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7A Spring Lecture 2 and 3 Question 3 Solution

Man-Yat CHU (Energy)
February 24, 2018

1 Part a

Shown in figure 1 is the free body diagram of the mass. Note that centrifugal or centripetal forces
are NOT real forces, thus not included in the diagram.

It is not advised to draw the components of the forces on the diagram.

Also, the length of arrows does not need to be in scale.

One can use another coordinate system, like x y aligned with the two tension, it will give the same
result.

2 Part b

To find the tension, we can set up the Newtons second law for each orthogonal direction, namely
x and y.

In the x direction: — Typper €08(45) — Tiower 08(45) = mag (1)

In the y direction: Typper sin(45) — Tiower sin(45) — mg = may,. (2)

If we count the no. of variables, we got Typper; Tiower, @z and a,, that means we have 2 equation
and 4 unknowns at this point, which means we need more constraints.But we know that the mass
is in a uniform circular motion. From which we know that a, = 0 and a, = w?R, where w is the
angular velocity given and R is the radius of curvature for the circular motion. In the case,

R = lcos(45). (3)
On plugging in, we have

In the x direction: — Typper c0S(45) — Tipwer OS(45) = —mw?R (4)

_Tupper o Tlower _ _mWQZ (5)
V2 V2 V2

In the y direction: Typper sin(45) — Tjower sin(45) —mg = 0 (6)

V2 V2

The rest is just solving the system of equation. To solve it, we add the x y equation to eliminate

Tupper Tlower —mg = 0. (7)

Tupper
_ 2T ower —mg = _M (8)
V2 V2
mw?l  V2m
Tlower = 2 - Tg (9)



X
Figure 1: Freebody diagram for question 3
Then we plug in the Tj,,er back to y equation to get
Tupper ﬂower
—mg =20
vz ve
Tupper mw?l  mg
— +—=—-mg=0
vz ave oz Y
Topper :@ n mw2l.
2 2

And thus we found the two tensions.

Note that many students used a, = v?/R or even a, = w?/R, we are not given v and the second

equation is simply wrong. Also R is not [ given.

There is no need to put unit in the final answer for symbolic questions, th units are hidden in m

and g and etc.



Loe A Sere i3 -

&) Mg
bo egp SyShm at rest
end Mox)

@mﬂm;r\ MMQ.'

r-'fgx -

| L6y = Te"moj * MaOy

& r{(m(‘: FF =Tp +m&jg;n(@-—. 6 O

, %) ™S ® L 260= Np - MAG S(eh= MA Gy

. ,’é?x1 . Sinte B Golid~Js mossle of 1aE

Kwoud thot T) = T2 T

O \'mua O "71!—("\63\ B

B Nyp - Trowgsin®) = o ~ D We Ko ok Gy =6, 2 dgy = O
SN LR uivt b (d Wea fyshen T

7 5 e Wmow fhak gkl MLk TS

Coz Ny sine we ore ot X

* 3 @.’CL&H"‘\S y 6 unKvaan §
® NA- mxxjwsfa’s—, O =7 A.mAscasw& g
mpepsiirans |

MASCJS(%/A; - m63 + MAjju‘nCBj‘: O

MA@COSCQB NS fmga_sm@ Még Limik J\J\$}f e fore 6‘15‘0" Shorks o
. M
My - m ﬁ\nC&") g CO%Q)JD e mox
Wo« = A ( /‘fi__x mﬁ) mog§ oF R J g s, T % whoen
o o thud A does nog o poms daoa
% L‘WS& Q/’ ('\(3 M CA,?_Q_,L shft o ¢lde vp MP
@ T:mbﬁ
@ -Namy -7 +MA3$MC95 = B
9 _’\.:lAc mACJ s (9‘)
_mkgusce‘w - mﬁﬂ s mka/;\\.,\(g)._ o P—\g““ ] :&m —S
e 3 £poinks_up
Mp = MA(SND) —M @) h/'t. MIA muf( O |
/1 :)M (_ Ms . @gow-\l\c&x}

ot Shide down fve incivne (’\WK

Scanned by CamScanner



—

L?;'. @\:/MA,MA/M@/@ Mg 27 MA (B rmoses wp @rfoﬁcb.m

EL\A. y O, Yy A
s T ,_@ J 5fe =0, ) 0
7@) I ‘ %} i(r ﬂ"GS" mgo\o\f 7
' “ O 45 - F:C *mhaﬁ‘“@ = MA Copx

m
64 , M ) $E = N MAﬁaasaﬁ 2o = O

@
" snLe Mot iy
be bomt e‘b‘- S wn Wi/ oA nhack
= 3 e wilh N\oAg tnine
= fp= I\J/t/\,A ace clu,-«o ¢ Pon h‘rvf,

“7 Smee W vope of W
N (ﬂ’—! nod e ‘«’/‘5\’%
we Ko M"\' ‘&3 ,‘Qk\

, Owy = Gy

0 ip T ety (D

MAGCS(S) PAW = Maffyt g « M (8) Zama dig,
MA 3‘-05(8) M - My« m,o/asw\(@ﬁ = Mpday + MA Aoy
_m
W% Q@ﬂ . Agcaso?&:\u me?ff"\l-\ﬂ{\(\cgﬁ \ Ja—
| + M
Up }H , W B : & |
At I -
(8 P30k -
;’_ (M W)

\
. ..,) mGS 7 mk's (_Ii‘n(}lcvﬁ:p

N\ Gngumr

)
—

Scanned by CamScanner



	LeeSp18Problem1Sol
	LeeProb2sol_small
	LeeProb3sol
	Part a
	Part b

	LeeProb4

