Chapter-1
R Aee @ g8 Jo SagRumy

(Some Basic Concepts of Chemistry)

YT-GETE B W
e 1.1. frmfafaa & fog snfoas xeanm & aftwem iR -
®H,0 (ii) CO, (iii) CH 4

T ¢ (i) HoO & 39 THME = 2x H 1 WA KA + O Tl RA] FTTAH
=2x lamu + 16amu =18 amu
3A: H, O &1 0TS FAWM — 18amu
(ii) CO, T AfvqFH THAA = cmmmﬁnxommmﬁ
=12am + 2x 16anmm

=44 amu
3A: CO, T HMVTF: FEAM — 4damu



(ifi) CH, 1 VS FEHM = C 1 T o +4x H 1 T S0
=12amm +4 x lamu = 12amu + dam =16amu
¥a: CH , T AT TR = 16amm
W 1.2, ST W& (Na ; SO, ) F FufRere fafeet el & g witrers i aiemerr #itRg)
T : Na, S0, Tl Hfras gome
=2 x'Na T TCHN] FAM + S F1 TV FEEE + 4 x O H WY F7{1H
=2x23+32+4x16
=46+32+64 =142
Na %1 55991

Na %1 ¥ Sfwm = x 100
Na, S0, Zufter Fo5 M

=36 . 100%=3239%
142
SH K x 100

Na , SO, =1 Jnfves ¥

=32 . 100%=2253%

142
O X x 100
Na, SO, %l Jfvash T

=8 100%=a507%
142
: Na, S TUTO % FEHTT WRITTA TIT: 32.39%, 22.54% , 74T 45.07% &)
WO 1.3. AT & TW SiTEmmgs St YAavdt G e Sy, R xeawet gur 69.9% e

sfrt 30.1% At
BT

S 1 Feaur AR =

aq O T TR WRE =

e witrgrar UTHIO] KEAATT | UTHTU] SO % | AIROT ST

Fe | 69.9 56 %‘=L243 1

0 30.1 16 31‘;1 188 1.5

Fe 3R O o =1:15
=2:3

o TNt Yo = Fe, 05
WO 1.4, VT 6T SATEHE F A i aReer S, se—
() 1 Ter et Y war o wemway s § ol
() 1 WY T FY 16g St & Sevar smar
T Q) C + 0 = Co,

[1 mol] [A1g) 1 mol

12¢g 12g+2x 16 g=44g

B YN FRTEY ATRTFE W HAT = 44g



(ii) C + 0, > CO,

[1 mol] [T 1 mol
32 g 0, S T € =44 g CO,

lgozmm=%xl6g=22g
44
L 16g023mm=§g=22g

3q: W FRIATSTATFATES Tt e T = 44g
W 1.5. Wifeam Q22 (CH ; COONa) T 500 mL, 0.375 WeR Wehd e a9R & feg sas
e TR Y eavaar anit? Sifsan YW T HierR FEAET 82.0245 gmol”! 1

¥ : ** CH;COONa &1 1000 mL faeia =82.0245 g
820245

CH ; COONa &l 500 mL faeiad = 000 500 g
CH ; COONa 1 500 mL, 0.375 M farerad = 329243, 500 0375g
=15379 g
=1538 g

31q: e FmwT = 15.38g
W 1.6. WK T3fEh o1t & 30 wfagel ot Wit Wit witet o |isar o aRkees SR, Rl saer
T WRIYTT 69% B 3T Rrerar wtea 1.41 gmL™” &1
L HNO; =l $mH Sfaed = 69%
69g HNO 3= 100 g fareraa & 2

100 g faeraa =1 Fas T
Ccf

forera 1 I =%:mL='70.92mL

HNO; mL 1 3199 E99H 63 g mol™’
M A @7 = 1 mol
¥a: 70.92 mL & I fae@H =1 mol HNO,

1000 mL 3T F1 FIRTEH = ——x 1000mol/L
7092

=14.1 mol/L
37d: 3T Wigar= 14.1mol/L
W 1.7. 100g FHITW THe (CuSO 4 ) ¥ FRaaT g wre e ST wamar 2
T CuSO 4 I MM FHTH =1595¢
y 159.5 g CuSO4 =635g Cu

100 g CuSO4 = 16’5:;55x 100g

=398¢g
370: BT fHar ST aaHar =39.8g



W 1.8, ATATT & ATaFAZS o Tfrerer Yo A difaw, Rl 1T aur siferfisr o soawm
WY 69.9 % AT 30.1 % RRvyrerar &1

B
avq  |pfagradT| URATOp FEIMTT | URATO) SN % | WS AquTd
Fe 69.9 56 699 148 1.0
0 30.1 16 301 _ g1 L5
Fe:0=1:15
Fe:0=2:3
HETARR  =Fe,0;
. o qF =n x egowEt 9
e b TqF =1x Fe,03 =Fe,0;

;v g gA=Fe,0;
w9 1.9. Frefafaa aifwgl & omur w sl & oivaa T gsaam w uiiees Sife—

% FETHIT Ageddt WS-
Ba - B7 34.9689
o : 24.23 36.9659
75.77x 34.9689-+ 24.23x 369659
: FRA * 3HiHd FHHH <
= 757742423
_ 2649593553+ 895683757
100
_ 354527731 _ 1o
100

3TRT: I T 3T KNI =35.45
W 1.10. 3% (C, H o) % o= wrel # Prafefaa o1 uitewe Fifag-
(b) RIS GRATpRAT 2 WAt i e
(ti) ETIEIT TTUpRT & Wi Wt e
(iti) T & rorai w e
T 2 () " 1 mol ¥ 2 mol e @A B
3 mol@ﬂ'G mol TS @
) 1 mol C,Hg T 6 mol THLISH TAIY TEa #
S 3mol C;H ¢ TAT 18 mol BIEST YIHTY] TEIAT 1
i) 1 mol C,H¢ & 6.023 x 102> 319 ¥ i
3 mol =3x6023x 10> =1.8069x 10** sruqi



T 111, Tl 20 g Tt (Cy5 Hp0 O 1) 6T T Oraior wvst & Eiier T2 ST SR 2 LET 91,

A < ¥ gw Faerae = wizan = anf?
T T S oA = 12 12+ 22x 1+ 11x 16=(144 + 22 + 176) g/mol
= 342 p/fmol
20 g =0 ¥ A1 wem =-— 20
342
wfq siie wWigm = = 0,029 mol/L
342x2 me

ara: faeram =it enfre WisaT=0.029 mol/L
WET 1.12. Al RTer &1 O 0.793 kg L 131, W 5% 0.25 M ¥ 2.5L Faera Y aomy & g
Rt st &t SravaEaT qi?
i NI CH;OH %1 3fas §a =32
y 2.5 L fae@w 025 M X 9@ d&
=025x 25mol = 0:625 mol

AR TR =32x 0625g =20 g
o N 1 W = 0793 kg/L
20

AT =—L =0025L
793

a1a: v AraaT=0.025L
9T 1.13. T T U THTE ATFT U T 16t T & ©T 8 qRaniea fwar srar &) 2 @ s1
W UhHeT Hter T ar §-
1Pa =1Nm 2
aﬁwwmwmm 1034 cm ™2, a’tmﬁmmwﬂmﬂaﬁmu
T T (g) =98 m/s?
T 1 FSH = 1034 g om”

=1034 kg cm'2

1034 kg
107

qe

&Ihe
_1034x98

107*
=1013x10* Pa
=1.01 = 10° Pa

T =

Pa

3T: LT =1.01x 10° pa

WO 1.14. TETOT 1 SI W1k o T &7 30 fener weere aftstifve fwam wmar £7
FE—ZEEA F SI AT FEAmM (kg) 1 fraiam sTista ArE Rramm somm & ster §1
m;s.ﬁw{&-wﬁﬁmmﬂﬁ%mmq:

o TuTi®
@) WY 10%
(i) ¥ 10°
@iD) AW 1076



@iv) fe 10715

W) W=t 10
IR—F T Ui
(i) WS 1076
(i) T 10

(iif) & 106
(iv) firm 10°

v) B 1071
W 1.16, Wrefes atai o ane & wae §7

INE—aTd AT 3% § el ofF 3R €, W e w0 A 9 B e S = S
F T oo fifvem oi for@ R &1
IqRT- 80.4590
n (Wda 3tH) =5
96708.6300
n (WideE ) =7
W 1.17. U0 A &% T weie, i S §, ¥ srwaftes i ovar wem dgeer S @
15ppin ( TS & Wa 7 ) 4m
() T8 FoT wigraa § g9igQl
(ii) T8 & TR W SRR F ST AW S
T : (i) -+ 10%g T v # 15g CHCl,
1 g fera @ =—6g
10
100 gﬁWi’@‘ﬂ=Fxlozg=lelo4g

i e g Wi =15x 1074 ¢

(i) CHCl; %t Hereran
" 10%g 9ur S CHCl, fae=m & = 15g CHCI,
M WA B FHENE =1000000g -15g

=999985¢
39 999985¢ SE TGl B =15g CHCl 3
: 000 g =—L> x 1000M
999985
119.5g=—2 1090125010 M

999985 " 1195
374 FNrET W e = 1.25x 1074 g
W L18. ﬁﬁﬁaﬁaaa?f'&arﬁmuamﬂﬁﬁﬂm-

(i) 0.0048 (ii) 234000 (iii) 8008 (iv) 5000 (v) 6.0012
. . _ 48 - -3
ol : (i) 0048 = 10600 48x10

(ii) 234000 =2.34x 10
(iii) 8008 = 8.008x 10>



(iv) 5000=5.00x10°
(v) 60012 = 6.0012x 10°
g 1.19. Frefafaa & vl ot & e TaRe-
() 0.0025 (i) 208 (i) 5005  (iv) 126000 (V) 500.00 (vi) 2.0034

T : (i) 0.0025 A WdF FFI Tt HEN =2

(ii) 208 ®WdF Rl M & =3

(iii) 5005 W d® 3T At H&AN =4

(iv) 126000 T e il Hi de =3

(v) 50000 W Wl i Fi @A =5

(vi) 2.0034 H o o &l HWEm =5

e 1.20 Pretafas & 67 arde il o Frefire sifiie-
(i) 34.216 (ii) 10.4107 (iiif) 0.04597 (iv) 2808

T : (i) 34.126 &1 7 WedF 7 0 Fiafed =342

(i) 10.4107 1 W Wd% oiwl 9% fepfed = 10.4

(iii) 0.04597 F1 R MdF i aF FrHica = 0.0460

(iv) 2808 T A Tk ol aw Fipfeq = 2810,

9T 121, (F) W TEAEAST v sEwiadiem afufrar g R it e &, o
Frfafas fFs M@ aa € ¢

IS T AT AT T FoTTH

g 16g

()14 g g

(i) 28 g g

(iv)28¢g 80¢g

3 YR sitEe Tt Haee & fae Frem % wge §? Fae
(@) frfafaa § faa T wr afte-

(D)1 KM = eeriniirens 11111 TN pm

(ii) 1 mg = kg = ng

@if) 1 mL = L= dm3

T: (%) TV ATE ¥ Frm ¥ SR, 9f 2 o Wi det o Q T e wa €, @ T
T % WY TR A ¥ WIW o9 A o 912 Ui % oI A BN 2 -
TIENFUT-FR T T Qe N T T SAFASH v ¥ afy g % g i =
fam e, SRS W ST 1:2:1:25 90 2:4:2: 5 8
(®) (i) | km=10°mm=10pm
(i) i mg=10"5kg=10%ng
(iii)) I mL=10L=10%dm3
T 1.22, TR WeTeT @t AT 3,00x 1083 ms ™! A, A 2.00 ns § wemwr fameht ot @ wom?

TR oo 1s ¥ TN BN aE g =3x10%m
2x107° s N T g =3x108 x2x107°m

=6x10"'m

=0.600 m

3 WS T8 ¥ O = 0.600 m



e 1.23. et afufsrar A+ B, o u,ﬁmmﬁnﬁﬁmm
(afe = &, &) 7 shfre-

() A % 300 W] + B ¥ 200 3707

(@) 2WHA+3WAB

(iif) A ¥ 100 YHI] + B 100 4]

(iv) A 5 +B ¥ 2.5 We

(v) AF25HT+BH 5 WA

ITH—AMGRI—A + B, - AB,

() A ¥ 300 WEN], B & 300 ] F Wy fra 7@ ¥; Afe 7@l B % 200 a1 g @

W B U Wi s 2

(i) B ¥ 3 9 M A ¥ A ¥ 9 fiFm wm &

W A ¥ 2 U @ Ry ¥ ofig A i sifreis 2

(iii) A ¥ 100 W] + B ¥ 100 21 TF WA famo 3)

a@: Tar A a7 B diwiw afvadw |

(iv) B miw sfirmdw &, =6 A $ 5 M swi B % 5 Na @ frar Q@

(v) A Hiim sfipds &; ®ifs B ¥ 5 A A ¥ 5 Aiw | e w@ #)

W 1.24, SFTEERAT SR Sgmmge Frafafam oamfe wdieor S sgan smmr et §-

N (g)+3H, (g) > 2NH;

() T 2.00x 103 g THTLSIA 100 x 10° g TETFZI & wrer itAfenar wtelt &, o v siforam
*F T W AREGET WmitaT '
(i) ¥ T F ¥ = afiraden v w=m?
(iii) Tfey =, O PI-W? SHRT FSHTT T BA?
T N2(g) + 3Hy(® —> 2NH;i(g
28g 3g 34g
1 mol 3 mol 2 mol
(i) 288 N, 6g H, & BRIl %5 34g NH,, 2x 10°g N, s =g—:x2.00x103
=2.43x10° gNH,
(i) B, SEEESET ¥y WM

(iii) *~ 28g N, fufir st € =60g
S 1gNy Wmm=2—6sgﬂz

2x10°g N, sifufsman aﬁm=2—68-x2><103g1{2 =4285g H,

9 SEERERA =1x10°g -4285g
=1000g —-4285¢g
=5715g

3 sl T =5715 ¢

¥ 1.25. 0.5 mol Na,CO; T 0.5 M Na,CO; & T 2@ §?

I—0.5 mol Na,CO;3 _2x23+12+3x16 g=53g

2
W 0.5 M, Na,CO; faermm %t dieran 31 frefa =t i

10



WY 1.26. TR BRI e s 10 o BeitaTgs a3 5 sl & Ty siffear e, @
ANET ¥ FRTY AT ey §N?
T 2H,(g) + 0,(®) - 2H,00
2 I 1 A 2 A
S W S = 2:1:2
3d: 10 STAATFFGIT 5 T SATFHioT ¥ FRaT T 10 & STerarss Fm|
W 1.27. Protiafae = ger vl § wiafda Fifn-
(i) 28.7 pm (ii) 15.15 pm (iii) 25365 mg
¥ 2 (i) 28.7 pm =2.87x10" 1 m
(i) 15.15 pm=1.515x10"1" m
(iii) 25365 mg=2.5365x 10" kg
uv 1.28, Prefafaa § ¥ el aremopeit & T wad sftes geft?
(i) 1 g Au(s) (i) 1 g Nags) (i) 1 g Lis) (iv)1gCly(g)
6023x 108

(i) 1 gAu(s)=T=3.osvx 102! qowgp
Gi) - 23g Ne ¥ T0I}.= 6023x 107
23
| Na® T = —-—6023;310 2.62x 1022 T
. 1023
(iii) 1gLi(s) ﬁm:%:asx 1022 TRATY]
. 23
) 1 g Cl,(z) & wtmmy =_2_>£°2;1"_w =17x10% uum]

I
9: | g Li v srfres sy varet it
VT 1.29. THATE 8 TR Aefr Rreras @i Srerar Ava Ffng, Fras aai=ie o1 Wie-2ivr 0.040 })
(A FEwm e 1d)
™ ueEle 1 Wi #0040
0.040 = ¥FE ¥ WRVH,0 % A +c,H50H F A

= 46
0'040—.!%0

8

w
46
L
___ 46
040= 46000+ 8w
368
8w
46000+ 8w
8w =1840+ Q32w
768w = 1840
w=23958¢g

&

Q040 =

4448 4

11



23958
46
w=521m
¥: s EaT I EEt=5.21m
T 1.30. T 12C e qraT] 6 U (g) W S @ em?
¥ 6023x10%° W wEA A =12 ¢
1 T R =12 o 2 109236x 102
" 6023x10%
;12 C T W] o Fm = 1,99236x 103 g

e 1.31, Frefafae ufteest & s fre arda sie 99 wifiw?
(i) 202856 298.15x 0.112

0.5785
(i) 5% 5.364

(iii) 0.0125+ 0.7864 + 0,0215
002856 29815x 0112 _ 0953698

LARAC 05785 = 05785
=164857
ar; dtvarde Aw =165
(ii) 5x 5364 = 2682
14 ArdeR 3t = 26.82
(iii) 0.0125 + 07864 + 00215

4: SCETY e 315 = 0.8204
WO 1.32. WeRfa & Sueren A & ther wemnre 37 orn & g Prerffas wfver g
HtHg Tt 3T Wi :

LTI woeEntE HeR FEnE WAt
ar 35.96755 g mol ! 0.337%
BAr 37.96272 g mol ! 0.063%
®ar 39.9624 g mol ! 99.600%
T + ST o = 3596755 0337+ 31962::; 0063+399624x 99600
1212106435+ 239165136+ 398025504
= g/mol
100
_ 3994767756
100
= 39.94767756 gmol
= 39.908 g/mol
37a: | arsfrez Wi FeamTT =39.908 g/mol
qYA 133, ﬁwﬁaﬂﬁﬁ'&mﬁm@aﬂmma&m
() 529 T Ar (i) 52 u He (iii) 52 g He

12



T () 1 mol 3T =6023x10%* TTAm]
' 52 mol 3 =52x 6023x 102> WA

= 3.131x 1025 TRy
(i) - 4u He =1 TH]
: 52uHe=%x 52 TRA] = 13 TR
(iii) .’ 4 g He =6023x 10221 ]
1 gHe___6.023xl40 XSZW

52 gHe="7.299x10%*
m134 Tw afrET dav w § Fae Fe iR TEgen suftua ) 39e TR & FO W
Hfdras | T W 3.38 g AT SIHTFABE, 0,690 g I o Nfaier i Fig Iearg 7 a=mait 30
@ & 10.0 L ( STP W Wil ) 30aa &1 WX 11.69 g TTHT IAT) FHh-——

(i) WAt 9 (ii) ITI] FEHT AR (iii) 31U G Tt MU i)
& e dom e ok TrRgeT & W @ e C H,
10L T =116¢g
116

22.4 Lﬂn_—oxzz«;gmol =2598 g mol”! = 26 g mol™

224 L 9 1 FoHA = Hiew oM
anfveeh T =26
ml%nz 2 Y] HrEE T 2 Y] BESRE ar
AT Y = CH a2 WG = 2(CH)= C, H,
W 1.35. CaCO,; T T HC1 % Wy Frefefam srfaferan &t caql, 3R co, wmar d -
CaCOj (s) + 2HCI (g) - CaCl; (aq) + CO; () + H,0 (1)
. 0.75 M HCI & 25 mL % e guia: stfafiear &1 & faw caco ; ®it fonasit wmsn &t arasaasar

?
7 AR —

CaCO 5(s) + 2HCI (g) - CaCl, (aq) + CO; (g) + H,0 (1)

1000mL 1.0M HCI =365 g

25mL 075 MHCI = 3%50 x 25x 0.75 g HCI
— 06844 g HCI

FfafFa % ATER,
73 g HC1 =100g CaCO ;
1ch1=%’gCaco3

0.6844 g HCl = %) % 0.6844g CaCO3 =094 g CaCO 3

I I WA EATHHAT BT =0.94 g CaCO 5
¥ 1.36. FARTITET / S o farem deisr SgetfaeEs (MnO ,) 1 Sieis HOl faeem &
e srfafsran grr Prefaiae wfteor & agan fear sy
4 HCI (ag) + MnO, (s) - 2H, O (}) + MnCl; (aq) + Cl, (g)

13



5.0 g RIS SFAEFS & WY HC & Foret o arfaferan w412

T MnO ;(aq) + 4HCI (s) - MnCl;, (ag) + 2H,0 () + Cl; (g)
I mol 4 mol
87 g MaO, =146 g HCI
5.0 ¢ MnO, =%_?><5g HCl= 8.4 g HCI
a7:; HC) % e stfufsrem &8 =8.4 g HCI

14



