
S1't�1atwft 
� 1. �q;1Ff��if�111t�if-«��qif�� 

(a) � � if � qiJ �, � � if q(q101cftq � -«
...... mt, (aA� � 3'Rrcl;, flf;;y �. � � c611)

(b) ......... if� �if�� � if "fflff t � ......... if 
�, ��1@ �cfi'fflfl

(c) ......... -q'(��cm,lttcfil�q;r�\Wl(�t,

(e;fflfWI �. � �) 

<d> ����qif ......... if ��feffl<urwt� ........ . 
if� ��feffl<urmt, 

(��.��) 

(e) ......... if� t EM14�id 1ff1T cfiT � � 1Rl1 ti

ffl 

(a)����

(b)��-��

(c)��

(d) � ll'mJ, � �

(e)cWll�

(��."$TI�) 

� 2. lfR�fct;�'Fit�ll!IR-q'(onf Ulqi'11.f «lft"tRmt*cfif� 
� � a-cfi'Or � � � cfif � 1lltff 'fflffl t1 (61�'11.f 14 K-« 
�ffltf"tltonilt�t,) aJJq�-qft,JniJ� aAl\lT"ififflt? 
ffl � � q;i ����mart �om H2 ,a qj1JJ � aAlffl 
���ti � � -� ffif � �. H2 a qj1JJ � � � 3IRrci; T(fcJ 
��mart� H2 � �� 3Tliffl q;i � � <1R � 11 

�l<I 

12 
Q,(ftlUj 

Atoms 
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� 3. � .wift-qfcmifR��cbl���t?
ffl �.W'ft�.�=3mnn

2
= 00 -mtt��

�cJ>TllmrrffltR, 

he = R [J_ -J_] (Gr@, R fm1t � t)
"' n; n� 

he = 13.6 X 1.6 X 10-19[� --;.]
l 3 oo 

he = 21.76 X 10-19

). 9 

). = 9 x 6.63 x 10-34 x 3 x 10s 

= 8.2265 x 10-1 m
21.76 X 10-19 

= 822.65 nm
3ffi: c@lJR 'il mtt � 822.65 nm t1

�4. 2.3eV�3Rltfcfilft'�-q��mcl,l�"q;{�t1�
�cbl��irtft��-q����f.{q�-q�
cli«nt?
ffl � � 'il 3RR, E = 2.3 eV

=2.3 X 1.6 X 10-19 J
� �. h = 6.63 X 10- 34 J-S
� v 3Wffer t (ft{ E= hv

E 2.3 X 1.6 X 10-19
V=-=-----

h 6.63 X 10-34 

= 5.6 x 1014 Hz

� 5. i?l�(NH � qfi f;f1:@iJ � -q ft -13.6 eV t1 � � -q
�ctt� 3'R���M? 

� H2 �°*t��°*t�

E = -13.6eV

l'JfavJ � (KE} = - E = 3.6 eV
� � (PE) = - 2KE = - 2 x 13.6 = - 27.2 eV

w;:r 6. � � -q fcmifR � i?l��H � 'tfilZR cl,13iql(Jlfqd cli«fT t
� � n = 4 �(l'q;'�"q;{� t1 'tfilif;rqfi� � �'ij@�I
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q;ref;r��otU�uf�����En= -13�6 eVq;Jffl
n 

�i1 

� ���n1 =1�n2 =4

tf>TcFJ aRT � � E = E2 -E1 

=+ 13.6(�-�)x1.6x 10-19J
n1 n2 

= 13.6n -
4

�) X 1.6 X 10-19

= 13.6 x 1.6 x 10-19 
C!) 

=20.4 X 10- 19

E = hv = 20.4 X 10-19
20.4 X 10- 19

�.
v= 

h 

20.4 X 10- 19
= ----

6.63 X 10-34

= 3.076 X 1015 

= 3.1 x 1015 Hz 

3 X 108 

=----

3.076 X 1015 

= 9.74 X 10- 8 m 
3@: � 3.1 x 1015 Hz�� 9.7 x 10- 5 mtl 

� 7. (a) ��cfil��� ijl�"H �-ij n = 1, 2, � 3 m
��ctf�qRcfi�d�I 

(b) ����°*��� qRcfi�d �I 
� (a)�� ,it � ll � � Tffi-1, v= �ex

� ex= 21tKe2 

' 

ch 

n=1, � 

ex = 0. 0073 
V= � X 0.0073 

n 

V1 
= � X 0 .0073 = 3 X 108 

X 0 .0073 
1 

= 2 .19 x 106 
mis
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n=2, � V2 
= � X 0.0073 = 

3 X 108 X 0.0073
2 2 

= 1.095 x 106 m/s 

V3 = � X 0.0073 = 
3 X 108 X 0.0073

3 3 

= 7 .3 X 105 
mis

(b) � � qi!ffJ q;y �

n=1, � 

T=2w

n2h2 

rn=---
41t

2Kme2 

_ (1)2 X (6.63 X 10- J4 )2 

r,- -'--� ----,:-:-!- -4 X 9.87 X (9 X 109) X 9 X 10- 31 X (1.6 X 10- 19) 

= 0.53 X 10-10 m

7; = 2 7t'1
V1 

= 2 X 3.14 X 0.53 X 10-1
0 = 1 .52 X 10_ 16 S 

2.19 X 106 

n=2, �. rn =n2
r,

�. 

f2 
=22 ,', = 4 X 0.53 X 10-10

V2 = V1 = 2.19 X 106 

2 2 

-r _ 2 X 3.14 X 4 X 0.53 X 10- 1o X 2 '2 - 2.19 X 106 

= 1 .216 X 10- 15 S 

n = 3,� r
3 

= 32 
r, = 9r, = 9x 0.53 x 10-10 m

� � V _ V1 _ 2.19 X 106 ml 
3-3- 3

s 

�. TJ = 
21t13 = 2 X 3.14 X 9 X 0.53 X 10- 1o x 3

V
3 2.19 X 106 

= 4.1 X 10- 15 S 
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� 8. 61*�"1'1 � if � �-� qft � 5.3 X 10-ll m ti �
n=2�n=3ctfi�cp;ffl?
� H2 �3Rf: <PM����. r,=5.3x10-11 m 

� vfr-m t � fn = n2r,

n=2, �.,2 =22
r, =4x5.3x10-11=2.12x10-10m

n= 3, �. r3= 32 r, = 9x 5.3x 10-11 =4.77x 10-10 m

� 9. qilR'$ffltr'tR�ijl*�"1'1 �fcf;ffl 12.5eV°qfi��qft�
qft�, fcf;;r ct<•,au.1 qft ��mtfi?

� � � � �. E = 12.5 eV =12.5 x 1.6 x 10- 19 J 

1<1T<f>�. h=6.63x10-34J-s
� q;y "ijlT, c = 3 x 108 m/s 

E = he = 6.62 x 10-34 x 3 x 108 

A. 12.5 X 1.6 X 10- 19 

= 0.993 x 10- 7 m = 993 x 10- 10 m

= 993A 

3@: � � � ffi'TT � 9 12A � 1216A t1 3@: � � 933A � 
�cnT��cfRTTTI 

� 10.� lTTffl '$ � � '$ 'ifm am 15x 1011 m � qfi � if,
3x104 mis '$����cfi«ft�qft ���� 
� (ip;cfi q;y � = 6.0 X 1024 kg} I

ffl cfxffl��.r= 1.5x1011 m 

� �. v = 3x 104 mis; 
11� q;y �. M = 6x 1024 kg 
�� nh q,1u11q '('1q•1, mvr = -

21t 
2-nvrmn=--

2 X 3.14 X 3 X 104 
X 1.5 X 1011 

X 6 X 1024 

= 2.57 X 1074 

� n= 2.6 X 1074 

3@: qqfcq � 2 .6 X 1074 � � ti

6.63 X 10-34
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3Rf: � n=1� n=3lt�m7TTI 
-13.6 

E3 
=-- = -1.5eV

32 

� 11.AAf�f&d w-if*���� �� ��� 
if��� �cRW-«�l

(a) cp;[f ��if�� "tFft-« 1fc:hlfv@ a-q;aif cfi1 \ctfiiilf.id am@
�cmor, ��mu \ctft1111r..a i:fR-« �cfilJ, 'W('q1fm
���t?

(b) ��mu \ctfi'11Pid � � cfil � ( � a-q;aif 'cfiT 90
° 

-« � cfiTOif lR' �) � � IDU \ctft1'11Ad i:fR "e' � 'cfilJ, 
wrqlflfllR��t? 

(c) aR'�cfilFl'l@�� �IDU�11l?ff11<1Tlfcfi''cfilJ� t��
� cmuif lR' 1fc:hlfv@a.q;aif ct,'t � t * 3ti5fi'ili41Rlcfi �I t lR' � �
f;rifurr cp;(f � � t?

(d) ��if a-q;aif * �-q;;ft-e-�*�am@� cmor *
�� Gl§}t�Uf1 q,'t���Tffflft?

� 

(a) 3lrmt � cmuT � � t �Wt� 3lrmt 1iR � � q;w t1
(b) � � � � � q;J{ mtfi t q=mfcp � � lt �

�� � � t � � � t1 (� � "iji �)

(c) q=mfcp � � � � �� -wrruj31T � � "ij; � � t � �

�����"ij;��tl

(d) � � lt � 3TTffi � cmr lt � � � fc@fur m 'ijf('ffi t

3RJ: � � � 3TfcJ 3R-CJ � � t1 3Rf: � � cmuT �
� aRT � � vfT � ti 3Rf: � � t fcp Wt isi§iicGl0f;,
���cJR�I
� � lt � � � � � � t � isisiicGl0i;, ll1ITT
�� 1tAT vfT � t,

� 12. iji��-i �if�� Jl)iA' � � !l{it€flcfii5fu1, �-311cfi'fftrr-« 
wrqTf 10

-4° * �-« 'cfilf t, � � � � 'cfiT 1{cfi �cfi�cfi o4Tlr � t fcfi' � 
� � JTraR' !l{it€flcfitf0, mu� 11 m � ijl�if�'1 �if� "ill{� 
ct,'t � 'cfiT � �I 3tT4 '1.fl('1itcfi � �I 
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