A typical correction of the Physics 1 Exam

1. the position vector OM :

OM = 7€, = 2sin(0)é,
The representation of OM in the (polar) coordinate system at + = 1s. Scale : 1em — 0.2m.
a1t {000 = /4

r(1) = 2sin(n/4) = 1.41m — r(1) = 7.07cm @
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2. the radial 77 and transversal Vgcomponents of the velocity :

doM

V= e 78, + 18, = 2 fcos(0)é, + 2 sin(0) 9é,

Where 6 =%§= wt/2

—

V = mtcos(8)é, + mtsin(0) ég
V= mtcos(6)é, @

Vg = mtsin(6) éy (0.5

The representation of V in the (polar) coordinate system at + =1s. Scale: lem—1m/s.

L 'Vr(l)l =n(Dcos(m/4) = 2,22 m/s - 2.22cm |
e {lﬁ(l)l =n(Dsin(n/4) = 2,22 m/s - 2.22cm

a. The expression of |V/| at time .

,I7I = \/(ntcos(@))z 1 (ntsin(@))z = 7tt\/(cos(€))2 o (nsin(@))z =mntm/s @

b. la;|:the magnitude of the tangential component of the acceleration vector at t=1(s).
d|v

# =2 e @

_<'|".—

LIPS SO N



e

T

Exercise 3:

The radius of curvature at this instant:

Where :

laz] = Vld|? - |a;|?
Thane we must compute|dl:

—

i — e mcos(60)é, — ntfsin(0) &, + mtcos(8)08, + msin(6) €y + mtbcos(8)é, — ntsin(6)6 &,
d = (mcos(6) — n?t%sin(0))é, + (msin(0) + m?t?cos(9)) &,
P \/(ncos(@) — nztzsin(e))z + (msin(9) + nztzcos(e))z

g = \/nzcosz(e) + mtt4sin2(9) + m2sin2(0) + T*t*cos2(0)

a =+/m? + et Y]
@] = /72 + w4t — 2 =n?t? m/s?
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Exercise 2:
a) . the acceleration of mass m:
By applying Newton's, second law on the mass m:

Zﬁnet:mdﬁﬁ+ﬁ+?m+f:ma@

ﬂ
i AN
By projection of this equation on the axis: ] ‘
{OX:Tm—f:ma 0.5 . T«'ﬂ
O0y:R-mg=0 & R=myg éé, 'E
We have: , J
f e ' .
Mk:E:f:#kR:#kmg @ 1415;0)1(1"
Tn — lgmg = ma P
By applying Newton's, second law on the mass M: i

Zﬁnetsz::»ﬁ+fM:M&@ '

By projection of this equation on the axis:

0'X':Mg — Ty, = Ma (05
The cord and pulley have hegligible masses: A
Tn=Ty=T Q@
by substituting this relation into: 1
— = Mg — 5X10-0.4x3x10
f’ Sy SRR ) g _ = 4.75 m/s?
Mg —T = Ma M+m 5+3 >,
(b) the tension in the cord: from the equation o ’

T=Mg—Ma:5X10—5X4.75=26.2Q55
0.5

The work done by gravity:
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Was(P) = mgh =
Energy lost due to friction:

Was(f) = - 4B = fABcos(180) = —fAB x
While: :

~MmgABsin(30) = —15x 10 x 5 x 0.5 = —375/ 0.5)

i — g == UgR,and R = mgcos(30) = i

= Hrmgcos(30) = 0.4 x 15 x 10 x 0.86
=52V (05) |
Was(f) = —fAB = 52 x 5 = —260/ (05
work done by the 200 N force:
Was(F) = F - 4B = FABcos(0) = FAB = 200 x 5
= 1000/ (05
the change in kinetic energy of the crate:

A = 3 W (Frer) = D W(FC + V) =, () 4 Wis(

=l

)+ Was(F) + Ws (F)

Where:

WAB(ﬁ) =0/ @

: AE; = =375 - 260 + 1000 = 365]
the speed of the crate after being pulled 5.00 m

1 1 2AE, 2 % 365 :
AE, = EmVBZ —EmVAZ = =\/ =t V2 =j T (2.5)2 = 7.41m/s @



