PHYSICS FOR JEE MAIN & ADVANCED

HINTS & SOLUTIONS

E- . 18. Volume of 25 spheres =25 x 1.76 =44.00
ingle Choice
nD’h AV _2AD = Ah
AK Am Av 19. V=qth="—"— = =274
K oc mv? X " m +— . 4 \Y D h
% error in kinetic energy =2 +2(3) = 8% %XIOO [2 (3.8(1))4_[%]})(100_3%
Density p— ~ =10 _, Ap_Am, ;4 ‘ '
=—=— Ap _Am _ ,Aa
A%
v P 4 20. R= T = %XlOO—ATVXIOO+TXIOO
»D= . AD _AR
D R 5 02

OOX1OO+WX1OO 7%
2
[ A2 )

¢ X

2o 2. T=2n b = g= 4%
I 4l Ag Al AT g )
M 7 T 1 T Ag _Al AT
= — A +2?—2 +y
A(ABC) AA AB“‘AC =atb+c 22 Thiciness of the wall
ABC A B  C :

=(4.23+0.01)~(3.89 % 0.01)=(0.34 £ 0.02) cm

10. Average time period AV A . Ab At

2.63+42.56+2.42+2.71+2.80 23. > V=ebt ~ "1t
> V=(10.0) (1.00) (0.100)=1.00 cm®
13.12
=———=2.624=2.62
5 s AV=(1.00) 0.10 001 0.0011_
10.0 1.00 0.100
Average absolute error
AV Al Ab At
_0.01+0.06+0.20+0.09+0.18 _0.54 B 5 v_ep - AV_Al Ab At
5 5 V I b ot
=0.108=0.11s
ﬂxmo:(o'm L 001 +0.01)X100
P P AF _ AP Al \% 15.12 10.15 5.28
1. F=—=— = —=—+2—
A 17 F P 1 =(0.066 +0.098 +0.189) %

4 =(0.07+0.10+0.19)%=0.36%
12. Area(A)=4nR? Volume(V)= -~ nR?
3 25. Area of disk

AA AR AV AR =R>=(3.14) (1.2)°= 4.5216=4.5cn’
A R’V R
. b6, T 18 _ AT _Ar Ah Ag
15. Circumference ®=2nR=1D — ® <D 2 T r h g
— aJ bTe
16. X-gL'L°T AT o (001x107 0.01x10% 0.01)
AX AM AL AT T ! _L1.25x10*2 1.45x107 9.80)X
:>Y: B +b| — - +c T =ao +bp +cy
=0.80+0.69+0.10=1.59%= 1.6%
A
17. p= 2 Ap _Am HAr AL 2P 100 27. Area=1.2x2.345=2.884=2.9 cm?
mr’l p m r 1 p
0.003 0.005 0.06 AT 1/5 _ 080
=T %100+ 2 x —— x100 =4° 28. —x100 = x100=0.8%
03 00k 2x =T o T 25
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MEASUREMENT ERROR & EXPERIMENT

29.

30.
31.

32.
33.

34.

35.

36.

Least count=1MSD - 1VSD X 90
37, —=— = X=10Q
29 10 90
10+A1  90-Al
Therefore L.C. —lMSDfQMSD ALY ALY
30 = (I+o,AT) (1+—] —(1+0t2AT)(1——)
10 90
MSD 0.5° (1)
- = == =1 Al Al
= (1+ o, AT (1——] 1+a AT (1+—)
30 30 60 (1)10(2)90
1 MSD - 1VSD = Vernier Constant Al Al
2> L.C.=1MSD-1VSD :>1+alATfm:1+a2AT+%
m m
. = —_— — —_— Al
».0.02=0.1 . = " 0.08 :>(a1—a2)AT:?:>A. =9 (o, — o )AT
Reading=2.30 mm EXERCISE -2

Least count=1MSD -1 VSD Part # I : Multiple Choice

1 AA AL Ab
—~1)MSD=N(VSD :VSD:(I——]MSD ol I (TGN [
- MED=NVSD) N O R
1 2. A=@b =10.0x1.00=10.00
Least count=1MSD - [ 1 —— | MSD
N AA gD Ab
A L b
1 1
. - AA 01  0.01
(Nj(lmm) ton 10.00 ~ 100 100 — AA=10.00
Let1 MSD=S & 1VSD=V (L+L] 2 )
Given, 10V=9SorS=V ) 100 * 100 1000[100} +£0.2 om*
Also given (Nx S(+2 (S-V)=NS'+2 (S-V") m m
or (N+2) (S-8) =2 (V'-V) 3.PEYTR
2 Al
or So AT = ——— (VL AT) Given 2= 205 =£2x102 5" =£1%
! N+2 m A
=+1x107
orﬁ:( 2 j v__ 2 Xi: 1.8 Ap Am _ Ar m
a, \N+2/ S N+2 10 N+2 —=——+3—
p m A 7
L.C.=1MSD - 1VSD but (N) MSD = (N +M) (VSD) =2x102+3x102 =5x107=5%
Lc— B ( N ] 4. At=0.2s.
=LC.= N MSD =
N+m t=25s
To— o AL A 02 0
TNT Tt 25 U0
:[ = )=( L }vsp
N+m LN+1J , A
m 5 g*4ﬂ? T2

. . _ AT
For minimum least count, m should be minimum so m=1 ZE 2% =2 102 — - 130 =+ 3% 102

A
—Q:A—M—zf —2x1024+2x3 %102

Deflection is zero for 324 so value of unknown

) 324 g
resistance= ——=3.24 Q)
100 =8x10%2=+8%
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PHYSICS FOR JEE MAIN & ADVANCED

6. R=(24£0.5)Q ' EXERCISE - 3

R, =(8+0.3)Q Part # I : Matrix Match Type

R=R +R,=(32£0.8)Q
1. Backlash error is caused by loose fittings, wear and tear,

7. m=1.76kg etc. in the screw mechanisms.
M=25m Zero error may be positive or negative but will always
=25x1.76 =44.0kg be subtracted.
Note : Mass of one unit has three significant figures and In vernier callipers, least count is the difference between
it is just multiplied by a pure number (magnified). So 1 MSD and 1 VSD

result should also have three significant figures. Error in screw gauge fay be positive ornegative and

may be due to loose fitting of the circular scale.

5 mm 2. We know that least count is given by s/n, so
8. - (i) least count=s/n=1/10=0.1 mm
10 mm (ii) least count=s/n=0.5/10=0.05 mm
v=@bh (iii) least count = s/n=10.5/20 =0.025 mm
(iv) least count=s/n=1/100=0.01 mm
Av_ M b
v Lp b h 3. Alldigits are significant after decimal.
_ 0.1 ﬂJrﬂ _ 05 _ 5% 47.23+(2.3)=20.5; 21 (should have only two
10 5 5 10 significant digits)
9. A®=05mm 3 is a number with one significant digit.

N =100 divisions

zero correction = 2 divisions Part # 11 : Comprehension

Reading = Measured value + zero correction .
Comprehension # 1

— (8 x0.5)mm+ (83 —2) x

100" WA ®
R R,
=4 mm+ 81 X 100 mm =4.405 mm 1. _
vV
10. ABC =~
Reading of Ammeter =1
1. A®=lmm Reading of voltmeter = P.d Itmet
N =50 division 7ea ing of voltmeter .d. fc'ross voltmeter
zero error = —6 Divisions =—0.12 mm =Pd.across (R +R,) system =i (R +R,)
Diameter = Measured value + zero correction VvV i(R+R,)

= Measured resistance = — = =R+R,

1 1 1
—3x 1+ (643D 50 — Yy 2. Reading of Ammeter =1
10-9 di R =(ii . iR
12. D=2x1+5x == =2.05 cm and i, R, =(i-i)R = i,= R+R,
. ; iR
Part # II : Assertion & Reason Reading of Voltmeter V= i_ R, = (R+R jRV
1. D 2. A v
~ iRR,
R+R
AK Am _ Av _ (R+R,)
1. D. ?XIOOZ —+2— | x100=2+2x5=12%  Comprehension#2
m v

2. A. Zeros before a non-zero significant digit are not 1., Leastcount= 0.5 =0.01 mm
counted, while zeros after a non-zero significant digits 50
are counted. 2. ID=321+7(0.5)+17(0.01)=324.67 mm
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MEASUREMENT ERROR & EXPERIMENT

3. Zeroerror=—(50-41)(0.01)=-0.09 mm ! . (9+A)
sin
AN S I A— p= —i
R R, sin —
2
)
\VJRV i = Ap:(cosecé) cos(eJrA)[A—e)B
Y 2 2 2
, v iRR /(R+R)) 10 1 ( =
measured resistance= — = ——————= — (cosec 30°) cos45°[—) _ _( ]
! ! 2/~ 2 \180°
RR
= — Ap T 1 57
R+R —x100 = (—]— 100 =—%
v n { J2(180)/ 2 18
IfRis very large (~K Q)
Then measured resistance from arrangement (a) willbe 5 100 - 1110 — @=40m
mcasurcd:RJrRAzR 0451 400
So (a) will be preferred
= X(D) 1.324+1.326+1.334+1.
IfR is very small (~ few Ohm) 6. D= i\l ) = 1 33 336 _ 1.330.
then measured resistance from (b) will be
AD,=1.324-1.330=-0.006
R - _ —x)
= where R/R  is negligible AD,=1.326-1.330=-0.004
1+ R AD,=1334-1.330=0.004
v AD,=1.336—-1.330=0.006
SO’ Rmcasurcd E— R A]_) — | ADI | + | ADZ | + | AD3 | + | AD4 |
So (b) will be preferred 4
EXERCISE - 4 < 0.006+0.004+0.004 +0.006 _ 0.020 — 0,005 om
Subjective Type A 4 4
AD 0.005
1. Leastcount=1MSD-1VSD D 1330 0.004
1 AD
= -0 % Berror= —— x 100=0.4%.
cos0 D
1 —cos6 1 3
"\ eoso 7. S=xc0s0=(2)cos53°=(2) (g]—l.Z
T
2. Leastcount=1MSD-1VSD AS  Ax Acosf) Ax
—=—+—F"=—+(tan0) AO=>AS=1.2
0.5 9 (0.5)=0.05 S X cos0 X
=0.5———(0.5)=0.05 mm
) S35
Imm 5 3 180 =0.12+0.06=0.18
3. Zero error=—(50-44) S0 =—0.12 mm — S=(12+0.18)cm

. 1 8. Index (Bench) error
=3+ —— . =
Thickness of pligli 263 50 0.12mm =3.64mm = observed distance — Actual distance

=(x,—x,)—10cm=-0.2 cm

u=(x,—x)—(-02)=10.8-(-0.2)=11cm

v=(xx)—(02)=22.5-114-02=10.9cm
1 1 1 1

1
? " E—m—jif—S.Scm and

4. 0=2i-2r=2i—-A

. 0+A 60°+30°
=1 2 = 2 —

45°

But sini= psin?

Af_Au Av [0.1 , 01
e T T A= | St ———
= Sin(e—;AJ:using = n=42 £ ou Vv a1y @10.9y
= f=(5.5+0.05)cm

}[5.5]2—0.05
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PHYSICS FOR JEE MAIN & ADVANCED

9. (i)

non-zero digit are insignificant.
(ii) 3, Power of 10 in scientific notation is insignificant.

(iii) 4, Trailing zero's after NZD's in fraction are
significant.

(iv) 4, Trailing zero's after NZD's in fraction are
significant.

(v) 4, Zero's between NZD's are significant.

(vi) 4, Zero's before NZD's in fractional part (< 1) are
insignificant.

10. v=2f,(8,~®),

- (ﬂj _ A MMt T 01401
L 100  74-24
=1.4%.
11. (i) 0.0393kg (ii) 4.08 x 10® sec
(iii) 5.24 m (iv)4.74x10 kg
EXERCISE - 5

Part#1: AIEEE/JEE-MAIN

3. Diameter=M.S.R.+C.SRxL.C.+Z.E.=3+35x(0.5/50)
+0.03=3.38 mm

4. Least count of venier callipers
L.C.=1MSD-1VSD

29
Buthere 20 MSD=30VSD =1 VSD= %MSD

29 1 1
= - —MSD = —MSD= — .5°
= L.C.=1MSD 30 30 30 x 0.5

1]° \
*(60 =] minute.

wn
Do
—

7. Least count= % _0.01
. eaSCOun*IOO =V. mm

Diameter of the wire = 0 + 52 x 0.01 mm = 0.52 mm

1, zero before and after decimal but preceding first

8. 1VSD ZQXO.SO =(£j and
30 60

(1] (2
2 60

1 ()
Least count=1MSD—-1VSD = (5)

1 o
Reading=58.5 °+9x (%) =58.65°

\Y%
9. R=— = AR_AV AL 3004 300-6%
I R VvV 1
10. 3 11. 4
12. Photoelectric experiment is linked with particle nature of
light

3 — sin[A+8mj
13 B & U =—2
. sin(Aj
R 2
35° 79°

14 LC*E*OOI
- =5 ~0.0lmm

zero error =0.50-0.45=-0.05
Thickness =(0.5+25 x 0.01) +0.05
=0.5+0.25+0.05
=0.8 mm

Part #1I : IIT-JEE ADVANCED

1. V=2a’= (1.2x107?)* =1.728x 10°m* =1.7 x 10-°m’

m Ap Am  _Ar Al
2. p=—; —=—t2—+—
nr’l p m r 1
£x100=06003x100+2x0‘005+%x100:4%
p

4. v =fr=2f(e-e)
= 512%2(63.2-30.7) x 10>=332.8 ms'

&_(A_X)_(Alﬁmlj
v\ 1, -1,

+
— Av= V(AIZ—IAIIJ - (332.8)(%) ~2.048m/s

2 1

=0.052cm
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MEASUREMENT ERROR & EXPERIMENT

5.

10. Since object and image move in opposite direction, the

From 1 - I 1_1 ! - I — f=5cm positioning should be as shown in the figure. Object

f v u 10 -10 5 lies between focus and centre of curvature f<x <2f

From graph Au=0.1 cm, Av=0.1 cm

Af Av  Au
Bthf—ZZV—z-i-u—z

sost= {21+ 81 o
0AT={ 100 * 100 ) 3D =0-

= £=(5+0.05)cm 11. 50 divisions =2.45 cm

2.45
4%l = 1 division= ——=0.049cm
g= nz £=Al+—2AT Here T; 2 sec 50
T g 1 T = least count =1 MSD — 1VSD =0.05 — 0.049
=0.001 cm.
For(a) 28205 020.D)_ ¢ So vernier reading = 0.001 x 24 = 0.024 cm.
g 1 2 Therefore diameter of cylinder=5.10+0.024 =5.124 cm.
A
Ag 0.2 =
FOI‘(B)?:O‘S +7:0.6 12. d 2 sin O
8(d) = [L) cos030 {850 = constant}
Ag 0.02 2sin’ 0
For(C) —=0.5+ =0.51
g ) cos0
as 0 increases, — 5~ decreases so
sin” 0
Ag 0.1
For (D) E =0.1+ - =0.15 Absolute error [3(d)| decreases
AcosO
Ag . |5(d)| [2sin2 9)69
= — is minimum for (D). Also number of Also fractional error = 4 | = "
g
. . . 2sin 0
observations are maximum in (D).
=(cot0)o0

0.5 as 0 increases, cotO decreases, so fractional error
least count = ——=0.01 mm
50 decreases

Diameter of sphere=2 x 0.5+ (25-5)x0.01=12mm  13. B

MCQ's
_ FI Mgl (1)(9.8)(2)

Y= = = o 3 . . 1 1 1

AAl  AAl  m(0.2%107)7(0.8%107) 1. By using mirror formula ;+;:¥

=1.95%101=2.0 x 10" Nm= Setl »u=-42cm=v=-56cm

Set2 >u=-48cm=v=-48 cm

AY _ A(Al) +2£: 0.05 +2(0.01) Set3 >u=-60cm=v=-40cm
Y Al r 0.8 0.4 Set4 >u=-66cm=>v=-377+02#33cm

Set5 >u=-78cm=v=-34.67+0.2 #39cm
=0.0625+0.05=0.1125

AY=(2.0x10")(0.1125)=0.2 x 10" s
=Y=(2 % 02)x10"Nm? Due to end correction 1 +e = 1

2. For alonger air column, absorption of energy is more.
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PHYSICS FOR JEE MAIN & ADVANCED

3. BC 4. ABCD

}\’ 2
Subjective 3. T=2mn,|—- = g= 4n21
1. Leastcount=1MSD-1VSD 9 T
na Ag AL AT
= (n+ = — — - = -
Here n(MSD)=(n+1) (VSD) = 1 VSD 1 ( o ]max o +2 T
- na __a 0.1 0.01
= Least count=a — nrl n+l = (—50'0+22 OOJ x100%.=1.2%
5 oy o__ Tl __4Fl 4. M,=K+U=300.0+3.0]=E+AE.
’ D’ nD’Al
[ 4 ]Al A—E><100:1%
E
3
ng_l_}_Z&_F&AI) 5. y:.271_
Y 1 D Al z
. . . 1°dl -1° 31
:01,+2(0001)+0001 dy:20d0—»Z3 d2 dz| _ [, _ Jo+
110 0.050/ 0.125 z z
Maximum percentage error 3% 22 8
d 2x2- (#0.H)+ = (x0.1)
AY 1 1
x100 ——+4+08 4.89%
I —-8 (£ 0.1)|+8 (% 0.1) =+ 1.6
~Imm , 13 , 23
4. Leastcount—m—0.0I nn y:.,Z_2:2,T24,g:,4
Diameter D= Imm+(47) (0.01)mm= 1.47mm Soy=—4=x1.6
=0.147 cm
AM
Curved surface area =2mr®=nD® 6. Fractional error= —— as AM, =AM, as
=(3.14)(0.147)(5.6)=2.6 cm?
5. Least count of vernier callipers M,>M, = aM, _ AM,
M
9 A B
= [1 10) mm=0.1mm 7. equivalent length of pendulum
Side of cube = 10mm+ 1 x 0.1 mm=10.1 mm= 1.01 cm L=232cem+1.32em =24.5cm
2736 10.0
Density = 101y =2.66 g/cm’ time period T = To =1.00 sec
. (Three significant figures)
B MOCKTEST ey ] p45u10”
y g=dmr—y =4x10 — = T~ 980 m/s’
1. (C)Zeroerror= SXE =0.05mm T (10.0/10) sec
0.5 g Vo
Actual measurement =2 x 0.5mm+ 25 x 50 —-0.05mm g, Since ® = F T* so, slope of curve L v/s T? is
T
=1mm+0.25 mm—0.05 mm=1.20 mm.
0.49 g
slope=—F7—=—35 = g=98m/s
] Pq Mo Mqtmp 1 01401 2 4n
. V' Jmax fO A =M 100 74-24 9. @=240cm
® =74.0cm
&m+§j}”m%—L“6 v =2f (8, ®)=2(330)(0.740 — 0.240)

=(2) (330) m(0.500) =330 mv/sec.

LJ
TCZ

13

2
z
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MEASUREMENT ERROR & EXPERIMENT

V. 300
10. a 2 |22
vadT v, 273

0

Vo=V 273 _330,/ﬁ =314 m/
= o° 27° 300 300 secC.
3V

11 0+—lo+——
IR T

solve both equations and get € = lcm

) 5V
for third resonance, ® +g= ——

F—
a1, get @ =124cm

1
12. e=1ecm=03d d= % =33cm

13.
Absolute error
S.No. Valueofg Ag=|g; -3

1 9.81 0.01
2 9.80 0.00
3 9.82 0.02
4 9.79 0.01
5 9.78 0.02
6 9.84 0.04
7 9.79 0.01
8 9.78 0.02
9 9.79 0.01
10 9.80 0.00

_ 2 Ag

9.80 _ 0.14 -0.014

Percentage error = Ao x100 = 0'0104 %100 %

=0.14%

, (Apj A A
14. Duetoerrorin® | — =—+
[ 100-1

A1(100)
T 1(100-1)

A
When (100 — ®) is maximum then (_pj will be
max

minimum, that means ® =50 cm

15.

mgl
—(ﬁ/4) x|

mg
nd* /4

:Y(li):w:

(&) _am w0 o
Y )i m A d X

m=200kg = Am=0.1kg
0=125m = A®=lcm
d=0.050cm = Ad=0.001 cm
x=0.100cm = Ax=0.001cm

d_YJ 0.kg  lem  0.00lcm  0.00lem
Y ) (200kg 125¢cm  0.05cm  0.100cm

=43%

]xlOO%

16. For any mirror

17.

18.

1 1 1

f u v
uv

f= = Inf=lnut+Inv-In(u+v)

u+v
(dfj du dv d(u+v)
— = @
f u v u+v

(Afj Au Av
— | =+ — +—+
f u v

() d e
£ ) ul v T Juev ™

mMAun\v
utv

0.lcm+0.1cm
10.0cm +40.0 cm

(Ej 0.1cm N 0.1cm N
f ) 10.0cm  40.0cm

=1+025+04% =1.65%

JXIOO%

&, [2§+3A—b+£+lﬁ—d}

X a b ¢ 2d

AX

VR 100= = (2%2%+3 % 1%+ 3%+ Y% x 4%)
=+ (4% +3%+3% +2%) =+ 12%

2
R
We have p :ﬂ

3.14x(2.00)* x107° x4.25
(200.0x107%)

=26.8x10°Qm.

3
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