
JN.f1. ftcffi�cQ�I 
(a) fcfim 1 cm � "cl@ "6R cfiT aw:RR ...... m3 � aRIGR i-1 
(b) fcfim 2cm � ci 10cm �"cl@� cfiT ipio � ...... (mm)2 � 

�ti 
(c) � � 18km/h ctft T.f@ ��«ft t m � 1 s if ...... m � t1 
(d) �cfiT �"Ef.1Cq U.3 'tt �"Ef.1Cq •••••• gcm-3 -itT •••.•• kgm-3 i-1

� (a) � 1 cm � cfra tFf cffl 3ITTlcR V = (1 cm) 3

= (10-2)3 ma

= 10-6 m 3 

(b) r�cr h ��oIBffl cffl"To �
A= GFTT � � cffl � + � cffl � 

=21tr2 +21trh

= 21tr(r+ h) 
�. r=2 cm =20 mm, h =10cm = 100mm 

1-il�cf> cf� 1-11q.-1 

Units and Measurement 

Chapter-1 
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�12. i:fmtl'ctt�IDU���cfil'�2.3000kgft�t"c3'¢. 
� � 20.15gcf 20.17g "t, �'qffl� ti (a)� cfil'��fcficRT 
t, (b) of%mm?.fq; �-aq;�*�-qfcficRT okRt? 

� �t, �q;y�(m)=2.3kg 

� "$ � � q;y � (f71i) =20.15g = 0.02015kg 
� "$� ¢. q;y � (m2 )=20.17g =0.02017kg 

(a) � q;y � � (M)=m+ mi+ m
2 

=2.3+ 0.02015 + 0.02017 
=2.34032 kg 

·-·�"$�it"f!iRfcpi{�3Tcf>312Tiq���3Tcf>
t'I 3IB: � "$��it 1ft � � � 3Tcf> m7TTI
3IB: � "$ � � q;y � 'ij, � 3Tcf> WP� ffl W,

� q;y � � (M) = 2.3 kg
(b) � 'ij, � 'ij, � it 3icR (Am)= m2 - mi = 20.17- 20.15= 0.02 g

� "$GFIT � 'ij,� it GT� 3Tcf>t � � "$
� "$ � "$ 3RR "$ 1tA it 1fi GT � 3Tcf> m111
3IB: � 'ij, 3RR q;y � 1tA � t1

� 13. � � mfir P, 'i:IR' 'WJT-'llfRr � a,b,c � d � � Vc6R 
�'4P'-td f 

P = a3 
b

2
/✓cd 

a,b,c�d*'Jf[tR-q���: 1%,3%,4%, �2%ltmfirp-q� 
Wei%cRti? ���q;r�cm; P c6l qf<cfi�d 1'R 3. 763 atrffli, 
'ffl 31Jtr � cfiJ � llR ctq; � ctAA?

ab2 
� �� P=-a -l:?, .Jed 

��·Pit��� ·�· 
-� = ± [ 3(A

a
a)+ 2( Ab

b
) + i(�

c ) + ( A:)]

:.Pit��� 

A: x 100 = ± [ 3 ( Aa
a 

x 100) + 2 ( A
b
b 

x 100) + i( �c x 100) + ( A: x 100 )] 

�. AB x 100 = 1 %, Ab x 100 = 3% 
a b 

AC 
O Ad -X 100= 4%,-X 100=2%

C d 
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� X 100 = ± [ 3 X (1) + 2 X (3) + i X (4) + (2 )]

= ± [3 + 6 + 2 + 2]%= ± 13% 
� (13%) it GT� 3f<l; l 3@: P = 3.763 "ij; lfA it ifi � 2 � 3f<l; 
� �I 3@: P "ij; lfA cfiT 2 � 3Tcffl cfcf; � ffl � P = 3.8 JITC<J �I 

�14. fcf;m�if,Fimif�qftaRq;�t,31Jcffl1T@��fcl;mqi1Jf 
*�*�f1:R��t:

(a) y = a sin 21tt/T (b) y = a sin ut 
(c) y = (a IT) sin tla (d) y = (a./2)(sin 21tt!T + cos21tt!T) 

(a= qi1Jf cfi1 31NcfiM �, u = qi1JT qft ':q@, T = 1T@ 'cfiT 3ili:tdcfilt1) I � 
31ltfm 1R:1Tffif � "q,1'� �I 

� fclln311 "ij) � "ij; PWUj'til'<, � � � it "tiifi � 'llT tR:T<i � � 
"QGl � � "tilfA t m � � t. 3lR � � m � � � tI 
��it� lllff � fclln [L] t, 3@: � lllff � fclln ifi [L] m..fi � � 
81cti1°141fall � q)J cfiTUT � � �I 

(a) ·: 
21tt � t, 3@: � lllff � fctlJT = [L] 

T 

3@:���tl 
(b) � lllff � fclln = [L] sin [LT" 1 ] [T] = [L] sin [L]

� cfiTUT � � tI 3@: � � � � tI

(c) � lllff � fclln = [L 1 sin [T] = [L ,1 1 sin[L-1T]
[L] [L]

� cfiTUT � � t, 3@: � � � � tI

(d) � lJlff � fclln = [L] [sin [T] + cos [T]] = [L]
[T] [T] 

·: cfiTUT � � � lllff � fctlJT � lJlff �. fctlJT "ij; � t1 3@: �
��ti

� 15. �'cfiT�"Slftr.;�fcl;mqilJf * ';m°� (moving mass) m, 
fcml:J � (rest mass) mo,� ':q@ u � Wfim qft ,:f@ c * "cifrq' ti·(� 
� � � � 311�.:eil-1 * � 311q�cfidi * � * qA,011,H:q.M 
� 13lf �) � ffl:i � � "q,1' � � <UG cf;«fT t � � C "q,1' 
���t1�fffigmt:m= "lo211? 1��fcfi'ccfi"ITT�I 

(1- u ) -

� �&RT�ll<ll�m= mo . 
(1- v2 )1'2
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� �'ij;� �. � �� GFfT 31RcCr � m.fi �. �� 
'ij; GFtT "ll&TI � M,L cf T cCf tlffi � m;fi �I

m cCr � mo cCr � 'ij; r.R1iR t, 3@: � cffi � (denominator) (1-v2 )1'2 

���I�� 1 m � t � v2 ��ti��

ffl 'ij; � � � � cCr � tiffi � � � m1Tl I 3ffi: � � � 'ij; 
� (v2 /c2 ) � �I 

3@: � � m = mo 112 m1Tl I
(1-;:J 

� 16. q('1jOjfqcfi �'ti{� 'q;f ifc:4EUat�cfi ��tam� 
A: 1A = 10-10m mu� fcfi?.u 'atlffl t, iji�at� � � q;r � � o.5 A
t1 iji�'5H q('11'!!a{f *�l{@q;r m3 if�� �fcficRT'ffl11J?

tftif �1��)\il-1 � cCr � (r) = 0.5 A= 0.5 x 10-10 m

� i5(��)\il-1 � q;f 3lJ1.RA (V)= �7tr = � X 3.14X (Q.5x 10-10)3 

3 3 
= 5.234x 10-31 m3 

151��'1w1 'ij; 1 .-mt� �3IT cCr � = � � (N) = 6.023x 1oZJ 
.-. 1 .-mt �1��'1w, q-<•1i"J3TI q;J 3WRA (V1) 

= E'��hM 'ij; 1 � q;f 3Tim'A x �an cCr � 
V'= Vx N 

= 5.236x 10-31 x 6.023x 1023 m3 

= 3.152x 10-7 m3 

� 17. � � � q;r � � (llA �) � aN cf� 'ti{ 22.4L 
aw:1cR (mif � aw«R) � t1 ll�{NM � mif � aw«R � � � 
� � q('1toifc.cfi aw«R q;r � cfllT t? ( 61�{NM � 3"UJ ctft � m'l1T 1A
�1��1cRf�cput? 
� � t, � � El��)\il-1 q;J im;R 3WRA = 22.4 L= 22.4x 10-3 m3 

i:?l��)\il-1 � q;j c21m (d) = 1 A = 10-10 m
-::rr.::r-::�" :r= .,A � d 10-10 

-10 tM�IWi � q11 1?1\J'q1 (r) = - = - = 0.5x 10 m 
2 2 

i51��)\il-i "ij; � � q;J 31TmA = �nr3 

3 
= � x 3.14x (0.5x 10-10)3 

3 
= 5.234 X 10-31 m3 
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� +ITT>f 6UHf1v1� if 31UJ3TI � � = � � (N) 
= 6.023x 1� 

:. � +m>I �l��)v!� q>J 3ITTRA = � it@ 61��,lvl� 1T 31UJ3TI � �
X �l��)v!� "ij; 1 31Uj qij 3ITTRA 

= 6.023x 1� x 5.234x 10-31

= 3.152x 10-7 m3 

:. � 3ITTRA/� 3ITTRA = 22.4x 10-3 

3.154X 10-7

= 7.1 X 104 

� 3fJQffi � � t uf) � � t ft; 1'ffi � 31UJ3TI � � qij 1Zc@ � 1'ffi 
� 31UJ3TI � 3ITTRA � � 3M t1

� 1s. w��cfft�oZITT97-IT�:*ontr<fflf1'J@'ij'll@ifR 
fcfim � qft � 'ij' � � "ffl � t �, � � � qft 11@-qft 
fcrclfur q if� 'ij' 1lftr cm J«fto mat���<�,�, mt 
�> �1Rmfmat, <�if, ��"ij@tfcf; 31JtTTffi�t, � � 
���om���JRfurtrnft't>1 

� � q;) 3iror � ��"ml� "tffl (line of sight) � ti cfur 11fa � 
��������q>1��cfurm1TTm���-m-r 
� q;)ufm � w f.!f� � t1 ���an��. m � � � � 
cpl{ � if � q;)uJ � � t, am: 'ij � � if cfur 'ij1T � 11fa m � mfitJ 
mat1 
� � � � '1RT-�. �. � � � � � wtR � if me
cfflUT � � t �: t WT1fll � mfitJ � t � � � 11fa � � if 11fa
����t1· 

�19. �mifqft��<m"*��'llPT1if�1JT('�,* 
mRf q;r 1PWT � � t I � * 1:IR'ff: arq;fi,� if e: � * � 'tR 
1lP.cff cfft aN-:fi, � � cfil � cf1ffl, 3ll'E.IR 00 AB i°I � 3ll'E.IR m 1lP.cff 
cnl��'oltm = 3 x 1C>11 m��Gl'UiRi°I �, � Acfildi-t oR' ift� 
an�� t fcf; � � 3ll'E.IR m � 'tR itt � � * � 1" <�, ":qJtJ 
q;r) cfft q;)fe q;r � � 'cfiffl it &•Tlffltl � 'tR � cfi1 �fqt-.U'1i.fcfi 
�� t, �fcf;tjt �qft ��tiffl' �'ij' � acf;q,'t � � � 
�TIID�c:)fcmtofcfRm��� 1" q;r��'i:fi«itt1 -i:ftcif if� 
�fcf;(RJ1ffitt? 

� �� � � 3TIH aRT mt w 3Rffu:J q;)uJ q;) � mt q>1 � (Parallax) e 
�ti 
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