Problem 1 GPNI1-MID

The spherical coordinatesr, 8, ¢ are defined as in the figure. 7 A
The vector 7 1s given by the sphereical coordinates:
r = 10,60 = 40°, ¢ = 65°. We can also describe this vector in

Cartisian coordinates ¥ = 27 + yJ + zk. Find the components

of 7 in Cartisian coordinates. (05/)\E8)

F=xi+yj+ 2k
(a)The length of the vector of 7 projected(12%) on the xy-plane(xy-
).

01: ANS:=10*sin(pi*40/180) =6.428

(b)x=..
02: ANS:=2.717
(c)z=____

03: ANS:=7.66

(d)Suppose we have a vector a = 21 + 3_"}' -+ 41:%, find the angle @ and ¢.
= degree.

04: ANS:=42.03 (e)p=_____ degree

05: ANS:=56.3



Problem 2

A particle 1s moving in a straight line. The position of the particle 1s given as a function of time :
x(t) = 6t — 5t* + Tt — 3. (a)Find the average velocity of the particle during the time interval from
t=3 to 5. (b)What 1s the instantaneous velocity of the particle at t=4. (¢)What 1s the instantaneous
acceleration of the particle at t=4. (d)The mass of the particle 1s 5 kg. What is the average force

exerting on the particle from t=3 to t=5? All quantities are in SI units. (04/)\E8)

(8)Vgpg==_______m.s

(b)v(4) == m.s

(e)a(4) == m.s
08: ANS:=13
(d)the average force, F,,, == N

09: ANS:=670



Problem 2
A particle 1s moving 1n a circle of radius 7 and constant speed v. Write the coordinates of this particle as
a function of time ¢. The initial position of the particle is 2(0) = r, y(0) = 0. (02/)\E8)

z(t)=_____ [nvt]
10: ANS:=r*cos(v/r*t)
y(t)=___ [rwut]

11: ANS:=r*sin(v/r*t)




Problem 3

FIEREEITHIK - FHE 0 = 53° WERE vy = 37.0 m/s TREEEKIE -

PART LLETENYBAUERRE - £ =2.0 SH—I KB )UENME (b)FRE - KIKEERTT
SR (o) FElt, - LRI (d) SE h ¢ (e) 5THE/KEFIE R © (09/)\iB)

(a)position at t=2 s: ()t = s
r= m

15: ANS:=3.02
12: ANS:=44.4

(d)h= m

y=____m

16: ANS:=44.7
13: ANS:=39.6

(e)R= m

(b)the speed at t=2 s, |v|= m/s

17: ANS:=134

14: ANS:=24.35
PART.2 For (f) and (g), during the first 2 s, find:
(f)the work done by the gravitational force=__ ]
18: ANS:=388
(g)the impulse of the gravitational force=_ kg.m/s

19: ANS:=9.95

PART 3.(h)if the ball explodes at t=2 into 2 pieces of equal masses. One takes a free fall from rest, find the x coordinate of the
other piece when it lands on the ground. z= m

20: ANS:=199.8



Problem 4

EES - mEANF, UAE ¢ =53° iMZE 3 kg EF L - EREFLUE
EiRE o) FRREEERRE - RIHNAERI =45 () S EFREE /E
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21: ANS:=149.4 = gy 53+ s
:?2

WF =My h = 3 x9. JXD:.S‘:‘L%

Ford = mﬂgwlﬁ
F reg2’=3(1.0)am€C

F =iy
F i s = N =035



Problem 4

Bl R —BAEEAE m, =1.0kg NET  UNBERABE 0 =30° 1
mEENEL - bLLEETu%mﬂxﬁﬁ’ﬁﬁﬁ%@}zﬁﬂiﬂﬁﬁﬂ%
HIESEHB m =3.0ke H’Jmﬁ BinemEENEES - ﬂu%%
SEAF IR/NE 23N - (a) B1E4 ?H’JE‘E?’JTE:S’"\ ? (b) MiEEaz=

D7 (o) EARERMEER T « Fe. NOBERNEAERZ ) ? (034\

the acceleration a= m/s2

2. ANS:=1.8



Problem 5

Part.1 In the figure, two blocks of mass M are connected by a T;
massless string over a masslss pulley. The string does not slip on the ,ﬁ
pulley and the pulley's axis 1s frictionless. The surface of table 1s ‘

smooth(frictionless). When this system is released from rest, the
acceleration of the blocks 1s constant. What are (a)the magnitude of

either block's acceleration a? (03/)\Z8)

a=____ [M,g]
23: ANS:=1/2%*¢g

PART.2

Refer to the same figure, two blocks of mass M are connected by a massless string over a masslss pulley. The
string does not slip on the pulley and the pulley's axis is frictionless. Coefficient of kinetic friction between
table surface and the block is ur. When this system is released from rest, the acceleration of the blocks is

constant. What is the magnitude of either block's acceleration a?

a=____ [M,qg]

24: ANS:= o = 1l q
| 'E__ d‘

PART.3

Refer to the sam figure, two 6.20 kg blocks are connected by a massless string over a pulley of radius

R = 2.40 cm and rotational inertia I = 7.40 x 10~* kg.m?. The string does not slip on the pulley; it is not
known whether there is friction between the table and the sliding block; the pulley's axis is frictionless.
When this system is released from rest, the pulley turns through 1.30 rad in 91.0 ms and the acceleration of
the blocks is constant. What are (a)the magnitude of either block's acceleration a?

a= m/s?

25: ANS:=7.54
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A force F=42.36N
pushing m2 to the right.
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Problem 6

amal & B 2P RImIA PI‘E%B’\@@JEEE’JEEEM - [lFs P EYIEERY
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I= kg.m? m=0.5 kg, R=1.2 m.

(3 Ko e
w= rad/s T—_- F__\_ [zm} CZP\) ik JMR*‘W@’K}
27: ANS:=2.59 5 73 R?_

| - r———
K= 3 :Lj‘}fﬁi“ﬁm\{“ g
28: ANS:=29.4 y T i_i'l'? zmg+m(ak2))—§'\')\

gu:—twﬂﬁﬁéﬁﬁz—f”ﬁi

“%Iw*’ﬂU; + (Bw)u= omgR

b= 23§
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Problem 6

4 particles of equal mass (m = 0.2 kg) are sitting on the corners of a
square of side a = 2.5 m. The square 1s oriented as in the figure and
rotates about the vertical axis as shown. The masses of the rods
connecting the particles are negligible. Find the moment of inertia. (01

/\EB)
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Problem 7
KRR E—(EREEESE3.5 x 10 kg - IREEBHESEIRE?2 x 10" m RIS EUE
B HEERNEBIERER4.8 x 10° Wm? - OJEIHEEEZ/ENINE - (04/)\E)

(a)MEREEERKD - TEMAIBEMEEEEENER AT C 7 RENEE= m?

30: ANS:=4*pi*2.0E11**2 | =5 ()27E23
(b)EEMEE S ITHER= W
31: ANS:=2.413E27

PART.2(c)For a microwave of wave length 1 cm find its frequency= Hz

32: ANS:=3E8/0.01

PART.3(d)1 eV= Joule
33: ANS:=1.6E-19




Problem 7

As shown in the figure, a bullet(+38), of mass m = 100 g and speed
u, is fired into a block of mass M = 0.5 kg which is suspended(7%&#t)
on the ceiling(ZX754R). The bullet embeds(7%Z A\) in the block and
raises(}2/=) it by a height H = 20 cm. Find the speed of the bullet u?
(02/)\E8)

(a)u= m/s

38: ANS:=11.87

(b)the ratio of the thermal energy to the initial kinetic energy of the bullet=

39: ANS:=0.8333

=40 3




Problem 8

A 20 kg block 1s 3.5 m away from a stiff spring and moving towards it at 5.0 m/s along a rough
horizontal surface. The spring has an elastic constant k = 500 N/m, and it gets compressed 0.50 m
after the block strikes it. What is the coefficient of kinetic friction between the block and the rough

surface? (01/)\E8)

v A
coefficient of kinetic friction= —_ /f:.{

I b g
38: ANS:=0.239 Vi ’v—‘/ﬂ?cﬁ)

AE =6K 4380

) (0-S)
= - (ZC)UQ ta C Use 3.5 instead

| - -~ . 3s45) |0f3.5+0.5
e T-g WI’\C Y Accept 0.273




Problem 8
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mp]

Lagpy

HIRE FAREPEE= cm
39: ANS:=10
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by mg=kle) 5 =10 W =~5,71S

2 h= -5 ~E15)=10 (cm)



