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2 .  Read Thomas, Sections 14.3, 1 4 . 4 ,  14.5 (Note: i f  you a r e  not  too 
f ami l i a r  with these  vectors ,  you may f i nd  it he lpfu l  t o  view the  
l e c t u r e  a second time, a f t e r  you have read t he  appropria te  sec t ions  
of Thomas.) 

3. Exercises: 

2.2.1(L1 

A p a r t i c l e  moves i n  t he  plane according t o  t he  equation of motion: 

a.  Find t h e  tangent vector  t o  t h e  curve a t  any po in t  ( x ( t ), y ( t ) ) .  

b. How f a r  does t h e  p a r t i c l e  t r a v e l  between t = 0 and t = 6 1  

A p a r t i c l e  moves according t o  the  equation of motion: 

a .  Find the  pos i t ion ,  ve loc i ty ,  speed, and acce le ra t ion  of t he  p a r t i -

c l e  a t  t = 4. 

b. How f a r  does the  p a r t i c l e  t r a v e l  between t = 0 and t = 4 1  

c. Find a u n i t  tangent vector  t o  t he  curve t = 4. 

2.2.3(L) 
-b 

a.  Show t h a t  i f  $ = g!f,then the  acce le ra t ion ,  a ,  i s  given by 

-+ ds L-+9 + K(=)  N where P 8 = 0 and K = l$l . 
+ -+ 

b. Use t h e  .expressions f o r  a and v i n  p a r t  a. t o  f i nd  an expression 
-+ -b

f o r  v x a. From t h i s  deduce an expression f o r  K i n  terms of f and 2. 

c. Use b. t o  f i nd  the  curvature of t he  path followed by the  p a r t i c l e  

which moves according t o  t he  equation i n  Exercise 2.2.2 a t  t = 4. 

Use p a r t  a. t o  Exercise 2 . 2 . 3  t o  show t h a t  the  acce le ra t ion  of a 

p a r t i c l e  i s  always normal t o  i t s  path  of motion if only if 
i t s  speed i s  constant.  

2.2.2 
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2.2.5tLI 

Show t h a t  i f  t h e  equat ion  of  a curve i s  given i n  t h e  Car tes i an  

form y = f ( x ) ,  t h e  cu rva tu re ,  K ,  a s  de f ined  i n  Exerc ise  2.2.3 a. 

can be  computed from t h e  " rec ipe"  

2x a .  	 U s e  t h e  r e s u l t  of Exerc i se  2.2.5 t o  f i n d  t h e  cu rva tu re  of y - e 

a t  t h e  p o i n t  (0 , I ) .  

b. 	 I f  a p a r t i c l e  moves according t o  t h e  equat ion  8 = t + e2 t  +
3 , 

i t s  pa th  of  motion i n  Car tes i an  coord ina tes  is  y = eZX( t h i s  

should be e a s i l y  checked by t h e  r e a d e r ) .  U s e  t h i s  f a c t  t o g e t h e r  

wi th  t h e  r e s u l t  of  Exerc i se  2.2.3 b. t o  s o l v e  p a r t  a. by a d i f f e r -

e n t  method. 

2.2.7 

a. 	 Find t h e  cu rva tu re  of  y = a x  + b, where a and b a r e  given cons tan t s .  

b. 	 Find t h e  cu rva tu re  of  y = where -a i s  a p o s i t i v e  cons tan t .  

2.2.8(L) 

A p a r t i c l e  moves according t o  t h e  equat ion  

a .  	 Find i t s  normal and t a n g e n t i a l  components of a c c e l e r a t i o n  a t  any 

t i m e  t. 

b. 	 Find t h e  cu rva tu re  of  t h e  pa th  of  motion both  from t h e  r e s u l t s  of 

p a r t  a .  and from Exerc i se  2.2.3 b. 



I 

Study Guide .,. , 

Block 2: Vector Calculus 
Unit 2: Tangential and Normal Vectors 

Compute the  tangent ia l  and normal compane.nts o f  acce lera t ion  o f  


a p a r t i c l e  which moves according t o  t h e  equation, 8 = t3 f + s i n  t 
+ 
j .  
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