying into the wind

C) An ascending rocket flying across the wind

D) An ascending rocket tipping off the launch rod

B is correct. This is the term referring to a stable rocket under power turning into the wind like a weather vane.

The best way to adjust the launch rod before firing a rocket is

A) Straight up and not tilted

B) Tilted a few degrees into the wind

C) Tilted a few degree against the wind

D) Tilted a few degrees away from the spectators

D is correct. Adjust the rod angle if necessary to insure the rocket flies to the intended open recovery area of the field and not over the heads of people.

Why is a blast deflector required on a launcher?

A) To prevent the motor exhaust from hitting the ground or the pad

B) To support the rocket during the countdown

C) To add realism to the appearance

D) To give the motor’s thrust something to push against for lift off

A is correct. If not contained the hot flame can burn the launcher or ignite grass around the pad.
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