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Physics Applies to All Length Scales!

https://pages.uoregon.edu/imamura/123/lecture-1/lecture-1.html


Units, Physical Quantities, 
and Vectors

Mechanics

Waves & Acoustics
Mechanical Waves, Periodic Waves,
The Wave Equation, Interference,
Sound Waves, Sound Intensity,…

Momentum,
Impulse,

and Collisions

Rotation
of 

Rigid Bodies

Dynamics 
of 

Rotational 
Motion

Equilibrium 
and 

Elasticity

Fluid 
Mechanics

Gravitation
Periodic 
Motion

1-D, 2-D, & 3-D 
Motion

Newton’s Laws 
of Motion and 
How to Apply 

Them
Work and 

Kinetic Energy

Potential Energy
and 

Energy Conservation

Physics I
The tip of the ice berg in …..



Electricity
Charges, fields, forces, 

potentials, current, voltage, 
power, DC circuits, ….

Forces, fields in materials, 
solenoids, current loops, 

torques, atomic structure, ….

Magnetism

Ampere’s Law, Faraday’s Law, I, ….

Ampere’s Law, Faraday’s Law, induction, 
transformers, motors, generators, resonance, AC 

circuits, the wave nature of light, ….

Electromagnetism

Concave and convex lenses and 
mirrors, Reflection, Refraction, 

Snell's’ Law, Ray Tracing, …

Optics
Radioactive decay, activity, fission, 
fusion, ionizing radiation, nuclear 

energy, Radiation Damage, half-life,…

Radiation & Nuclear Physics

4

Additional classes cover Modern Physics, Classical Mechanics, and Quantum Mechanics, etc.

Physics II
The tip of the ice berg in …..
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7 Faculty
Fall 2021 to Spring 2022 

2 Graduates

Fall 2022 ~ 9 Students
2 Seniors
3 Juniors

2 Sophomores
2 Freshmen

4 Faculty Perform Onsite Research with 
Students.

Opportunities for students to get hands on 
experienceWe Have a Graduate Program in:

(1) Physics  - 3 students
(2) Applied Sciences – 3 students



A. Dixon Callihan, Donald C. Martin and Ralph P. Hron Memorial Physics Scholarship

Eligibility: Must be a junior or senior physics major with a minimum GPA of 3.00. The award may be received for up to a total of 2 
years or four semesters if a 3.0 or better GPA is maintained. 

Alva and Dixon Callihan Scholarship/John Marshall Scholarship 

Eligibility: High School graduate who has earned a minimum of 3.5 on a 4.0 scale, earned an ACT composite of 26 or higher, and is 
currently enrolled as a physics major. The scholarship may be kept for successive years under the condition that a 3.25 GPA be 
maintained. Multiple awards possible and shared between recipients. Reapplication must be made each year. 

Dr. Thomas J. and Mary A. Manakkil Memorial Scholarship

Eligibility: The recipient shall be a declared physics major actively working toward a degree in the physics program and a full time 
student at Marshall University with a minimum GPA of 3.00 or better. Academic excellence must be maintained for continued 
assistance.

Contact: Dr. Huong Nguyen, Physics Department Email: nguyenh@marshall.edu Phone: (304) 696-2756  

mailto:nguyenh@marshall.edu


BS in Physics : Sample Curriculum (Revision 3-24-18)

16 credits 15 credits 15 credits 17 credits 15 credits 15 credits 14 credits 13 credits

✭ Advanced physics courses are 
offered every two to three  
semesters; check with the 
Physics Department for 
availability. 

✭ Let Department Chair know if 
you have an interest in a 
particular elective course as 
soon as possible

• This is a sample curriculum 
only, the order of courses you 
take could be different 
depending on your year of 
entrance.

• All students must take more 
than 2 credits hours of 
capstone research

Total Hours:
120

Course name
Course number

(credits)

Not required 
but strongly 

recommended

Course requires 
a pre-requisite 
(arrow enters 

from side)

Required 
course

If you have questions or find 
inconsistencies, please contact Dr. 

Sean P. McBride 
mcbrides@marshall.edu

Core I: 
FYS 100 (3)
100-200 level CT (6)

The General Education Requirements:
Core II: 
ENG Composition (6)
Communication (3)
Math (3)
Physical or Natural Science (4)
Social Science (3)
Humanities (3)
Fine Arts (3)

Additional Requirements: 
Writing Intensive (6)
Multicultural or  
International (3)

MTH 335 is not required for the Math minor. If interested in mathematical proofs and
picking up a minor in Math, take MTH 300 as one of your electives.

*Modern Physics (PR: PHY 203 or 213 and MTH 140 or MTH 230)
Ŧ Optics (PR: PHY 203 or 213)
†Math Methods I (PR: PHY 203 or 213 and MTH 231 or permission)
+Solid State Physics (CR/PR: PHY 320 or 442 or CHM 442)

Electricity & 
Magnetism I
PHY 300 (3)

University 
Physics II
Lec/Lab

PHY 213 (4)
PHY 204 (1)

Electricity & 
Magnetism II
PHY 302 (3)

University 
Physics I
Lec/Lab

PHY 211 (4)
PHY 202 (1)

Math Methods 
I†

PHY 445 (3)

Physics Elective (5)
Solid State 
Physics+

PHY 425 (3)
PHY 444 (2)

Recommended

Math Methods 
II

PHY 446 (3)

Communication 
(3)

100-200 level 
CT (3)

Humanities
(3)

First Year 
Seminar

FYS 100 (3)
Elective

(3)

Principles of 
Chemistry I

Lec/Lab
CHM 211 (3)
CHM 217 (2)

Soc. Science (3)

Principles of 
Chemistry II

Lec/Lab
CHM 212 (3)
CHM 218 (2)

Thermal 
Physics

PHY 308 (3)

Advanced 
Composition
ENG 201 (3)

Fine Art
(3)

English 
Composition
ENG 101 (3)

Modern 
Physics*
Lec/Lab

PHY 320 (3)
PHY 421 (2)

Capstone
PHY 490/491

(1)

Ordinary 
Differential 
Equation

MTH 335 (3)

Capstone
PHY 490/491

(1)

Writing 
Intensive 
Elective

(3)

Multicultural 
Elective

(3)

Writing 
Intensive
Elective

(3)

Elective
(3)

Mechanics
PHY 330 (3)

Calculus with 
Analytic 

Geometry II
MTH 230 (4)

Quantum 
Mechanics I
PHY 442 (3)

Calculus (CT) 
with Analytic 
Geometry I

MTH 229 (5)

Calculus 
with Analytic 
Geometry III
MTH 231 (4)

Quantum 
Mechanics II
PHY 443 (3)

Optics
Lec/LabŦ

PHY 304 (3)
PHY 405 (2)

Elective
(4)

First Year ✭Second Year ✭Third Year                     ✭Fourth Year
Fall Spring Fall Spring Fall Spring Fall Spring



Core I: 
FYS 100 (3)
100-200 level CT (6)

The General Education Requirements:
Core II: 
ENG Composition (6)
Communication (3)
Math (3)
Physical or Natural Science (4)
Social Science (3)
Humanities (3)
Fine Arts (3)

Additional Requirements: 
Writing Intensive (6)
Multicultural or  
International (3)

Engineering
Computation

ENGR 111 (3)

Data 
Structures
CIT 236 (3)

Algorithms
CIT 238 (3)

Programming
CIT 163 (3)

Electricity & 
Magnetism I
PHY 300 (3)

Fine Art
(3)

Principles of 
Chemistry II

Lec/Lab
CHM 212 (3)
CHM 218 (2)

Multicultural
Humanities

(3)

Mechanics
PHY 330 (3)

Thermal 
Physics

PHY 308 (3)

Communication 
(3)

Capstone
PHY 490/491

(1)

Quantum 
Mechanics I
PHY 442 (3)

Capstone
PHY 490/491

(1)

Principles of 
Chemistry I

Lec/Lab
CHM 211 (3)
CHM 217 (2)

Solid State 
Physics+

PHY 425 (3)
PHY 444 (2)

If you have questions or find 
inconsistencies, please contact Dr. 

Sean P. McBride 
mcbrides@marshall.edu

University 
Physics I
Lec/Lab

PHY 211 (4)
PHY 202 (1)

Calculus with 
Analytic 

Geometry II
MTH 230 (4)

First Year 
Seminar

FYS 100 (3)

English 
Composition
ENG 101 (3)

Advanced 
Composition
ENG 201 (3)

100-200 level 
CT (3)

Calculus 
with Analytic 
Geometry III
MTH 231 (4)

Modern 
Physics*
Lec/Lab

PHY 320 (3)
PHY 421 (2)

Optics
Lec/LabŦ

PHY 304 (3)
PHY 405 (2)

Writing Intensive
Soc. Science (3)

University 
Physics II
Lec/Lab

PHY 213 (4)
PHY 204 (1)

Calculus (CT) 
with Analytic 
Geometry I

MTH 229 (5)

Ordinary 
Differential 
Equation

MTH 335 (3)

Writing 
Intensive
Elective

(3)

Elective (3)
CIT 263 Web 

Programming I
Recommended
Earn  CIT Minor

Elective (3)
CIT 313 Web 

Programming II
Recommended
Earn CIT Minor

✭ Advanced physics courses are 
offered every two to three  
semesters; check with the 
Physics Department for 
availability. 

✭ Let Department Chair know if 
you have an interest in a 
particular elective course as 
soon as possible

• This is a sample curriculum 
only, the order of courses you 
take could be different 
depending on your year of 
entrance.

• All students must take more 
than 2 credits hours of 
capstone research

Math Methods 
II

PHY 446 (3)

Math Methods 
I†

PHY 445 (3)

If interested in mathematical proofs and picking up a minor in Math, take MTH 300 in
addition to the above.

*Modern Physics (PR: PHY 203 or 213 and MTH 140 or MTH 230)
Ŧ Optics (PR: PHY 203 or 213)
†Math Methods I (PR: PHY 203 or 213 and MTH 231 or permission)
+Solid State Physics (CR/PR: PHY 320 or 442 or CHM 442)

Physics Elective (5)
Electronics

PHY 314 (3)
PHY 415 (2)

Recommended

Total Hours:
121

Course name
Course number

(credits)

Not required 
but strongly 

recommended

Course requires 
a pre-requisite 
(arrow enters 

from side)

Required 
course

BS Physics/Minor CIT : AoE Applied Physics : Sample Curriculum (Revision 3-24-18)

First Year ✭Second Year ✭Third Year                     ✭Fourth Year
Fall Spring Fall Spring Fall Spring Fall Spring

16 credits 15 credits 15 credits 14 credits 15 credits 14 credits 17 credits 15 credits



Core I: 
FYS 100 (3)
100-200 level CT (6)

The General Education Requirements:
Core II: 
ENG Composition (6)
Communication (3)
Math (3)
Physical or Natural Science (4)
Social Science (3)
Humanities (3)
Fine Arts (3)

Additional Requirements: 
Writing Intensive (6)
Multicultural or  
International (3)

CHM 355 is strongly recommended for BSC 322. BSC 322 is required for the AoE. BSC
417 is strongly recommended for the BSC elective, this requires BSC 322 as a
prerequisite. PHY 350 is strongly recommended for the Physics elective. If another 300
level chemistry class is taken as an elective a minor in chemistry can also be earned.

*Modern Physics (PR: PHY 203 or 213 and MTH 140 or MTH 230)
Ŧ Optics (PR: PHY 203 or 213)

Electricity & 
Magnetism I
PHY 300 (3)

Principles of 
Chemistry I

Lec/Lab
CHM 211 (3)
CHM 217 (2)

Fine Art
(3)

Principles of 
Chemistry II

Lec/Lab
CHM 212 (3)
CHM 218 (2)

Mechanics
PHY 330 (3)

Thermal 
Physics

PHY 308 (3)

Soc. Science (3)

Capstone
PHY 490/491

(1)

Quantum 
Mechanics I
PHY 442 (3)

Capstone
PHY 490/491

(1)

Writing 
Intensive

Bio-Physics
PHY 350 (3) 

Humanities
(3)Communication 

(3)

First Year 
Seminar

FYS 100 (3)

Principles of 
Biology I
BSC 120

(4)

Principles of 
Biology II
BSC 121

(4)

Principles of 
cell Biology I

BSC 322
(4)

Biostatistics
BSC 417 (3)

Organic 
Chemistry I
CHM 355

(3)

(CT)
Writing 

Intensive
Elective

(3)

Multicultural 
Elective

(3)

If you have questions or find 
inconsistencies, please contact Dr. 

Sean P. McBride 
mcbrides@marshall.edu

University 
Physics I
Lec/Lab

PHY 211 (4)
PHY 202 (1)

Calculus with 
Analytic 

Geometry II
MTH 230 (4)

English 
Composition
ENG 101 (3)

Advanced 
Composition
ENG 201 (3)

Calculus 
with Analytic 
Geometry III
MTH 231 (4)

Math Methods 
I

PHY 445 (3)

University 
Physics II
Lec/Lab

PHY 213 (4)
PHY 204 (1)

Math Methods 
II

PHY 446 (3)

Calculus (CT) 
with Analytic 
Geometry I

MTH 229 (5)

300-400
Elective (4)

BSC 
Recommended
Earn Bio Minor

Modern 
Physics*
Lec/Lab

PHY 320 (3)
PHY 421 (2)

Optics
Lec/LabŦ

PHY 304 (3)
PHY 405 (2)

✭ Advanced physics courses are 
offered every two to three  
semesters; check with the 
Physics Department for 
availability. 

✭ Let Department Chair know if 
you have an interest in a 
particular elective course as 
soon as possible

• This is a sample curriculum 
only, the order of courses you 
take could be different 
depending on your year of 
entrance.

• All students must take more 
than 2 credits hours of 
capstone research

Physics 
Elective (3)

Physics 
Elective (2)

BS Physics/Minor Biology : AoE Bio Physics : Sample Curriculum (Revision 3-24-18)

Total Hours:
120

Course name
Course number

(credits)

Not required 
but strongly 

recommended

Course requires 
a pre-requisite 
(arrow enters 

from side)

Required 
course

First Year ✭Second Year ✭Third Year                     ✭Fourth Year
Fall Spring Fall Spring Fall Spring Fall Spring

16 credits 15 credits 17 credits 13 credits 16 credits 16 credits 14 credits 13 credits



Core I: 
FYS 100 (3)
100-200 level CT (6)

The General Education Requirements:
Core II: 
ENG Composition (6)
Communication (3)
Math (3)
Physical or Natural Science (4)
Social Science (3)
Humanities (3)
Fine Arts (3)

Additional Requirements: 
Writing Intensive (6)
Multicultural or  
International (3)

CHM 365 has CHM 356 as a prerequisite. CHM 365 typically offered in the fall, check 
current version of course catalog and with your advisor.

*Modern Physics (PR: PHY 203 or 213 and MTH 140 or MTH 230)
Ŧ Optics (PR: PHY 203 or 213)

Electricity & 
Magnetism I
PHY 300 (3)

Principles of 
Chemistry I

Lec/Lab
CHM 211 (3)
CHM 217 (2)

Fine Art
(3)

Principles of 
Chemistry II

Lec/Lab
CHM 212 (3)
CHM 218 (2)

Mechanics
PHY 330 (3)

Thermal 
Physics

PHY 308 (3)

Writing Intensive
Elective

(3)

Capstone
PHY 490/491

(1)

Quantum 
Mechanics I
PHY 442 (3)

Capstone
PHY 490/491

(1)

Communication 
(3)

First Year 
Seminar

FYS 100 (3)

Principles of 
Biology I)
BSC 120

(4)

Principles of 
Biology I)
BSC 121

(4)

(CT) 
Multicultural 

Elective
(3)

Writing 
Intensive
Elective

(3)

Humanities
(3)

Organic 
Chemistry I
CHM 355

(3)

Organic 
Chemistry II
CHM 356

(3)

Organic 
Chemistry Lab 

CHM 361
(3)

Introduction to 
Biochemistry
CHM 365 (3)

Medical 
Physics

PHY 360 (3)

If you have questions or find 
inconsistencies, please contact Dr. 

Sean P. McBride 
mcbrides@marshall.edu

University 
Physics I
Lec/Lab

PHY 211 (4)
PHY 202 (1)

Calculus with 
Analytic 

Geometry II
MTH 230 (4)

English 
Composition
ENG 101 (3)

Advanced 
Composition
ENG 201 (3)

Calculus 
with Analytic 
Geometry III
MTH 231 (4)

Math Methods 
I

PHY 445 (3)

University 
Physics II
Lec/Lab

PHY 213 (4)
PHY 204 (1)

Math Methods 
II

PHY 446 (3)

Calculus (CT) 
with Analytic 
Geometry I

MTH 229 (5)

Soc. Science (3)

✭ Advanced physics courses are 
offered every two to three  
semesters; check with the 
Physics Department for 
availability. 

✭ Let Department Chair know if 
you have an interest in a 
particular elective course as 
soon as possible

• This is a sample curriculum 
only, the order of courses you 
take could be different 
depending on your year of 
entrance.

• All students must take more 
than 2 credits hours of 
capstone research

Modern 
Physics*
Lec/Lab

PHY 320 (3)
PHY 421 (2)

Optics
Lec/LabŦ

PHY 304 (3)
PHY 405 (2)

Elective
(1)

Physics Elective 
(3)

Bio Physics
PHY 350

Recommended

BS Physics/Minor Chemistry : AoE Medical Physics : Sample Curriculum (Revision 3-24-18)

First Year ✭Second Year ✭Third Year                     ✭Fourth Year
Fall Spring Fall Spring Fall Spring Fall Spring

16 credits 15 credits 17 credits 14 credits 15 credits 15 credits 14 credits 14 credits

Total Hours:
120

Course name
Course number

(credits)

Not required 
but strongly 

recommended

Course requires 
a pre-requisite 
(arrow enters 

from side)

Required 
course



https://www.aip.org/statistics/physics-trends
&

https://www.aip.org/statistics/reports/mcat-lsat-and-physics-bachelors

For the Medical Doctors and Lawyers

https://www.aip.org/statistics/physics-trends
https://www.aip.org/statistics/reports/mcat-lsat-and-physics-bachelors


Core I: 
FYS 100 (3)
100-200 level CT (6)

The General Education Requirements:
Core II: 
ENG Composition (6)
Communication (3)
Math (3)
Physical or Natural Science (4)
Social Science (3)
Humanities (3)
Fine Arts (3)

Additional Requirements: 
Writing Intensive (6)
Multicultural or  
International (3)

MI 206 is a prerequisite for MI 207, 208, and 210. MI 201 is a prerequisite for MI 202, 204,
205, and 206. BSC 227 and MI 201 are offered in the fall, check current version of course
catalog. MI 201 has BSC 227 as a prerequisite. MI 202-206 are only offered in the fall and
MI 207-210 are only offered in the spring, check current version of course catalog or MI
Department. CHM 203 is no longer a prerequisite for MI 201, contact Dr. Rita Fisher.

*Modern Physics (PR: PHY 203 or 213 and MTH 140 or MTH 230)
Ŧ Optics (PR: PHY 203 or 213)

Electricity & 
Magnetism I
PHY 300 (3)

Fine Art
(3)

Mechanics
PHY 330 (3)

Thermal 
Physics

PHY 308 (3)

Writing Intensive
Soc. Science (3)

Capstone
PHY 490/491

(1)

Quantum 
Mechanics I
PHY 442 (3)

Capstone
PHY 490/491

(1)

Communication
(3)

First Year 
Seminar

FYS 100 (3)

(CT)
Humanities

(3)

Human 
Physiology
BSC 228

(4)

Human 
Anatomy
BSC 227

(4)

Introduction 
to 

Radiography
MI 201(3)

Patient Care 
in Imaging 
Science

MI 202 (3)

Clinical 
Practice II
MI 210 (4)

Pharm. & 
Drug Admin. 
for Imaging 

Science
MI 208 (2)

Imaging 
Procedures II

MI 207 (4)

Clinical 
Practice I
MI 206 (4)

Imaging 
Procedures I 
IMI 205 (4)

Radiographic 
Anatomy

MI 204 (3)

If you have questions or find 
inconsistencies, please contact Dr. 

Sean P. McBride 
mcbrides@marshall.edu

Applied Prob. 
And Stats.
STA 345 

(3)

University 
Physics I
Lec/Lab

PHY 211 (4)
PHY 202 (1)

Calculus with 
Analytic 

Geometry II
MTH 230 (4)

English 
Composition
ENG 101 (3)

Advanced 
Composition
ENG 201 (3)

Calculus 
with Analytic 
Geometry III
MTH 231 (4)

Math Methods 
I

PHY 445 (3)

University 
Physics II
Lec/Lab

PHY 213 (4)
PHY 204 (1)

Math Methods 
II

PHY 446 (3)

Calculus (CT) 
with Analytic 
Geometry I

MTH 229 (5)

Electricity & 
Magnetism II
PHY 302 (3)

Medical 
Physics
PHY 360

(3)

✭ Advanced physics courses are 
offered every two to three  
semesters; check with the 
Physics Department for 
availability. 

✭ Let Department Chair know if 
you have an interest in a 
particular elective course as 
soon as possible

• This is a sample curriculum 
only, the order of courses you 
take could be different 
depending on your year of 
entrance.

• All students must take more 
than 2 credits hours of 
capstone research

Modern 
Physics*
Lec/Lab

PHY 320 (3)
PHY 421 (2)

Optics
Lec/LabŦ

PHY 304 (3)
PHY 405 (2)

MI / Writing 
Intensive

MI 411 
Transcultural 

Healthcare (3)

BS Physics : AoE Medical Imaging : Sample Curriculum (Revision 4-14-18)

First Year ✭Second Year ✭Third Year                     ✭Fourth Year
Fall Spring Fall Spring Fall Spring Fall Spring

16 credits 15 credits 16 credits 15 credits 15 credits 15 credits 15 credits 14 credits

Total Hours:
121

Course name
Course number

(credits)

Not required 
but strongly 

recommended

Course requires 
a pre-requisite 
(arrow enters 

from side)

Required 
course





Thank you for your attention! 
Questions?
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