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1. Alr resistanca will act aganst the fall of the melal pate. Thessfora the olate's acceleralion wil be
reduced and the fima of fighl wil be increassd.

4 The falling plate may nod ba vertizal whan laling fhareby affecting #1e tme massuned during ils f;

all
Oz
Al (1} E =hzfy,
TAT 210 8x10™ = { G EII0M x 3 w107 4.
L=t im

@ Ueng de Brogie's equatian
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diiy By Principle of conpervation af mamentum, the total momentum of the nickal batare the emission
musl ke equal ta the boidd monenbum of the nickel and the phalon afer emission.

D = P 1 [Fymn]

0= B.2585 x107 -5 ass10™ W

Speed of nickal after the amizeion, V. = 5286 = 5300 ms’

1=} By Principle of conservaban of mamantum, the mamemium of the nigkel befara the smission il be
&Ll ba the teted momentum af he nicksl and the praibon after emissian
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A gravilationad Sakd is a region of space in which a mazs experiarces & barce dus 1o
the presance of ahather mass,
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R = g 128
¥y = DA% shawr)

In eebit, gravitational farce ading an e asircnautsssallite s used to provids sie ceniridslal
arcedration necessany for the astmonautfsaielite 3 ol the Earth
Bath astranaut & sal=lfe are i fres fal
= Soth hawva game ceniripetal socaloration
. Mo Torca exisl by lhem

It is the nm forse bhw an objacl & ks support that determing the object apparent waighl
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da) iy Farsed apcilalions arm e visraiians o & by that & mede ba vibrate by an extamal peradic forme,

(i} Mefunancs
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1 wl =7yl
= 203, 14W12)
= V5.4 rads”

Far max spesd,
WS iy
= [FEA)0 a8
=1.27mg’



‘ 2. Fof max acocieration,
z

Ty,
= -(T5.47° (0 076)
= 910 ma*
s T=140
= 1712
=D08a3s
Time inkEmnal = T
= C.0R5
=021

2) The ngrease in mass wil reaull in 2 ‘awer nefural requency. Hance, the peak of tha graps wil be
dizzlaced ta the lefl. In addition, the graph will have a lowar peak valug dus io the dampng effacts
of anincressed mass. As the graph has a lowar pagk, e range af frequencies inwhich thene g
adejuale response hag indreased
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al i} thepd soroes the esstor = (593 £ 107 (SO0 =55 W

i) e pd across the capacir = TS—51= 224

o rabe alwhich the pod across the capacitor is inoreasing
=N S = G 0w 10" 00 10 = D2y g

B 1) The final ancegy stored in the capacibor = % (2200 x 10°)7.5)°
= LOE1E J

iy The anangy sipplied by e baflery is mare than L0619 ) of anargy sliored in e Tuly charged
capacilor. This i3 Decause during the chaming process, current fiows in the eireuit will CHLGE
heating of the resislior and the coivieding wing

2 ia) Properlies ol &n ideal operational ampifier:
a0 afinie inpul mpatancs
infimile opan oop gaip
zera aulpyt mpedance
infiniter barchwictih
- infrile slew ratg
any of the three propestias menticned,

[z
..“.q“u.w : $ H m“.. ” ._”__.“Hmm”ul..u_
L il ,Hﬂm.:. :
TN =
He i F : ..“__ i
e e i

{c) {i) Bince the cutput voltage Stirates at 48 W and BV the sUpDly vOREGE 10 op-arp musl be

danged om0V Lo 46N
From fig 6.1, sinee Wy = A0 W mast be set ot =3 and W st 8l Se P Sap= 18 W when
S =42V

(il From fig 6,1, S.u= +6 when S, = 2 V. To vary B length of Tims for Se, (o be posities, we can
wary ths vallage aLy.
By varying 20 = = +4 %, the liglh of tine for S, ta b pesitiva will decrease. Whan W = o W,
S wil always b negalive.
By warying -d W W= 42 W the arglh of lirs for S5, 0 be posans wil noreagae, When V<-4 W,

Ho will always De postive.
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&) i} IE=ER
E=IR +ir
IR=E-Ir
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1. When 1= 0, 18 = E = y-intercepl = 80V

2. gl scrass R =R =42 Y whani =124
pawvier dissipalion = 4.2 & 1.2 = 5.04 W

3. mkemal regsiance r= gradien] of tha graph = 60/ 4 0= 152
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Second circulk
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B (a)) Vishile mnga & from 420 rm ie 700 am.

(i} The wawelength corespondeng Lo red bghl (T00 nm]} would have: greatast istansily within e
specinum of wsible light a1 1100 K. ihus anly the red coloar |5 abssnsed.
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TIE —_ - ._F_.E_.__.__._.__ | Tded 10 Kmi

B __|4B30 2288 000

TOh a0 TEIE DO0

(73] i 3610 | #B88000 ]
(800 TN | 2603 000 "
1600 — [2800 | 2800 003

1100 2830 | Houdang

From ihe calculaticn of all the values of T e, 1 was found that e vakes ranged from 2853 « 12° Km
to 2. 900 x 107 Km. This may be due to axparmantal amors axperienced during the pracess. Thus, by
Rakirrg the average of the valuas, he value of the constant s fomnd 1o ba 2454 333 € 10° K
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[ VA= 2884 333 x40
Apm =207 ¥ 1% m ==
EE _.ﬁun_i

Bike] =) +rig{T)
i = gradienl = 4

lgi-lig7t -
lg 1208 - g 2
{ =327 4w

(i}

(#)(i; Wavelenglh e masimum inensity of the lolsl Blberaty of the radistion can ke used with the help o
tie graph in this question 1o delermine tha temperature of the bady,

[iiy Advariage: Mo physicel contact 2 high lemgenatine, o this method can be ussd tar mexsUAng
Rlgh termperature, or any sensible answer
Dizpdvaniage: Dificuity in measuring the wawilanglh ecouraiely af max interaty, or Bis meshad
cannel be weard o measuna ow lempesaiure, o any senaible ansear



2ojvh Al take off, F.. =ma

B & Famm

# = [ Wrighti)

a = [E0HNN1TT DO0s a1
=213 ms"

2ok, Sinca PV = 103 Nmeo?= g PY = BET remenber thas m s the mass per
ek
By subsiihatian,
173 Mm=cZ= = MET and rearenging gives
mecd= = W2 RT
Tharafara, the kinebc erangy of the Helum moleale ar ANY gss malecule that s
approximaled as an idesl gas s 30KT

m,.u.“__u:.ﬂm”___.ﬁaﬁinmia.__n_ua____n_mm__”_umwﬂ_n;.ﬂmmn_"ﬂ n__n_ﬁz.z_;m_....:qu..u
temperaiung, A1 32.0km, T= 228 K i

Thus, 4 m<ei= =ZET ;
= 3Z [1.387 x 107228
=472 x 10 §
20 PY = nRT
Hence, n = IPIVINRT = (101 x 100} 150000433 14)(288)
=G3ETIT

=3.32 = 10" moles

inde. Frvn ang Tn can be used &5 long as these quantlies ars basad an #e
same skata)

vy How, since 4.72 x 107" J is e average kinalic enemy per mekssle af He
Tredal smeunt of energy = number of molecues © sverage Bk per maloouls
=ru Mt ¥ svarage Ek molesLia
= (B32 x 10°)A.02 x 107 4.72 x 107
=180X 10" J

22 The ntarnal energy of a sysem of gas is basad o ils the patential amangy babunan
malecules and the nel kinehic anengy of s molaoues. This potantisd @remngy is hared
an ha farces of altfacton hetwasn mol=cules wilhin the sy¥shem — in this casa |n ghe
ballcgn. The gravitational potentil enrgy B e slored energy betasen tha mass of
e garth and the gas molecules, ral tha intermalesular forees of altractan
Alza, for an idaal §a8 {any gas under low pressurs can be approdmated gs a0 ideal
gas), tharg & negligible potontial ensngy Eotesan ges maleoules,
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Aa)  SEvorany waves G set U 8% & ruuf af supaonshon of teo waves of equal
Trequency and amplude ravelling at tha 5ame speed BT Cpposite dinecions.
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The wave i5 nol peogressing and tharg |5 na fransfor 2 enengy n @ atationar waw
‘When tha wanes inberiare construchvely, artincdes are formed When e waees
meniane destructivaly, nades are farmed. Antnadas am rezenn where tha amallisde of
wibvalien is tha masimum and nodes am: ragans whars tha smpitude o vibrakion = 2

(B i)

270 Hz: 135102 = 1248 mm 336 mis

405 Hz: (IXI-EHN2T = 8353 mm I A
840 Hz: (TME-ERZ =624 mim 13T 0 mis
G675 Hz: (13522 E = 459 F mm A2 mds
B0 He: (1298473 = 416.3 mm IFT2 mis

(e Averoge spead of sourd = 335,85 = 336 s
{ivl Lsing the values magsured far 490 Hz,
v=l = q_“._v...__._._._...
Awhe = AR (AL + AL )
Assurming That f has no uncetainty,
A= [+ Imen [ 248-4T1) (337.7] = D5 mis
¢l The direction of vibration of fe air paricies = aking tha tube as indcated i the
diagram. Al the node 1he perlick is satianary. Howavar, adjscsnt partickas i tha
nades ara moving ioward the slabicnary paricle, resuling in a largas] pressre
variation al the rode. AL e anh node although B9 paclicle s vibraling at #s
largasl ampltudn, f1e saparatian of e parizas fesain unchanged, thus e

pressure vanatien i the minimwr.
.l...i-..r....q.,..r i S
= W e
e .

{cl Fetlact imicrowsng wsing o smoath metal plate. & stalicnary wave wauld b
farmad N bohwsan the source aad the malal plate. A simple disggram of the gel

up should be ncluded, ireler b lecturs noleaiEperposbon demonstratian far
e detas)



dial  Elrcirs fefd strength - elecirostallc force acting per unil posive charga
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1 Refer fo soreen al o dstancs away om Bie end of 1he plare snd measiing
it diatance x and y fram tha ijli eniy from the parale plete. Usa gir ple ron
fke 1an ta sodve for angls, -

[} Walkpiily selector selup using cross B and E-helg

41y Alpha parhcia .”..:__...". o debariam particls _m..u_I__

SAN laolvoes are slaments with e game protan nurmber but dferem Mg
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rember They sre chamizaly indistinguishasle snca thay have the saire
elecironG candguration

'l P 23 82 protans and 132 newtrons
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Fhotens emitled & enengy relacsed frem tha ruskus cuning the radioaciie
decay. When Bi undergonn the 2 decays 1tha miass ciffesnce and thi= fhe
charge in brding energy is dilferent far oo decays. Az a resut, photoes of
different aneeiy me reiaaged.
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(f A=PMAL=3127 210" Bg
& A= hgat
B3 w10 =3,427 x 1000 g2
L= 231 min:



Gfa)  Magratic flux threugh a region is the product of the Grea of the regian and [he Enyelgs of Fluids
rrgrates us density peepandicwsas to the egon, 05 S unils & Weaer
Wiu)  Certrz of mags of 3 ship & the pon thraugh which its wight acts
(i & —aw fiztacenive of @ snip setors o 1hs irlensachan between the condaring of Lhe =hip
& g /1B Sl and bt fne Of clion of updnrest acling on A
{=—= - =555
o 29 2x(50) ) 6B
M Ag=d, -g =(Bdcasd) (0] = BAsina = 0.01 216 iy
{Moie: & rafars 1o ihe angle bebwsan the nonmal and the Hed, while o rafers o 4
the angle between ta plane of lhe cod anc tha feld. i tis guessian o = 17, £k
Also. inElal i thru the ool is pers) __. it e |
_ -— .I ___
._D. .._.Funnnﬂ.__.:n.
i ﬂ_m__u-ﬁuﬂmﬂ __
Ar | .___
__. o b= .__
m |E.=38E|=8310F G .ﬁnz |
T d_._:_H: I
1 - _/ ....
i Frmy = 5 Fo = 5880} SR ;
o \ : )
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(i Sy Flememing's Faghs Hand Rufe, curment Fows rom A fo D Eecnl f o
[l {fdapted from lectare noles) Altemabng curens (instead of d.c.) &ve wdely ™ ! il
used for the draremizsion of claonicsl ensngy becausa: T "
(i a.cvoltages are edgier to Siep upidown with ite loss using tranefomers. Ekclis
power is franamtitied most effioanty &l high vokage and low curenl. These conslions i T the ship =
resuttine & minimum kss of enemy 52 heal. On the othar hand, ke valtages are .H E:....ﬂ._uu"n._._ R N o Glons o e e
desirshia In taciories and at hemes o reasans af safefy and lnautation. For | = 1305 2 0% = 8.5 x 10% Mm
afternating currents, the job of changirg voltaga from one valus b snother can be .
dore gely and cheaply by & rarmslormer . I
i) 8.2, are pasierbo ganarats then d.c 4
(i§) &.c. are just as sukabla for heating as for d.c. {refer to definiion of s values) T{a
(i} whens d.c. are requred, i & easy o corven of redify a.c intad.c. A it Ca
{refor to rectifization of a.c.) o NEHE RN af M,
(i wuh_u.._..“n__unwn_w I easier to swhch on and off 2= # passas through tero many times per mass of fhsd enter A1 por unit thine = mass of Nuid exiting A7 par wnit tme
: |
i ! Baaps T Agiang | whanz Ay = &= Agu, = wallime Now rase of Huid

Sirezs fuid s ideal, e insampressinle, py = ey =

Farda Apap = Sgvap and Ay = o
o.c. oulpud




fiy,  Reler o 2006 NJMC Prelim P3 8 {a) salutions,
11{h)
il Applying Conservation af Energy,

Rain of net work dono on the fluid = rate of increase of Fluid KE + rate of lnemease
af GPE

3 1
Ipy = pifws DT m._...} + Atk

1 oo
BB 3om’-co’ + oER

lii} IFv? = 0, w1 glea = 0 because of Equatian of Confingly
NF makes serse, oF e ds 10 outlow, fow can theve b inllow? )

Equation derived n hii) i= reduced ta

Pi—pa= ....-.ﬁm_ = pretsure differemos 19

120a)

Vistous lorce

The brne variatian of abject velocily is smilar to fat of veoous force die (5 the fs 1ha
WIBEIE farce is propariional fo valociy or square of velooity,

‘nillal resulant force on the abied cquals e drag forcs & the Lesmmiinad waloeity

>
120
ik Prease raber o leclure notes for ihe experiment setug

Thoary
Wehan Iravaling at ieminal sapeed

Wenghl = upshrust = Drgg farce

= 4

—=inp s = Lt R

n
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For spharizal object,

&
firmes. = —arlgip — p,)
3 ;
Jisite—pl
g v

q

_“__u EngLre lmirar cordillans by choosing & sphee with smali anough d amedar 50
thal the drag force is small

R

Lhogse & ball which Nes o density only slighily greater than the densty of the
Fuid g0 thal e indiad reguliant farce an B g smell, Henoe Sha fingl drag foros it
ba kgl smai.
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