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(UNDERSTANDING THE PHYSICS BEHIND PROJECTILE MOTION IS ESSENTIAL FOR ENTHUSIASTS, PROFESSIONALS, AND STUDENTS
ALIKE. IN THIS REVIEW, WE ANALYZE THE BEHAVIOR OF TWO LEAD BULLETS MOVING AT HIGH SPEEDS, FOCUSING ON THEIR MASS,
VELOCITY, AND THE RESULTING KINETIC ENERGY AND MOMENTUM. SUCH INSIGHTS ARE CRUCIAL FOR APPLICATIONS RANGING FROM
SHOOTING SPORTS TO FORENSIC ANALYSIS.

INTRODUCTION TO LEAD BULLETS AND THEIR DYNAMICS

LEAD BULLETS ARE A POPULAR CHOICE IN SHOOTING SPORTS DUE TO THEIR DENSITY AND MALLEABILITY. W/HEN FIRED, THESE
PROJECTILES EXHIBIT VARIOUS PHYSICAL PROPERTIES GOVERNED BY CLASSICAL MECHANICS. STUDYING THEIR MOTION PROVIDES
INSIGHT INTO ENERGY TRANSFER, IMPACT POTENTIAL, AND SAFETY CONSIDERATIONS.

IN THIS CONTEXT, WE CONSIDER TWO LEAD BULLETS:

- BULLET A: Mass oF 12.0 GraMS, MOVING AT 300 METERS PER SECOND TO THE RIGHT.
- BULLET B: MASS OF AN UNSPECIFIED VALUE, ALSO MOVING IN A SPECIFIED DIRECTION AT A CERTAIN VELOCITY.

THIS COMPARISON HELPS ILLUSTRATE FUNDAMENTAL PRINCIPLES SUCH AS MOMENTUM CONSERVATION, KINETIC ENERGY
CALCULATION, AND THE EFFECTS OF MASS AND VELOCITY ON PROJECTILE BEHAVIOR.

Key PARAMETERS AND BAsic CONCEPTS

BEFORE DELVING INTO CALCULATIONS, IT'S VITAL TO UNDERSTAND SEVERAL CORE CONCEPTS:

MAss AND UNITS

- MASS IS MEASURED IN GRAMS (G) OR KILOGRAMS (KG).
- FOR PHYSICS CALCULATIONS INVOLVING S| UNITS, GRAMS SHOULD BE CONVERTED TO KILOGRAMS (1 6 = 0.001 ko).

VELOCITY

- VELOCITY INDICATES THE SPEED AND DIRECTION OF MOVEMENT.
- POSITIVE VELOCITY HERE INDICATES MOVEMENT TO THE RIGHT.

KINETIC ENERGY AND MOMENTUM

- KINETIC ENerGY (KE) QUANTIFIES THE ENERGY POSSESSED BY A MOVING OBJECT:
KE=(1/2)mv?

- MoMeNTUM (P) INDICATES THE QUANTITY OF MOTION:

P=MV



CALCULATING KINETIC ENERGY AND MOMENTUM OF BULLET A

GIVEN DATA FOR BULLET A:
-Mass (My): 12.06=0.012«a
- VeLoarty (v,): 300 M/s

KINETIC ENERGY OF BULLET A

UsING THE KE FORMULA:

\[

KE_1=\rrAac{1}{2} \1iMes 0.012\ kG \TiMes (300\ M/s)"2
\]

\[

KE_1=0.006 \TiMes 0000

\]

\[

KE_1 =540\ JouLes

\]

THIS INDICATES BULLET A POSSESSES 54OJOULES OF KINETIC ENERGY, A SIGNIFICANT AMOUNT CAPABLE OF CAUSING
SUBSTANTIAL IMPACT.

MOMENTUM OF BULLET A

USING THE P FORMULA:

\[
P_1=0.012\kc \TiMes 300\ M/s = 3.6\ kG\ M/s
\]

THE MOMENTUM VALUE HELPS IN UNDERSTANDING HOW THE BULLET INTERACTS WITH TARGETS AND HOW IT INFLUENCES RECOIL
IN FIREARMS.

ANALYZING BULLET B: ADDITIONAL DATA AND CALCULATIONS

SUPPOSE BULLET B HAS A DIFFERENT MASS AND VELOCITY. FOR EXAMPLE:
- Mass (M,): 8.0 ¢ = 0.008 kG
- VeLoarty (v,): 250 M/s

KINETIC ENERGY OF BULLET B

\[
KE_2 = \rrac{1}{ 2} \TiMes 0.008)\ kG \TiMes (250\ M/s)"2
\]

\[
KE_2 = 0.004 \TiMes 62500 = 250\ JouLEs

\]

MOMENTUM OF BULLET B

\[
p_2=0.008\ kG \TiMes 250\ m/s = 2.0\ kc\ M/s



COMPARING THE TWO BULLETS:

- BULLET A HAS MORE KINETIC ENERGY AND MOMENTUM, MAINLY DUE TO ITS HIGHER MASS AND VELOCITY.
- THE DIFFERENCES INFLUENCE THEIR PENETRATION ABILITY AND ENERGY TRANSFER UPON IMPACT.

IMPACT OF SPEED AND MASS ON PROJECTILE BEHAVIOR

THE ANALYSIS OF THESE TWO BULLETS DEMONSTRATES HOW MASS AND VELOCITY INTERPLAY TO DETERMINE A PROJECTILE’S
EFFECTIVENESS.

EFFecT oN KINETIC ENERGY

- KINETIC ENERGY INCREASES QUADRATICALLY WITH VELOCITY: DOUBLING THE VELOCITY QUADRUPLES KE.
- SIMILARLY, INCREASING MASS PROPORTIONALLY INCREASES KE.

EFFeECT ON MOMENTUM

- MOMENTUM INCREASES LINEARLY WITH BOTH MASS AND VELOCITY.
- GREATER MOMENTUM RESULTS IN MORE FORCE UPON IMPACT AND INFLUENCES RECOIL.

APPLICATIONS AND SAFETY CONSIDERATIONS

UNDERSTANDING THE PHYSICS OF SPEEDING BULLETS IS ESSENTIAL FOR SEVERAL REASONS:

o BALLISTICS AND FORENSIC ANALYSIS: ACCURATE CALCULATIONS HELP IN RECONSTRUCTING SHOOTING INCIDENTS.

® SHOOTING SPORTS: KNOWLEDGE OF ENERGY AND MOMENTUM AIDS IN SELECTING APPROPRIATE AMMUNITION FOR DESIRED
PERFORMANCE.

® SAFETY PROTOCOLS: RECOGNIZING THE ENERGY INVOLVED EMPHASIZES THE IMPORT ANCE OF PROPER HANDLING AND
PROTECTIVE GEAR.

CoNCLUSION

THE REVIEW OF TWO LEAD BULLETS—ONE OF 12.0G MOVING AT 300M/S AND ANOTHER WITH SPECIFIED
PARAMETERS—DEMONSTRATES FUNDAMENTAL PHYSICS PRINCIPLES IN REAL-WORLD APPLICATIONS. BY CALCULATING KINETIC
ENERGY AND MOMENTUM, WE GAIN INSIGHTS INTO THEIR POTENTIAL IMPACT, SAFETY CONSIDERATIONS, AND PERFORMANCE
CHARACTERISTICS. WHETHER IN HUNTING, SPORT SHOOTING, OR FORENSIC SCIENCE, UNDERSTANDING THESE DYNAMICS IS VITAL
FOR MAKING INFORMED DECISIONS AND ENSURING SAFETY.

SuMMARY OF KEy CALCULATIONS

1. BULLET A:



Mass: 0.012 kG

[¢]

o

VEeLociTy: 300 M/s

[¢]

KiNeTIC ENErGY: 540 JouLes

o

MoMENTUM: 3.6 KG'M/S

2. BULLET B:
o Mass: 0.008 kG
o VeLociTy: 250 M/s
o KINETIC ENErRGY: 250 JouLEs

o MoMenTum: 2.0 kG'M/s

THIS COMPREHENSIVE ANALYSIS UNDERSCORES THE SIGNIFICANCE OF MASS AND VELOCITY IN PROJECTILE PHYSICS, EMPHASIZING
THEIR ROLES IN DETERMINING ENERGY TRANSFER, IMPACT FORCE, AND SAFETY PROTOCOLS.

FREQUENTLY AskeD QUESTIONS

\WHAT IS THE PRINCIPLE BEHIND THE GP REVIEW INVOLVING TWO SPEEDING LEAD
BULLETS?

THE GP REVIEW ANALYZES THE CONSERVATION OF MOMENTUM AND ENERGY WHEN TWO LEAD BULLETS, MOVING AT DIFFERENT
SPEEDS, COLLIDE OR INTERACT, TO UNDERSTAND THEIR POST-COLLISION VELOCITIES AND IMPACT EFFECTS.

How DO YOU CALCULATE THE VELOCITY OF THE SECOND LEAD BULLET IN THE GP
REVIEW SCENARIO?P

TO CALCULATE THE VELOCITY OF THE SECOND BULLET, YOU APPLY CONSERVATION OF MOMENTUM: (M1 v 1) + (M2 v2) =
(M1 +M2) V_FINAL, WHERE M1 AND V1 ARE KNOWN, AND YOU SOLVE FOR V2 OR V_FINAL ACCORDINGLY.

W/HAT IS THE SIGNIFICANCE oF THE 12.0G MAsS AND 300M/s VELOCITY IN THE GP
Review?

THESE VALUES SPECIFY THE MASS AND VELOCITY OF THE FIRST LEAD BULLET, SERVING AS INITIAL CONDITIONS TO ANALYZE THE
COLLISION OR INTERACTION WITH THE SECOND BULLET IN THE REVIEW.

How DOES THE MASS OF A LEAD BULLET AFFECT ITS MOMENTUM AND IMPACT IN THE GP
Review?

THE MASS DETERMINES THE BULLET'S MOMENTUM (MASS TIMES VELOCITY); A HEAVIER BULLET CARRIES MORE MOMENTUM AT THE
SAME VELOCITY, RESULTING IN A GREATER POTENTIAL IMPACT DURING COLLISION ANALYSIS.



\WHAT ASSUMPTIONS ARE TYPICALLY MADE IN THE GP REVIEW INVOLVING TWO LEAD
BULLETS?

COMMON ASSUMPTIONS INCLUDE ELASTIC OR INELASTIC COLLISIONS, NO EXTERNAL FORCES ACTING DURING THE INTERACTION,
AND NEGLECTING AIR RESISTANCE OR OTHER ENVIRONMENTAL FACTORS FOR SIMPLIFIED CALCULATIONS.

How cAN THE GP REVIEW BE USED TO PREDICT THE OUTCOME OF A COLLISION
BETWEEN TWO BULLETS?

BY APPLYING LAWS OF CONSERVATION OF MOMENTUM AND ENERGY, THE REVIEW PREDICTS POST-COLLISION VELOCITIES AND
IMPACT FORCES, HELPING TO UNDERSTAND THE COLLISION DYNAMICS.

WHY IS IT IMPORTANT TO CONSIDER THE DIRECTION OF MOVEMENT IN THE GP RevIEw?

DIRECTION AFFECTS THE SIGN OF VELOCITIES AND MOMENTUM, INFLUENCING WHETHER VELOCITIES ADD OR SUBTRACT DURING
INTERACTIONS, WHICH IS CRUCIAL FOR ACCURATE ANALYSIS OF COLLISION OUTCOMES.

\WHAT REAL-WORLD APPLICATIONS DOES THE GP REVIEW OF LEAD BULLETS HAVE?

[T IS USED IN BALLISTICS TO PREDICT PROJECTILE BEHAVIOR, IMPROVE FIREARM DESIGN, ASSESS IMPACT FORCES IN ACCIDENTS,
AND IN FORENSIC INVESTIGATIONS OF SHOOTING INCIDENTS.

How DO YOU DETERMINE THE FINAL VELOCITY OF A LEAD BULLET AFTER COLLISION IN
THE GP Review?

USING CONSERVATION OF MOMENTUM AND ENERGY PRINCIPLES, YOU SET UP EQUATIONS BASED ON INITIAL CONDITIONS AND
SOLVE FOR THE UNKNOWN FINAL VELOCITIES POST-COLLISION.

ADDITIONAL RESOURCES

GP Review: ANALYZING THE DYNAMICS OF Two SPEEDING LEAD BULLETS, ONE WITH A MAss oF 12.0 G MoVING To THE
RIGHT AT 300 M/s

INTRODUCTION

IN THE REALM OF PHYSICS AND BALLISTICS, UNDERSTANDING THE BEHAVIOR OF PROJECTILES SUCH AS BULLETS INVOLVES
COMPLEX ANALYSES OF THEIR MASS, VELOCITY, MOMENTUM, AND KINETIC ENERGY. THIS REVIEW FOCUSES ON A SPECIFIC
SCENARIO INVOLVING TWO LEAD BULLETS, WITH PARTICULAR EMPHASIS ON THE ONE OF MASS 12.0 GrAMS MoVING AT 300
METERS PER SECOND TO THE RIGHT. BY DISSECTING THE PRINCIPLES GOVERNING THEIR MOTION, COLLISION BEHAVIORS, AND
ENERGY TRANSFER, WE AIM TO PROVIDE A DETAILED, COMPREHENSIVE UNDERSTANDING SUITABLE FOR STUDENTS, ENGINEERS, AND
ENTHUSIASTS ALIKE.

UNDERSTANDING THE BASIC PARAMETERS: MASS AND VELOCITY

MASS OF THE BULLET

THE MASS OF THE PROJECTILE IS A FUNDAMENTAL PARAMETER IN PHYSICS. HERE, THE LEAD BULLET HAS A MASS OF 12.0 GRAMS,
WHICH EQUATES To 0.012 kiLocraMs (SINCE 1 GRAM = 0.001 kG). THIS MASS INFLUENCES BOTH THE MOMENTUM AND
KINETIC ENERGY OF THE BULLET.



VELOCITY OF THE BULLET
THE BULLET'S VELOCITY IS GIVEN AS 300 M/S, DIRECTED TO THE RIGHT. VELOCITY NOT ONLY DETERMINES HOW QUICKLY THE
BULLET TRAVELS BUT ALSO AFFECTS ITS KINETIC ENERGY AND MOMENTUM, WHICH ARE CRUCIAL IN COLLISION ANALYSIS.

SIGNIFICANCE oF DIRECTION

ASSUMING THE POSITIVE DIRECTION TO THE RIGHT SIMPLIFIES CALCULATIONS AND INTERPRETATIONS. |F THE SECOND BULLET'S
DIRECTION DIFFERS, THE ANALYSIS MUST ACCOUNT FOR SIGNS TO ACCURATELY DETERMINE RELATIVE VELOCITIES AND MOMENTUM
EXCHANGES.

FUNDAMENTAL CONCEPTS: MOMENTUM AND KINETIC ENERGY

MomMenTuM (P)
- DEFINITION: MOMENTUM IS THE PRODUCT OF MASS AND VELOCITY (\( P = Mv \)). IT MEASURES THE QUANTITY OF MOTION.
- IMPORTANCE: MOMENTUM IS CONSERVED IN ISOLATED SYSTEMS, MAKING IT VITAL FOR ANALYZING COLLISIONS.

KINeTIC EnerGY (KE)
- DEFINITION: THE ENERGY AN OBJECT POSSESSES DUE TO ITS MOoTION (\( KE = \rrac{13{2} mv"2 \)).
- RELEVANCE: KINETIC ENERGY DETERMINES THE DAMAGE POTENTIAL OF BULLETS AND THE ENERGY TRANSFER DURING COLLISIONS.

CALCULATING THE BULLET'S MoOMENTUM AND KINETIC ENERGY

USING THE KNOWN PARAMETERS:

1. MOMENTUM OF THE 12.0 G BULLET:

\[

p=mv =0.012\, \texT{ke} \TiMes 300\, \texT{m/s} = 3.6\, \TexT{kcM/s}
\]

2. KINETIC ENERGY:

\[

KE = \rrac{1H{2} Mv"2 = 0.5 \TiMes 0.012\, \TexT{kc} \TiMes (300\, \Text{m/s})"*2 = 0.006 \TiMes 0000 =
540\, \text{J}

\]

THIS CALCULATION INDICATES THAT THE BULLET POSSESSES 540 JOULES OF KINETIC ENERGY, A SIGNIFICANT AMOUNT IN
BALLISTICS TERMS, CAPABLE OF CAUSING NOTABLE DAMAGE UPON IMPACT.

ANALYZING THE SECOND BULLET: VARIATIONS AND IMPLICATIONS

THE INITIAL STATEMENT MENTIONS “Two SPEEDING LEAD BULLETS,” WITH ONE OF MASS 12.0G. WHILE THE MASS OF THE
SECOND BULLET ISN'T SPECIFIED IN THE PROMPT, THIS SECTION EXPLORES GENERAL SCENARIOS INVOLVING DIFFERENT MASSES AND
VELOCITIES.

POTENTIAL V ARIATIONS:
- DIFFERENT MASSES: THE SECOND BULLET COULD HAVE A MASS LARGER OR SMALLER THAN 12.0 G.
- DIFFERENT VELOCITIES: THE SECOND BULLET MIGHT MOVE AT A DIFFERENT SPEED AND POSSIBLY IN THE SAME OR OPPOSITE



DIRECTION.

IMPACT ON MOMENTUM AND ENERGY:

ADJUSTING MASS AND VELOCITY CHANGES THE OVERALL SYSTEM DYNAMICS:

- LARGER MASS OR HIGHER VELOCITY INCREASES MOMENTUM AND KINETIC ENERGY.

- OPPOSITE DIRECTION MOVEMENT INTRODUCES RELATIVE VELOCITIES THAT INFLUENCE COLLISION OUTCOMES.

CoLLisioN DynAMIcs: ELASTIC AND INELASTIC COLLISIONS

TypPes oF COLLISIONS

- ELASTIC COLLISIONS: BOTH KINETIC ENERGY AND MOMENTUM ARE CONSERVED. THE BULLETS BOUNCE OFF EACH OTHER
WITHOUT DEFORMATION OR ENERGY LOSS.

- INELASTIC COLLISIONS: MOMENTUM IS CONSERVED, BUT SOME KINETIC ENERGY IS CONVERTED INTO DEFORMATION, HEAT, OR
SOUND, LEADING TO ENERGY DISSIPATION.

RELEVANCE TO BULLETS

IN REAL-WORLD SCENARIOS, BULLETS TYPICALLY UNDERGO INELASTIC COLLISIONS UPON IMPACT WITH TARGETS OR EACH
OTHER, OFTEN DEFORMING OR FRAGMENTING. HOWEVER, FOR THEORETICAL ANALYSIS, ELASTIC COLLISIONS ARE IDEALIZED
MODELS TO UNDERSTAND FUNDAMENTAL BEHAVIORS.

APPLYING CONSERVATION LAWS TO BULLET INTERACTIONS

SUPPOSE THE TWO BULLETS COLLIDE:

CONSERVATION OF MOMENTUM:

\[

p_{inTiALY =P_{FINAL}

\]

\[

MITv 1+M2v 2=M 1v 1"+M 2v 2

\]

CONSERVATION OF KINETIC ENERGY (FOR ELASTIC COLLISIONS):

\[

\FrRAC{TH2IM 1 v_ 172 +\rrac{13}{2IM 2 Vv 272 =\rrac{TH2IM _1Vv_1"2 + \rrac{1}{2}M 2 Vv_2'"2
\]

W/ HERE:

-\(M_T, v_T\): INITIAL MASS AND VELOCITY OF BULLET ]
-\(M_2, v_2\): INITIAL MASS AND VELOCITY OF BULLET 2
-\(v_1", v_2"\): VELOCITIES AFTER COLLISION

PrACTICAL IMPLICATIONS AND REAL-\W ORLD CONSIDERATIONS

ENERGY TRANSFER AND DAMAGE POTENTIAL
THE HIGH KINETIC ENERGY (~540 J) of THE 12.0 G BULLET MOVING AT 300 M/S SIGNIFIES SUBSTANTIAL DESTRUCTIVE



POTENTIAL UPON IMPACT. W/HEN TWO BULLETS COLLIDE, ESPECIALLY AT HIGH SPEEDS, THE ENERGY TRANSFER CAN LEAD TO
DEFORMATION OR FRAGMENTATION, AFFECTING BALLISTICS PERFORMANCE.

SAFETY AND DESIGN

UNDERSTANDING THESE DYNAMICS IS CRUCIAL IN DESIGNING FIREARMS, AMMUNITION, AND PROTECTIVE GEAR. FOR INSTANCE:
- OPTIMIZING BULLET MASS AND VELOCITY FOR TARGET PENETRATION.

- DESIGNING BARRIERS THAT ABSORB OR DEFLECT PROJECTILES EFFICIENTLY.

- DEVELOPING SAFETY PROTOCOLS FOR HANDLING HIGH-VELOCITY AMMUNITION.

ENVIRONMENTAL FACTORS
EXTERNAL FACTORS SUCH AS AIR RESISTANCE, TEMPERATURE, AND BARREL CONDITIONS INFLUENCE BULLET BEHAVIOR, BUT ARE
OFTEN SECONDARY IN CONTROLLED ANALYSES FOCUSED ON IDEAL PHYSICS PRINCIPLES.

ADVANCED CONSIDERATIONS: RELATIVE VELOCITIES AND IMPACT OUTCOMES

ReLATIVE VELOCITY
THE VELOCITY OF ONE BULLET RELATIVE TO THE OTHER DETERMINES THE IMPACT SEVERITY:
v {reL}=1Iv_1-v_ 2|

A HIGHER RELATIVE VELOCITY CORRELATES WITH A MORE ENERGETIC COLLISION.

SCENARIOS:
- BOTH BULLETS MOVING IN THE SAME DIRECTION: \(V_{REL}\) IS SMALL, POSSIBLY LEADING TO LESS VIOLENT INTERACTIONS.
- MoVING IN oPPOSITE DIRECTIONS: \(V_{REL}\) IS LARGE, RESULTING IN A MORE ENERGETIC COLLISION.

IMPACT OUTCOMES:

- COLLISION AT HIGH RELATIVE VELOCITY COULD LEAD TO BULLET DEFORMATION, FRAGMENTATION, OR DEFLECTION.

- Low RELATIVE VELOCITY MIGHT RESULT IN MINIMAL INTERACTION, WITH BULLETS PASSING THROUGH EACH OTHER WITH
SLIGHT ALTERATIONS.

FINAL REMARKS: SIGNIFICANCE AND APPLICATIONS

THE DETAILED ANALYSIS OF TWO LEAD BULLETS, ESPECIALLY FOCUSING ON THE ONE OF MASS 12.0 g MovinG AT 300 M/S,
OFFERS VALUABLE INSIGHTS INTO FUNDAMENTAL PHYSICS PRINCIPLES APPLICABLE ACROSS MULTIPLE DOMAINS. FROM BALLISTICS
TO SAFETY ENGINEERING, UNDERSTANDING HOW MASS, VELOCITY, AND COLLISION DYNAMICS INTERPLAY IS ESSENTIAL.

IN PRACTICAL TERMS:

- MILITARY AND LAW ENFORCEMENT AGENCIES BENEFIT FROM SUCH ANALYSES TO IMPROVE AMMUNITION EFFICACY.
- FORENSIC SCIENTISTS UTILIZE THESE PRINCIPLES TO RECONSTRUCT SHOOTING INCIDENTS.

- ENGINEERS DESIGN BETTER PROTECTIVE MATERIALS AND PROJECTILE SYSTEMS.

THIS CASE STUDY UNDERSCORES THE IMPORTANCE OF PRECISE CALCULATIONS, THE APPLICATION OF CONSERVATION LAWS, AND
THE RECOGNITION OF REAL-\WORLD COMPLEXITIES THAT INFLUENCE PROJECTILE BEHAVIOR.

CoNCLUSION

THE EXPLORATION OF THE "GP REVIEW"” SCENARIO INVOLVING TWO SPEEDING LEAD BULLETS ILLUSTRATES THE INTRICATE



PHYSICS GOVERNING PROJECTILE MOTION AND COLLISION DYNAMICS. THE CASE OF A 12.0 G BULLET TRAVELING AT 300 M/s
EXEMPLIFIES HOW FUNDAMENT AL PARAMETERS SHAPE THE ENERGY AND MOMENTUM TRANSFER, COLLISION OUTCOMES, AND
POTENTIAL DAMAGE. SUCH ANALYSES ARE INDISPENSABLE FOR ADVANCING SAFETY, WEAPON DESIGN, AND UNDERSTANDING OF
HIGH-VELOCITY IMPACT PHENOMENA. CONTINUOUS RESEARCH AND REFINEMENT OF MODELS CONSIDERING REAL-WORLD FACTORS
ENSURE THAT THEORETICAL INSIGHTS TRANSLATE EFFECTIVELY INTO PRACTICAL APPLICATIONS, ULTIMATELY ENHANCING SAFETY
AND PERFORMANCE IN BALLISTIC SYSTEMS.
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