
Exam #2 Ð October 7, 2008 Name________________________ 
Physics 109 Ð General Physics Ð Rioux 
 
 You will be graded on completeness as well as the answer. Therefore, show all of your work and 
record any assumptions that you make. You may use a calculator during the exam. If you use scratch paper, 
make sure that it is attached to the exam when you turn it in. The following constants and equations may be 
useful Ð you should be sure that they are appropriate for the problem at hand. 
 
Kinematics: Δx = xf − xi   ! v = vf " vi   ! a = af " ai   ! t = t f " ti  
 

v =
! x
! t

           v(t) =
dx(t)
dt

     a =
! v
! t

 a(t) =
dv(t)

dt
=

d2x(t)
dt2        j =

Δa
Δt

 j (t) =
da(t)

dt
 

 

Δx = v(t)dtt1
t2
∫  ! v = a(t)dtt1

t2

"  ! a = j (t)dtt1

t2

"  

 

x = xo + vot +
1
2
at2  v = vo + at  v2 = vo

2 + 2a(x ! xo)     x ! xo =
1
2

(vo + v)t  

 

Calculus: 
d
dt
(Ct n)= Cntn ! 1 Ct ndt! =

1
n +1

Ct n+1 + D    

 

Spheres: V =
4
3

! r3  A = 4! r 2 Cylinders: V = ! r 2h A = 2πr 2 + 2πrh 

 
Circles: A = ! r2  C = 2πr  
 

Quadratic Formula:  an equation of form az2 + bz+ c = 0 has solutions z=
! b ± b2 ! 4ac

2a
 

 

Projectiles: R =
vo

2

g
sin2!   Circular Motion: v =

2! r
T

= 2! rf  ac =
v2

r
 

 
NewtonÕs 2nd Law:   Drag: Fd = bvn    and other forms 
 
Friction: Ffk = µ kFN        Ffs ! µ sFN  Spring:   
 

Gravity: Fg = mg 
  

 
F G = −

Gm1m2

r2 ö r    where G = 6.67! 10-11 Nm2/kg2  and  g = 9.8 m/s2 

 

Work:  W = F
!

" ¥d r
!

  A
!

¥B
!

= ABcos"   

 

Potential: ! U = U f " Ui = " F
#

¥d r
#

$   Us =
1
2

kx2 + Uo
 

  Ug = mgy+Uo
 UG = !

Gm1m2

r
 for UG = 0 at r = !   

 Kinetic: KEt =
1
2

mv2   

! 

F = ma"

  

! 

! 
F s = " k

! 
x 

! 

Wnet = " KE = KEf # KEi


