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Normal Force 1 pt for Normal force pointing in the correct
(a) direction & correctly labeled

1 pt for Weight or Gravity pointing in the correct
direction & correctly labeled. mg is allowable.

Weight or Gravity
/
’
Y (b) First, find the box's
S acceleration from the forces
/}79 Co SEx = ma 1 pt for some statement of Newton's 2nd
, - . .
// \\\86‘0 mg cos60 = ma Law, or equivalent relation
/ T~ g cos60 = a 1 pt for correct component
J mg /779 (10)(0.5) = a
S/}76.0 5 m/32 =a 1 pt for correct acceleration with units

Now, use the acceleration to find the roof edge velocity

2 2
VT =Vo™ + 2a(X - Xo) 1 pt for correct substitution of Vo, a and
(X - Xo) into correct equation of
V2 = (0)2 + 2(5)(4) kinematics (alternate two-step solutions
are allowable)
2 _
V= =40 1 pt for correct answer and units

V =6.3m/s
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(c) Break the velocity up into components

6.3 cos30 e .
1 pt for correct identification of velocity
30 components

6.3 sin30
6.3 m/s

First, find the time it takes to get to ground:

Y = Yo + Vyot + 0.5at?
_ : 2 1 pt for correct substitution of Y, Yo, Vyo and a

0=3-63 Sm30£+ (0.5)(-10)t into the correct equation of kinematics

0=3-3.16t- 5t

applying the quadratic formula
t=-115s0r0.52s

choose the positive answer, and proceed to x 1 pt for correct time
direction:

1 pt for correct substitution of X, Xo, Vxo into the

X = Xo + Vxot correct equation of kinematics

X =0+ (6.3 cos 30)(0.52)

X=28m ‘ 1 pt for correct answer and units

(d) This requires conservation of momentum,

which we have not done yet
1 pt for statement of conservation of momentum or

Pi = Pf equivalent relation

MVi = MVf
1 pt for correct substitution of masses and velocity

(6)(6.3 cos30) = (12)Vf

27 m/s = VFf 1 pt for correct answer and units
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(a) Take the antiderivative to get velocity function

a =3t 1 pt for recognition of the fact that antiderivative

o of acceleration is velocity
V = antideriv(3t)

V= (32t + Vo

2 1 pt for correctly taking the antiderivative
since Vo = 0:| V = 1.5t

\
\
b) \N
(b) Frope,-"
2Fx =ma
. 1 pt for statement of Newton's
Frope - mg sind = ma 2nd Law or equivalent relation
Rad mg cos® 1 pt for correct x-component
’ H —_
- Frope - mg sinB = m(3t)
1 pt for correct substitution of
masind ] acceleration function
g'é Fro e~ 3mt + mg sin6
P 1 pt for correct answer

(C) Finding total impulse is something we have not done, yet.

impulse = Fdt 1 pt for recognition of the fact that
total impulse is the integral of the

; — net force with respect to time
total impulse IFne dt

= [ma
= [m(3t)dt

= (3/2)mt? $ 1.5mt

1 pt for correct substition of
acceleration function

1 pt for correctly taking integral
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Take the antiderivative again to get the position
function

2 1 pt for recognition of the fact that antiderivative

V =1.5t of acceleration is velocity

X = antideriv(1.5t%)

_ 3
X =(1.5/3)t” + Xo 1 pt for correctly taking the antiderivative

(X - X0) = 0.5t°

3 1 pt for correct displacement equation
Eisplacement = 0.5t

(e) The magnitude of the kinetic friction force is

equal to uN 1 pt for correct recognition that the kinetic friction
SFy=0 applies

N-mg cosB =0 1 pt for correct application of Newton's 2nd Law
N = mg cos8

f=uN {pmg cosO ’ 1 pt for correct answer




