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' measurable physical quantities of the podnd wave, 5

T

Co®E00 o®ono Begad :
fon o T tum transfcr.by particles

Force acting on the floor = total rate of mom?ﬁ __________________________ 01
860 8o afods B awa|l=2.4x10'w x2x 10°

Pressure exerted by the particles on e

—4.8x10°Nm” (Pa) ons 0w

2. Read the following passage carcfully and answer the questions given below.

source sound, musical noles, is a vibrating objecL. A sound is chlrlcwnud by its |

?t:'epimh ll:f:l:: by a lh?dlm called quality. Quality of sound cnables us to distinguish a Biven tyy
of musical instrument from others. For example, when a note is played scparately in a violin and in a fiy,
with the same loudness and pitch, there is & clear difference between the two sounds beard. This is due
the difference in quality of sound of these two instruments. Juuuloudnasmdpmhcubemu

: wb can be quality. Geoerally, when a pote is playy
in-muwmom‘m'm'ummduwmdmmw
of sound depends on the number of these overtones and their relative amplitudes.
Figure 1 shows a sound patter of & note produced by a violin. It indicates the variation of the total ampling
of the sound produced by this instrument with time. Figure 2 shows the ‘Fourier spectrum’ of this souy
pattern giving the frequencies of its mental and the overtones, and their relative amplitudes. The Fourig
spectrum is generated fre sound : athematical technique called Fourier Analysis. In contras
to the musical notes, 50 d poise have nearly gontinuous Fourier spectra rathg

-

| |
electrical ; 4‘ %Y Y, %0
Figure 2

B - e
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timad m e ierving slong the positive x direction in a vacuum where the electric
ALE, nu-mnu.-uuwmumnaormmqsamduomnm
I,““M,.mhﬂ T electric field is directed along the negative x direction.

o ¥ aher eniering the clectric ficld, (Neglect the effects of gravity.)

¥
!
:
:
:
&

Figure )

*';.ﬂl- P and Q ench of chargs + g sd mase m, slart 0 move at time r=0 in a vacuum simultansously
b two initial velocities v= and v, respectively, (v, »v,) along the positive x direction from two points

 responding W x » 0 as in figure 2,

_—--L

fom x=0 10 x = L, obtain an expression for the separation
faster particle reaches x=L.

eld of intensity E directed along the pegative x

10 x =L+ H, as thown in figure 2, obtain an

¢ electric ficld required to tum both partices

4
i
-

P and Q respectively in the

in value Eg, both particles P and Q,
e difference in inioal velocities at
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”j'anu guinda wded ©cOm o085 megR ud’;:;_d Beymid
. Rate of work done by the heart under original pressure difference,
L Mo&-w o/ =0 BOm guinde cded won 06z megn mbced Bemb

" Rate of work done by the heart under new pressure difference is
. W'=QAP'=QxAPx16 = Wx 16

: Therefor the rate of work done will increase by 16 BIIDNOR it s oieistsxiassien 01
 p9fimn mobion S56e® B8gmido 16 @Syl 18e0.
When 1 is decreased, the same flow rate can be maintained with a lower pressure difference AP.

* fore intreduces blood pressure of the patient (or it reduces the work done by the heart).
~ When 1) is decreased, the resistance to blood flow decreases.
, O B0 48 80» gzincolzl 0nd gbw Sgmd oduD oD . oeBe edlBwmed

5 Bomo qfed. (050m 087 me gn =mbvo q8eo.)

nswer elther part (a) or part (b) only.
battery in circuit shown has an e.m.f (£) of 12 V and an lr"T‘ i
reslstmse(r)tﬁ' 20. ' 20 ' 4
8 By « o 3 1 r ! =R
[ ' ™ S 3
'2VIE |
1 1
! .

/ bulbs at recommended rating.
er for this purpose,
the battery.

is fully charged, it can diliver a

!
-

mun number of bulbs calcu-

kg' °C", Fond the
11bs for 30 minutes.
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(1)

[Any shape with a maximum — 01 mark] cese0s cBo ewes mrz;;a ..... F
(i) e T R ¢ o
w R 8 dedm cdobcan
(iv) (a) At the maximum power transfer, power dissipated by R = r 8 e ¢ |
T = power dissipated by r - 01 ‘
Voltage across =6V ‘

r 8§ de®om
Power diss

Coobdsns

o O @gdo

0.36 W erictcns Since e g

oo oy g tota] um -.
SR ©oRmO =

[Alternative
Resista

Sctoait
‘At the maxir
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so bulbs
ction of bulbs to the circuit) ----------=----— 01

) —- 0l

‘.,'-f,'" .. B L e o v st e & 0]
for 30 s

W o oo deBon
coolcas .

- Pr=9x2=18
D f, D58 0 58,

mmmmmm e e e () |
( correct substitution)

-
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WERO Sa®mdens Go emdd. 3
Soct DB qnSO DODE @O0 Gded. @8ged 08 LDR 800 0000 HONS gs pany

(d) The lamp will not function properly. ~ ©®5< m;::i?mm Wk

When power fails at night, the lamp will turn on. Then, if lighy

- from the lamp itself falls on the LDR, it will cause the lamp 1
turn off again. Therefore, until power returns, the lamp will keep
tumning on and off repeatedly.

—

6. Amdlhu'pnrt(.)orpan(b)mb. : N
() A rubber balloon is filled upto & volume of 4-2 % 102 m’ withhdhnpn?'c.mhhh“:
wmumorupmmmmummmg.nt;

@ Assuming that the pressure inside the balloon remains the same, find the final vohums of g
balloon. :

(i) wmmeunmummndimumiumuwmmmm“t
mumwdmmmznhmmm%gg !
at the ground level. Find tho new volume of: the balloco. 4

(iii) While remaining st this height, tho ballooa enters into & region of kow pressurs (sir pocke) whigy
is also ar 2°C. Consider the balloon entering this region under following conditions =
(@) Very slowly (&) Suddenly
Answer the following questions scparately for the above two sitnations (a) asd (b).
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(d)

g
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4
|
F
/ .

T=4000K as 5
i, T ST 1)1 S
f)wmm."”"“mhm%hﬁml :: &
= m:w“’mw- n:
e M g s TR

! ‘ SMnmhwxla*‘wﬁ;v
E near 500 am region, calou
| (iv) Figure 2 shows the intensity d

l . emitted by a firefly. The wavele

| (i) Total intensity correspondi; .
OR ‘ -2
Total energy per unit time per
emitted by the black body.

(ii) E=h§ e
(i) @adan O OBes Bo@iOnm o
oo Obadend wm don me
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