
A c o p y of t his a p pr o v e d s yll a b us is o n fil e i n t h e d e a n’ s offi c e.  
U p d at e d 1 2/ 1 4/ 1 8  

P a g e 1  of 2  

 

E N G R -2 3 3  M E C H A NI C S - ST A TI C S  3 C R E DI T S  

S Y L L A B U S  

C A T A L O G D E S C RI P TI O N  
A n  i ntr o d u cti o n t o b asi c  e n gi n e eri n g  str u ct ur al  a n al ysis  of  st ati c  ( st ati o n ar y) o bj e ct s. M et h o ds  t o e x a mi n e  e xt er n al  

a n d  i nt er f or c e s o n  str u ct ur al  c o m p o n e nt s  ar e  d e v el o p e d  usi n g  v e ct or  met h o ds.  

Pr er e q uisit e s:    P H Y S 1 3 1 0  

S e m est er Off er e d:  F all  

CC O M M O N O M M O N SS T U D E N T T U D E N T LL E A R NI N G E A R NI N G OO U T C O M E SU T C O M E S   
U p o n s u c c e ssf ul c o m pl eti o n of S a n J u a n C oll e g e pr o gr a m s a n d d e gr e e s, t h e st u d e nt will d e m o n str at e c o m p et e n c y i n …  

BB R O A D A N D R O A D A N D SS P E CI A LI Z E DP E CI A LI Z E D   LL E A R NI N GE A R NI N G   
St u d e nt s will a cti v el y a n d i n d e p e n d e ntl y a c q uir e, a p pl y, a n d a d a pt s kills a n d k n o wl e d g e wit h a n a w ar e n ess of gl o b al 

c o nt e xt s.  

CC RI TI C A LRI TI C A L   TT HI N KI N GHI N KI N G   
St u d e nt s will t hi n k a n al yti c all y a n d cr e ati v el y t o e x pl or e i d e as, m a k e c o n n e cti o ns, dr a w c o n cl usi o ns a n d s ol v e pr o bl e m s.  

CC U L T U R A L A N DU L T U R A L A N D   CC I VI CI VI C  EE N G A G E M E N TN G A G E M E N T   
St u d e nt s will a ct p ur p os ef ull y, r efl e cti v el y, a n d et hi c all y i n di v ers e a n d c o m pl e x e n vir o n m e nt s.  

EE F F E C TI V E F F E C TI V E CC O M M U NI C A TI O NO M M U NI C A TI O N   
St u d e nt s will e x c h a n g e i d e as a n d i nf or m ati o n wit h cl arit y i n m ulti pl e c o nt e xts.  

IIN F O R M A TI O N N F O R M A TI O N LL I T E R A C YI T E R A C Y  
St u d e nt s will b e  a bl e t o r e c o g ni z e w h e n i nf or m ati o n is n e e d e d a n d h a v e t h e a bilit y t o l o c at e, e v al u at e, a n d us e it 

eff e cti v el y.  

IIN T E G R A TI N GN T E G R A TI N G   TT E C H N O L O GI E SE C H N O L O GI E S   
St u d e nt s will d e m o nstr at e fl u e n c y i n t h e a p pli c ati o n a n d us e of t e c h n ol o gi e s i n m ulti pl e c o nt e xt s.  

St u d e nt w or k fr o m t h is cl ass m a y b e r a n d o ml y s el e ct e d a n d us e d a n o n y m o usl y f or ass e ss m e nt of c o urs e, pr o gr a m, 

a n d/ or i nstit uti o n al l e ar ni n g o ut c o m e s.  F or m or e i nf or m ati o n, pl e as e r ef er t o t h e D e a n of t h e a p pr o pri at e S c h o ol.  

CC O U R S E O U R S E LL E A R NI N G E A R NI N G OO U T C O M E SU T C O M E S   
U p o n s u c c e ssf ul c o m pl eti o n  of t h e c o urs e, t h e st u d e nt will b e a bl e t o …  

1.  F or c e s,  m o m e nt s,  a n d  c o u pl e s.  

2.  M e c h a ni c al  s y st e m s  a n d  e q uili bri u m.  

3.  C e nt er  of  gr a vit y,  c e ntr oi d,  a n d  m o m e nt s  of  i n erti a. 
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Special Learning Outcomes 
Upon successful completion of the course, the student will be able to… 
Represent forces, moments, and couples as vectors. 
Manipulate 2 and 3-dimensional vectors graphically and algebraically. 
Use position vectors and unit vectors to represent direction. 
Perform dot product and cross product vector operations. 
Verbally define the moment of a force, and of a couple. 
Apply the rules of movement of forces, moments, and couples on a rigid body. 
Reduce a complex system of forces to a single force and a moment at a specified point. 
Further reduce a system of forces to a single force, acting around a specified axis. 
Reduce distributed loads to a single force. 
 
Know and apply the conditions for rigid-body equilibrium. 
Draw simple free-body diagrams which represent actual mechanical systems. 
Use free-body diagrams to write the equations of equilibrium in 2 and 3-dimensions. 
Solve the resulting simultaneous equations using matrices and a scientific calculator. 
Apply force and moment constraints to various mechanical supports. 
Know and apply the assumptions made in the analysis of simple trusses. 
Define a two-force member. 
Apply engineering judgment to simple truss structures in order to determine whether the members are in 
compression or tension. 
Draw free-body diagrams and analyze trusses using the methods of joints and sections. 
Apply analysis methods to simple frames and machines. 
Describe how external forces and moments on structural members translate into internal forces and 
moments. 
Relate internal forces to the process of structural member design. 
Calculate internal forces at specific structural locations. 
Calculate frictional forces and apply them to structural analysis. 
 
Define and calculate the center of gravity position for a system of particles. 
Differentiate between the concepts of center of gravity and center of mass. 
Explain the calculus-based derivation of center of gravity, center of mass, and centroid for a randomly shaped 
solid body. 
Use calculus-based arguments to calculate center of gravity, center of mass, and centroid for simple, 
symmetrical objects. 
Verbally define the concepts of area and mass moments of inertia. 
Explain the calculus-based derivation of moment of inertia. 
Relate the relevance of moment of inertia to design of structural members. 
Calculate moments of inertia for various single piece and composite physical cross sections.  
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