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PHYSICS

This section contains SIX (06) questions.
Each question has FOUR options for correct answer(s). ONE OR MORE THAN ONE of these four
option(s) is (are) correct option(s).
For each question, choose the correct option(s) to answer the question.
Answer to each question will be evaluated according to the following marking scheme:
Full Marks : +4 If only (all) the correct option(s) is (are) chosen.
Partial Marks : +3 If all the four options are correct but ONLY three options are chosen.
Partial Marks : +2 If three or more options are correct but ONLY two options are chosen, both of which
are correct options.
Partial Marks : +1 If two or more options are correct but ONLY one option is chosen and it is a correct
option.
Zero Marks : 0 If none of the options is chosen (i.e. the question is unanswered).
Negative Marks : —2 In all other cases.
For Example: If first, third and fourth are the ONLY three correct options for a question with second option
being an incorrect option; selecting only all the three correct options will result in +4 marks. Selecting only two
of'the three correct options (e.g. the first and fourth options), without selecting any incorrect option (second
option in this case), will result in +2 marks. Selecting only one of the three correct options (either first or third
or fourth option) ,without selecting any incorrect option (second option in this case), will result in +1 marks.
Selecting any incorrect option(s) (second option in this case), with or without selection of any correct option(s)

will result in <2 marks.

Circular motion

1.

The potential energy of a particle of mass m at a distance r from a fixed point O is given by V(r) =kr*/2, where
k is a positive constant of appropriate dimensions. This particle is moving in a circular orbit of radius R about
the point O. If v 1s the speed of the particle and L is the magnitude of its angular momentum about O, which of
the following statements is (are) true?

nl;eku (mass)md ,d d.k dh fLFfre Atk (Potential energy ) V(r)=kr%2 g tgk r ,d fu;r fcln (fixed
point) O I d.k njh g vkj k mfpr foekvk (dimensions)okyk ,d /ulRed fu;rkd gA ;g d.kfcin O d Bki{k
R f=T;k okyh ,d orh; d{l (circular orbit) e %e jok gA ;fn vd.k dh pky g vkj Lfcin od Ikifk bld
dk.ki; Box dk ifjek.k g rk futufyf[kr dFkuk e 1 dku Bk (1) Bgh g(g)?

k k mk
(A)v= \/%R (B) v= \/;R (C) L =+vmkR? (D) L= \/;R

BC
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2
=F= _du_ —kt
dr

2
mv =+kR — VZ\/ER
R m

Angular momentum L=mvR =\ /ijjkR 2

Rotational Dynamics

2. Consider a body of mass 1.0 kg at rest at the origin at time t = 0. A force F= (Ott i+ B}) is applied on the

body, where oo =1.0 Ns'and =1.0 N. The torque acting on the bodyabout the origin at time t=1.0 s is ??

7. Which of the following statements is (are) true?
A) i = ~Nm
OB
(B) The torque |%| is in the direction of the unit vector +k

I B S _
(C) The velocity of the bodyatt=1sis V= 5(1 + 2J)m5 1

1
(D) The magnitude of displacement of the bodyatt=1s 1s 3 m

1.0kgn(;eku dh ,d oLr le; t=01j eyfcin 1j fojkeolFik e gA bl oLr 1j ,d cy F:(atiﬂﬁ) yXk;k
thrk g tgk o =1.0Ns'rRk p=1.0 NgA le; t=1.0s1j ey fcn d Fki{k oLr 1j yxu okyk cy vk%.k
7 OA futufyflkr dFuk e T dku Bk¢l) Bgh gA (gA)

1
(A) [¢] = 3 Nm
(B)cy Vikk [7] elskd Bfn’k +k dh fn'lk e g

= — 1 I ~ _
(C) le; t=1s1j oLr dk ox V=5(1+2J)ms " gA

1
(D) le; t=1s1j oLr d folFkiu dk ifjek.k gmgA

S AC
m= lkg
m5=13=ti+3
(Da=ti+]
dv -
—=1t1+]
dt
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Fluid dynamics (Surface tension)

3.

A uniform capillary tube of inner radius r is dipped vertically into a beaker filled with water. The water rises to
a height h in the capillary tube above the water surface in the beaker. The surface tension of water is & . The
angle of contact between water and the wall of the capillary tube is @ . Ignore the mass of water in the menis-
cus. Which of the following statements is (are) true?

(A) For a given material of the capillary tube, h decreases with increase inr

(B) For a given material of the capillary tube, h is independent of &

(C) If this experiment is performed in a lift going up with a constant acceleration, then h decreases

(D) his proportional to contact angle 0

,d VIR ol £ K r obvih  ll ellk d*lkyh (uniform capillary tube) ok A/okj rjid 1 (vertically) il 1 Hj
,d cidj (beaker) & Mck;k &krk gA d*kyh e k] chdj d ikkh d i"B (water surface) I, h Apkb rd mBrk
gA ikl dk 1"B rlkko (surface tension) o gA 1kl vkj d*kkyh dh niokj d chp dk 1id dk.k (angle of contact)
0 0A efkLd | (meniscus) e mifLAr 1Kk d n0; ek (mass) dh mi{kk dif€; A fullfyf[kr drdkk e 1 diklk@dik i
19hg @9 &

(A) ,d fn; x; Inkrk 1 clkh d*kkYkh dk re<itk I h de gkrk gA

B),d fn; x; inif 1 clih d*iivk €] hi'B rikko o ij furkj ugh djrk gA

(C) ;fn ;g i;kx ,d fu;r Roj.k (constant acceleration) 1 Aij €k okYk fYkJV e fd ;k &krk g] rk h de gkrk
gA

(D)h I'id dk.k g d ekkikird gA
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pgr
When lift is going up with constant acceleration h= o ( ot a) r
Electromagnetic Induction (EMI)
4. In the figure below, the switches S, and S, are closed simultaneously at t= 0 and a current starts to flow in the

circuit. Both the batteries have the same magnitude of the electromotive force (emf) and the polarities are as
indicated in the figure. Ignore mutual inductance between the inductors. The current [ in the middle wire reaches
its maximum magnitude I attime t= t. Which of the following statements is (are) true?

uip n'ik; x; fp=k e S, rik S, dftt;k (switches) dk le; t=01j ,d Bkt cnifd;k tkrk g ifjiFk (circuit)
e Mgk cglk Ykxrh gA nklkk cVfj ;k (batteries) d fo ] r okgd cYk{(electromotive force ; emf) dk ifjek.k Deklk g
vkj mudk fko.k (polarity) fp=k e n*i;k x;k gA nilkk 1jdk (inductors) d cip WU;1; 1jdRo (mutual inductance)
dh mifik dift;A sf ef; e fLR rij e Mgk 1vilk viidre ifjek 1 ij le; t= < ij igpri g rk
futlkfyf[kr dFidk e 1 dikBk(T) Igh g@g &

R L R 2L

" b1 M
* *
spe S,
\% \% L L
(A) Imax ﬁ (B) Imax K (C) T= E ll’l 2 (D) T= ? ln 2

Rt Rt
=X l-e t Y l-e 2t
R R
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EMF (Magnetic field)

5. Two infinitely long straight wires lie in the xy-plane along thelines x =+R. The wire located at x =+R carries
a constant current I, and the wire located at x =R carries a constant current L. A circular loop of radius R is
suspended with its centre at (0, 0, /3R ) and in a plane parallel to the xy-plane. This loop carries a constant
current [ in the clockwise direction as seen from above the loop. The current in the wire is taken to be positive
ifitisinthe + j direction. Which of the following statements regarding the magnetic field g is (are) true ?
(A)IfT, =L, then B cannot be equal to zero at the origin (0, 0, 0)

(B)If1,>0and I, <0, then g canbe equal to zero at the origin (0, 0, 0)
(C) If1, <0 and I, >0, then §-can be equal to zero at the origin (0, 0, 0)

(D) IfI, =L, then the z-component of the magnetic field at the centre of the loop is (‘ ;l—;{lj

nk vIKir Yiecko d Bk rj xy-rYk e x=+R jkvk ij [k g; gAx=+Rij j[kg; rij e I, vij x=—R ij
JIk g5 rij e L fLFj (constant) /Kjk; cg joh gA R =Tk dk ,d ofrkdkj k' (circular loop), fEldk din
(0,0, /3R) g] bl idkj Ykvdk gvk g fd ik’k dk rYk xy-rYk d Bellrj gA ik’k e ,d fLFj /Mjk (constant
current) Icg jgh gA ik'k d Aij I n[kk ij ik'k e Mgk dh fn"k nf{k.kor (clockwise) gA VIKr YkEckb d rj
e Mgk dk AkiRed (positive) elllk tkrk g ;fn ;g ekkd Ifn"k (unit vector) +; dh fn"lk e gA pEcdh; {=k 5
d ckj e futlkfyf[kr drikk e T dikBk@dkkl Igh g@g &

(A);in I =1 gk rk eYk fcUn (0, 0,0) 1 g "W; gk 1drk gA

(B) ;fn I, >0 rfik I, <0 gk rk eYk fcUn (0, 0,0) ij g "W; gk Idrk gA

(C) ;M I, <0 rFk L>0gk rk eYk fcin (0,0,0) 1 g "W; ok Idrk gA

1
(D) ;i 1 =L gk rk i’k d dn ij picdh; {ek ok z-2vd dik ek (—g—;} oA
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S. ABD
Magnetic field due to ring at origin

o xIxR? 1 Ay p I/ 5
0t (K)=2r (K
2x8R’ ( ) 16R( )
Magnetic field at origin due to wires

_ Holy — mol, K
2R 2nR

Here I, and I, will be substituted with sign

= Bl T
(A)If1, =1, then B=-L-(-K)

(B) If I, > 0 and I, < 0 then it can be zero
(O If[<0,L,>0

= Ko (Il +Iz) wl |5
B=- + K
thens { 2tk 16R
It can not be zero

magnetic field along z-axis is only due to ring

Hol

=—— in -z direction
2R

Thermodynamics

6. One mole of a monatomic ideal gas undergoes a cyclic process as shown in the figure
(where V 1s the volume and T is the temperature). Which of the statements below is (are) true?
;dijekf.od vin* x1 dk ,d eky fp=k e n"ik; x; p@h; 1de I xEjrk g
(tgk V vk;ru g rRk T rkieku g). futufyf[kr dFkuk e T dku Tk Igh gA (gA)
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(A) Process I is an isochoric process

(B) In process 11, gas absorbs heat

(C) In process 1V, gas releases heat

(D) Processes I and Il are not isobaric

(A) ide 1,d levk;rfud ide gA

B) ige e xI A'ek dk vo'lkf'kr djrh gA
(C) iZe 1v e x1 A'ek dk fu'difLkr djrh gA
(D) 1@e 1vkj 1Qe TI1 Ienkch; ugh gA

S. BCD

Process Il is isothermal expansion
= heat is positive
Process IV is isothermal compression

— heat is negative

SECTION 2 (Maximum Marks: 24)
This section contains EIGHT (08) questions. The answer to each question isa NUMERICAL VALUE.
For each question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the second
decimal place; e.g. 6.25,7.00,-0.33, -.30, 30.27, -127.30) using the mouse and the onscreen virtual numeric
keypad in the place designated to enter the answer.
Answer to each question will be evaluated according to the following marking scheme:
Full Marks : +3 If ONLY the correct numerical value is entered as answer.

Zero Marks : 0 in all other cases.

Vectors

7. Two vectors A and B are defined as A =ai and B = a(cos ®1+sin wtj) , where o is a constant and

ow=m/6rads™.If ‘A + B‘ = \/5‘,& - E‘ attime t = t for the first time, the value of t, inseconds, is ........
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A VKj B nk Ifn"k ji'k;k g €gk A=ai rFk E=a(coswi+sinmtj)gA 20k o ,d fLRjkd g VAj

o=n/6rads” gA ;i |A+B|=3|A-B| ife cj le; t=< ij girkg rk = dielu IdMke ...... gh

Ans.  2.00
S. ‘A+]§‘:\/§‘A—]§‘
\/(a +acos (ot)2 +(asin 0)‘[)2 = \/g\/(a —acos (ot)2 +(asin oat)2
— 2005(%t =13 x 2sin%t
ot 1
tan—=1t—
2 3
co_t =nmwt T
6
t=(12n£2)s
=2s, 10s, 14s ......
Sound Waves
8. Two men are walking along a horizontal straight line in the same direction. The man in front walks at a speed
1.0 ms™" and the man behind walks at a speed 2.0 ms . A third man is standing at a height 12 m above the same
horizontal line such that all three men are in a vertical plane. The two walking men are blowing identical whistles
which emit a sound of frequency 1430 Hz. The speed of sound in air is 330 ms'. At the instant, when the
moving men are 10 m apart, the stationary man is equidistant from them. The frequency of beats in Hz, heard
by the stationary man at this instant, is ...........
nk vineh ,d {kfir I jIk in ,d gh fn"lk e fxfreku gA vix oky vineh dh pky 1.0 ms™' g vkj 10N oky
vineh di pky 2.0 ms*gA ,d-ril jk vinet mIh {rt jIk 1 12m dh Apkb ij bl idkj [k g fd riuk vine
,d g A/ollkj ry e-gA-nkuk xfreku vineh 1430 Hz viofr okyh ,d thh IifV;k ctk jg gA ok; e /ofu db
pky 330 ms'gA tc xfretu vinfe;k d cip di njh 10 m g mih 1y fLFkJ vineh mu nkuk I Beku njh ij gA
ml iy fLFj vkned Mk Bub x:h foLinvk dh ViOFF ..ooooooo.... Hz gA
Ans.  5.00
49
A hame,
S. e \0 B""'-.‘_ 1m/s

ST 2mis | 5m S, .0 X

f;f(* f2=f( v j
v—2cos0 v+cos0
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5
cos0 = T} and v =330 m/sec

Beat frequency = f —f,
B fvx3cos0O
(v—2cos6)(v+cosb) =5

Rotational Dynamics
9. Aringand a disc are initially at rest, side by side, at the top of an inclined plane which makes an angle 60° with
the horizontal. They start to roll without slipping at the same instant of time along the shortest path. If the time

difference between their reaching the ground is (2 SNE) ) /\10s , then the height of the top of the inclined

plane, in metres, is ............... (Take g=10 ms™)
,d orkdkj oy; vkj ,d orkdkj pdrh ,d viur ry d "'k ij vxy cxy fojkelkLFkk e gA viur ry] {ifrt
ry 1 60° dk dk.k cukrk gA nkuk oLr, ,d gh 1y U;ure njhoky iFk 1j fcuk fQ Iy ykVkuk vkjEH djrh gA

;fn nkuk oLirvk d e ry ij igpu dk leskrj (2-+3)/N10s gk revivi ry d "tk oh Apib ............
etiVj gAg=10ms2yA

Ans. 0.75
R
.
I+ — I+
J3g
2 _NV3g
B S | 4
\3g
2 g
adisc:—:_
1+l V3

. 4h 4 [i6h
ring _ -— =
V3g V3Be \ 3

2
N BV L R LT
disc i 3g g
3
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h(2-v3) 2-43
:‘2@ B J Jio

COM

10. A spring-block system is resting on a frictionless floor as shown in the figure. The spring constant is 2.0 N
m™' and the mass of the block is 2.0 kg. Ignore the mass of the spring. Initially the spring is in an unstretched
condition. Another block of mass 1.0 kg moving with a speed of 2.0 ms™! collides elastically with the first block.
The collision is such that the 2.0 kg block does not hit the wall. The distance, in metres, between the two blocks
when the spring returns to its unstretched position for the first time after the collision is............
,d dekuh xVdk fudk; ,d A'%.k jfgr Qk 1j fojkelkLFik e g T hk fd fp=k e n"k;k x;k gA dekuh fLFjkd 2.0
Nm'g vij xVd dk nl;eku 2.0 kg gA dekuh d-nl;eku 1.0kgg vkj pky 2.0 ms'g igy xVd T 1R;kLFk
1%V djrkgA bl 1%VV d ckn 2.0 kg dk xVdk nioky I ugh Vdjkrk gA tc dekuh 14VV d ckn igyh ckj
viuh vrifur fLRfr e oki b vkrh g] re nkuk xVdk d chp dh njh .......... envy gkxh.

kg p—>> zkg FAA/\/™

Ans. 2.09
S. Just Before Collision
2mis
1kg——» 2kg frm‘:fn‘\-‘
Just After Collision
V2 V1
-«— —_

1kg 2kgmﬂm\-‘
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[ 4 2
3—3ms

T 22
5 5 ) 7T SEC.

2\ 22 44
; =V, =|—|| — |m=—m=2.09
Distance 2 (3j( 7 j 21

Capacitance

I1.

Three identical capacitors C , C, and C, have a capacitance of 1.0 pF each and they are uncharged initially.
They are connected in a circuit as shown in the figure and C, is then filled completely with a dielectric material
of relative permittivity €, . The cell electromotive force (emf) V=8 V. First the switch S is closed while the
switch S, is kept open. When the capacitor C, is fully charged, S, isopened and S, is closed simultaneously.
When all the capacitors reach equilibrium, the charge on C, is found tobe 5 L C. The value of €, = ......

ritk ,dlekk BAkj=t (identical capacitors) C,, C, rik C,& IR;d di Afjrk1.0 nFg vkj "k=vkr e rik I/
kfj=kk VvUlkof*kr (uncharged) gA rilkk B/kfj=kk dk] €1kfd fp=ke n*lk;k x;k g] ,d IfjiFk (circuit) e €Mk X;k
g vk mid cin C e € Ki{k ijko] rkd (relative permittivity) dk ,d jko] r (dielectric) inkFk i.kirt Hjk Ekrk
gA IYk (cell) dk fo] r okgd cYk (electromotiveforce, emf) V=8 V gA *kz vkr e dth (switch) S, cn g Vkj
dth S, [kYkh gA BAKfj=k C, d ijh rjg vkof*kr (charged) gk d ckn] ,d gh iYke ,d Ik (simultaneously)
dths, dk [k fnsk thrk g vij dth S, dk cn dj fnk thrk gA tc i BAkfg=k DKE;koLFkk (equilibrium)

e vk thr g] rc Wifj=k C, 1j 5 pCdk vko'kik;k thrk g < dk ek ... g

@
z
1
I
o

1.50
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| |£r .
S. 1 1
VQ =8V T —|—
i 44
NESS: 8
—1 —a ___CVy-q
19
-1 9
CVo—a_ 4 _4_, CVy—q _
C  &C C c_ °
q 1
S=—=|14+— _q=
C( SJ 8C —q=5C
1
=3 1+8_ —q=3C
1 1 2
—=14+— S
€, e, 3
g = 3 =1.5
2
Magnetic field (EMF)
12. In the xy-plane, the region y > 0 has a uniform magnetic field B11A< and the region y < 0 has another uniform

magnetic field Bzﬁ . A positively charged particle is projected from the origin along the positive y-axis with

speed v, =tms ' att=0,as shown in the figure. Neglect gravity in this problem. Lett =T be the time when

the particle crosses the x-axis from below for the first time. If B, = 4B, the average speed of the particle, in

ms', along the x-axis in the time interval T is ...........

xy-rYk e, y>0 oYk tkx e ,d Leltk picdh; {=k (uniform magnetic field) Bk g Vij y <0 okk ix e ,d Iellk

pEcdh; {k=k B21A< gA ,d /KRed viof*kr d.k (positively charged particle) dk eYk fcUn (origin) I t=0 le;
ij v=nms™ dh pkvk I +yv{k dh fn"ik 1 i{ifir fd;k thrk g (projected) £k fd fp=k e n"k;k x;k g
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By
vg=nms 1]
L
Bz
S. 2.00
Ifaverage speed is considered along x-axis
R = MY _my, my,
1 2
qB, ° qB, 49gB,
R >R,
' : Smv,
distance along x-axis Ax =2(R, +R,))= 2B,
. m oy m nm+nm_5nm
Total time = qB, qB, B qB, 4qB, 4qB,
Smy,
2qB,
Magnitude of average speed= S5mm = no =2m/
4B,
Geometrical optics
13.

fd bl 1°lk e xzRokd'k.k dh mi{ik dife;A le; t=T ij d.k x-v{k dk utp I igYk ckj 1kj djrk gA ;fn
B,=4B ok rk T le;Krjkvk e x-v{k di fn*lk e d.k d vkIr pkYk (average speed)

Sunlight of intensity 1.3 kW m is incident normally on a thin convex lens of focal length 20 cm. Ignore the

energy loss of light due to the lens and assume that the lens aperture size is much smaller than its focal length.

The average intensity of light, in kW m™, at a distance 22 cm from the lens on the other side is

MATRIX JEE ACADEMY : Piprali Road, Sikar Ph. 01572-241911, www.matrixedu.in
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I; gl feldh riork 1.3kWm?2g ,d iry mry yl ij vitkyEcor rjhd I vkifrr girk gA vy dh Qid 1
njh 20 cm gA y 1 Hjk gku okyh idk'k di Atk d {k; dh mifk dift; wvij elu fyft, fd yl dk Hjd eki

midh Qkdl njh 1 cgr de gAyl d nljh rjQ 22cm dh njh 1j 1dk™ dh vkl r riork
gA
Ans. 130.0

0

"~ 100

=

Power

Intensity = Arca

1A, =P=TA,

1A
- Io=‘{A—O(’=1001(,=1301<W/m2

100
HEAT TRANSFER

kW

14. Two conducting cylinders of equal length but different radii are connected in series between two heat baths

kept at temperatures T, =300 K and T, = 100 K, as shown in the figure. The radius of the bigger cylinder is

twice that of the smaller one and the thermal conductivities of the materials of the smaller and the larger

cylinders are K ‘and K, respectively. If the temperature at the junction of the two cylinders in the steady state

is 200 K, then K /K, =

Beklk YiEckb 1jUr vYkx&vYkx =T ;kvk okYk nk cYkikkdkj pkYkd (cylindrical conducting) J.h@e e (in series)
nk A"ek*k;k (heat baths) d chp e tM x; g] thk fd fp=k e n"k;k x;k gA bu Arel™k; vk dk rkiekk T, =300
K rfik T,=100 K gA cM pkykd dh f=T;k NkV pkYkd dh =Tk dh nkxtkh gA NKV pkvkd dif Aek pkvkdrk
(thermal conductivity) K, g vkj cM pkYkd dh Aek phvkdrk K, gA ;fn LFk;h voLFk (steady state) €] CYKIKk
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d If/k (junction) dk rkiekk 200 K gk rc K /K, dk ek gkXkA
Insulating material
Ti K, K, T,
i L
L

Ans.
S. 4.00

Since rate of heat flow is same, we can say

300-200 _ 200-100

R, R,
L, L,
R=R, =K A KA,
LKA
K, A,
SECTION 3 (MAXIMUM MARKS : 12)

This section contains TWO (02) paragraphs. Based on each paragraph, there are TWO (02) questions.

Each question has FOUR options. ONLY ONE of these four options corresponds to the correct answer.

For each question, choosethe option corresponding to the correct answer.

Answer to each question will be evaluated according to the following marking scheme:

Full Marks : +3 If ONLY the correct option is chosen.

Zero Marks:: 0 If none'of the options is chosen (i.e. the question is unanswered).

Negative Marks : -1'inall other cases.
UNIT & DIMENSIONS

PARAGRAPH “X”

In electromagnetic theory, the electric and magnetic phenomena are related to each other. Therefore, the

dimensions of electric and magnetic quantities must also be related to each other. In the questions below, [E]

and [B] stand for dimensions of electric and magnetic fields respectively, while [ €, ] and [ p,, ] stand for dimen-

sions of the permittivity and permeability of free space respectively. [L] and [T] are dimensions of length and

time respectively. All the quantities are given in Sl units.

(There are two questions based on PARAGRAPH “X”, the question given below is one of them)

fo] rptcdh; fIHUr d vulkj fo]r vkj pEcdh; ifjAVUlkkvk (phenomena) d chp

c/k gkrk gA bRfYK, fo]r

vkj pEcdh; jk*k;k d foekvk (dimensions) e Hh Bc/k gk pkig; A fuElkfyf[kr 1°Uk e [E] rFik [B] @eki fo| r
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vkj pEcdh; {k=k dh foekvk dk n"lkr g] tcfd [e,] rFk [, ] De"l eDr vkdk' (free space) dh ijko] rkd
(permititivity) VKJ pEcd *kivkrk (permeablhty)d foekvk dk n*fkr gA [L] rFk [T] @e"k YiEckb vij Te; dh
foek; gA DHG jki*k;k ST ek=kdk (units) e nh x;h gA
(VUPNN “X” 1j nk 1"k vikfjr g] utp fnsk x;k 'k mue 1 ,d @)
15. The relation between [E] and [B] is
[E]rFk [B]d ctp e Iclk g &
(A) [E]=[B] [L][T] (B) [E]=[B][L]'[T]
(O) [E]=[B] [L][T]" (D) [E]=[B] [L] " [T]"
S. C
In terms of dimension
qE=qvB
E=vB
[E]=[B][LT]
16.  Therelation between [€,] and [, ] is
[€,] rPk [m,] d clp e Ickg &

A) [wo]=[&][LT[T] (B) [1,]
1=

(©) [m] =[] " [LT[T]" D) [1,]
s. D

(€ ][LT[TT
(e ] [L]°[TT

1
VHo S

1

Ko o

C=

C’=

Hy =€, .C7

(o] =[] LT
Errors and Measurements
PARAGRAPH “A”
If the measurement errors in all the independent quantities are known, then it is possible to determine the error
in any dependent quantity. This is done by the use of series expansion and truncating the expansion at the first

power of the error. For example, consider the relation z=x/y. If the errors inx, yand zare Ax , Ay and Az,
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respectively, then

-1

+
Z+AZZX—AX:£(&&)(1iﬂj
yIAy 'y X y

-1
A Ay
The series expansion for (1 + 7}]] , to first power in ? ,is 1F(Ay/ y). The relative errors in independent

variables are always added. So the error in z will be :

AZ:(ngﬂj
X ¥y

The above derivation makes the assumption that Ax / x <<1, Ay /'y <<1. Therefore, the higher powers of
these quantities are neglected.

(There are two question based on PARAGRAPH "A", the question given below is one of them)

;fn BHA Lor=k jk*k;k (independent quantities) dh ekilk fV ; k (measurement errors) Kkr gk rk fd Ih fubkj jkf*k
(dependent quantity) dh =V dk ifjdYklk (calculation)fd;k €k Adrk gA bl ifjdYik e J.kh 1 1kj (series
expansion) dk 1;kx fd;k €rk g vkj bl 10kj dk =V (error) d 1gYk %kr (first power) 1j -fIMr (truncate)
fd;k €krk gA mnkgj.k Loz 1] REclk z=x/y e ;inx, yrfk z di =fV;k De'k Ax, Ay rFk Az gk rk &

-1
—+
)
X Y

-1
A A

1+ a3 iG] e ighk e ord] 17(Ay/y) gh Lors jikck db viifid 2V:k (relative
Yy y

errors) Ino €M tkrh gA bk, z dh =V gkxh

Az=[g+ﬂj

X y

mijlor IfpYlk e Ax/x<<1, Ay/y <<lellk x; gA blfy, bu jk*k;k di mPPkrj %r (higher powers) mif{kr
gA
(VUPNN "A" 1j nk 1"k vikkijr g] ubp fnsk x;k 1"k mue 1 ,d g)
(1-a)
(1+a)

measurement of ais Aa (Aa/a << 1), then what s the error Ar in determiningr ?

Consider the ratio r = to be determined by measuring a dimensionless quantity a. If the error in the

,d foel&jfgr (dimensionless) jki*k a dk eki dj] ,d vuikr (ratio) r :% dk 1fjdYkk djlik gA ;fn a
+a

dh ekilk dh =V Aa(Aa/a<<1) rkrd 1fjdYik dh =V Ar D;k gkxh ?
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Aa 2Aa
A) (1+a) B) (1+a)
B

1-a
r=——0oH

1+a
Inr=Mn(1-a)—Mm(1+a)
Ar Aa Aa
i

r l-a 1+a
g_ 2Aa

2

r l-a
Ar  2(Aa)
(l—a)_(l—az)

_ 2Ar
(1+a)’

(1+a)

In an experiment the initial number of radioactive nuclei is 3000, It is found that 1000 + 40 nuclei decayed in

the first 1.0 s. For |X| <<1,In(1 +x)=xup to first powerin x. The error A}, ,inthe determination of the decay

constant ) ,in S, is:

,d 1;kx d vikjtk e JiM;k,DVo Ukitkdk dh B[ ;k 3000 gA 1;kx d igYk 1.0 Id.M e 1000 + 40 Ukitkdk dk
{t; ok thrk gA ;fn x| <<1gk rkxd igYk Mr rd in(1 +x)=xgA {i;kd (decay constant) 3, d fulij.k

eV AL S'eg &

(A)0.04 (B)0.03
C
N=Nge™
N = InN; = At
different w.r.t. )
ld_N =0-t
N dA
o=-N__20__,
Nt  2000x1

2Aa
© (1-a2)

(C) 0.02

2aAa
(D) (1 —a’ )

(D)0.01
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