Higher Physics

Our Dynamic Universe

Problems Part 1: 
Solutions

[image: image1.jpg]Il m= h»‘OOka ore..  ©e
a = >COms? + 34 = tve e

S = Ma + MNOo
Iy + (peo xz'o@

1S.|&) buds l Bl [ ms

= (L = QLS
4 -\0 ©)
(Ol 7=
T

Sl

) L T ) aQ i\ 12

g % o o
o |

Bmzl—v'Okg \/\)=W\3 = 3320

1/s s/v
G e . S
L-10 e 8

pat. oo - UR

75




[image: image2.jpg]e 18y F=9Ln E = oG

al = 3\1% 2_‘-» = SQ
ov= 4 o Bmge

Q fn= 4o (O
@ = YsiS = 9 59 R
o Ahe s

.ley Me = 12000y
M von z | OQO
CQQ = 200’\)
ggvon: SC:()I\)
G Eo e RIS
B = Z(ZDO\L& rur\ = pAA
G = 2L O™ = @@ X 06,
= bLOo + 100
2 6-()&(02M

% oz VOms-* B e + F,‘?\,M\
vz 1000 oy stex g = SO0
=l ?_Zﬁgxlotsl\f

Oll) Fe = 7000

RN EE = SCOWN

Hoz-50my? = mo
M= ‘ULQO\@S = RO SO

2 WO N

Ercae. 2 IGO0 = TOO = 103 D




[image: image3.jpg]18, pry= uoo&«% ; T =20000

Mg = \m&é 'Uo &
— %o
g5l = IC@OR)
£, = YOo0N
T =il @S
2= g
iz Qv
e = e
9000 = LOO o
© = 2000
oo

\'LO%

]



[image: image4.jpg]B F=60n D

s
LON e LRGN

Q\)m = VY
¥ 290 % &
O~ < ?_MS“L

F= men

oz 9mg % z |6x 2

Fe? z LN
(0 Mz%ks & = e

O = Upny™ = 2 K

e

e e NI
i)
A & <
BN —3 Lin—H
G N

L

A execks BN on &, boloced \0:) QN of Qelckio

S execos  UN on C | bM\oj Ll—d\)@@ {etion .



[image: image5.jpg]Pl o

=~ a- %N
F =9:8n
Mz 2Ok
Ges?

T at s
g JIOX B, O
PR T T

2



[image: image6.jpg](S o oo

Bey £ ad L RO
SN

B) The mow Con pull Sea bhodhe of Bae Jordlen
co\er oo o Smalls  ong\s ko Buwe M Thi
W\ coade e ogeores grogostion o) Qs SON

opdied Qoree ko GCb L Baa \rorizonsod  Aurecidon .

1, F'L'\ = SOOCOS LLS

2 O’\) \ON
S0° >F i

Fy\,: \O ces S

Qm:ofz,o\as E.E wme
F:%:j'\) Gl = @@
exe ¥ (©- = L5 mg %
s m:)OOO\’-s :
| £=800mM
CQ z IOON
Gee 7 it
Fi_ = 300 cos LO f= mon
= 613N €13 = | 000 o
ores SIS

Fon 13- looe Yelo¥e

I
SIBN 2 0:-53mg’ 2 »

N




[image: image7.jpg]5@ FW:GZDCDS@ i

Fe = 990N

B Fi =<\uOc,os‘D> X

S SIEEN
m = 100k Baw & pAo
%.7 = 00 o
Fus = B - SR,
= WS- 996 OO
= N z 0 -3Ims-2
Fpor«\\d = (VY Sllﬂ@
= (2.0 a8 9130
£ Htw

Feiesionod Qoree e RN O\Qb\r'g Ve Sus S\OQ'Z

e
2L m Do
©

o3 . :

300 = oL Weoe = poging
6 2 = L Agn £6°
=0 13N
e

2 0-S0Xx A.3 e O TSR]
3 -

K



[image: image8.jpg]§..3) m= AeOkq

Weare. = Mgy sin®

=(qoexa §)sin S
= SN
S ZiaenN.

z 19 %3N o

(2= z l'lm'l

\/ z = ul + (2-0\3

2C 0 x DO
=)7@

Vi 2SS el

1

8%



[image: image9.jpg]D N@uxou%/\ Broe o oe  uproalonced Qorea- [SXSY;
Aownuoerdd 1o will bode o QU‘lDA ol Bs  Eo
decolecoxe tas b(‘o\\e,:jt;'\oo(:f;c ' S occeleroke (b
down s Qope.,

N Fon = gsn® 4+ by
= (®:0xA%)9n60 + \: O
= l%y\l dowvxt‘?\-ﬂ_ Slot‘l
e =
gw\ l"qw C‘LA/\ = NN O\
M= rl’C)k’-s [§5a= o ZuE) s
o = Ams—2 dowsw e slof&
B Fun = pas® - £
= =N dioti et S\inle.
ST OON
G =" 9@ e
. Ryt dovin the cloge

13



[image: image10.jpg]Work done , binedic

o0d\ pCenoal enoco

L) m=0:20
L\/‘z L-Om
3§q‘%p%y

‘/\L 2 L Om

OJ

e PGl
= 0%50x 9.8 x WO
= 9l

1

Y R
@ 2o <% Lo o
= i

(22

0

t\ost e Pl o N

e
@ VASL = N Lt PIeNS
= Oi o ongl X W ®
= #5G
NE = %'q(\’ws"‘

o (LSS (AT
v =0
Ul

WAl sz L HUN e
e +(ZxGQi)Xli$
e LWE




[image: image11.jpg]K N C(’ = f‘“a\/\
IGi@ise N x 0 FTO

=

= SRRy
5 s A
= & pnar?
Qi v ar el w V-
Giie T
Varoa SR pace
W) Y= Weore - = Mﬁ%\ﬁ@
e = @0 xa.8 sn@s7)
S R @ = SN
© ) Re Pl =i uosd @
el
3‘\09"‘%% LA
O = o.$9° S SRR e e

Vo = O 7 e
2 s ISES TN R0 (O)
2 A%

Yo = oS e

59



[image: image12.jpg]h.lay m= 50 kg
h=20m

B @w 2.8 o)\
S ALEAE) o GHE)

o) Peg iy
=

Sdre1Gans’
R2 2: Ol
E oz S0X08N
p="

S Q% x (D
7.§)(l0 = s

W

O x (0°

N

S\

5 S5 Vs

B e )
R'Oox \O%
TR L

il

S D@ O

3b



[image: image13.jpg]‘ -3
6.y M= 2Ux 107" ky

Ve e T BS

o = 20" + Ix0xTORO"

U= 2O my'

o 2@ GG " ~ex10°%a = A00

Vo= o = TEL
-6x10"°

S \03m3~’z.

e
i x (1S x Io;\
== SR
ie. 220N 030;“"« the darechion

of ofron.

E\ o o s}’iMo o

e S ol S

EEEE S
6\,_: (”,\,\;
=
P A - ot o
R e DR

@ NE =0~ @N &
(@ SaaRe “r(-le)uoz){
t = &E
IS‘X\O?
zZ»();(\o"3 S

37



[image: image14.jpg]Secion D Colimions ord expesios

l. &) W\:S\«_%

vz [ me! r\\é/\x
0" %

\5 M= ‘ZQ\LS
Ve 2Sms ' down
7
P

C)mz\-g\za

@ = Mmv

= St
= 20 koms™' pne
2 )

p=rmv

= @S

z ‘500\13 st down

m Vv
vz 6ms! \th aea
R z A kome" legt
J
T e _
i = |0 kg \
WA = 1-Ses? '\A'-‘-OMS“ V;(z
? vegare = SRR
MW, A NAPRV NS = M/
30 = .0
G GRG0
L O
= &5 ! (4\))
B Ehbﬂ@oca = \/ZM\U\\L ar ‘isz\fE kinexic e A
= Awd e 15" e in Qs ol Slon
= ‘l‘l@’S C e colslons v
walosae
E"Lo.g_w = lLVV\\/l =
2 % x1:0% 0715 25
s




[image: image15.jpg]B Eew = (mut « hmaud) - (

- m,:u-Okg 00 TR W TG [t = M v
M = 0-\ IR (roxcy 4 (O IxI60) = M1y
el s (@@hass (@) = L\r\\/
N = O et NG = B
o= x|
aclches 212 by ywart

L.my=2- O\(.S M\, ama (A (S e 1AWV
= (2-0)«@&3 (M, xO) = mx0O-2
. =G ! \ 2 D 2Zm
e -0l ) = I
AL = @y oL

Sty = S\L?S
e = (A Ay
= D
z 2.0k
=aginhe DO, Pk WL = MY, (Mg

uyz LOms ' |(ox 20) +©@3x0) =(ox\D+ 03,

prie e OFcl A ot Y, ¢ B

e = O3t t & PRl s M PR

= e T Ya = ¢ G

e 0.3

L

2L Y x VoR 7.0

2.
~
- -39

oL

fin‘L A% Ii.m V:}
? = ((’zx\‘o‘xrﬂ('ixog"%ﬁ
0.2 4+ \-1)

a5



[image: image16.jpg](S M, = 200Ckq 7 DU S LA P T My
U, = A0ms ! | (1000x20) +(1900x8:0) = SO0V
M 2 1SOCkq 18000+ ¥EOCO = FEOV
Uns e % O~y 5© e = S 00v
Vi v =1 2006®
ZS@O
= 36 \’hg"

) uj'v\\= \L&QOks AW S A AU = x My V2
w, = Ve (lwooxd) + (0oo x 30) z(\uom?.@) + \oOV,
Mo = 1000kq | 2:8x1S + TOxI0Y = RSx10Y + 1000V,
Ao = o 2Rl e = o Uxo" y linoo v,
v, 24 D% S w0 - o,

L P ek Ve z 3 Saet
1x\0°
= e o
2z Z SM§’|
@ EL &a@om E\z AQUU'
Loz & mud B0 et S 12 VA e

(i x tuoo x 20D + (K x 000X 30D

9. 8gues 4 i idulet
o

(4x1600x25%) + (kx 1000 x 237)
b bx10S + L ex\o®
’TOX\OCS

O 2%\0°3 og Ei Lo \zzen lo% dw{rg s

co\\\s\en, -

Foat o @sN\\Slers - &

nelordic .



[image: image17.jpg]. o b S oW o TR

© =

1200 x _10) +(800x°\\, = (u'z,ocwﬁ + (?OG X \h

BAJxi0r = OBOG & TN
\2.00 v, = 10600
e o i
V., = Yele
z . % gt
A M, = 0-Rkqg AV D Al NG e (A VA
9 ' x PR
s - Senss!
= g bex1 DHl1x9.0 = OV
e 2= 7 - @) =yl 2 SWIRO TV
EETYA
V‘L = o
M, = 2~Of¢3 = O COms?
3 =
\O [Mye= (\;-CL\gj @ = MV, + Mo\/s,
VM, = \Oms ') lé-lx (CB*F Q@ - NO\/»s
My = O'\Zohﬁ - CYOve = 2.0
5.0
Yz =& /N8 S wioe
26 T pme”!
= A& Dt [ope
)l s = Gla Qom MGV VeV,

"

e (i) 2(0.0x 1, 0) + (- 9.\,

Ve ==2: Oos (loe0) L0 = B0

Mz = 7 M, = H@(ﬁﬁg

Lt




[image: image18.jpg]2 L, =<Chea et ) 2N ol L
B o O - &ox0 S0 + @ v,
v, = 0-Soms 150y, O
A s = 30
£ -0 Fago!
= 0-20ms ! L@Qh
12. |, = 2. Olkg g = Wiy . a Vi iue
Vs P Oy (m‘shb = (Lon @ XOY,
M, =z - O)Vj 30V= k- O
\lr.=? Vy = %%
2 el R L
= -3 ! Lept
W L 6= -0eN Fe = my -pmin
Mm=0. 9500k TQOXLS OX\UTT = 0 WweV - O
E= L»S-OMS"J 0-288 = 0:-200v
VR = ,Q—'—%l,?-—;\
n=? = S s
S| n = 0.500 ks Fe = pmv = pun
£ =SOms Exsonyz =0 500 x (5~ €]
ok 5 | 9020t 2 B0
Ve (Oms™' Eao %’c-so.x\o 2
e A (.20 )
i M=(>.‘\OO\<53 Fe = MV - PAA
vz 30my ! rige 210100 x*%) -O
F=(oon oot = 5@
T e = ldg
= 0 O0s
SO S

I.,,'L




[image: image19.jpg]12.] M=0-150%gy bo - G wedoc 3\0@/\
v ? % = (% b
x kIO ° gUO
= © 30 N
P = iy — wwg
L= oo
v a2 %/O~ ISO
= -3 ms!
5] o) 0= 0: 00k Eo = Ek
A= 0 20m MQA z & pyt
BhzOalt V. \Jan
Loe s -
O \/
2 L v = V0dl,
2\2 x9-Yx0-20 ”-\b xAEx O I8
A B z 1 ¥¥pgt!
Ao vnuords Upinoandd
AR = My = WA

=y - W)

-0-lco (%% - (-1-aB)

= @ S5 \zgmg“‘ Upnoorda

Bk - 15 Cite: bp
= 0-29 ko ms™! £x98x10°7 = ©
unglac = Q- I W vowards F =1S- 6N opnads
N el iRl - wa &

z O.\é{&—r S-e

== lé)‘ Q)N

4§




[image: image20.jpg]4] m = OOL@O\m

= @ <KOOM
he = 0 LSO ™
£ = 5RO
6 Egz Ci oegore albor
e VO R SR V=l
e AVA: z 2 Abmy =9 Yo
o= 23\/\ Aowwigorda upwmdA
85 Fe=-%e Do = pav- paasA
Ct zaWvaARAT = VA (BAS

980k = 0 cuenl 2. o -[5-ag)

2- S0 = O QLo &

£ = 9.0x\0% ¢

20

Mz 0O LOCky
~J

AR - Conttonb oeceloroigan  Aounuoaros - Aownwarda

todun bo e  podlbive durechion

BDC - coment deceloraplen to  wao - \oalh \/(V\,OO\ChS

e

C0 - nesvons _occelerokdon vpwords  to e

ntatod u@\oo_'\bjci\ lodd an (b gbabs 6o cige .

DE - conyont  decederaton tpwards — ciding aAma/dvx

)
QN"COJV\N\Q €0 odb  od \m&/\Q/&) \oa\\nt




[image: image21.jpg]F= 0. .92

o)

Fe = mv-— g

EDA) g o (=) = &)

Ees S B

=20 (upmord)
(ﬁ\ E,\m\\ = Ekha,\w, - 6b_na.tu
= Yo - B
—‘('ixo-uomc%l\/‘@,xo-uoaxu%
< LUS
21, | 'w=S0ms™! Fe = mv-muw
__m=‘2.§\z%5“’ = n(v-W
[ron b= (v 'A
f. =78 t
= 2¢ (0- 50)
R R i e
£ el Lanik b,_\)vvakxw = 2901 eovords Bae woald
95l oy = SOL?)S“ Fr. = - )
V = {800 ms™! = oo
R b
= S0 % 1800
= Ax O N

G\AQ, mb\

e ane Qoo on Sl codleels vo A XIO%N \ade bowada




[image: image22.jpg]24

MApeseha !

w

merd (onke b u—o»\l
/ l

s B e S

rset [} A (
O
J ﬁ Lielo Seicos
( e

S \

A i e A

‘/)MMM_Q — 5 weianvre SlpssS 04‘— L et

C,ab.p{rs — b meaywe duaweler u‘\j, Il

Meosurements  meada :

i S el‘— e e Doale el LAl oo o

(_Wlp(‘ei—u{ et % D‘f'u‘R timer |

—_Mecs gl Lol fiioe s Eilees

=)
—  domeler d\r [PYNSS lASw\a

(Mg.a{rs of  obter ‘SM&?\LLO.

done. 0o wehre s)ﬁch_ ok g\\rw\\ o mecasr C_chp_.l_ub\d\

J
ek ool oy o lelicbe B, d,\wwd-v %B:M

— Ll/u\'élfv- f t’ "‘l“~2_ &N 45 SR ko

pass thoo. \AL\ L\c\m
AeAre (e cted [ Heor 2 s Lé;ud wmd/

g& Vaicel s bt dle haanalie ol thRe

lAGW }«‘{c\w Al ARG chd(uul ‘&\Z‘M

e A
Eotecbatint s :
R o e
/F'u«wA Speed  H) LLM \ = L'li‘h—c_—_
{ \ g v LLJ-Q((\,\?’\’ T~
dense Lo = e 'Mj> 2yuned b &0
N v

(Ot ‘\'\'M.L

lo




[image: image23.jpg]Q4. _m, =2 -Oka 0\\\ MiA, £ Do the = MgV
Ws 6-0mg" (2:0x6:0) + O BN
LA e e
M, =) Ol = . Chpe” '
e Sitwl

Moy = - Olee
)

\fzrl-

\“ b Ohisad B brgleu
i o~y = )

)
,:\‘O\L?) IXTDZ V. — @
Ve 2 4 -Omg) 2 O & -O
=L -Olgmg’
J
JB A‘pz VV\(V—V\)

)

M. o-Go0)

=9.0% (3.0
=L -0 Yagrs!
=)
@hoﬁ(‘)s Fo = mv-mun =_N\p
Bp=lp Gl €= “%o.50
F=80N

BN o Corce. 00N on kcolleu 2 prom upeoh Of

; =) =
tco\\eu \]. (VAN &M‘C(%{O/\ 0% Mven I

RN @ Loce oobina  on tcolley |

Qm:\/\ Woob AN
)
(\m\\f;j . oam,M et aA @(2 POUCADN -

L7



[image: image24.jpg]As seca an Dwa croless  wase O ofbor e
\.\'\S"\ ] A \,J"\
Bham. This U 0N exeercad Cofce and  So  (MOMenbon

Lok consecuedr  Onco. Sum Vapeens. The ve,\ac'\bj

M&M&é‘ A ver Bus cd\sion 1 D Q_\jﬁ tinme

when o con ke oalclake Ufa—((\Q Conpecupiaen dl

vomeasuvy hegore  Gnuy B (orces o {zme/n/o.

[OX £
Al LSAN 5 LA .2
LAV R L Meve b (Mg Vs
2.k ms"! 20 1x0D+0- 1405
J -
2 O-\ kepns~!
=)

\o Sin scenocla pavonbun s voo e condepued

Ly





