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SHNAD] dAT SHHRARIH

Wﬂﬁaﬁ(memodynamics)
“HENTIDBT (Thermo = heat; dynamics = motion) fage @1 a8
I B, e srtd ol @ fAffe Ul Ud sHe AETHS
T BT e fhar SIIdr B
SRS T Yo7 S &I A AJAMT IR STRITRT
21 R swmfaer @ vem, fgd wd g o @ €1 3
from Rgg ®U F 7Fd agudl & gRT S | e DS

SR I CAC (Basic concepts)

m GES gRaer T R (System, surroundings and
Boundary) : 3T & 3T F&IUE oI fARME HRT T dHEamr 2,
TAT Y WIS 6 GF &1 90T T2 Brar & uRae FHEerr 2 |

T qAT R T TR 9 AIAS AT Blea-Td AHwRI
ERT YU I8 §, TF AT araraRer A1 uRaer g9 HHel gRT ud
TR W T B 2|

(2) T B UBR (Types of systems)

() ﬁaﬁa’a?(lso/atedsystemjzﬁ UYBR B dF BT URIY
@mw&qﬁm%|mww¢oundaw)w:ﬁ
Td HAES B 2 | S qF T URI & A S T4 § Bl
a1 fafma 98 81 21 Ua oeyl o Toi # SuRerd ueret
faaffa a1 Udd a3 &1 ISR ¢ |

(i) W(’/;'(C/osedsystem):sﬂwiﬂﬁama%w
Sl &1 H, R e ffewer & wu # Aty a=ar g, e g
BT & IRAT | AT T T URIT b g #H I AT T B g,
oifebT T elTeied Tl Bl © | SETERY : YIR Habe |

(iii) WW(Opensystem):WWWﬁamzﬁwg—
| g &1 N gRIw & e fAfm oA ¥ g e AT ar
§ BT ®, SR AT & waTdd el 2| UP A H, |ifegd @
Tl & AT AT Gl T3 BT IR B |

(iv) TFH T (Homogeneous system):(_‘lla I IraRe H |HAT
BT 8, 99 98 IRl ®U ¥ UH 9 el 2 el whn dF #
T UTaReT (phase) BT 2| fAYE UH SI9, & i@l 449 &l
fAsToT 3T IaTERT ¥

(v) RAyartt aF (Heterogeneous system) : QA SH L] ki
fowART Bar 8 99 98 9Ol w9 W U 9HH el slar ®,
IHH U ¥ 31 graRey Bl € | SITER0T : I BT ofd (59) b
| FHSD, a1 A gai &1 faeee, sifdery S e gai &1
s, 59 Td 9 BT FHD |

(vi) e @A (Macroscopic system) : v 3 o e
ARET H BT (SFV], URATY] TFAT M) SURT W& F |

(3) g @ QT T[T (Macroscopic Property of system)

SHNITS g7 & IRATSS FaeR ¥ FHd g | 7
W U1 S dF & gRATT § S B B, SR 9 & Rfd O
PEd 2 | IRV : M4, AR, ATIAM, I8 b, W1, e
e |

R U BT 771 &1 USRI # fawfora faar S daar 2 |

(i) ¥T&T JUT (Intensive properties) : & dg 0T g, R w4
a3 # SuRerd uaref @ " W R 98 aRar 71 SeER
eI, FaUid, AT Uford, d=dr anf |

(ii) @Vgﬁ' T (Extensive properties) : q o7 ST 9 | Suferd
ueref @1 A W AR FRA E, g IO dEAn € | ISR ¢
A TIAM, I, ARG SHofl, TAAM, Tl anfe Arrehia
g & T B 2 |

Te 1) faega Jor B glagier a7 glaarE 4 @9id & ar
T g7 qU § gRalda & oiar 81 Se—gegHT ael Saad
faega gor &/

(4) T @ R AT IRy gRacH (State of a system

and state variable)

I8 R 0T S 937 @ Rfd @1 FuiRa @xa § S
1Rl GRTT (State variable) AT TAREAT Bels AT HHANTIOG URTHICR
FEI B |

aRelT Ut # uRads a5 @1 URMS qorr Sifom sraverait
R R Fxar g1 98 99 Y 9§ wds war ® RFsa g™ a8
aRed fdar Srar 81 AN Wl H B Hahd © fd, raven o7
A & Ul W R T8 R €
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(5) E‘SHF'I'[%W?[ TR (Thermodynamic equilibrium) : “feft
T= P FHFAB! TR T8 IV & I IE THT P T 3T
qu & gRadT @ wghr 78 qifar &

SHAIS I wnfod &)a & ford Mo § 99 yor
P ATRITIRAT BT <MY |

() VIS @I (Chemical Equilibrium) : ST T3 &1 FeeH
Rer v fAf¥aa 8 8, 99 39 YNR—IfMe I hed & |

(i) e W™ (Mechanical Equilibrium) : I~ o fafyg 9wl
B Y T T AT IFP AIAIaR0T b ALY bly INAD B el
BT 7, T a9 o ReR <& 2|

(iii) @THT FT (Thermal Equilibrium) . T¥0T GF AT IHD
IR IR & URIY BT 19 THh FHE BT ©, 3d: o= TAT araraxor
P HY ST BT YdTg e} BIdT & |

(6) W UPhH  (Thermodynamic process) : OId
SHFIRIGT T T ARAT | GOl 3faRel H dgofdl 2, a1 I8
YT (Operation) UshH daaidl & | faffd geR & uHd 1 2|

() THANT T (Isothermal process) : 9 YshH BT FHATG!
el FEd €, Fifh 399 ag ReR Ear B &g wared
(Operation) Rer ag wr fhbar T %| JEATY U b fold o7 = 0,
I AE=0

(i) W?WW(Adiabanb process):?:lﬁxr UhH Q?{ﬁ gRfRerfaat
# BT g o dF T S airaRel | S BT i fafrra T8
B Ul 1 ol 98 B WhH dEdrdl B, e $w faata
(Thermally isolated) BIAT & FT dQ = o, T8 HTT B AL oz #
IGFR fBaT S FehdT B, 1 o Tl H |

(iii) TATHT THH (Isobaric process) : dg UYshH o Q9
ol gRacd & IR gA ReR &dT &, 31T dP - o, GHGEIT
WEhH PHEATCT © |

(iv) GHHIT B T (Isochoric process) : dg UshH foras
AUl aReEcs & SR ae g9eN ReR R&dm 8, 31 dv - o,
AT UshH bEeldT 2 |

(v) WW(C)@/I’C process) : S1d A3 I=H WHHET W BT
B3 AU URMMD IAERAT H AT Il & ol 39 b1 UshH Ped
2, 3 dE- 0 AT dH =0 BIT B |

(vi) TBANT GHT (Reversible process) : SEHHAY UHH I8
=il W ¥ 8y Wl uRacH, udiid ushH # gof wu 9 fAquRid 8l
S 8, T URIE AT UHH H 9T of & fh o awg H B
aRadH Ay 2 e 2

(vii) @Wﬂﬁ?f HhH (Irreversible process) : S1d UshH Ud Bl
g ¥ URMe sraven W arfxad sraxen # wfed €T € &R uw
Wd: IahAd A8l BT B, A 39 IAISHHAYIT UHH HEd ©
g UshH H Tugtdl @ W 9 el B STShAvIg U,
w@a: Ui @ B B Wl afie uhH sgerHeid uafd @
B 2|
JAaR® Hoil, ST T B

(Internal energy, heat and Work)

() ATARD ST () : ‘TP 77 & 3=V Full & O
e arar gidt & fore snaRRe ot #ed &/

E = Eqpor + Eqin + B + B + Eqois 000

(i) STaR® Hul & faffre o

(a) JHTARD STt el T b1 g o7 B |

(b) JATARD Sroll Teb 3TaReAT Bl 2 |

(c) MAR® Hoit H# uRacds 9 & 3ifaw srawen 4 ugam
qrel 9 W R TE HRar B

() TH UHH B IRE AARS Hoit § DI aRad= &1
BIT © |

(e) ST T B SARD Foll BHael AT BT Held 2 |

() T3 B MfaRe Hoil gert & AE, SHG! JAEHS
T, T, S79 TT MR W R PRl 2

(g) £ @ 318 3T (cas #), a1 St (57 #) Bt B

15 = 107 o7t

(i) SMaARF ol gRadT (AE) . fdl ft a3 @ <rfaR®
ol BT URH AT (absolute value) BT AIGH T AT =1 8, 3R =T
B Savad B | AT AE, JifOH (E,)TAT URMAE (E;,) SHotiel &r
<R 8| 99 AE=E,-E,, IR E,>E,, @ AE &S BT
213k E, <E, A TS B 2|

(2) SST (q) TAT B (w) : Frpra & it & & a1 g
fafver fafal g7 Bl &, fd <1 greg faferdt Swar aem & 2
SO SOl & Udh ®©U 8, 3R 99 7 a3 & ardi H fax & al,
YE UH OF A T OF DI AR AP A9 F PH AU DI AR
yaifzd g 8, gaferd $oil & TfId ®Y BT Add B 2 |

ST9 fasdt ugrel R 9o ST S iR uered &7 favermus

T T 9 @) fEn # gar 8, 91 9 faRenus e wEedn 2 |
Tg 9ol 3R faRUY & PHBA & aRER BIAT 8, A I UBR
@ or 1 €, T e, e sri qen aife & |

FifFd BRI - 9 x fAReIUT = Fd

fagfefia 1 - fuTaT=R = AT = vq

T\”F‘ﬁ’qm:mgb

(i) BT VT B B HIZIT : ST GRIAT DI DANT (cal),
el DN (keal), I (), TSt (k) nfe # w71 SIMar 81 398
Wﬁﬂm"ﬂ%\',l?ﬁ?ﬁﬂ :4.184@@;1%% :4.184ﬁv_<*ﬁ
Sl

ST BN S/ THTS S () T fbell S[of B | S, YA HeR B
Wﬁ?‘ﬁ%(l}:le)|

B4 B W S A7 ot F AW Sr B HE DS SHE
T B
15[e = 107 3T = 0.2390 DANT
1 DA >IGJ§T>13T4'f
(ii) ST 7o B & ford farg aRarct
ﬂmWWCﬂQQIINUI:qHﬂIC“IW
T A S BT IS = g FOMHB
T3 R PR BT B - wEATHD
T RT BRI a1 ST & = w FoTHD
SERTIDH &1 3w

(Zeroth law of thermodynamics)




Ig o9 droHe BT BT IMER WY § 39 9 TR 3
T B 2 |

e TTA TF C P T FHT TR § 5 59 BB H C
P W FHT T H 8 ST A FITB W T W=y § 517 Tl
7% THCT FT H &/

L] L] s

[ 2l=[5 |

SERTIDT BT J2H | (First law of thermodynamics)

SENIST BT T 9 teTeiece a e WAR A
wRaifad far o | g9 fem &1 St wReor &1 ff wEd 2
S AJAR “Goll F AT T T [FIT o dHAT & S AT &
STH, 1P §9 VF &Y W AV &Y H GRGIIT [HaT o dHar &7

E,-E, = AE=q+w

At @mR® ot # uRadw) - (e w® Sk T8
) + (R R B Tar o)

gfs e adEaRT W B (w) BAT ®, dl gh9dl
A=IR® Holl Te S 8 | 39 TR H, AE =g +(-w)=q-w

At @mR®d ot # uRadw) - (e w® Sk T8
) - (Mo gRT far rar &)

JMIR® FHoll, B TG SHHT & d1d T SHIADT B
yori e &1 T &wd 2|

I A1 T gRac=

(Enthalpy and Enthalpy change)

ReR T R M1 @1 qof FAT BT TIAT Pedl 8, 59 ‘H
¥ el w2

FHAID! & Y[ FRAER, q = E+ PV

ReR T@ R w1 # uRadd

Aq = AE + PAV

ReR g9 W ST BT T gRT faRenfia w% Ao §

AH =AE+PAV (i)

~AH = f9a g9 w® W aRada a1 sifafesar & o
RIS ufhar #)

AE = f99d maad o= ST gRad a1 AfAfshar & e

9 ST TAT &4 AT H AR o &,

AH = AE (PAV = 0)

AH T AE ¥ 3R #ew@yul BT &, 4 SRS
ifafsrar # A fhareRe 91T od

AH = AE + PAV

AH = AE + AnRT

PAV = AnRT

Zlﬁ, An= n-n

faf¥re qorm dieR ST eTRaTg

(Specific and Molar heat capacity)
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o) faRre oo (ARre S aiRan) . am gart @
1°C & AUAM deM & ol qMEed S @l (Rl S,
frelibar a1 fear Ja #) w1 falee o1 Fearh 21 9
foraa <9 (c,) T e SmEee () W A ©

(Z)W ST aTRar (Molar heat capacity) : 1 At garef &1

1°Cdd dU deM @ R aMavae $™T & 951 Helk &Sl
TRAT HEAT B |

HIeR ST BT - fafire ST enfRer x STMR
T, C, =¢, xM Td C, =c,xM.
@) % I T B R gARd B9 @1 ugfa i € afe

s F9d T@ W $9d1 aU 1°C 9 & ford FHoll &1 S dr
T fFra smgae &1 Rafy 9 =1 yaR gwfud & 9ad &,
C,>C,u C, =C, +WR # fbar 7471 BRi, PAV(=R)
SIEl C, = FId &/ W HIeR T g,
C, = FId e R AR HHT &7ReT |
(4) CTRIT ¢ & B SWRN T

(i) C, —C, =R =2eINI =8.314 T[cI

(iy C, :%R QH qRAIvEdS 9 @ for) dem CV=%+X

(& T sguemoe ™ & o), F8 « et N B o
STETT-TT BT & |

CP
(iii) c,

(v T& WEEG W @ fod C, =3 dan, wafe,
C,=C,+R=5 Har

=y (AR ST GIRATAT BT AFUTe)

5

>R
(V)Wwwﬁvzﬁﬁm,(y)z(éng—zl.ee

Y ER

7

c R
(vi) RIS N B for (y):c—":é—zmo

v ER

& C, B8R
(Vii) “}\R:TE%%Q (}/):C_pzﬁz:l:gg

et N § UER (Expansion of an ideal gas)

(I)W—q TR (1sothermal Expansion) . gEATNT TR &
fo’r AT=0: AE=o0

SHRa@eT & w99 9,

AE =q+w Sg=-w

I fgm g8 <uiar 8, 5 wwadiy yaR H e sraenfya
S & §RT BT 2 |

FHAU UshH & -1 AE TT AT HHL: ¥ B[ ©, SNk
AH =0

(i) BN FITNT FER & [Far 797 HF - 701 & 1w
Rrelver # amest 49 W B H e IREA fUed o ®
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408Wl%rc€ramawm=r
(=)
fACTSY SWIREN (insulated) 81 8 9@ 816 P, 19 & T@ Py,
@ SRER BT B
P =P, =P

e 9T8T <19 31TV e WA JpTd werd ar i srfgen
A 4V ah JAIRT ERfT | e uRum sy Rieiver § 0
N @ @ P, -dP d& R SRR g I8 9 I@ @
RIS} 81 SIRATT 3iR fuves Rer eaxerm # o oar 81 g9 wfshar
B BY IR IEN B, TAT IIS U H 49 & MIa" # 4y TR
BT 2 |

Pexx - dpP

iﬁsaaamwa%wgg?%uwﬁméwzﬁ
PHROT TS ATAT H IUF SUSH IRl 3 AT FHT & §IRT
Agfera &1 ol @, Jm \Rel gR H a9 e e @

TR & UAP U § I gRT fhar a1 B,
d,, = (P, —dP)dV =—P,_.dv —dP . dV

dP.dv, <1 oifcrges AN @1 U AUG HMT T g,
A areel 9 & IhHUI FHATdE TR # mIad v, ¥V,
BIqT B

far T B FH,

V.
w = -nRT log, Y2 a1 w=—2.3030RT log,y —%
Vl Vl

o au R, 9 & FREgER,

PV, =P,V, a1 Yo _ P 3d:, w=-2.303nRT Iogmi
Vl PZ PZ
FAa wRfred # A T Ga a5,

Wogger = 2.303NRT Iogﬁz 2.303nRT Iog&
V2 Pl
(ii) ST wHardt gerw 4 47 79 #1: V TER S
JIISHHAVI FAATY YAR FG & | (a) WA TR TAT (b) Hegad
TN (Intermediate expansion) W3 AR H 9@ <9 N BT B,
i fraiq 4 vaRa 9 g1 fFar T @Ry e 2
gt TR H 9T <9 A9 B @ A BH BT B, I I B
V, 9V, # oRads & ford foan o o,

Vo
W= _vaext xdV = —Pext NZ - Vl)
A

4 P, 19 & 3@ A HH BT 8, A HFAAl AR H
T T BRI SIS HYI AU TR A R T R | B
BT & | FIfh $99 P, Py, & SRIER BT B |

(2) :)kS"e |Z|kJ (Adiabatic Expansion) FES THA H
SO T bR F 3l 8, 3R T & e’ Ol 81 3/ g =0.

SEMfaeT & god w9,
AE=q+w AE =w
T & gaRd 89 4 e gRT &1 $-1 W 3MdRS SHoll

T B €SI TR B AE Hedl ©, a9 9Rfsd § AE dedr
=

ameel I B g sad R HieR fafdre S,

(%] de—c,am
dT

v

14 faq aRads & foll, AE = C,AT 31, w = AE = C,AT

AT @1 99 Uhd R R &=ar 2| 9% 98 SohAvid &l
AT AN |
(i) FHTNG GFIT FEIR : SSHANT HET™ TR # et
T o T g B
PV’ = ReRT®
STEl, p-9T@ |4, V = A

Cp

s

SiEl, C, = d <™ wR HleR fafire oW, C, = g
IR W HAeR fafkre AT

.Y (RY " (r)”
SEGRG
afe y, P, P, T URMMeG oTOAM T, S0d &, ar aifom
AU T, ST R Ahd 2 |
(i) NI HFIH eV : Wad TAR § 9@ I A
BT ©, i fHar T BRI I BT ©, TRIGAR AE —w A1 I
BT 8, T AE YT B, A1 AT W1 I BN 3@ w@dd VR A
(Pgr™H) AT =0, AE=0,w=0 T AH =0.
A TR H 9 7@ & AU e H OV, ¥V,
gRad BT 8, Pyy.

RT, RT
W= m<v2—v1>=—Pm[ > —71]
2 1

_ _ —_ T,P, -T,P,

A w=C,(T,-T,) Rpm[—Ple J
NAd: AT N d: YUshH
(Spontaneous and Non-spontaneous processes)

A AT Achlfeld UhH 9 & o foor fofl ared) awaey
D W B AR U B T el R&d © | Upfd H B
qrel T UhH W@ B & | U U R W@ BN @1 fdeme
UgRT el BRI &, S© S AT IMpIerd Ushd ded © | $7
YAl B B B o1 Foll U™ BT STl ¥ |

AT TAT AT YhHAT D SETERIT

o) faem &1 | faees ¥ 99 fAomd o W% fawRor
I UhH BT SETER 2 |

(2) faferar =t @1 fAfda e waa: ushe 2|



(3) ST BT T FUEH A TS AUEH & Kb d81d Wd:
UhH T |

(4) fo=Ig &1 S=a fova @ 1 fova & R 9819 @
T T |

(5) T o g | fafa & v& ey N &1 R @
I UshH B |

F 9 w@d UHH, ORAd: UHH & W & o9 89 g%
faudia fewm & ot TR B © |

T wepd qe O IRadd ; waa: WhH ANidRe Sl AT
T § HH B gRT Gied B © | AN W YAl 9§ BRI U1
far ST Adar 21 I8 3 quiar B, {5 daa swwend rfafhard &
A B B ofhd 9% BT fUEeET @M S BT arsdieRo
SO ARl €, S @ Bt 21 saar ek I® '
Tl & IfTdT Th IR I Th ©, ol (b o yafadr &l
ad HRAT & | 98 TTH YOGl |

SIS BT fgag a4

(Second law of thermodynamics)
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ey

F BT NG FH & TR BIAT 2 37 FHBOT (vii) BT (vi)
IR o W

SEHED! T FHRT™ET 409

w_To-T FSEFIRIS ToTieh
*P] T,

3T BUS HUS TAT TH pUS » aHEl H A sfes
3R BT S9T1 §RT a1 81 A &A1 B # giRafca sl |

fp, ¥<1,H€ 9 BT § 39 UBR, 9@ w<(,
2

3IHT AT Ig BT B, [ raenfia S BT ddd U 91T B BRI
# yRafdd 2dr 21 99 S rareRe & T & S 2

“feTr fFet s @ FHol @ g Wy @ @ H geA
T B
QUSTdY qorr gugidy uRac
(Entropy and Entropy change)

() TR : fft a3 B AfERaar  (disorder) FerdT

g e @ o el O sl @ SwrEfiel ©
fadra oM @ Jear & R P o1 9aar 21 I8 e @
fAfEa orgwdl F1 g9 U9 WfiboRey & IR H WM R0 B |
T8 TS THRI B BT HRAT 2 fIg @ e afes o0 49 6
TR B FHOT 2 |

(I)ﬁ-q-q P B (Statements of the law)

() PIoTT BT HT : “TATGYT & TIT & FF T GV
faedt foves & @y & FH FND TN B HIET HYAT
FTFT &/

(ii) FeATT BT BT : 1977 T B [ g7 0] avg o
TH qOG B HT ITTIANT SFFHT & [

(iti) SecTos BT HEIT : VA fefl 79T &7 4T HYar
TR & G 35 a@IT 9HE 4 FIT i TET B T8 ST Bl B
P wHGe HIAT H GNdldd BY wE, o ad b e @ b
WY 3T H URqdT T [T S SRl [aRverrl] id srreie &

(iv) BT BT BT . TH FUS § G ADY HH F& 4T
gve U H WTANT [3d [§T GIT FHH IR §9H U
1% H ggorTT ITTT 8 )

@) I\ @1 wdiax - g faw @ B1% g v
Suarer g 2| g fram @ qﬁ"iﬁ?ﬁ (Formulation) Ueroif R
IMRT & 3R 3@ a% WK & | 39 W & fagee sma =&l
2, fog o' Frow oaa a91g Ul & ford @] &I B |

CaRICED (The Carnot cycle)

1824 H B SONRR BAN o Bad Jgi~dd AR Bled-d
AR W UPH ShAT AP BT yfoures fhar R AT =@
Ped &1 D gRT Afhad &1 & e H wuidRa fear o
AHaT B |

fer § e Aid onmeel 19 e fiforsr # w1 7 e
fUed @ 83 2| T IR SRR TSI (operation) @1 el
A ORI ST 8 |

QI%IF'E&C*)(‘II (randomness)zﬁ Th SRS I3 oy @ﬁ HEd
g, P 8N A fbar S 21 59 IR Bl 57 g7 yalRia faar
I 2 |

T TIT MIR® SHoll Pl 4T YUY (8) W1 U aramen
el (State function) % 3 @Wﬁﬁaﬁﬁﬁaﬁ%| Q‘Jﬁfﬁ
Eb—ftlwtﬂ:f(abso]uteva]ue)qﬁaﬁﬁmww% IR A
8 g 2 | I ar dact fedl uHH H 89 arel voeidl gRadH
P e fhar ST & | Qogidl gRadds &l AS gRT ST ST
=

O sopmirr
T

afe ST AqAIDT Bl 8, q AS = +ve BT 2| IfT SO
SR 81T 8, @ AS = —ve. BIAT B

(2) TUETHT B SBTS : I B SIS, SoTharqo- il
g B A S H SR AUAN dfcad H B I YIS B SHE
JK Bl

(3) QUSTY & &I : Qogi & §eg fefor for §

(i) Q’Uﬁ[’ﬁﬁ Udh ﬁ?ﬁﬂ TOT (Extensive property) 2 39dT A
e § SuRerd ggrel @ A R R &Rar 21

i) @ @ TGl T SfaRe Wod B, Ig  3faNel
gRacdt (T, p,V,n) T R oxar 21

(iii) TOSTQY # uRad U& Srave | g Jawe # S drel
g R ffR =78 awar 2

(iv) TP TshH ¥ Qugidy uRads e I & 2 |

(v) 6T @l Mg &1 | vogidl uRads e a1
TAT ATATARYT &1 Yueidl gRaad & a]16aR &Il & T &1 & AT
Bl FEIvS &) T uRad+ ded § |

AS s =AS . + ASqy
(a) SEHHUI UHH H, AS,.. =0 TAT SHCY,

AS._ =—ASqy,

AS:SW—SW:
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(b) JMFHAY UhH H , AS,.. >0 3fIq Wa: aRacd= &
HRU] FEIUS DI QUSTY! 98 & ©

(vi) T8 SUIRT B & ford U SHoil &1 A9 2|
T HofT = TUSTYT « ATIAT

(vii) QUETT § BT SIS UTRddr (W) | v

S =klog, W and S =2.303 k log,,W
STET, k diecor fadie 2 |

(4) IATERYT T e # Yughdt URads den S 9
SHRIYT Whd & fod G QUSMdl aRads 19 a1 wRART &
agg T & BRT HE A gig Bl & Y oredRen 93 9
Togiql ) §gdl B SO ufhar § ST aidieRe | 9ex
e 81 fd SR ardtarer @ gogidy # gfg et 71 ¥R
&l # hE Whd g, 6 e afafhaei § $wr e #§
IATART H TIT R 2 79 {6 ardreRer & oeid) gecdt 2 |

AT B8 Adhd © b Rl Aol Qugidl § gig sl
2| o9 1 arareReT § rgaRell dedl € ol e § ererawen
el ¥ | UshH Tc: 79 BT | W el QUSTdl gedl ¥ |

(5) AR HUIARYT & SRIE Toerdy § gRacs : g1 &r
U IRyl (B, &9 A1 ) 9 g oy H uRadd ua
e aoaE W g 21 o9 fF Tedie (B @1 wd ),

FAFIG (G BT arg H) AMME TAT I S & @O AT
IS o BT g

9 UH SN U TAd 9 W &9 H yRafid gdr 8, ar
ST SFEARNNT Bl 8 (P o) | A9 f6 AH, T &1 Her

ST 2 | 37 vugrdt aRad= g,
AH;,

AS; =
Tf

sl TR, IfQ arsdidRul Bl Y& FH (latent heat) AT
FEUAT DI A HHT HAM AH, T AH . ©, ol

qrefierRoT FoIT HEAUTAT (Sublimation) @1 YUSTT BT |
AH

qrea

AS =

areae

AH oo
?T?ﬂ ASW =
b Ts

4fd AH(,AH,. T AH_ . 9 eFAs & 3 ufthard
TOEi ¥ gfg & BRI § qAT sl [Auda fhar gogidy § &
B 2|

(6) ST 49 & ford wogidt # uRaa . o9 &9 uRfRre
e ¥ ifH SRR @ SR Wi ¥, ar ey N @ for
wogid) gRacdH, AS @1 o Fre gRT e fhar S Headr g,

(i) ST9 T AT v &I URadd &,

AS =nC, In:rl_—2+nR In%.?ﬁﬁ?ﬁﬁﬁﬁﬁ%\*l
1

1

(if) ST9 7 qAT p & IRadH |,
AS =nCp In-_;—z—nR In % C,, @I fraa w o &
1 1
(a) 3T FHaTd UshH & ford (7 e,
P2

V.
AS =nR INn—23A1=-nR In-2
\ Py

(b) TR UshA & ol (p fFrra),

AS =nC, InT—2
Tl

(c) FHIMRIAM® UhH & fordr (v ),

AS =nC, InT—2
Tl

d) &GS TN @ G YUEIS H gRadT : WA U
UG UG H g-0 Ad: AS =0 I SHANT BEIH UshH B
AU WehH T FET © |
Hch Holl qAT Yeb FHoll IRad=

(Free energy and Free energy change)

e gb Sl (G) U STl Weld & JdT I8 f1gd a1
T a9 W BRI T AfEmad s a1 Iapvia umd | R W
Sl s B A9 Bl 2|

(1) T Soll & LT

(i) el FRrapra @1 b Sorl, MR @1 Tred] e wREar
Td Uugil & TPHBA b SR B aEeR Bl 8 | e,
G=H-TS

(if) 3T MARRAT Bl £ H# TAT S Bl AE eb Soll ol A
AG ¥ T B 3 AG=AH -TAS__ Si&l, AS & &1
gl gRads 2| I8 sy Eceieed ey 2 |

(iii) ATRITARAT TR AG =0

(iv) T UshH B o, AG = —ve .

(v) WA @™ R TAS I BT B A AR AG
FUMHS 2, A AH ) RIS BFT| WAL a9 W $Had
S rfAfhard € wad: yafidd gl § |

(vi) AGqy =TAS e, T8I AH =0

(vil) AT Hh Sl gRacH,

AG® = -2.303RT log,, K, & x ARIReri® 2 |

(a) 3 AT k<19 AG® =+ve 39 UHR AR o=
I ReRid k1 8, NS ©U ¥ Wa: 8idl 2 |

(b) I k<1, T AG® = +ve 39 UHR fAfHard o k<
1 2, 9 fuldig feem # Swrfae wu 9 W@ Bl 2

(2) AMAFHAT & w@a: vafda 89 1 K - wo: IRad &
R AG=-ve B/ & Ud SO AG =AH —TAS, &1 ST
o yafadr & fory e aRRerfordt Suerer &
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RO 101 IMFATHAT & @ Yaikid 89 &1 3%

AH | AS | AG sfhar & T SRTENT
- + | SR TS Tt Tl o) SrfAfhar ¥ad: gl § 2044 = 30,
* - | TR S it Ml W AfAfha s B © 30, = 2034
- - | = A" R e dfed | ad W@ dfdd ST ad W oSRdd: Bl | CaOg) + CO ) —> CaCO 4
Jea AU R D g
* + | A WR gD i =1 10 TR SR dAT STd A9 WR WSl Bl & | CaCO g —> Cal ) +CO,y
e 19 WR KOS

SIS &1 g Fraq
(Third law of thermodynamics)

STHY TS, T T 1906 ¥ 39 AW @1 ufgured fhan
o7 | 39 M & 4R,

TR TATT GY QU [y gerlf @ VIgrdl g
gl & i vuerht sreraver @1 A1g & gvlerd I8 FET off Wbl
8 1% g @ gy v guf faveeliT SN ¥ wEed Hu #r
P9 [Jeger e &laT & 17

SHNIIS] & o 19 BT Fad AS Agaqel SFJyART
Ig B, o a5 forlt au 7 w vt & wE gueidt @ o B
# FEgd BT ¥ |

S =2.303C, logT

STt ¢ fud <9 W et @ SERIRAT & 9T 98 oW 7
P IR H gHIn Rd @ g

o @ g

(1) 0k TR 3Gl B YUl I W s B 2 |

(2) ST AT & AT B ok TR YO I AE BIh
2| SRRV & o S FERM @1 YISl ok TR Y el Bl
2

(3) CO, NO, NO, HO, JTIfE & fivedl @1 ok R Ta Hi¥ea
el el Bl B | 37 @ YUl IR S Bl B |
HUHIRYHTIA (Thermochemistry)

FHNETT Yifae v@T @1 g8 IrRar & forad e
ITI% BRI H 817 giet ol GRadT BT eI [T ST
8/ g% TrIhaE Foidl o FEd &1 I8 FEFTaE! & 9UT [T
qv SETRT & 17

SHEHEYT deT SRS AfRfhar

(Exothermic and Endothermic reactions)

() ST AfAfhard . = e affharl S g
$ IO AT P B T SRR BRIl 8, ST
fAfharl peadl €1 A & T O SE S9d Bl g,
SH +g RT AT R GATHd A & ©U § IS & A1 forar
AT 8, O TP S afafhr & frEfeRed yeR W e
A 8, A+B > C+D+q (ST SHul)

SEEd fafhaell ® fory Sael @ T, ifeRe!
P T T BH BN B | SR BT AT IR FUTHD
BT 2| 396! T YR I dd BRa © |

AH=H,-H, ; H,<H,; AH =-ve

FTET - (i) C(s)+0,(g) — CO,(g) +393.5kJ

(ReR A9 3IR <T9)

7 C(s)+0,(g) > CO,(g); AH =-393.5kJ

(ii) Hz(g)+%Oz(g)—> H,O0(); AH =-285.8kJ

(iii) fopoae, SomerdY arfdferar 1 SR ¥

(2) ST Srfwfshar (Endothermic reactions) : =i
e Afafhart s afffhar & SRM ST BT SrgEnyr
BIAT &, SR by dEardt €1 39 USR &1 il
H IMBRSI B SHHT & A B THH ARG &S B
IRATHD AT BT ANBRDI & AT Fod R & |

A+B—>C+D-q (S sl

Rer I 3R T@ W AT S TIedl uRadd &r
AU B | ST S AT F SAE] B HHT, AfABRDI B oA
J SET Bl 8, IR AH &7 719 g9 Bl ¢ |

AH=H,-H;; H,>H; AH=+ve
FGTEVT: (i) N,(g)+0,(g) > 2NO(g); AH = +180.5kJ

(ii) C(s)+2S(s) > CS,(I)AH = +92.0kJ

(iii) iAo ¥ fagga O | i &1 uTe T |

(iv) STeT BT ATeiIhRoT Y AT fohaT BT STTeR 8 |
ey fAfhar & foTg : AH IT AE = —ve

ST fAfhar & faTT : AH a1 AE = +ve
Fffrar o a7 srfafshar & o

(Heat of reaction or Enthalpy of reaction)

ST B g8 A S e e FHeReT § O
gl @ AESH B YUl WU H AMGHAT A WR @ AT
foreptRIT B B 1 S AR & ST ded © | SrEfhar e,
e TR0l # Fad AMBRDI & O AT dRT W
IR B TIA qAT IAABRDT B T B IR D AR
Bl 2

3 AfAfhar @ T = AH =XH, —ZH,

() AFATHAT ST DI FAIT B a1l BRS - AT
ST & GRATT BT YAIfdd B Tl RS 39 THKR 2 |

(i) SIABIRBI vT SAIGT P #Hfd® STERIT (Physical state of
reactants and products) : IS gerlt @ Hifde Sraver @l
aRafdd & & o ST ygad Bl & | O - ol & a1
gRafdd 8M W= S raenfid grcfl 8, 3R arw & Hufig 89 W
T SO B B |
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T

H

Hz(g)+%02(g)= H,0(g); AH =—57.8kcal

Hz(g)+%02(g)= H,O(l); AH =—68.32kcal

39 TR W BIdT & {6 S A9 a1 g9 sra=en ¥ ur s
2, @ AH & A # uRadT 811 ® | TR USROT H AH &1 A
Sod B, [iifd I & FEAd H & ST B § | 39 AvE yaref
& Afoe sraven afAfhar ST B yurfad e 2

(i) g > IvHY (Allotropic forms of the element) : & PIg
T U IREY I QAN WU H qaadr 8, A1 S99 ST Ugad Bl
21 T UBR AH &1 99 Ifufhar # ugad Rwul W fRR
PRAT & | O — PIaT DI ERT T APl ©U H TJad B W
AH &7 719 e g 2

C(ERT) +0,(g)— CO,(g); AH =—-94 3kcal

C (3ffsheeei) +0,(g) —» CO,(g); AH =—97.6kcal

39 QM AF BT IR 12g BN B 12¢ ey HEA H
oA WX AT SHT & SRER BT 2| 39 HHAT Bl Ty
PEd T |

(iii) TTYATT - AATHAT HT BT A9 89 A R 4R Hxar
2 o w afafear et 8 | siffear S &1 am & wre
qRAAT BT fHRais TR §RT T B Ahd 2 |

AHy, —AHq

TZ_Tl
ReR mgda W Ifafhar 89 ),
AE; —AEy
TZ_Tl

(iv) HAFIr &7 Rere 519 a7 Rev g av afoa & -
afe afafar ReRr e W erfl & @ o uRadd & Rer
M TR AT &Y AR® Foll e 8| afe aifaforar Rer
@ W B g a1 39 ReRr q@ W AfAfhar @ el dEd §
afe aifafsrar # o9 a1 g9 Wi ofd € 99 S IMl BT WK
TG (Negligible) BIT & foeg R arfafosamell # s <1 @1
IR AEAYYl B & |

AE + AnRT =AH 9T g, + AnRT =q,

=AC,

=AC,

AE -, = ReR SIa9 R S IRec

AE AH -q, = ReR 3@ TR FHW qRad=

An = R IR & Al B G — WG AERST B
Liifcales

(2) AFATHIT ST B THR

(i) WW{Heatuffbrmation):wa%agw\_rﬁﬁﬁ
T e oA du @ Refa # 5 uerd & ue A @ e
JIT qedl F I H el A Safvia Bt 8GRt o
FHEAH B | T AH,  Fad BRA & | 25°CTAT 1 AYAYSANT AT

BT O o9 3% H WRIGT H™T, A ARIIT HHT Hedl o,
T 9MMIA: AHY 9 oJad R § |

1 A1 NH,(g) @ 1 At HCI(g) & AF® a#ad ST
BT A 39 PR |

1 3
ENz(g)+EHz(g)_> NH 3(9); AHg = —11kcal

% Hz(g)+%CI2(g)—> HCl; AH, = —22kcal

$OB! 39 UHR ST B &
AH® = [SAH ® (grmer) — ZAH © (srren)]

(it) TBT FT (Heat of combustion) : ST @ a8 AT S UH
A UgrRl & 9y A1 S B Ul § ol 89 & BHROT
a1 ST Bt ¥

CH,(g) + 20,(g) » CO,(g) + 2H,0(l); AH = —192 kcal

C,Hg(9) + 3.5 0,(9) > 2CO,(9) + 3H,0(l); AH =—-1372.8 kcal

sl FefeRad Tfieror ¥ 51d &) dad 2
0 _ 0 0
AH® =[SAHP -SHD

& T AT FH B 3D AU ¥ | 39 J BB 3
THR B

(@) qIoTT UF FET BT BonNl T (Calorific value of foods and
fuels) : AT SI BN HTF A & ford FoIb o rawABAT BN
2| AMT IRR W SHHT IUATE T8l 2 | DI, UG, U
9, anfe #7a [T s & o v oot da € deon ot
IS 89 oId &, 98 89N INR & ford b SHoll b1 ard eiell 2 |

SO AT 9ISl & S8 ¥ Sd SW P URUM B I8
FHT & A9 B AR W JTT B &, 39 9 B dAR A
PET T | ST THF IT WO b Yoiasd AT IARIBROT H I
ST BN DA T S H AT BT HART AM Hed & | HIT B
ST9 STSATT STCT &, @ 890.3 &7 mol Soll I=l Bl 8 |

CH,(9)+20,(g9) —> CO,(9) + 2H,0(l); AH,,, =-890.3kJ
1 mole (16g)

SR 49 BT DA A - __891‘;-3 — 5.6k /g

(b) FRGT P FE 7 vy . fafvm Aifirel @ dwes
T &AM S Uhe U T8l 'l 8, S9d! Afel & g8T 9
U Tpsl W F 9 BT TN B U B Fhd ¢ |

FfAfpAT = T AMABRBI BT T8 HH BT JF —Y, IeaTal
P T8 SR BT T

(iii) Ferdiievrr T (Heat of neutralisation) : 519 iG] aqd
e # Ud U™ Jodis 3Fd A1 &R $I U UM gl &R Al
I gRT SERIA fhar Sar 8, 1 S ST Bl SEIIGR
ST BEA © | T8 BHIAT FUMHD (—ve) BN = |

HCl(ag.) + NaOH (ag.) » NaCl(ag.) + H,0O

AH = -13.7 kcal



Ugel 3 R UdS &R @ SENIMIGRY HE BT AN
g9em ReR (13.7 keal IT 57 kJ mole ) BT €, WaT s<fery ©
UdeT el Ud eel &R o o # gof emafed Yed € 39 ke
TERIFIBRUT ST 33 AT § H*Y AT OH ™ | Udb Al oidd &
fomfor & o B 2|

H*+OH™ —H,0;AH =-13.7 keal

fPdl gdal o AT MR @ Udd &R AT A A
IERIFIAROT B HAT BT A 13.7 keal mole * (57 kJ mole ) ¥
FH BT B, Rifd S IIRINGRU ST B HB 9N gl
e AT &R & ANHROT H WA B Il 8, IIERT & ford,

HCN (ag.) + NaOH (agq.) > NaCN(aq.) + H,0

AH = — 2.9 kcal

HCN (aq.) = H+ CNV; AH=10.8 Kcal

(iv) 13TTT BT FHT (Heat of solution) : TATa®: & anfdray #
TP AT fIeld T °ley IR JNNT I7 ST ST & AF Bl
faer & S B T,

NH,CI(s) + H,O() > NH,Cl(ag.); AH =+ 3.90 kcal

BaCl,(s) + H,0(l) —» BaCl,(aq.); AH =—2.70 kcal

(v) TTTFIGTT FHHT (Heat of hydration) : Tdb el fstel am
JIRE FTANTT 0T S SId B AELID U b T
ST dRAl ®, Al SEWNd AT IAfid ST & A Bl
SIS ST B & TAT I g3 Srerdiford a77] fal¥re gege
PHEAT B |

CuSO , (s) + 5H,0(l) - CusO ,. 5H,0(s); AH =—18.69

(vi) FrEfiFHeT HEHT (Heat of vapourisation) : 4 &d ElI G
BIAT 8, A1 U8 ATCARYT A ST BT AT HReT 7 AR Ty
# gfg @ W 9 BT I8Al £ O 25°C 9 W 4 Sfd
B Udh Al aigd BT §, a9 3AdT T W 105K caks @
gfg & SRl 2| ok 99 ary Hufid ge] g9 oraver # Il g,
Tl SO 34 Bl & 3R Tl § &l & A1 Fe= g1 gal
21

STl & IRl UG HEA Bl (9 YR T B o
H,O(l) - H,0(g); AH =+10.5 kcals (+43.93 kJ)

H,0(g) » H,0(); AH =-10.5 kcals (-43.93 kJ)

39 e &) 99 Bl 9IS 7GR W TT AT 9 IRl A
I H gE] Y O 39 d19H B S HEd o |

(vii) W#W(H@at of‘fusionjzw NERIISGI %\r, ar gg
TN H geotdl § 3IN S ST SNl BiaT § 3IN W4 g4, O
# ggadl §, O &S B ScFoid Bl 2| 39 UYBR & gRadd #

IS IT JGANT ST BT Tl B AT hed & | I —
H,O0(@®) —» H,0(5d); AH =+1.44 kcals (+6.02 kJ)

H,O (5d) - H,0 (d%); AH =—1.44 kcals (- 6.02 kJ)

[
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(viii) g B HT (Heat of precipitation) : &I CIlCH
A= 1 fagga smEedl @ faeEEi @ e R eted e oot
F YT W IS BN B, YT B HEAT FEARN 2 |

Ba?" + 50 2 (ag) — BaSO ,(s): AH =—4.66 kcal

(ix) FEFGITT FT (Heat of sublimation) : 5T TH AT SN
AU TeHld | A ST JfaRT | WY T erawem H a7 i 9
ST H 9ol ©, O ST URTH, SHEUTdT ST hEaldl © |

AfHR VA SN 1 HeAuIfad B €, g upfr & B
2 O SMAIEH, Aol arfe |

1,(5)— 1,(g); AH =+62.39kJ

AH Starer = AH e + AH s

(3) AfATPAT T BT TATED FERoT . o) wrafie
AfAfpar § S a1 AT SET BT A N SUBRY gRT
T Sar © 99 HaARIeR HEd 2| 39 A9 & R I8 ©
& St o7 U B ®, 98 ofl T S b Jed Bl 2
Q=W-+m)xsx(T, =T,),

SRl Q AMHAT B W, W HARMICR P ST D, m
DHARMICR § S BT G, s - AR oo, 7arf~aw am den T,
IR™E a9 & | IS IR & ddNMer g9a ford wanT fad
ST & | R @1 39 UK 2

() T DARMIC (i) TH DANMIER

9 HARMIEY (Bomb calorimeter) : I8 HEdh DI &

TET P SW FG B H UYAd BN Al WO W
DHANHIR B |

g9 DRI ¥ AffHar ReRr amgas W &) 2| 99 <8
S BT AGT AE & WU H B © | 31

AE = W +m)(t, —t;)xs
Wy

x M kcal

SRl M UgT BT IR, w, USTf BT 9R, W HARMIC BT
ST gD, m&d BT ¥R, s fARre o anfq |
AH @ O R @R § GRA E, AH = AE + AnRT

ST ™A g9 (Laws of thermochemistry)

) AARRR T e BT (Levoisier and Laplace
law) : S99 M & SrgaR {6l Aiffres @1 fawed o1 &1 49
WS ©U 9 AfS B FET ST & )R Bl ©, fg
RIS A BT forg fAmRId gar & | SeETER

C(s)+ 0, » CO,(9);AH = —-94 .3 kcal
CO,(g) > C(s)+ 0,(g); AH = +94.3kcal

(2) &9 & F199 (ReR SO Al & M) . g9 forom
BT 1840 § 29 7 gfomifed fhar o | 39 oW @ ogER, afe
PIS RIS AT Ve W e R gRT vE ar e
ggl % wE gl & @l 36H &1 grer Tl gRadT g5 THT
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EIaT &/ 39 TRE AMfhAT B Bl Ul uRddd siffsar |
Tgad AeAfie Ul W W@ BT B | Rfe sifafhar @
Toiedl aRadd dadl TRMATS 3R gy gg W Ak a=ar 21

AT, U A UG §RT DH 9GAdT B 1 SHH A W BUS
# v uRadd, AH, dar, 8 ¥ ¢ # gRadd AH, @& C¥ D

HuRadT AH, B1 AT A & p ¥ URTdH @ et s fafe
Tl & I gRadd B A b SR B 81 3T
AH. =AH; + AH, + AH,

G AR DB A AH IGe T IR gAqDBT T gRac
AH,, T 89 & FRAMER, AH,, +AHg, =0, 31Iq AH,, &1
A AHyy & Jed BT B, foog 39 s fawdia gram =) afe
T A 8 Mfq AH,, (S % ROUTHE ®) BT W AH,,

(FFTHD) W A¥S § A Gb O T H {O Holl Scad sRIT Sl
SHNITST @& YoM OgER ™ B o AH,, @ AN

AHygy @ A9 @& SRTER BT |
() 89 & 797 &7 graifiE aoagT
(a) BT BE- SEIATRIZS BT I
7o/ [y H1dA BT WA CO,(g). § I I

C(s)+0,(g9) = CO,(0); AH =-94.0keal

BT fAfr. o169 BT ugr CO(g) # dael WY SHd d1g
CO(g) @ CO,(g) H, 39 g yRad= <1 yal # gof grar 2|

C(s)+%02 =CO(g) ; AH =-26.0kcal

CO(g)+%Oz =CO0,(g); AH =-68.0kcal

C(s) | CO,(g)¥ Tl T uRax; AH = -94.0kcal

(b) IR FARTES BT AT MR TESIFARD 37 |

7o 13ffr: NH ;(g) + HCI = NH,CI(g); AH = —42.2kcal

NH Clg)+ag= NHClaq); AH = + 4.0 kcal

NH ;(g) + HCI(g) + ag = NH ,Cl(aq); AH =-38.2kcal

BT fafr.
NH,(g) +aq = NH,(aq); AH = -8.4kcal

HCI(g) + aq = HCl(aq); AH = —17.3kcal

NH ;(aq) + HCI(ag)= NH,Cl(aq); AH = -12.3kcal

NH 4(g) + HCI(g) + ag = NH ,Cl(aq); AH = —38.0kcal
(i) 89 & 799 & SIguaT

(@) T Afrdl B TaT TIE BT TG bR B ford
Rl S Hacd dai g1 HY 8] 991 §ahd o |

(b) Jrfcrres srfafshamell & e uRads & faRor # |

(c) TP IMREY ¥ TR AWREY H HHA &l Tl &
fFerRor # |

) T it @ FerRor 7

AH oion =2 SIAERST @ 8 Foif - = IATET B

T Sl

() ITIATAT Booll & fERoOT H |

() STA® Sofl B fHerRor & |
T SHoll a1 99 GO

(Bond energy or Bond enthalpies)

WRAVRT & He W9 g BT (AT B B, a1 SHoll S
B R e ® P oW 9 By dlst O Sael & Soll @l
AT &Y IMILIHAT BT 8, T MMALIH ol DI G SHoll HeEd
21 ST 3R AIfRP 8 ThR W IRIINT PR Fhd 2 |

T Sraverr H GURRId GvATTE & HeT JUINerd [l
13%I9 gY@ §7E Bl dred @ ol SaeIE Hoal # AT B TE
ol FET &/ T VF JYATSHAT T o e arT v AT
STy H GYAITS @ GUE BN [ord SIaeId oll aE il a1
g% [3geT FHoif peend! &1

F@7EvT 1, H —H(g) > 2H(g); AH =+433kJ mol *

Cl - CI(g) > 2CI(g); AH = +242 .5kJ mol *

H — CI(g)— H(g)+ CI(g); AH = +431kJ mol *

eI Qrpei @ q fawes Hat & W g FAt ded
g g 91 fged oot 9 &1 ugfa, 9o o @ ugpfd W
R o=l & | 519 A® & o] # TP | AfS AHT 9 ' Al
ot @1 fare Sotf &1 oia foram Sirar 21 o e 3§ uw
T B dred & ford ofl la faed wolf, a7 SHoif wgadl
2

T FHoll DI AR WANRIT F g & T B Sl W
Fed &, fhg 9@ s fAuwRid g 21

H(g) + CI(g9) > H - CI(g); AH = -431kJ mol *
H - Cl @& g% ol
- (AT P TIATN) = —(—431) = +431 kJ mol *
AT S @ fdged § &1 0 -H 9 € S+ g &
ucl H BT B
H,0(g) > H(g)+ OH(g); AH = 497.89kJmol *

OH (g) — H(g) + O(g); AH = 428.5kJ mol



39 g B e ol b7 T O—H. % B g
ol 2T B

O-H T P g ol

_4978+4285 _ 453 15kd mol

TN & W NH, § N-H & & $oii NH, & gof
fqgeT & ol & Th fI-E (one third) BIH & @1 CH, ¥
C-H T @ S, CH, & fJacd ol & UH DS (one
fourth) BT ¥ |

C-H H%Efuwn‘:@:MGkJmol’l

[CH,(9) = C(g)+4H(g); AH =1664 kJ mol *]
T HOI BT ATIIRT (Application of bond energy)
(1) AAfhaT ST = = JABRBT BT q=1 ol
-3 SR B T Holt

(2) IR SHoft & R # . 59 Afre srgg gfar
g, W g SHoll F Fd BT TS FRIEGT FH Ud YANTAS SHH D
AT H R BT B | S SR BT AT FHoAl HEd © |

\H:J,"HCZ{\I Kol = CH‘K‘IQM” T YIRTTHD TR IT H™T ~ ‘IUI"H\HI'
J U ARG ST

T Tips & Tricks

- I E I G ,u:[g—:;]
H

Maed & ford p=+ve
a9 & fora H=-Ve
AA fMae IR A AU & o =0

I IR aRafd®s I G TR U= (31id, 4 =0) =T
ar ofiged &R A1 & Ay welRid wxdt @ wfoara
Y HEAT 2 |

BIgSIo & Sed HANl 719 8Iar & |

13.7 Kcal /mol =57 KJ /mol (daif%h T HART = 4.2 Joule)
Ib B AT o gl T 6KI T |

AT # 9% Tt &l HH Cl, > Br, > F, > 1, 2|

)

STl & a1 @) Uil ST 10.5 KCal 2
SFRAfRAT & ST, THhH | ot GHY W wal gl g |

B & & & & &

T Ordinary Thinking

Objective Questions

SHENIAS! TAT HEHRAET 415
—

vk/KkjHkwr /kkj.kk

3meel A B ARG Hoft iR e g
(@) JMFTT IR (b) TIYATT WX
() &9 W (d) 3T I PIg T

9 YAl B BIS HWAT b B I A S § Al a8
U TR 3raen H 9oy 3 Wkl 8, dhedll &

@) gt @ H (b) SEHAUT THH

(c) BEI™ UpH ) FPI UPHH

TH DAl fhad RSN & [CPMT 1988]
(a) 0.4184 T[T (b) 4184 ST

() 41.84 Vol (d) 418.4 ST

ISP AR 96 & foly Bl MM<ING Holl uRda

2

(a) THEM 100 DT g f&f
(b) THEM FOMHD

(€ o

(d) TH gATHD

Th e TRE I T GolReh § {8 9% & ¢hs & | I8
ISBNT B [ATIMS 1992]

@) = For @1

(b) Qo1 Frer

(o) faafia fem &

(d) SIS FHR BT

71 3 T (intensive) AR & [T JEE 1993]

fr=feRad & 9 HIR S®Is SHoll &I FHad q=T Bl

efid ol [CPMT 1989; MP PET 2000]
(@) Solagi diee (b) onf

() I (d) Dol

U&7, U S dMl U bl & Jodid! Holl dT HH
BITT [NCERT 1980; CPMT 1997]
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1 U1 Bl B <87 R W) Dall § HH I BT o,
9 PEd ©

ST IWIF H UG AP AT DI A B

(@ 0°C Udiatm (b) 20°C Ud1atm

() 25°C Td1atm (d) OK TG 1 atm

a= (Mem) & agFE fed gedr ® [KCET 2005]
(a) S&I™ Hured (b) FHATIT FdreT

(c) THCTIT TRIR d) TE™ YR

Ud ATeY 9 & 9 TR @ forg

(@) ETATHH g Bl 2
(b) EH gfg BT HH 1 Bl &
(© H# g AfFTed o et &
(d) E T H 3mRafia &
RfthoReR BT gRaTS Wiew ¥ 8Idl &
(@) T TH
(b) DI ST
() ST B 3ffdres AT Mot 8
(d) HHR W BIS gug TEl B
fthoRex H TSh BT BRI
@) XfboRex i @1 rfaforar
(b) % & fRAR
() XfhoRex # 19 @1 fIwrR

)

[CPMT 1980]

[KCET 2005]

a

d) dNSd & HT

TSIl & TR | TeId B BT gAG DIFIY

(@) TE UH IMaRAT B ©

(b) IT TP FEd UEH B

(c) URaTH & IUART H oY Y U & U I8 Wdd sl
2

d) $EHT A9 qd Mo § SuRed usref @1 AET W
R Fxar 2

TP AHRIMIAH® (isochoric) UshH 3 foru fy=ifea & @

P w19 T BT B

@ dP ®) dv
© dT @ dE
e HUF SAIT PR [MP PET 1997]

(@) RS AfAfar T™a BF & ol AG &I IR BT
EUEN

(b) T e e # wife @ wg 7

() IEE Affhar wwa 89 & fol AG g TeHd BT
EUEN

@) i faafa e @ el Suf Rer = 2

el 9 IS UsH H T=IRG SHoll H ghyg

[MP PMT 1997]

(a) ST AT & TR Bl &
(b) IHNTT ST & SRR Bl ©
() f5d T o & R Bl &
(d) fHd T S TAT MERNNT S & I & IR Bl &

20.

21

22,

23.

24.

25.

26.

27.

28.

TS A RHgid & I 9R & a3 RTEd! Sl oA 2,

[MH CET 1999]
(a) D YRt BT ® (b) e R Brar @

(c) IR BIAT & (d) f®H RN BIAT ©
IFARE ol IeTERT 8 [Pb. PMT 2000]
(a) T el &I (b) 3TARAT BT BT

(©) (a) 3R (b) <THI d) T ¥ P T

T fohar s a1 gRT 9 7 &7 ol S Fdhdl 8 3R+
& S ® e 8

[Pb. PMT 1999; Kerala (Med.) 2002; ] & K 2005]

(a) RIS (b) AHGHEE

(c) THATG d) w|™

39 ARSI H BT FEd T 7 [KCET 2002]
(@) T (b) SETHT/BRITH

() A (d) I

STt # e | Prear dud o7 T8 ?

[Kerala (Med.) 2002]
q7q (b) TE
(d) dm™
IfT P uE H gAE SR ST BT MM U™ Hal gral
dl I8 HEAT & [MP PMT 1993; AFMC 2003]

(a) ¥ ¥ (b) geIr o
(o) faafia a3 (d) BIAD T
forea # 9 P U AR B e B [DCE 2002]
(a) AS (b) AG
() AH (d) AQ
e & 9 o9 e uhy B v I 7
[DCE 2002; MP PET 1995, 98, 2004;
CPMT 1990; MP PMT 1998, 2002]
(@) AH=0 (b) AW =0
() AQ=0 (d AV =0
71 & 9 ®I9 IR BT T8I 8
[MH CET 2004; AlIMS 2001]
(a) SATARD Goil (b) TR
() b (d) T
3TH | e or g [AFMC 2004]
(a) S (b) SMIT
() Yo TIE d) T
SHRTIDT BT UJAH 05 TAT 89 BT 194
SHRTRIST BT J2H 99 dad 8

() ol & ARV BT e
(b) S & EREAT BT A
(c) NI & wREr & |
(d) (a) TG (b) ST

HIEA AFIRITRITSS & & Al Ud Mo & Uh Jld &
fsor @ Ue dT U H, eEd AFRiess @l
Freadeselidgs d§ gRafda o= & o wafera fear
ST 21 afe AH Tl #§ uRads 8 Ud AE SfaR®
FHoit ¥ gRqd 8, dd

[KCET 2005]
(@ AH > AE
(b) AH < AE
(¢) AH =AE
(

d) I WY U DI &AaT R IR FRar



SR rffhatell & o’ /9 # 9 ®I9 99 RuTee

BT ® [BCECE 2005)]
(@) AH (b) AS
(©) AG d) 37 & P 7

AE TATAH # TF 8
[MP PET 1992; MP PMT 1996; MP PET/PMT 1998]
(a3 AH =AE-P AV (b) AH = AE +P AV
(c) AE =AV +AH (d) AE =AH +P AV
Rer 779 p R &) 12 AfAfhar & forw = § @ -1

P T 2 CO(g)+%Oz(g)—> C0,(g)

[ATIMS 1982, 83; KCET 1988; BHU 1995; MP PET 1997, 99|
(@) AH JABHRST BT HIfd 3R F WAH &
(b) AH >AE
(6) AH<AE
(d) AH =AE
T daARM H Th Al R 79 @ U@ Aid G IR
IR & 1T AMATHAT & fo’l AU T w HTd BT &

[ATIMS 2005]
(@ AU<O0,w=0 (b) AU=0,w<0

(¢ AU>0,w=0 (dy AU<O,w>0
I (AH) TAT SM=iR& ol (AE) & d @i«
T A T8 B

[EAMCET 1992]
(a) AH =AE+PAV (b) AH=AE+nRT
() AH =AE-PAV (d) AE=AH-PAV
AR AT Tt b7 Rigia s 8 [KCET 1989]

(@) Solf & ARETT & 1 @l

(b) TR AT IS Hottell B FHeTT DI
(c) uer & wRewr & fuH @1

) TS qAT IS HoNisl B FAgIAT B
= arfaforar & ford

N, +3H, = 2NH 5;AH =

[Roorkee 2000; CBSE PMT 1991, 2002]
(@) AE-RT (b) AE-2RT
() AE+RT (d) AE+2RT
fesfl R arfafher & afe AH T uRadd @ AE
AIR® FHolt # gRac= 8 AT Th AT fAfsear & iy
[KCET 1989; CBSE PMT 1990]
(a3 AH, AE ¥ BHI 9T B8R
(b) AH <AE I€ THI 9™ & 914 IAIE & Aldll @l d
IAPRDT B =T J 3B B
() AH, AE ¥ BT & BT &
d) AH <AE I8 9l 9™ 8 99 IS & Al B F&m
PRSP B =T T B &
ug 3ffaforar # gRum S gRads w9 BFT 9’ 98
U I1 3Fd UGl § T Bl & 7 $9 HUF Bl hEd &
[MP PMT/PET 1988; MP PMT 1989]
AR Ud o™t o

a

~

(

(b) B9 @ e

() S &1 e

(d) <-gmarery &1 RIgr

9 BT ReR SO Adharw &1 1 emenlRa &

20.

21

[
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[MP PET 2001]

A b erfafhar N, +3H, - 2NH, ReR a9 vd 3@ w®

g 21 I AH T AU ffhar & forr wodedh ud
3aR® ot § gRadd 8 @ 9 & 9 i aoie 9

g [AIEEE 2005]
@) AH=0 (b) AH =AU

() AH <AU d) AH > AU

71 9§ & PIaT FHIHRT HEl B [CBSE PMT 1996]
@) AU=AQ-W (b) AW =AU +AQ

() AU =AW +AQ d) =T ¥ Pig T8

T @ 9 9 =1 &1 fMeiRor g &

[ATIMS 1998; Pb. PET/PMT 1999]
(a) STAfHAT BT oA (b) 9T HEAT
(c) HHHIT HWAT (d) T BT
Affrar C+0, »CO, & forg Toiadt &

[DPMT 1987, 91]
(a) HdrHD (b) FRUMHD
© T3 (d) 379 & Big E
3esl i & FHadl YR & 999 SH@l

[CBSE PMT 1991]

T Al 3MMee A9 P 25°C TR 10 oiley 3mgad I 20
e’ R W Ihavig IR O ot § &rd 8

[CMC Vellore 1991]
(a) 2.303 x298 x0.082 log 2

(b) 298 x107 x8.31x2.303 log 2
(c) 2.303 x298 x0.082 log 0.5
(

d) 8.31x107 x298 —2.30310g0.5
(e) 2.303 x 298 x 2log 2

Joll FRET BT 19 =i ®
(a) TF B 3MARB ol ReR & &
(b) T BT HHAT P 7T ReR Tl &

() Sol T A T B A1 FHAl & 3R 7 T ITAF Bl o
|HhA B

) T SHuif 3R gEEH & g Fagedar 2
U araxerel ¥ dedl @ e B @

(a) 298 K W I (b) 298 K TR SHIS
() I AUHH W IR (d) 273K W I
ReRr amade R Affhar & $o7 Q xR Bl ¥
(a) HP_HR (b) HR_HP

() Ep-Eg (d) T | FIE T

[NCERT 1984]
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22,

23.

24.

25.

26.

27.

28.

29.

30.

3

4186mmﬁa%wwww
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frfafad & 9 ST IS SHETIDG BT yoH e
yefdfa oxar &

[MP PET 1996, 2000; AFMC 1997; BHU 1999; AMU 2000;
KCET (Med.) 2000, 01; CBSE PMT 2000; MP PMT 2002]

(a) AE =—-q+W (b) AE=q-W

() AE=q+W (d) AE=-q-W

foredt gaEamh Sepaoia siffhar & aiaRe ool & gRad=
g

(@) U (b) EATHSD

(c) FRUTHD d) = A BIg &I

U A & ford InK,, Td 99 & gshd & 4 U
RIEICNIRIRID IR

% /
2.0
1.5x107% T (K™) 2.0x107%

arfafpar g9 =Ry [AIEEE 2005]
(a) SSATETY
(b) ST
() U U uRad+ & T
(d) AT A9 IR ARSI
ST AN & 29 B fm § wnfae § [AEMC 1992]

() Rw IRfv® fharers

(b) RS fhareRe T sif~<aH 3T

() RI® arf~aw Saure

(d) % "reafis

Rer 19 T4 T@ W T M A9 FT TGR BT © A1 SHD!

[BHU 1998]

[KCET 1998; AFMC 2001; ATIMS 2001]
() Y & 98- & AT gl 8
(b) AT & g B AT T B
() IR E=mc?¥ TUFT & I Ahl &
(d) AU & gRadd | JyWIfad &l 2
IAR® ol § gRIAT (AE), Tl & uRadsr (AH) o
o T B (W) H dey <R S @
(a) AH =AE+W (b) W =AE-AH
(c) AE =W —AH d) AE = AH +W
1 & 9 b9 ot iR &Rl & SRR & Tt
ST —13.6 keal ® [Roorkee 1999]

(a) HCN T NaOH (b) HCITT KOH
(c) HCITAT NaOH (d) HCITAT NHOH

T ATGY I B 1 Al Bl 300 K UR 10 AIYAVSHAT &6 A
1 ATgAYSA T AP FHAII TR BRE S WR fHaAr T

[AFMC 1999]

BRI BT (ﬁ?:f ReRie - 2) [AIMS 2000]
(@) 938.8 cal. (b) 1m38.8 cal
(c¢) 13818 cal (d) 1581.8 cal.
ST TR © [JIPMER 2000]

32.

33.

34

35.

36.

37.

38.

39.

40.

(a) ST (b) FHTSfoT®
(c) AHaTIT d) 3TH | PIg TE
fr1 % & foad AE = AH BT [MP PMT 2001]
(@) N,0,(9) = 2NO,(9)
(b) 2S0,(9)+0,(9) = 2505(9)
() HL(@)+1,(9) = 2HI(9)
@ Ha@+50,@ = H,00)
T e 99 & g JaR #
[KCET (Med.) 2001; MH CET 2000]
@ W =-AE (b) W =AE
() AE=0 d W=0
Srfafoan
CH,;COOH () +20,(g) = 2CO,(g)+2H,0() & for

25°C M9 3R 1 GigHAvsSe & W AH =-874kl & T4
AIR® Sl # gRacH (AE) &

(@) -874 k (b) - 87153 &/
(¢) —876.47 & d) +874 k&
U% ¢ SWERE U5 H Ud 59 BT 99 961 & oy 39
UH S 9 fRemm ar | a1 39 ushH @ fow e # o9
PITAT BT & [CBSE PMT 2002]
(@) AE=W=Q=0 (b) AE#0,Q=W =0

() AE=W #0,Q=0 (d AE=Q=#0,W=0

29 &1 o amenRa @ [MH CET 2002]
(a) STAM WRET BT |

(b) ol ARETUT BT e

() T TP 3raReAT Held 8

d) ST A PIg TS

T

C3Hg(9)+50,(9) - 3CO,(9) +4H,0()

P forg ReR A9 TR AH —AE & [CBSE PMT 2003]

[Orissa JEE 2002]

@ -RT (b) +RT
(¢) —3RT (d) +3RT
29 @ R, Aafifsar & oo ik o @

[MP PMT 2003]
() foraeRe® o gRffe Rafd w®
(b) forareR® o URfAE &R siftm Ruftal @
(c) SfAfrar & Areafie ant W
(d) forarer® @ siftm aRRefoal w
AMFFAT 2NH,(g)—> N, (@)+3H,(@) & ford 27°C W
AH — AE &7 519 81T
(a) 8.314 x 273 x(-2) (b) 8.314 x 300 x (-2)
(c) 8.314 x27 x(-2) (d) 8.314 x300 x(2)
g % 9 foa aifafhar & faTAE = AH ®
(@ N;04(g) = 2NO,(9)
(b) 2S0,(9)+0,(9) = 2505(9)

() Ha(9)+Cly(9) = 2HCI(g)

) Hz(g)%oz(g) = H,00)

[Kerala (Med.) 2002]

[MP PET 2003]



41.

42,

43.

44.

45.

46.

47.

48.

49.

eyl I B TP A BT Faid F SE (adiabatically)
T Jod ¥U 9 db YAIRT B AT 77 S1d Tb SHBT
JRITH T A1 1 SR | 39 @Sl & oY ST B Fal

SRR [Pb. PMT 1998]
(@ AH=0 (b) AS=0
(©) AE=0 d W=0

27°C, W U&H MY 9 & 1 #Ald & |FHAER™ deHl

ISHAMI ®I H 2 AT @ W 10 AIGHvSAd I

a6 ANfed far 1 a1 AE iR ¢ @& 7149 B (R=2)
[BHU 2001]

a) 0,-965.84 cal

b) - 965.84 cal + 965.84 cal

c) +865.58 cal — 865.58 cal

d) - 865.58 cal — 865.58 cal

TP TF R [HAT AT P 8 S &, 79 3H 40 S ST

4 SRl 2, A 39 OF B NdRS SHoll d BF dTell ghg

Gl [BHU 2001]

@ 25/ (b) 30/

() 32/ (d) 28/

TH UhH 600/ SHWT AANT HX 30 IR W 300/

& god BT oRaT B | faRe ot # uRad+ 2

[Pb. PMT 2004]

(
(
(
(

(a) 300/ (b) 400/
(¢) 500/ (d) 600/
AT TR @ SR Ue eyl T b TP Hid gRT
300K TR 10 atm ¥ 1 atm I YAIRT B89 W fhar a1 o g

[BHU 2004]
(a) 49388/ (b) 4138.8 7
(¢) 57441) (d) 6257.2)
Ifg 149, ReR a9 W &R @ W yaRd 8l & o gdd!
[MH CET 2003
(a) TUSHT Fedl € ofR R wed €
(b) HiaR® Soil g5l &
(c) MaRe ot sraRafda w&d &
() STdR® ol bedl ©
Jrtafemar
PCl5(g) — PCl,(g)+ Cl,(9) & ford [MH CET 2004]
(@) AH =AE (b) AH > AE
() AH <AE (d) T4 O PIs Bl
T (H) /R & [MH CET 2004]

(a) eTaR® &l (£) &

(b) I & I (P) IR AT (V) B PHHA &
(c) STaAR® Holl (E)+PV

(d) A ERT 8 T B w) &

JAMEAT TSl & T81 W AE® —XkImol '8 @ AH°
BT A B

[DCE 2004]
> AE°
< AE°

(@) =AE° (b)
(© =0 (d)

50.

51

52.

53.

54.

55.

56.

57.

58.
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TP Ay I & UP Al BT 27°C A TR SSHAUT qell
e Wb I TAIRT fhar 1 | afe 59 fhar # fhar man
P 3kJ ® A1 I B 3ifw @ B (Cy, = 20 J/K)

[Pb. CET 2002]

(@) 100 K (b) 150 K
(c) 195 K (d) 255 K
yeref @1 offaRe ol & Hay § 4 # | T deE
g ® [Pb. CET 2002]

(a) IE TP IfRAT B ©

(b) TE AU g1 W g &

(c) 3 YANT ERT A19T ST AHT ©

(d) IE AT gRIdT & ATT WHIId & &
i sfAfsar N,0, —» 2NO, & ford

(@) AH <AE (b) AH = AE
() AH=0 d) AH > AE
Jffehar, 2C+0, — 2CO; AH =220 kJ

% foy /1 9 91 P91 B 9 ©

(a) DIET B T8 HHT 10 4 &

b) IIAfHaT HeTEd 8

o) IRAFHAT BT URT PR P AILIRAT L 7
)

[Pb. CET 2003]

[BVP 2004]

(
(
d) T BUT v

TP e I 300 K TT TAT 1x10°Nm=2 ReR T@ W

1x107°m® ¥ 1x107?m? amua" ¥ yailRa i © | foar
T B ©

[AIEEE 2004]
(a) 270 & (b) -900 &/
(¢) —900 ) (d) 900 &/
dR® ol § [AFMC 2004]
(@) iR Rerferst e anifdre st
(b) T TE A T
() T e 49 Rafas
) T ¥ BIg 7L
fa afafhar & folw AH = AE ® [MP PET 2004]
@ N,+3H,=2NH, (b) N,+0, - 2NO

() 2Na+Cl, »>2NaCl  (d) PCl; — PCl,+Cl,

& T & ReR 989 I@ 3am & fawg omgaq

4dm® 6dmiPyaR = ¥ fhwm T e ®
(1lLatm=101.32J) [CBSE PMT 2004]
(a) +304) (b) -304)
(c) -6J (d) —608/

AMfPAT A+ 2By > 4C+ Dy, ® ol AH 3R AU #
Ty ©

(@ AH =AU (b)
() AH =AU+RT (d)

[Orissa JEE 2004]
AH = AU + 3RT
AH =AU -3RT
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TP 420 SERIAST T SHHRA™IT

iy

SR W Rl i e P dar o

IhAUNY Ea: URaad @ folg AS &

AE P AV
(a) e (b) 4
(c) a (d) RTlog K
T
ST e # srayaver gedl § dr uRdadd T &al Sl &
(@) e (b) I
(c) AT (d)

T BT G JaTs sHe

(a) P9 S@ A I I@ DI AR BT &

(b) Sod T A Iod T Bl AR BT &

() & B faen # &7 a9 & S=d a9 @) 3R BIAT ©

d) U & feen # S=g a9 ¥ = a9 @) iR Bar ®
afpaer T B e B oW & 9 w9
ATT—TT T &

() Tl # B

(b) T A gig

(© T # aRad=

d) I SHorl § gRadd

e faafa Mo & gaade (Y & 9= 89 arel
IJh AT UshH STHRYT AT

(@) T T

(b) o @1 awqot ol # gfy

(c) T @ awqof gt & et

d) T ¥ PIS T2

208 K U9 1 AIYAVSHIT &6 R H, ¢/, W4 HC & Tid
AN (JKk mol) THI: 130.6, 2230 Td 1867 | T AfAfHaAT
H () + Cly) = 2HCl g @ ford Tl afRach E1eTi(BHu 2003)

a

(a) +5403 (b) +727.3
(c) -166.9 (d) +19.8
9 9 B I @ Ead iR (Random) dTaRel

C

d) ¥ T reaRerd aravern H #
faferRad & A BT U Yoo e ®

a) S # CuSO, &7 fadre

b) H, @ O, & 94 JIMAfHAT | STt HT 771

) STl Bl UETS! W 8T

d) 1 g 9 Sz fava &1 siR faz@ &1 uars

N & S TR & 999 fFrafaled § & o9 3= 8mm
(@) AT (b) AS

() AE d) STH A PIg T8
SENIID! & i oM & 3R WA ¥ R e
geref @I Ueidl B B ] & K 2005]

(
(
(
(

oo eraxer # uerel @ UidY 1A i
(a) 3N (b) &9

() 9 (d) 1 F e
I ARIRl BT PEAT I W AffhAr H
ffega aRom < [CBSE PMT 2005]
(a) AT TAT Tl g8 AR

(b) SSATRINT TIT gl g8 Sfafdadr

(c) ST TIT decil g8 AIHAT

(d) AT T gedl g8 ST+ rafiaar

4 UH WRANS AQY [ B 1 Al TK UG 1 dRAvSAT
T TR WaIST UshA H S1AT & UG SIaH 1 ofiey ¥ 2 oflex
gRafda wxar g | 99 dfeaw # sifow ama gmm

[NT 2005]
T 2
@ Sem &) T S 00821
2
T d 7T — —
© @ 3x0.0821

1 agAYSA €19 3R 100°C W 9.0 UM H,0 daIftqd B
21t S B awE @ T S xJ/gm B, T AS
e e

X 18 x
AT b)) —=
@ 373 ®) Too
18 x 1 18x
(&) —= (d) —x
373 2 373

Al STl ar9d & oY AS - 883 Jimole k. &, T 1T &
Al & HoHd © oI AS &7 A9 8N

88.3 Jimol K (b) (88.3)% Jimol K

1
(d) M}/molk
frefaRaa o @ fog aifafsar @ forw AS sfdeaq g

[AIIMS 1982, 83, 94; AMU 2000]

— 88.3 Jimol K

Ca(s)+%02(g) 5 Cao(s)

CaCO,(s) —» CaO(s)+ CO,(q)
C(s)+0,(g9) > CO,(9)

(d) N,(9)+0,(9) > 2NO(g)
SfAfhaT BT T BT IRIT § Afe

[AIMS 1982, 91; MP PET 1997; MP PMT 1999; DPMT 2002]
AH §9TAG (+) & AS M gAAD ( +) B olfhd
AH <TAS
AH FOUTHG (- )8, AS ¥ FRUMHG (- ) & A
AH >TAS

AH FOTHG (- )8, AS &FTHS (+) T
(d) AH €FTH® (+) B, AS FIMHAD (-) T
ST B arERY B TRl 1865 & mol ¥, A1 g
refiRoT P YUgidl grft [CPMT 1988; DCE 2000]




20.

21.

22.

23.

24.

25.

26.

27.

28.

() 0.5JK *mol (b) 1.0 IK *mol *

() 1.5JK'mol * d) 2.0JK 'mol ™
9 & 9 S Bee 9§ ? favg @ g
[MP PMT 1993; CET Pune 1998]

a) Fel ¥ 3R fHaH A9 A IR ug B 7
b) Tl § 3R YR BT AR UG BNl ©
o) Rer =Mz
d) UH 3Mad & A "edl Ud ggdl W& §
sl xrarafee siffhar & forg geotedl der vogidy giked
B AM HAM-2.5x10%cal TAT 7.4caldegt T TE
298 K R oy arfafohar ) Hra=m g

[AFMC 1998; MH CET 1999; CBSE PMT 2000]
(a) d: (Spontaneous) (b) SHAYT
() T (d) 3RGd: (Non-spontaneous)
frdl Fer ok 9 gRaer @1 gof goghdl & aRads o
gfg or$ ot B, afe foman
(a) SohAYIY B (b) 3rHAY B
() ST &l (d) ST '
e afafharet © o Terdl uRadws @ wom
AT BRA &
(@) ReR 39w (b) ReR dM™ W
@ ReRameiRT@w® (4 ReR muay w
ST Uil T A Ifead 8T € 99 B B Bl &HdT

(
(
(
(

(a) AfHad Bl 8 (b) gFATH B B
(c) wreafi® Bl & (d) T A PIg &I
afifsar H,O() = H,0(g) (100°C @@ A Tdh

YAV TE) B o BT BT el ©

[KCET 1991; AlIMS 1996]
@) AE=0 (b) AH=0
() AH =AE (d) AH =TAS
373K ™ 3d Od & a9 § HpaA B o wed
IRITT  AH,,, =37.3kImol * & | TEH R T
gRac R

(@) 111.9Jmol K™ (b)

[MP PET 1994]
37.3Jmol 1K™
(c) 100 Jmol K™ d) 74.6Jmol K™
9 U ST g9 ¥ uRafdd giar & o T

[MP PET 1993, 95; MP PMT 1996]

(@) I B O 7 (b) FHH & ®

() gl & d) Fgd &

W "fed 89 9l UhH # e ud S9e uRder @
T [MP PET 1996; NCERT 1975]
(@) YIS TR BN g (b) Fedl &

() el g d) ReRr & 2

AS & gFTHS A W UHe BT § b
(@) frerr o sregaferd &1 ST @

[MP PMT 1997]
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30.
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(b) Froma ifde regafRerd 81 ar §

() Trom ama @1 Rafa # 2

) Frer 9 @ Rafa § ugem & fog uRa grar &
AfAfhar 2CI(s) > Cl,(s) H AH @1 AS &1 g s
BRTT [KCET 1996]
@ + - (b) + +

(€ -~ (d) -+

STl B T 386 kJ B, STl @l Yugrdr grft

[BHU 1997]
(@) o054 (b) 103 &/
(c) 154 (d) 22.05 &
foa ushd | AS FUTHAS BT & [Pb. PMT 1998]

(@ Hy(9) —> 2H(9)
(b) N,(g)latm — N,(g)8 atm
(c) 2S03(g)— 2S0,(g)+0,(9)

@ Ceareny = Coommren)
wogidl & forg B o WEl 2
[CBSE PMT 1998; BHU 2001]

(@) 0°C W frveed ueredf & forw woghdy &1 w9 3=
BT

(b) WA L A R fhvee yref & forg gugtd &1 A
gATHEG BT ©

() TRA Y A9 R I fheee yaref & fou goghdr
®T A9 Y BT B

(d) H T 99 R Pl ey usted @1 gugidl @
AM T BT ©

300K W ameedl T B UFH A B FqHATr UsHH A

TR MR 1 &lex | ¥ 10 dlle} 9/l AT | 39 UshH

# Fuft gRad= BT (R = 2calmol K ™)

[CBSE PMT 1998]
(a) 163.7 cal (b) 850.2 cal
(d) =3
IfT STl @& F@AFIE W 900 J /g ST &7 Ay gar g
a9 YUl § der Brfl
(a) 43.4 J/mole
(¢) 900 J/mole

(c¢) 13811 cal

[BHU 1998]
(b) 87.2 J/mole
C
UH UH H Egeio aol e &1 s, same ©
AR 3TUM 4:17%, 9 [BHU 1998]
@) fsor & aidRe ot ged @
(b) fHsToT @ SrfaRa® il Il ©
() fRsor &Y qugith gechh @
(d) fHsIor @ Yoghd wed @
TS el I & o075 Al 27°C A9 W FHamE Refa #

15 SlleX W 25 ollex dd YA 8 W & foham Tam aifdreas
BRI BN [AFMC 1999]
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e,

37.

38.

39.

40.

41.

42,

43.

44.

(a) 840/ (b) 934/
(c) 1086/ (d) 10437
T RTARE At e 9§ e aRRefEt § T E
bl [AMU 1999]

(@) SEAH 3R AS ¥¢ W & 3R TAS > AH

(b) W& AH 3R AS &H B T € 3R AH > TAS

() STd AH §g Sfrar & 3R AS &H & ST 8

(d) S AH ®H 8 ST 8 3R AS I8 ST &

UH 3o Ied A HUTES A 500 J ST AR 150°C
3R 25°C AU R & &al 3 | Al I-f B3 avoETD

B el © o §911 g1 fobar T Bl gnm

[MH CET 1999]
(@) 147.7] (b) 157.75 ]
(c) 16585/ () 169.95 /
T Jof ®T A forveel S @ Tl WA I W BNl ®

[AMU 2000]

(@) Y-TIcHD (b) KUIMCHD
© I @ e T8 2

g & 9 o= uRRufal W v eraw: uRad+ &l
gorar <l B [AMU 2000; KCET (Med.) 2000]

(a) EFTHG AH IR THHEG AS

(b) ZUTHS AH 3R FUMHD AS

(c) YFIH® AH 3R FUTHB AS

(d) RUTHB AH 3R gTHB AS

% A6 48 & Tod | Hea = sffes od &
AH =9.2kImol 7, AS =0.008 kJ K *mol * o g1
i BT
(a) 736 K (b) 1050 K

() 1150 K ) 1150°C

e T T & T Pl U G T 0.6 AIFASHIT A
TR ST € 99 g9 I @1 3M¥ad 500cc A
HehR 300 cc BT ST 8 | A 39 b1 & Boa®q 10 /&S
fl gaa Bl 2 oidRe ot § 8 aren uRad= g

[Pb. PMT 2000]

[Pb. PMT 2000; AlIMS 2000]

(@ -216/ (b) 12156
() 216/ (d) 10013/
afd CO,(g),C(s) 3R 0,(g) @ a9d TgiMudl & AF

P 2135, 5.600 AR 205 K™ T, @@ CO,(g) & fA#A0T @

Heb QLT B [CPMT 2001]
() 1.86JK™ (b) 1.96 JK™
() 2.81JK™ (d 2.86JK™
= # A P e iy v gafda

[CBSE PMT 2001]
(@) 9% & frge (b) ST B AT

(c) &&T ST (d) (a) 3R (b) T

45.

46.

47.

48.

49.

50.

5L

52.

53.

0°C A9 g AFI 19 TR AfMfFAT H,0(s) = H,0() &

fow g [KCET 2001]
(a) AH >TAS (b) AH =TAS
(c) AH =AG (d) AH <TAS

27°C 99 ¥ TH 3yl T & 1 Al B Sahaoiy 3R
wE™ UhH gRT WIRd fhar war | afe fhar & dRM
foar T B 3 oy B dr SifoM 9w SReR gEm

(C, =20 JK™) [KCET 2000; AFMC 2000; AlIMS 2001]
(@) 150 K (b) 100 K
() 26.85°C (d) 295 K

373 KR TP Al G4 ST T ST a9 R ar9 H gRafid
FRA W UG H gRac BN & A B [ HSI,

AH = 2.257kJ /g) [AFMC 2002; KCET 2002]

(a) 1059 Jk (b) 107.9 Jk*

(c) 108.9 Jk™* (d) 109.9 Jk™*

IfE T SN o9 T, A W Q, HOT AT &xal &

IR T, U W Q, ST AWM Hxar & | a o gRT

(a) SHNTIST & YoH 199 &7 Seataq R &

(b) X Q, UG g I SHENTIADG! & Yo | &
Jooe T 8

() X Q, HTHEG & I SWEIfdH! & YA A &7
Jooe T 8

(d) SENRIS & YA 99 &7 Iootod T8l &

Ife gpuHIvas qen fguwraifas 9l & §AF SmIad &l

I URMIF d9 iR g9 W Hemar g, ar 59 Ao
%I fafire el &1 U (C, /C,) & [AFMC 2002]
@ 1 (b) 2
(¢) 167 (d) 15
Sf. Tve gRT I e '

(a) SHNIIDI BT oA o

(b) SENTRIS &7 fgaa frm

(c) SHANTIID! BT i a4

) (a) 3R (b) AT

[AIEEE 2002]

[Kerala (Med.) 2002]

~

TETdY BT HTHG 2 [CBSE PMT 2002]
@@ Jmol™* (b) JKmol *

() Jmol *K™ d J 'K 'mol?

373 kK W Ud Al O () B I a9 W ary H gRafda
PR H ST § B arelm aRac grT

[AH,, =2.257kJ /gm] [MP PET 2002]
(@) om9 &/ (b) 0.09 &

(¢) 0429 (d) 020 &

9 TP &9 IgAdT ® al [JIPMER 2002]

(@) T A gi e 8
(b) TSIl H HH BT S ®
(¢) arwT ST # gfg Bl &
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58.

59.

60.

61.

62.

) Had ol 7 gfg Bl 2
o # & frad AS° 3= | i 'R

[AIMS 2003]
(a) CaO +CO,(g)= CaCO4(s)

(b) NaCl (agq) = NaCl(s)
() NaNO,(s) = Na*(ag)+ NOj3(aq)
(d) N,(9)+3H,(9) = 2NH;(g)

ReR T W STt BT AR ST &1 75 JK 'mol * & |
AT 100 ¢ ST ST b vIRA 891 & folg 4o 2, 39 10 &/
ST & A B | TG Sl & arg H B arelt gfg '

[CBSE PMT 2003]
(@) 6.6 K (b) 12 K
) 24K d) 48K
T fRerer # e TN @1 AR A & o 462 ) B
far SIrar 2, a1 39 UhH H 128 J Soll Scaroid Bl © |

9 U ¥ AIARS ol § URad FaT 8T [MP PMT 2003]
(@) +590 Sl (b) — 334 ST
(¢) +334 et (d) - 590 ST
NEIEE Qﬁrﬁ % [BVP 2003]
(a) BIZRISH Bl (b) STl B
(c) UBIST B () URT B
H*@aq) +OH (ag)—— H,0()
$°(298 K)K Lmol -1 -10.7 470

SRIG AWHAT & v 7196 Teidt gRadd= &

[DPMT 2004]

(a) 60.3JK'mol™* (b) 80.7 JK'mol*
(¢) —70JIK 'mol? (d +10.7 JK*mol*

100°C T TAT 1 atm. RER T WR ST B 1 AT BT AU
# gRafa forar Tar | it # uRads 8 [100°C W

ST B AT ST = 540 cal / gm) [Pb. PMT 2004]
(@) 8.74 (b) 18.76
(c¢) 24.06 (d) 26.06

TP PBMI 391 Bl SId 500K TR & T e 300K R T

39 SO @ qerdl T © [BHU 2004]
(@) o=z (b) 04
(¢) 06 (d) 03

T Uerf & 1 Al BT a9 1°C §e & folU 3mazas T
P AT HEATH 8

[DCE 2002]
) faftre o (b) AR S &war
() oI gD d) faRre &
o # & frae o srffreaw g [DCE 2004]
(@) % b) 9 59 WY
() A (d) ST arq

63.

64.

65.

66.

67.

68.

SELF SCORER
CO,(9),C(5) 3R 0,(9) & forv aFe wiftdl & @m
T 2135, 5740 MR 205 K™ & | CO, & T B AHD

SIS T HEHRARA 423

T ' [Pb. CET 2001]
(@) 2.76 JK™* (b) 2.12JK™*
() 1.12)K* (d) 1.40 K™

SHMAPST BT S fm f=-= amaf w® o @

TUMET H AT YT § [Pb. CET 2003]
(@) v e ) fedra frad

() qa Frm @ I3 Frm

Rkl e T 3fferenad BRI [BVP 2004]
(a) W9 (b) 0°C WR oA

(¢) 4°C W i (d I%

UMY (S) BT SHHEfId! IRMex a9 &<, o=l upd @&
Wd: gaad @ folg Agvs [CBSE PMT 2004]

d) AS_ —ASpy >0

T UhH Ife Rer a9 ok <@ R fhar < 3871 8, a9
[KCET 2004]
(a3 AH =AE (b)
() AH =0 (d)
U6 5 & ard &I T 30 kI mol Tt @R aryE &l

AH =TAS
AS =0

Tt 753 mol 'K B, @1 1 am TR S 9 BT FEUHIP B

[IT JEE (Screening) 2004]

(a) 250K (b) 400K
(c) 450K (d) 600K
JAMfshar DI HEAT

If& C+0, » CO, +94.2kcal
H, +%O2 — H,0 +68.3kcal

CH, +20, - CO, + 2H,0 + 210 .8 kcal

Tl AT BT AT ST BN [MP PET 1990]
(@) 47.3 kcal (b) 20.0 kcal
(c) 45.9 kcal (d) - 47.3 kcal

Udh G9 & ar9 &) AR ST 6kJ mol 7 afe gugtdt #
gRade 16Jmol P K™ ® O 5 BT F@UHib BT

[KCET 2005]
(a) 375°C (b) 375K
() 273K (d) 102°C
% B Terd B G ufd Her §
(@) 184k (b) 84

(c) 8ok (d) 6k



[

424WWW

ffaRaa & 9 foa SeriIeRer Afafhar § SeRiFT®RoT
P ST BT BT [MP PMT 1989, o1; AlIMS 1999]

(a) NH,OH @ CH,COOH
(b) NH,OH @eI HCl
() NaOH T CH,COOH

(d) NaOH @1 HCI
IE S +0, - SO,;(AH = -298.2)

soz+%o2 —>S0,;(AH = -98.2)
SO, +H,0 — H,S0,;(AH = -130.2)
H, +%o2 —> H,0;(AH =-287.3)

qr 208K R H,S0, & W9a= @l Uaredl 8rRfY

[DPMT 1983; Orissa JEE 2005]

(a) —433.7kJ (b) —650.3kJ

(¢) +320.5kJ ) -813.9kJ

fpels FHIAROT & AR BIF—AT BRS AHAT HHAT
P YA BT [MP PMT 1990]
(@) =@ (b) TTUEE

(c) SATITT (d) 3nfoqesar

NaOH Td HCl & AleR SIFIGRU S B Jol H
KOH T HNO, &I AleR SSRAFIGRUT Bl FT Bl

[MP PMT 1989]
() FH (b) TR®
(c) o (d) <9 W fiR grft
TP SR AfAfhar a8 & Rrad fharere et |

[CPMT 1974, 79; Bihar MEE 1982;
KCET 1992; JIPMER 2001]

a) ITUTT DI 3T AfF Fot B B

b) SUTGT BT 3UeAT HH SHofl Bl 8

) SIRT ®I MU fH Y W B B

d) T A IS TE

M & e\ R IO ST @ 9 aifiex grRr fean
SIGI

(
(
(
(

CeHo +7%o2 —6C0,(g)+3H,0(1); AH = —3264 .6kJ

frefalaa & @ au ol & Sl 9 Scafid gnlt o
39gCeH, P ST ST &

[NCERT 1978; MP PET 1990; JIPMER 2001]

(@) 816.5 & (b) 1632.3 &/
() 65282 &/ (d) 244845 K
SHRARA rfAfharg

C(W)+%Oz(g) 5 CO(g): AH = ~110 5KJ

CO(g)+%02(g) 5 CO,(g);AH = —283.2KJ

SWRRG AR | CEWTST) + 0,(g) » CO,(g) & form
rfaforar e BT

[CPMT 1988; MP PMT 1989]

(@) - 3937 & (b) +393.7 &

(c) —1727 K d) +1727 &

S rfafhar @ [T JEE 1999]
(a) W BT T8

(b) ST &1 faEeq

(c) U BT TR ¥ fEBTg SIS IIHRoT
(d) UWIST BT ER H gRadd
Tl BT AT ©§
[CPMT 1973; DPMT 1982; MP PMT 1989; MP PET 1999]

(a) U@ SHEATRIY uRadd
(b) TP SHSAEUl gRaad

(© TP uhd s Hoar uRads =gt grar

) TP UHH 1 IErEfe sififar & Arer—aer gkt @
T HHEMT AMMHAT 98 2

[NCERT 1977; MP PMT 1990]

Q) ST & WY & I B B
d) S B AT B AT BT &
Uh SIS fAfhar 98 & R

(
(b) AT & AT B &
(
(
[MNR 1980; NCERT 1976]

ST BT gRadd 1= HRI H BT &
f=fafed § | 9T dod 9@ @

(a) oA IfAfhaT & forg AH oS
(b) ST Sfifhar & forw AH oS ®

(c) Ude 3F TG U &R &) SARIFIBROT Bl ST FHIAT
| Bl ©

(d) AT B T FOTHES T

S IGIEDI MgO(s) + 2HCl(aq) — MgCl, (aq) + H,O(l) &
SRR B wRH Tl 8t
(@) —57.33kJ mol ' HH

[NCERT 1978]

[CBSE PMT 2005]

(b) —57.33 kJ mol *
(c) —57.33kJ mol ™ & 2w

(d) 57.33 kJ mol *

208 (k) R HHTA &1 AH°, e e ifafshar gwr
oo a7

(@ CH,(9)+1/20,(g) > CH;0H(g)

(b) C(‘jcﬁ $C) +1/20,(g)+ 2H,(g) > CH;OH (1)

[AIMS 2005]



20.

21.

22.

23.

24.

(6) C(BRT) +1/20,(g)+2H,(g) = CH;OH()
(d) CO(g)+ 2H,(g) — CH;OH()

afe H,0, @M H,0 & faw AH? & ¥4
-188kJ/mole Td  —286kJ/mole & @  efafsrar
2H,0,() > 2H,0()+0,(g) & fou Tl uRada
BT [MP PMT 1992]
(a) —196 kJ /mole (b) 146 kJ /mole
() —494kJ /mole (d) —98kJ /mole

YHIZE B ERX | FHAT B ST (AH,) BRM, &l
C(IWISE) + 0,(g) - CO,(g); AH = x kJ
C(ERT)+ C,(g9) — CO,(g); AH =ykJ [Pb. PET 1985]
(b) (x-y)kImol *

() $T F PIg T

Tl B SHET (AHy), a0 B ST (AH,,,) @
ST B SHT (AH, ) D I FE aw T 8

+AH

vap sub

@) (x+y)kdmol?
() (y—x)kImol ™

a) AH;, =AH

b) AH,, =AH +AH,

vap

c) AHgp =AH,,, +AH ¢,

vap
d) AHg, :AHvap —AH
foret & 9 BT SR BT B ST §

[MP PMT 1980]
a) C,H,+2H, - C,H4; AE =-314.0kJ

b) C+0, —>CO,; AE =-393.5kJ

¢) N,+0, > 2NO; AE-180.5kJ

d) 2H,+0, »2H,0; AE+571.8kJ

e B & T A9 AfF B, @1 AT A B 7

(
(
(
(

[MP PMT 1997]
(a) ST (b) SHETE
(c) QTchIeld (d)
foam T @

2C(s)+20,(g9) > 2C0O,(g); AH =-787 kJ

H2(@)+0(9) > H,0(): aH =-286 K]

C,H,(9)+ 2%02(9) — 2C0,(g)+ H,0(l);AH =-1301 kJ

THifeeNT & F9aT & ?
[KCET 1989; Orissa JEE 2005]
+1802 kJ

+228 kJ

@) —1802kJ (b)
(c) —800kJ (d)
aifiifpa %H2+%C|2—>HCI$ T T aRadT P

PEd T
(a) A B T
(c) <9I @ Tredt

(b) IfAfHaT @ T
) T B T

25.
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27.

28.
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1 g™ & ol SERINHRY B Tl 9T 57.3 &/
(a) HCI @=m NH,OH
(b) NH,OH @eT HNO,

(c) HCI dm NaOH

(d) CH,COOH @ NaOH

ARG BT o9 d IRy T ey srfafhar
30, » 20, §RI T T | 39 3ifAfhar #§ v
IRad= AH BT

(a) RS (b) EATHD
© T (d) Am™ R R BT

40 gm NaOH TT 60 gm CH,COOH & SETAMIGHRI HI
AT BT
(@) 561 keal (b) 5611 keal T TH

(c) 561 keal & 3TTAH (d) 13.7 keal

CO(g) TAT CO,(g) & F9aT HHY HHI: —26.4 keal TG

—94.0 keal &, AT BIE AIRATSS BT <89 & BN
[MP PET/PMT 1988; EAMCET 1993]

(a) +26.4kcal (b) —67.6kcal

(¢) —120.6kcal (d) +52.8kcal

25°C R H, ASIARHRIT (CH) U4 AR (CH) B

TET B TS HHT: 241, 3920 Td 800 KJ / mole T |

ATEFARRIT B BTESISTHIBRT B ST 2 [BHU 2005]

(@) —121 KJ | mole (b) +121 KJ | mole

(¢) - 242 KJ/ mole (d) + 242 K]/ mole

NH,OH @I HCl & ISTHIFIARYT ST SHEAT BT &
[EAMCET 1980; Roorkee 1990; MP PMT 1994]

(a) 13.7kcal (b) >13.7kcal

() <13.7kcal d) ST ¥ Pig Bl

FAM 9™ R CH,,C,H4,C,H, T C,H, Il &1 <o
ST hHD — 212.8, — 373.0, — 337.0 T&AT — 310.5 keal | 37115(
J I o B

@ CH, (b) C,Hs

() CoH, (d) CyH,

CO,(g), H,0() @M CH,(g) & fou \was ST B
~94.0, — 68.4 TAT — 17.9 kcal B | TIF B STAT ST &

(@) - 212.9 kcal (b) —136.8 kcal

() —304.3 kcal (d) —105.2 kcal

JfAfhar @ ST R T8 Sl ©

(@) AfAfHar & qIHE W)

(b) RAMHREH Ud IcUTal Bl HifcTdh 3faRAT TR

() dE 3ifafhar Rer <@ ar ReR amge W v all §
d) a8 fafy Ry afeRel & af<\ Sarg ua =iar &

U9 3T gRT Ul &R & SERIMIGRY &1 &A1 e
& § Fifh [KCET 1984]

(a) 9 dTel AT BT WA AUESH Tl Bral
(b) UAS Rfy # dacTH* T2 OH ~ 3Ma+ fohar &=t &
(c) Udet ITF TAT Ul &R Yuie: fohar awa &

[KCET 1988, 92]

[MP PET/PMT 1988]
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(d) U9 30 TAT Ul &R STefig fJeras # fohar aoxa &
R ERT fell e &1 ISTRAMIGRYT @l BT I=d 8l &
STafd [KCET 1985]
a) 3T TAT AR I Gadl B
b) 3TFA TAT &R T Y&l &
) V9 I Tl gddt &R B
d) gd ot TAT U &R Bl
I, CO, Td el () & AMdG AR §¥aT ST HHTn
— 21, - 94.1 TAT - 683 keal B | VAT B HH HIeR SqGT B

(
(
(
(

ST B [T JEE 1986; DPMT 2005]
(@) - 372 kcal (b) 162 kcal
(¢) —240 kcal (d) 183.5 kcal

frefaRaa § @ it sifufpar e @
a) CaCO,; — CaO +CO,

(

(b) Fe+S — FeS

() NaOH +HCI — NaCl + H,0

(d CH,+20, »CO, +2H,0

39 srfafshar #

CO,(9)+H,(g) > CO(g)+H,0(g);AH =80kJ
AH ®I 8T 9T 2

[AFMC 1988]

[CPMT 1987; KCET 1993; Bihar CEE 1995]
(b) TBA DI HEAT
(d) rfafshar @1 e

[CPMT 1987, 96; AFMC 1992]

(a) 9T BT HOAT

(c) SETHAIIBRT BT HEAT
T% U & g8 ST
(a) THIT Y9THS BT &
(b) BHIT FUMHEH BT &
(c) | T & IRIER Bl &

d) Iffhar & 9T BB 1 Hel o Wl ©

rfaferar H2+%Oz—>HZO % fou o uRadd wgarar

2
(a) ST @1 ST
(c) ATST B ST d) STH A PIg T8
Affshar - 2CO +0, — 2C0O,;AH = 135 kcal
gRad AH e &
(a) 9T BT HOAT (b) AT BT ™A
(c) B DI FHWAT d) faaa & =
AyAc T Td UdhAaEl TE& & Qe DI SH A
70960 TG 71030 DRI &, AT fISHTHIET TId B YT
TH H geed & forg gRad™ &1 o1 Far grRfY

[MP PMT/PET 1988
(a) 70960 HART (b) 71030 BHART
(©) - 70 HeART ) +70 AR
H,O() @1 H9a9 &I SO - 68.0 kea/ 8 AT H,O(g) &I
G AT FHIad Brf
(@) - 68.0 kcal (b) - 67.4 kcal
(c¢) 80.0 kcal (d) - 58.3 kcal
o o9 &1 S A (Mke) AfTHTH BRI

(b) AT BT HEAT

¥ 3w

[MP PMT 1990]

45.

46.

47.

48.

49.

50.

51.

(@) TARBIA (b) DR

(c) DS (d) TR

1 AIYAYSE Q14 UR BIE DI G8 S -94 keal? AT CO,
PY ATARD SHoff 8

(a) 494 kcal (b)

—94 kcal
() +47kcal (d) —47kcal

Ugd &R §RT Udal 3R @I IARFIBIOT &I HSHT
57.0kJ At 2| a1 05" HNO, &I 0.2#d KOH

# e R e arelt S B

[KCET 1991; AIMS 2002; AMU (Engg.) 2002]
(a) 57.0kJ (b) 11.4KJ
(¢) 28.5kJ (d) 34.9kJ

02MKOH @ 500ml @ 0.2MHClI & 500ml &I
fremex e o fe9 @™ gfg T, 881 31 WART &l
T fae @ d 250 ml HET P IR SIE-MT AT 9 ard
gfg T, T gS | R H ¥ e w8 ©

[EAMCET 1987; MP PET 1994]
@ T,=T, (b) T, =2T,
() T, =4T, d T,=9T,
UF AfE & Tl /R 8 59D
(@) & DI S B
(c) SfAfHaT & FwT &
(e) TIHROT B HHT &
SERIMIBRUT B HHT B FAdH GRATIT BT &

[CMC Vellore 1991]

(@) o9 FERT auEe W a9 &eaT 3 g 9™ 319 o
A U UH 3] &R DI ISR B IR ST Gh Biall
2

(b) B FEiRT do= W a9 o= H 519 U U™ 3]
A BN TH UM AV AR ¥ IS A WSS
SENIECIE NI

(o) ot FeiRa aoMM RS9 TS I TRATY] 3T @l
TP M RATY &R H IARIE $RT W HW g AT
SENIECIE NI

@) f&f fFuiRa qovme w® 99 e Tt e o
Th UM e I B AR b UdH AW [derdd
fORT v UM JI1P gell 8, | ISR PR TR ST
Hh AT AANT B 7

(e) forelt FeriRa aromm R a7 faees & 9 g8 9o @l
AET ST U UM edid 3R Bl U I Jid 8-
H I A W U B ®

FUMHD FHaT SO dTel AT Byt &

(@) Sued AfrE (b) ST IfTH

(c¢) F9aT HWAT AiffTd d) 3TH | PIg B

afe H*+OH ™ — H,0+13.7kcal & 9 T& Al H,S0,

B gR R T IS HRA TR FHT B8R
(b) 27.4 kcal

[CMC Vellore 1991]
(b) AT BT HHT B
@) faemd & I &

[DPMT 1981]

[MP PMT 1990]
(@) 13.7 kcal



52.

53.

54.

55.

56.

57.

58.

59.

60.

(c) 6.85 kcal (d) 3.425 kcal
IEFIBROT B HHT BT <[AqH A4 fdaa ol e grm

[KCET 1988; MP PMT 1990]
a) HCI + NaOH
b) CH;COOH +NH,OH

¢) NH,OH +HCI
d) NaOH +CH ,COOH
Jrfaferar NaOH + HCI — NaCl + H,0 & foR

SerfFidRer &1 57.1kdmol ™t B ufe  0.25mole
NaOH @I 0.25mole HCl & w7l SrgAIfua fdham Sy o

=

(
(
(
(

e S b R [CPMT 1990]
(@) 22.5kImol* (b) 57.1kImol *
(c) 14.3kImol ! (d) 28.6kImol !

Jrfaferar H,(g)+ 1,(g) —» 2HI(g) AH =-12.40kcal @&

ITAR HI BT TG HAT BAA [MP PET 1990]
(@) 12.4 kcal (b) —12.4 kcal

(¢) - 6.20 kcal (d) 6.20 kcal

e e @ el et € [MP PMT 1990]
(a) SR

(b) SohAYY SR ST

(c) SoTEd

(d) STHAYR AT JEpAi Tl FHRIYT AT FATErdT
208 kK 91 IGAYSHI §F W ddl W I drel geref @
el § uRadd & d9ad o 7, fd dwl @ e
IR Sl 7, Al ARl B HHaT HT (AH) BRI

[NCERT 1978; KCET 1993]

CHyg) Clmey 0T Hygy @ GEF ST &I A B
20 kcal,— 40 kcal T2m —10kcal & ®IF &1 AW HT &

[EAMCET 1998]
(a) —4.0kcal (b) +40kcal
(¢) —80kcal (d) +80kcal
T MRS AT TH B S| | Ul gl 8, 98
g [BHU 1979]
(@) SOR@GI (b) UHTY IATIH
(c) ST (d) SoARd
TS AT ot & ALY F Bl € O 98 ®

[EAMCET 1977]

(a) AN BT ST (b) IR TR ST &I
(c) S &1 dghd sfUEed  (d)
= # @ I e e '

[EAMCET 1980; MP PMT 1980;
1T JEE 1989; JIPMER 2002]

HISTT DT YT+

61.

62.

63.

64.

65.

66.

[

UNIVERSAL
SELF SCORER

e,

SEHEDT TAT HHRAA 427

@ 2H,+0, —2H,0

() N,+0, —>2NO

() 2NaOH +H,SO, —> Na,SO, +2H,0

(d) 30, +C,H;OH — 2CO, +3H,0

71 | I geT <89 | A8 9HsS o |ahdl

[EAMCET 1979]

BT P S B G F PIAAT 92 T B

[MADT Bihar 1082]

(a) BB TARUN H SR TAT A YHRON H HEATAT &Y
|HA T

(b) Daet A gt & forw @my @

(c) Wg SHoAed rfafhar e 7

() TTUHT A SHBT A GRAAT TE B

H, +%02 5 H,0;AH = —68.39 kcal

K+ H,0 + 3 — KOH (aq)+%H2;AH = —48 kcal

KOH + 3T — KOH (aqg);AH = —14 kcal

KOH &1 (keal W) AWAT SO T [CPMT 1988]
(a) -68.39+48 —-14 (b) —68.39-48 +14

(c) 68.39-48 +14 (d) 68.39+48+14

CO,(g) & FHaT &S BT IRAINT Bt & forw fom #
A DIAT JMATHAT BT ITANT IR Fhd ©

[MP PMT 1989; MH CET 2001]
(a) C(I®IET) +0,(g) = CO,(9)
(b) CH,(9)+20,(g) = CO,(g)+2H,0()

© COW@+0,(0)=C0, (@)

@ C6H6(I)+7%OZ(g): 6CO, +3H,0()

sHiffrr & fmor @1 Tl —46.0kdmol ™t B, @r
AAfHAT  2NH4(g) > 2N,(9)+3H,(g) & o woad
IR 81T

(@) 46.0 &/ mol ! (b) 92.0 &/ mol *

(¢) —23.0 4 mol™* (d) -92.0 & mol*

25°C TR 99 HaRMIeR §RT dwilF &1 T8 T &1 q19
—870 kcalmol * ur<T BraT ¥ | AT & fog AE &1 AM
BRI

(@) —1740 kcal (b) —870 kcal

(¢) —872kcal (d) —874 kcal
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67.

68.

69.

70.
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73.
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H,(g) @ O,(g) ¥ UMl @& 9 @I fohar omed 8t 2

ER:hﬁ; [MP PMT/PET 1988]

@) H,(g) T 0,(g) @ IRAMS Jofl ool A Mfdd Bl
2

(b) H,(g) T O,(g) @ INAMF Holl oA H FHH Bl &

() Soit W R T8 et

(d) H,(g) g O,(g) DT AUPH STl I SET &

P BT ER DI AT F UHIGS B JARAT H HBHIT

9 & fhar § AH - —453.5cal ® a1 9% fag <ifar @

[BHU 1981; KCET 1986, 89]

a) R W U%ige NG wU W g gar @

TSB! & T8T H AH ® [BHU 1981]
(a) FUMHD (b) =
(c) ETH®D (d) erfeiRe

NO,(g) @ N,O,(g) @ #H®H FWaT ST keal/ mol * H
B 80 20T Al NO, &I fgAdiaxer & FWT keal H

8T : 2NO,(g) = N,0,(g) [NCERT 1983]
(@) 10.0 (b) -6.0
(¢) —120 (d) -140
R s@ 9 Rerk  smgad  w <fafsar

2C4H4(1)+150,(g) — 12C0,(g) + 6H,0() Eg fora
arffpar SRl § 25°C W ¥ o=k ®

[T JEE 1991; Kerala PMT 2004]
(a) -743 (b) +372
() —-3.72 (d) +7.43
C (BRN) +C,(g) — CO,(9);AH =395 ¥
C (IWIST) +0,(g) - CO,(g);AH = -393.5 ¥

I TpIge I ERT 99 SIWRID 3ifbsi I AH 8

[CBSE PMT 1989; BHU 1987]

(@) -1.5kJ b) +1.5kJ

() +3.0kJ d) -3.0kJ

1 # & B WeT S @ A4 uid € f Sare W
w2 [MP PMT 1901]
(a) —94 kcal (b) —231.6kcal

() +21.4kcal (d) +64.8kcal

= 9 Bar IfexT 999 B 99 B "G ST
(AH?) BT |8 JeRia wear 8

(a) C(ERN+2H,(9) = CH,(g)
(b) C(IPTE) + 2H,(g) = CH, ()
(c) CEIBIER) +2H,(g) = CH,(9)

[T JEE (Screening) 1992]

75.

76.

71.

78.

79.

80.

(d) C(IHTSE)+4H =CH ,(9)

e & @ fow affer & o1 oRadq, STa &1 Gwes
S DI TSRIT oxal © [EAMCET 1991]
(@) 2H,(9)+0,(9) » 2H,0(l); AH = -116 kcal

(b) Hz(g)+%02(g)—> H,O(I); AH = -58 kcal
(¢ H™(ag)+OH "(aq.) - 2H,0(); AH = -13.7kcal
(d) Csz(9)+2%OZ(g)—>ZCOZ(g)+HZO(I);

AH =-310 kcal
Si0, T MgO & WWad & S HHAY: —48.4 Tl
-34.7k) | SIffrar 2Mg +Si0, - 2MgO +Si & ford

ST BRI
(@) 21.16kJ (b) —21.10kJ

(©) -13.62KJ d) 13.6kJ
= oo e THeRel B SR W)X bl 9

FaTgy

H,0(g)+ C(s) = CO(g) + H,(g); AH =131kJ

[KCET 1990]

CO(9)+0,() > CO,(g):AH = -282K]

Hz(g)+%02(g)—> H,0(g); AH = -242kJ

C(s)+0,(9) > CO,(g);AH = XkJ [CBSE PMT 1992]

(a) —393kJ (b) —655kJ

(¢) +393kJ (d) +655 kJ

AHAYT P ST, b arell a1 @enfya g9 arefl o
B 21 o1 U geref uRafia gar & [KCET 1984]
() o A g H

(b) B ¥ a9 H

() a9 a9 H

(d) TP IRTT H THY RHY H

JIREY URIAT Bl FHHRUT  C(ERT) > C(IHIST); §RT
yeRid &va W gaH T uRade AH =-1.89kJ R |
P SEATHISS BT U o)+ & o afe 6g ERT qen
6g UHISC DI ATT—3NAT ST SR ol Ugell Rerfay #
o HAT BRI

(@) a9 Rafad | 1.89kJ &H
(b) A Raafad | 1.89kJ =1fdd
() a9 Raafa | 11.34k) @A
(d) T Rerfd &1 0.945kJ arferep

ey ey srfafehar & oy

[KCET 1988; DPMT 2000]

[MP PET 1994; Manipal MEE 1995]

() forardetl &1 H, JIMPRST & H A ¥ 2BIar &
(b) fopaTdhedl &1 H, AMBRDI & H | Afdd 81ar @
() fopardedl &1 H, JIMBRDI & H & SRER BT @
d) AH THIT GETHG BT B



81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

fr=ferRaa afdfsrareri & @ fhad waiftie Sof e
[MP PET 1994]

Cl+e” > Cl™
() S+28 —»S%* (d O+2e -»0%
2.0gm WIT B A W 25kcal T ITH BIAT &, WA

(@) F+e  »F? (b)

P TEA ST BN [MP PMT 1994]
(a) 100 kcal (b) 200 kcal

(c) 300 kcal (d) 400 kcal

CH, & Tl S84 ¥ WI< &8Il © [BHU 1995]
@ CO,+H,0 (b) CO,+H,

) cocl, (d) CO+CO,+H,0

afe C,H,(g),CO,(g) T H,O() & 25°C 3R latm
TE TR GHIT TARIT B 52, —394 3R — 286 kJ mol 2
8l @ C,H,(g) @ Sae Taredt grft

[CBSE PMT 1995; AIIMS 1998; Pb. PMT 1999]
(a) +1412kJImol* (b) -1412kJmol *

() +141.2kImol * (d) -141.2kImol ™

RIS B AT T&T PR BIET AT P AFIRISS 1+
fafsrarell & AR wee SrEeifaargs # uRafida 8 &

C+0, - CO,;AH = -394 kimol ™

2CO +0, — 2C0O,;AH =569 kJ mol *

1A BTE- AHIRITgS BT FHaT SHoll & [MP PET 1995]

(a) —219.0kImol * (b) —109.5kJmol

() —175.0kJmol * (d) —87.5kImol *

AfAfHAT H, +Cl, — 2HCl + 44 keal H HO/ BT I SHEAT

g [MP PMT 1995]

(@) 44 kcal (b) 44000 kcal

(c) 22 kcal (d) N keal

O g1 T R 59 S STl 9§ Ar AMfhAT Bl 2
[MP PMT 1995]

() STEd (b) SEATINE

(c) fawpre® d) ST ¥ PIg Bl

ot fafhar § AH BT B

[MP PMT 1995; CPMT 1999]
a)
b) 3
<)
d) EFIHG AT FOMHD QT
frfaRad sifafar C(s)+2S(s) » CS, () H =T gRacH
PBEAT B
(a) ATSHRROT T T (b) faeras @ ewr
(c) AT B HET d) FHIT B HET
M A T riwel B MR W i & T8 & Tl
BT A BRI

(
(
(
(

[MP PMT 1996]

ol
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93.

94.

95.

96.

97.

98.
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.JI

(i) 6C(s)+3H,(g) > C4Hg(1);AH = +45.9kJ
(i) Hz(g)+%oz(g)—> H,0(l); AH = —285.9kJ

(iii) C(s)+0,(g) > CO,(g);AH =-393.5kJ
(@) +31728 ¥ (b) —1549.2 &
() —31728 &/ (d) —3264.6 &/
Ife HF qam HCI & ffor @& ool saet —161kJ
qAT —92kJ & @ 1 & | ST BUF A 7
[KCET 2003]
(a) HCl, HF @ ge ¥ oifdrs vy 2
(b) HF TAT HCI Hwvedy difirs &
() TARM B BgRIoM & oIy IgaT FARA DI BTSglol
% forg dyar & a1fdra 8Kl 2
(d) HF, HCl @& g ¥ aifdrs vy 2
ReRr am W arfafthar & S 8Kl &
@ Ep-Eg (b) Er-Ep

[MP PMT 1997]

(6) Hp —Hg (d Hg-Hp
ot afAfhar § AH @1 A B

[CBSE PMT 1999; AlIMS 1998; BHU 2000; MP PMT 2000]
(@) =L (b) gATHD
(c) TRUTHD (d) Reri®
2.2016 gm Ufcfesgss &1 0, H ‘@8 I W
13.95kcal W U< 8l & A CH,CHO @1 T8 WA

(Heat of combustion) SITcl PRI
(@) 279 kcal (b) 972 kcal
(c) 27.9 kcal (d) 2.79 kcal

[Bihar CEE 1995]

[=H

c +%o2 — CO;AH =-42kJ

co +%o2 —>CO,;AH =-24KkJ

CO, @ H9ad HHT & [CPMT 1996]
@) -16k (b) +66 &
(c) +16 &/ d) -66 &

CO, & A™IT & A AleR Tl &1 A &
[T JEE 1997; BHU 2001]
@ =¥
(b) T HET F T8 B AFD AR TR
() CO TAT O, B FWIF B HHH AR T BT ART

(d) PEF (FUHIET) $ T8 BT AFD AR TR
C,HoOH(l) (@cHtal) & gof g&d # afd Rer smyas W
AE T ™1, AH T&1 &1 T & al
(@) AH <AE

(b) AH =AE
() AH>AE
(d) AH,AE T ¥ PIg AFAM el T ST Al
C+0, > CO,;AH = X

[EAMCET 1997]




99.

100.

101.

102.

103.

104.

105.

106.
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CO +%02 —CO,AH =Y

TG CO B FHaT ST BT
@@ X-Y (b) Y -2X

(&) X+Y (d 2X-Y

SO, TAT SO, @ WWad ST & A —298.2k] T
—98.2kJ | 79 = fopar a1 arfafohar wr @i

SO, WL%O2 — S0,

[BHU 1997; DPMT 2002]

[BHU 1997; CBSE PMT 2000]

(@) —200kJ (b) —356.2kJ
() +200kJ (d) —396.2kJ
P SEAGHRS (1) B AMG G ST ST BITY |
e BEA (5), B (5) TAT B SZAHIZS () BT
AMG T&T &S BT W HHY: —393.3,-293.72 T

-1108.76 kI mol * & [Roorkee 1989; BHU 1997]

(a) —128.02kJ mol * (b) +12.802kJ mol *

(c) +128.02kJ mol ™ (d) —12.802kJ mol ™

fopuas (Fermentation) fafar & [RPMT 1997]
(a) SSATINE (b) SETE

(c) HAT (d) SpAv

8gm, CH, & &a1 # Ul ®U ¥ T& fbar 11| o oI
@ WAl B A= BRY

(@ o5 (b) 1
() 2 (d) 18
fafshar A(g)+2B(g) » 2C(g)+3D(g) & folw 27°C W
AE &1 A 19.0 keal © T4 AMAHAT & fod AH &1 A9
8N (R =2.0calK *mol %)

(@) 20.8 kcal (b) 19.8 kcal
(c) 18.8 kcal (d) 202 kcal

BaCl,(s) @2 BaCl,.2H,0(s) & fae@d & T &1 A

HHe  -20.6 aar 8.8kImolt ¥ affmar
BaCl,(s)+ 2H,0 — @& fog woiad uRads grm

[Roorkee Qualifying 1998]

[Orissa JEE 1997]

[Roorkee Qualifying 1998]

(@) 294 K (b) -8k
(¢) —206 Kk (d) —204 Kk
AT &1 T uRady iR 81 a=ar [AIMS 1997]

(@) JAMBRSD Ud IUTE B 3faReqT TR

(b) AMHRSD Td IATE BT TP TR

(c) STINT—3TET Wedai fAfshard

(d) fAfhar & yRfe vd sifm graredt aRads w

S +%O2 — SO 5 + 2x keal

:SOZJF%O2 — SO +ykeal

T SO, @ F9HIH ST S BRI
[ATIMS 1997; CBSE PMT 1999; KCET 1999]

(@) 2x-y (b) 2x+y

107.

108.

109.

no.

m.

n2.

n3.

() x+y (d
25°C TR Hle-, Bggioid T B9 & <8 T Ha:
—395.5kJmol !, —285.8kimol™ oM —890.4kJ mol?

2 9 d19 W AT B AFG G T 8rfY
[Pb. PMT 1998]

2xly

(a) 890.4kJmol™* (b) —298.8kJ mol*

(¢) —74.7kImol™ (d) -107.7kJ mol*

AIHIZD F TAT AISTH BISSIRASS & THM AT Bl
forermrar T AT ST B GG ST x B, A SRITHROT
R INTT ST BRI [BHU 1998]

@ x ¥ 3w (b)
(© x 9 gTh

el 37T BT U &R §RT SEIFIARYT R R H* &
Ui AT IS SHoft By AT [BHU 1998]

(@) R F=ar 8 f& SIFaT o T aR ST far
(b) R F=ar g f& fa am o aifafsar o 18
(
(

X & SRR
d x ¥ &H

o) TR o=ar g & a9 SaR® wanT fear ar

9 0.5¢ TE®H BT Hoby SIRiarss H g8 fdhar 9ar 8

A 46 k SO IO BT 8 Al Aohs SIS
I B T AT BRI

[KCET 1998; AFMC 2001]
@) +1472 4 (b) —147.2 kJ
() -2944 K (d) +294.4 &

ST Sifao ¥ Aigeie fagd et yarfed fear Siar &
TI 3MS uTT 81 ®, 9 ifAfar # [AFMC 1998]

(@) Soll S Bl ®

(b) SHoll AT Bl &

(c) SIS Foll | WX I B

(d) SifeRfIo gAmRl # fARid & o &
TIPS BT S [ AMHAT & AR BIaT 2 |

Ce¢H,0g +60, —6CO, +6H,0 ,AH =-72keal, 16 ¢
TP & SAEd & o fhadl FoIl @1 smawddar gl

(TIDTST BT 3HTMVh FIHT = 180 g) [AFMC 1999]
(@) 0.064 keal (b) 0.64 kcal

() 6.4 keal () 64 keal

fear T 7

C(s)+0,(g) > CO,(g),AH = -394 kJ
2H,(9)+0,(9) » 2H,0(l), AH = 568kJ
CH,(9)+20,(g) > CO,(g)+ 2H,0() AH =-892 kJ

d CH, &I |9dd AT BRY [DCE 1999]
(@) —70 K (b) 71.8 &
(c) —244 4 (d) +782 4k



n4.

3

ns.

n6.

n7.

n8.

no.

120.

121.

PCl;(s) @ 9a HWT = sridel & MR R uRabfera
P
2P(s)+3Cl,(g) —» 2PCl;(l); AH = -151.8kcal

PCl;(I)+ Cl,(g) > PCl;(s); AH = -32.8kcal

[JIPMER 1999]
(@) —108.7 kcal (b)
(c) —184.6 kcal (d)

+108.7 kcal
+184.6 kcal

S9 TP Vel 3FA & 50cm® B TP &R & 50cm® &

|1y e ST § 99 9™ # 5°C @ gfg e ' afe
Ml & & 250cm® Aoy SR A1 9 H B arell gfg
BT

@ 5°C (b)
(© 25°C (d)

[KCET 1999]
10°C
20°C
1
Hz(g)+502(g) — H,0();

298 KU IR AH =-12858 ¥/
I S @ aEd B AeR T 1 IgATSAT &9 eI
25°C W 44 K& A 25°C W T AT & 1 Ald B

T AP T Bl [KCET 1999]
(@) —2418 4 (b) 241.8 &/
() 3298 & (d) -329.8 &/

A 4 g IMRA ReR T W AR BR AIgs <ar 2
TAT 2928 K/ ST IR Bl 8, A BRE ffaarss &
TIaT B TS a1 BRAT (Fe BT TRATY IR = 56)

[AIMS 1999]
(a) —81.98 k/ (b) —819.8 k/
() —40.99 k (d) +819.8 &
9 Udh 9ol TR, U9d &R A7 Sd oIl Bl STl H Grell
ST R A 9 R @R W a7 W 2 A} v uee
IR BT U &R B A1 HARIT AT & o Ug a1l B
H* 39 ¥R dlel & OH -~ 3ma+l & A1 fAdiar el &t
fafor B B | IRAF ST B A B I H ol b Bl
g gfq ifafrar emedt 2| TSgiaiRd o delm
AT BsSiRIgS ®f e TR 99 a1 Ol & 1 Al 9
13.7 keal ST Jad BRI 8| ST UPR AeHYRP 37 oIl
AT gresiaaTss & ™ WR 994 dlel S & 1 Jiel
qH S BT AT BRI & [AMU (Engg.) 1999)]
(@) 25.5 kcal (b) 8.5 kcal
(c) 13.7 kcal (d) 34 kcal
AR e B 21 g SD AT FABR 377 I/ SO ST B 2 | o
FeS 1 VAT ST kjfmol W BIAT [AMU (Engg.) 1999]
(@ -179 (b) -100.5
() -377 d) 3TH | PIg TE
Afafsar H, + Cl, »>2HCI,AH =194 kJ H HCI @1 dwa
T 8

[KCET 2000; AFMC 2000; CPMT 2000]
(@ +97 4k (b) +194 &/
() —194 K d) -974
Tiifcd el @& NaOH ERT STRIMIGRY & T
-50.6kJ /mol. €| Td T Hael 3 3R U Hael &R B

122.

123.

124.

125.

126.

127.

128.

[
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SERIFIERYT B ST - 559 kfmo/ & @1 CH,COOH &

I & foy AH &1 A &1 81T [AIMS 2000]
(@) + 5.3 kfimol (b) + 6.2 kfjmol

(c) + 8.2 kjfmol (d) +9.3 kfimol

/1 # 9 9 o ar afifar & SeRiFaRTT &1 o
57.32 & B [JIPMER 2000]
(a) HNOj, + LiOH (b) HCOOH + KOH

() HCI +NH,OH (d) CHZ;COOH + NaOH

gfe 298 K vd Rer <T@ o= siffhar & forg ooar &
gRadT +7.3kcal ®©

A,B(s)>2A(s)+1/2B,(9), AH =+7.3kcal

@ ReRr emuad R o # uRadd grmm [DCE 2000]
() 7.3 keal (b) 7.3 % AH
() I (d) 379 & BIg TE

IOI9 & T8 § I B dlell BT Bl 7 THIHRT gRT
gad fvar e &

CoH()+720,(6) > 3H,0()+6CO,(@)

AH =781.0kcal mol *

TE 39 g IO BT UFH Gol UF H g8 far Sar g ar
e arell ST @Y e | BIeRA A 8l

[MP PET 2000]
(a) 122.25 keal mol (b) 390.5 keal mol *
(c) 1562.0 keal mol (d) 586.75 keal mol *
H,(9)+ Cl,(g) > 2HCI(g). AH = —44kcal

2Na(s)+ 2HCI(g) —» 2NaCl(s)+ H,(g), AH = -152 kcal

Srfafoan Na(s)+%CI2(g) — NaCls), @ e AH =

[KCET 2000]
(@) —108 kcal (b) —196 kcal
(c) - 98 kcal (d) 54 kcal
afe  CO,(g), CO(g) 3R H,O(g) @ forw AHP e
3935, -05 3R —2m8kmol T A Iiffmar
CO,(9)+H,(@) > CO(9)+H,0(g) & forg #ries eoredy
Rad= (k) FT BN [T JEE (Screening) 2000]
(@) 524. (b) 41.2
(¢) -2625 (d) -4a12

gfe M fag T Affel @ g E A= BT ST A "lelm
S 598 9 P9l AiffTe 99 Mftie ST ey
HET? 39 AR & AT & o1 7de faog & arer

25°C W kfimole § PISH H & g &
(a) HNO(AH = -33) (b) KCI(AH = +17.64)

() NH,NO, (AH =+255) (d) HCI(AH = -74.1)
AfAfhar C+2S—»CS, +AH H AH &  [AMU (Engg.) 2000]
(b) SERIFIBROT DI HEAT

(d) T A PIg TE

[AMU (Engg.) 2000]

(a) TBF DI FAT
() Taos o1 o
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129.

130.

131

132.

133.

134.

135.

136.

432W%H%WW

ReR @ T 25°C W IIMHAT C(s)+ 2H ,(g)— CH, (g)
H A B GYIT ST 18500 cal B AT H AfAfHAT B
T ReR s R Brf [MH CET 2000]
(@) 17904 cal (b) 18202 ca/

(c) 18798 cal (d) 19096 ca/

CeHgqy @ &8 @1 TS - 3250 48 | 16 039 g Iol1F BT
TP ol U H Sifailo &I ¥t # ST S © dr
ST ST B AT ERA

[KCET 2000; AFMC 2000; DCE 2000]
(@) 16.25) (b) 16.25 &/
() 325/ (d) 3254
C(s)+0,(9)>CO,; AH =-94 kcal

CO(g)+%02(g)—>COZ; AH =135 .2kcal

Td CO(g) B AWa- ST & [DCE 2001]
() - 26.4 kcal (b) 4.2 keal
(¢) 26.4 kcal (d) - 229.2 kcal
HCl 3R NaOH &I IETRIFIGROT &l &S grft

[MP PET 2001]
(@ I (b) —-573 4
(€) +573 4 (d) 379 & BIg Tl

9 BB S A aififhard & 18§

M +%Oz — MO +351.4kJ

X +%OZ — XO +90.8kJ

SHGT RO BRA I IMMABAT M +XO = MO+ X &

fore arfafspan @ e Bl [AMU 2001]
(@) 4222 4 (b) 268.7 &
() —4422 4k (d) 260.6 &/

ReR mIAd 3R 17°C W IR A AFIGERES & T8
T - 2833 4/ B, T ReR T WR $HBT &8 ST BFIl

(R =8.314 J degree “mol ) [CPMT 2001]
(@) —2845 4k (b) 284.5 &/

(c) 38454k (d) -38454k

e H,0 3R H,0, H TFHIH BHR HAW
-188kJ /mole T —286kJ /mole. ¥| o erfdfhan

2H,0, »2H,0+0, & fay T Rads 8/

[BHU 2001]
(@) 196 &/ (b) —196 &
() 984 k& (d) —984 k
T 3R TATET & T8 & foly AH & HF HAI: — 3411 3R
— 310.0kcal® | AT o & & BT 30T S BT

[BHU 2001]
(@ C,H, (b) CyH,

() (a) T (b) T (d) T A PIg TE

137.

138.

139.

140.

141.

142.

143.

145.

S AAfhar & oy, a1 ReRia®
@) P IGT & AT dedl &

(b) PIG & T Tedl

(c) 9 S B 1T dgdT 8

(d) 9 g & AT HedT ¥

9 g 3Tt Bl AT B @ oIV 1425 &/ ST BT aTIHAT
BN B | 31 O & WA & I 7

[JIPMER 2001]

[KCET 2001]
(@) —14254 (b) +14255 &
() —2854 (d) +2854%
I 208 k W hATHRS qAT fhaThel TH1 A € o1 1 A\

4S9 @ <81 @ forg An BT [Pb. PMT 2001]
(@ o (b) 302

(¢) —3/2 d) 12

If& C+0, - CO, +94.2keal

H, +%O2 —H,0 +68.3kcal

CH, +20, »CO, +2H,0 + 210.8 kcal

qg W99 DI GG ST B [UPSEAT 2001]

(@) 47.3 kcal (b) 20.0 kcal
(c) 45.9 kcal (d) - 47.3 kcal
T 3T 3R TG &R P SSFIDRI B HHAT &

[UPSEAT 2001]

(a) 57.1kJmol *

(b) 13.7kImol !

(¢) 13.7kcalmol * & &
(d) 13.7kcalmol * & 1%

TS TF AT A I[RAT BH Uh U gRT AAT BH AH
U AN U §RIT URafid gr g | afs  E, Ja1 E, S9!
T AdRe SHorell H yRad= 8 a9
@ E,+E,=-ve (b)
() E,+E, =0 d) 3TH | BIE B

24 g C3AR 128 ¢ sBT A W MHaT arell ST Far grf?
afe f=1 aififpar & srgaR uRad= g 2

[Pb. PMT 2001]

E, +E, =+ve

C+S, > CS,;AH = 22.0kcal [MH CET 2001]
(@) N kcal (b) 32 kcal
(c) 44 kcal (d) 22 kcal

T4 05 Al HNO, @ Siefi fdead &I o3 Wil OH-
facreq & e e oo SR 99 Saiia s &1 8

(SERIERT & T ® = 57. &) [Kerala CET 2005]

(@) 2854 (b) 170k
() 457 K d) w7 4
(e) 2.85 4k

Th I & RIeveR H 12 kg ST (C,Hyp) B T 1 3T T
A 9RAR & foIT 20000 &7 il @ 3Mawgdmar ufafe



146.

147.

148.

149.

150.

151

152.

153.

B © A1 98 RAeivsy @ 81 SR — (fam mar 8 e
% 81 D Ty AH = - 2658 k)

[AMU (Engg.) 2002]

(@) 2o fe=i & (b) 25 =i #
(c) 26 o=t # d) 24 fa1 #
Tod Ga &OAT drel AT b @l B § ife

[KCET 2002]
(a) SAD HLAYT & foIy I=a AU Bl AMEGLAGAT Bl &
b) T DB B o] RApd g &
(c) SHBT HIAYU BfSH BT ¥
(d) M Hofl aTell raverm SRR Bl &

HIF & Ted 9 e arell ST &I 9 THexR0 gRT
fear T '

CH , (g) + 20, (g)—> CO,(g) + H,O(l); AH = -890.3kJ

44515 & TBF S U HRA B g fHad am A @1
JMIeIHAT BRI

[AMU 2002]

@ 4¢ (b) 8¢
(c) 12¢g (d) 6g
afd  C(s),H,(g) 3R CH,(g) @ T&T SN HA:
—94,-68 3R —213kcal/mol. ¥ @ erfdfrar
C(s)+2H,(g)—>CH ,(9) % forg (AH®) &1 |19 BT

[CBSE PMT 2002]
(a) - 85 kecal (b) - keal
() —17 kecal (d) —170 kcal
Ife v fAfhar & fu AH &1 99 g9Hd §
fAfhaT dEarr [BHU 2002]
(a) SETEd (b) AT
(c) FEHUCT (Polymorphic)  (d) dfellgifue

NH,OH 3R HClI& fau SRR & T &
RATHD A BT [IPMER 2002; Kurukshetra CEE 2002]

(a) 57.1kImol? (b) <57.1kImol !

(¢) >57.1kJmol? d) I

IERINBROT B ST T 31 fberst Enf
(@ NH,OH 3R CH ;COOH

[MP PMT 2002]

(b) NH,OH 3R HCI
(c) KOH 3R CH,COOH

(d) KOH 3R HCl
A H, 39 & 1 Al Bl Ied A9 T TH HIT S 2
o= arfarforar &t ®

(@) H,(9)+436 kI =H(g)+H(g)

[Kerala (Med.) 2002]

(b) H,(g)+820kJ =2H,(9)

(¢) 2H,(g)+436J=2H,

(d H,+H,=H"+H"

1 % o Bt aifafrar Swendt 781 2

[MP PET 2002]

154.

155.

156.

157.

158.

159.

160.

[

(@ C(s)+0,(9)—>CO,(9)
(b) C(s)+2S(s)>CS,(9)
() CH4(9)+20,(9)—>CO,(9)+2H,0()

@ CO(g)%oz(g)%coz(g)

PET B T8 W Q ffadgs co R CO, a7 ¥ If
CO, N & WY S 94.3 keal AR CO B FHAT HEAT
26.0 keal B, TN BIET B T&T HHT RN

(@) 26.0 kcal (b) —94.3 kcal
(c) 68.3 kcal (d) -120.3 kcal
AlE 1O B 1 A BT ISRIE SR B ol TF NaOH S X
Al @1 SMaeIdal Bl § SR 1 Al & H,S0, @I

IS PR B oIy ofig 9 NaOH & v HIST o & a4
7 H I BT T 9 ©

[JIPMER 2002]

[MH CET 2002]
1 1
(a) Y—EX (b) X—EY
() X=2Y d) 3TH | PIg TE

FIRA IR AH® BT URMIR PRl &

[T JEE (Screening) 2003]
(3) Cpgy +02()—>CO,(0)
1
2
(6 N,(@)+3H,(@)—>2NH, ()

Hz(g)%Fz(g)aHF(g)

@ CO@+30,(0)>CO, (@)

I NH,NO, & US UM T &I Ud 99 baANHeR H
faafora farar Tar 8, a1 HARRIER &1 A 612 K 9 SITdT
g A 97 B S &Fdl 123 klgldeg 8 NH,NO, @I
o AeR e 8l

(@) - 7.53 kfimol (b) - 398.1 kfimol
() —16.a kfimol (d) - 602 kjjmol

/1 # 9 e U aHiieRe § AHS,, , S8 & oy AH?
P W B

(@) 2C0O(g)+0,(9)—>2C0,(9)
(b) N3(9)+03(9)—>N,03(9)

() CH,(g)+ 2Cl,(g)—CH ,Cl,(l) + 2HCI(g)
C)

[ATIMS 2003]

[CBSE PMT 2003]

Xe(g) + 2F,(9)— XeF,(9)

e IAfHar & forg el gRads &1 A9 fiR =8 wear

[AIEEE 2003]

(@) frareR® &R fhamsal o Hifds sravem )

() = frareRel & fau 99 SAE &1 W= HRA
W

(c) SIWAfHaT & ATAfMd Ul BT TP W

d) 9gF vereil & RS R Sifem aml § ofdR W

Caqr + 02 > CO,; AH =-395.3kJ /mole
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161.

162.

163.

164.

165.

166.

167.

168.

169.

Ciprge +02 > COy;AH =393 .4 kJ /mole

Cm - Cm;AH = [BHU 2003]
(a) -38 (b) —19

(¢) +38 (d) +19

2.8 kg TG & T Q&1 & forg emmawads IifaRiS &1 wR
T 7 [BVP 2003]
(@) 9.6 kg (b) 96.0 kg

() 6.4 kg ) 2.8 kg

HCl & NaOH, ¥ o STRIMGRY & & fog
SERIIHRUT BT ST ©

[MP PET 2003)]
(a) +13.70kJI mol * (b) —13.70kJ mol *
() —57.32kimol * (d) +57.32kImol *

BT BT G891 CO, ¥ &I ¥ T84 M -393.5kJ /mol
2| BIE AT RIS F 352 g CO, TAF # Icqa A

gl
(@) +315kJ (b)

[UPSEAT 2004]
~31.5kJ
(© -315kJ (d) +31.5kJ
/1 5 Q@ | SHeRe AYE @1 WHEG G9adT ST
(AH?) ®T B BT & [UPSEAT 2004]
(@) C(@RN) +4Hy > CH,(,
(b) C (ERN) +2H, ) — CH, ()
(© C (F®BIEE) +2H,4 —> CHy
(d) C (UBTEE) +4H) — CHy (g

afe CO, & wWa & —393kJ &1 T 0456 kg CO, &
g9 # fIdHe arell S o AET ®
(@) —1357.9 kJ (b) —1275.9KkJ

[MH CET 2004]

() -1572.0kJ (d) -1165.5kJ

1 d 9 fbd g™ P ISR B FHT 137 Keals B
IR BEfY [DCE 2003]
(a) HCI, NH,OH (b) HNO;, KOH

() NaOH,CH,COOH (d) H,S0,, NH,OH

BT AR BT AATRITES b T8 B T HAI —393.5
IR 283 & mol B | BT AFIRITSS &1 Ui Al F9aT Bl

Al 7§ [AIEEE 2004]
(a) -676.5kJ (b) 676.5kJ

() 110.5kJ ) -110.5kJ

25°C WX WY & <GB @l Tl 890k) B W@ 3.2¢
ﬁ%ﬁwﬁm%ﬁﬂ?ﬁmﬁjﬁ [KCET 2004]
(a) 445kJ (b) 278 kJ

(c) —890kJ (d) 178 kJ

afg (i) C+0, - CO,, (i) C+1/20, - CO,

170.

171.

172.

IfAfpare @ FHNT  HAT

[Orissa JEE 2004]

(i) CO +1/20, - CO,
Q,-12,-10 €79 Q=
@ -2 (b) 2

() —22 d) -16

6 Al 3ffaes &I g1 # S W fHa ol gw Brf?
faam @ CO,(g), H,0(g) 3R CyHy,(l) & forg AH? wwer:

—~ 490, 240 31X + 160 kJmol & [AIMS 2004]
(@) -624 (b) -374 4
(¢) —3554 (d) -200 &

feam T 2. 2Fe +%o2 — Fe,0,,AH = -193.4 kJ ;

Mg +%o2 — MgO, AH = —140.2kJ

g fafhar Mg + Fe,0, — 3MgO +2Fe & folg AH @m

g [Orissa JEE 2005]
(@) —1802 &/ (b) +1802 &/
(c) —800 &/ d) +2284%

o

298 KR 1M HCl &1 IERIFIGRUT BIRSH UIeiel giRI o
e & B W el uRadd (AH) B8rm

[DPMT 2005]
(@) 68 Kk (b) 65k
(c) 573 4 (d) 50 &
¢ Soll

afe Xy,X, w@ Y, @ GwAvE o)) @ dy faAeE
Sl 1:1: 053U H B wd XY & fFEiT & o AH
~200kJ mole * 8| X, @ 9 faarem ot grfY

[AIEEE 2005]

(a) 100 kJ mol * (b) 800 kJ mol *

(c) 300 kJ mol * (d) 400 kJ mol *

25°C W 4 M A EgIoM @I b I WA ¥
fifor &1 & o aTawId ol 208 keal B, A H - H
d @ d ot Bl

[CPMT 1989; MP PET 2000; ] & K 2005]
(@) 104 kcal (b) 10.4 kcal
(c¢) 1040 kcal (d) 104 cal
HOF A 9RE e T H uge 99 e et @
Jo T W Siged 9 I Jole 99§ ugeh 9y e

ot BIdT

[1IT 1994]
() PH (b) 31w
() IR (d) 379 & BIg TE
1 & 9 5 T o) NI T SNl (keallmol) IR
ANfeF B [CPMT 1994]
(a S=0 () C=C
(9 C=N (d N=N

IR H,,Cl, T HCl & 7T f3are el HH: 104,
58 AT 103 kea/ B | HCI 9 & fAT0T o vy gnft



[MP PET 1997; MP PMT 1999, 2001]
(@) - 44 kcal (b) 44 kcal
(¢) - 22 kcal (d) 22 kcal
IfT LD U Jord AT Soll 54 eVE 3R TP Sedde=
FEAT 3.61eV B | AMAHAT Li(g) + Cl(g) » Li* +Cl- & fow
AH  (kj/mol #) @1 BT (A IR o T SR & 8
Jed ) (leV =1.6x10 1 J)
(@) 70 (b) 100
() 170 (d) 270
f&am T & C(g)+ 4H(g)—CH, (9); AH = —166 kJ
C-H @ dg SHoif arft
(a) 208 kfimole (b) - 41.6 kjimole
(d) 379 & Big T
H-H 9 @ 9 ol 430 4/ mol & IR Cl-Cl &I §
ot 240kImol ™ & HCl @& fog AH -90kJ & or
H —Cl &I T Sofl o &

[MP PMT 2000, 03]

[AMU 2002]

(c) 832 kfimole

[BVP 2003]
(a) 180kJmol * (b) 360 kJ mol *
(¢) 213kImol ! (d) 425kJmol !

e AT R T B T HHIT: 320 AR 360 HART ©

a C—C 9 ol &R [UPSEAT 2003]
(a) 80 DA (b) 40 DA
() 60 Bl (d) 120 HART

Ifd H-H, Br—Br 3R HBr & d& $Holig HAT: 433, 192
3R 364 kI mol ™ B | a1fAfhar H,(g)+ Br,(g) — 2HBr(g) &

forw AH® ® [CBSE PMT 2004]
(@) +2614 (b) -103 &
(c) —261 4 (d) +103 &

K Holl Yd DI Bl

ARITRRNT TR SHAUR AT & forg Wk Sott uRad= 7

[NCERT 1984; Kurukshetra CEE 1998; AMU 1999]
(@) ST gATHD (b) ®H FUTHD
() PH TS (d) o (T3)
@ gRade # b FHoil uRad= AG &

[MNR 1983; BHU 1981, 95; AMU 1999;
DCE 2000, 01; BHU 2000; MP PMT 2003]

a)
b) R
o)
d) IS AT FOTHS DIs M1 & FhaT &

T Bl gRac Pl RUAS &5 2T & &

(
(
(
(
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SHEEIADT T2 HHRTR™T 435

AG TATAH # Hde 8
[MP PMT 1994, 95, 97; AFMC 1997;

Kurukshetra CEE 1998]
(@) AH =AG-TAS (b) AG=AH-TAS
(¢) TAS-AG=AH (d) AH =TAG+AS

300 KT UR T B9 dTell IAfhar & oy SoNe R
& 99 4= 8

(a) AG° =-400 kJ mol *

[Roorkee 1999]

b A I = (0] f A = — (0]
C) A I = — 0 y A = [0]

(d) AH®° =200 Jmol *, AS® =40 JK 'mol *

AG = AH ~TAS |HIRYT fbdd gRT uga foar war

[MP PMT 2000; KCET 2002]
(a) oo (b) WS
() Fra-Tgieco (d) oHaT
NaCl & &rr Ag*t Sl &1 sr@eyur fobar & frg e«
BT TG B
(a) SIWfHAT BT AH LI &
(b) IMAHAT B AG T &
(
(

[CPMT 1988]

) SMAfHAT BT AG FUTHG 7

d) [AG]=[AH]

ReRr g™ 3R TU R fHdl v sfafthar @ du= 89
P oM S OR® BT & ST&f HH A A B 8

() QUgTA (b) T

() frsd g5 S d) 3T ¥ PIE T

U AU WA H, T ameel 3 & Fsd gwh ol dl
g9 R ARar &1 /91 gRT @& far i g

[MP PET 1996]

(@) AG; =nRT In& (b) AG; =nRT Inﬁ
Pl Vl

(¢) AG; =nRT Iog%

(d) AG; =nRT Iogﬁ
) V,

1
H,O0()— H,0(g);P =1latm, T=373K uRadd & fori
T il gRacT AG=0 2| 399 91T 81T § b

@) H,O() T H,0(g) ATITaRel H 8

(b) ST 373 K TR Wd: IqeIdl &

() O 373 K WR Wd: T8l Iqerar ®

(d) Sl 9% 373 K W wad: Hafid 8l @

ST &I 1.0mole 100°C T latm <9 9 Wd 100°C
AT latm TE W WY H URafid BT 2 Al Gh Soll

IRaaH, AG fhrae & [MP PET/PMT 1998]
(a) 540 cal (b) —9800 cal

(¢) 9800 cal (d) Ocal



[
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=

g AfAfhar X +Y = 7z & foIlU AG® &7 919 - 4.606 keal 2.
gl ar 227°C W IfAfpar & A Rerie &1 A9 8N

(R =2.0cal.mol *K™) [Roorkee 1999]
(@) 100 (b) 10
(c) 2 (d) o.01
N,0, @& NO, # fqee &I 4 TN BT AH 5804 &,
qer 39 AffhAr & AMe TR 1767 k&1 AT 25°C W
39 IMAfHAT & foIy AF® b Hoil uRddd adT BRTIAIMS 1999]
(@) 539 & (b) —539 &
() -5394 (d) 5394
TS NG IWfhar & W@ vafddar f&ad Fones
gRadw & A= g @ [MP PET 2001]
(a) SNAR® ot (b) T H
() Tidr # (d) g St #
25°C WR Us AfAfhar & forg woicdy aRadq e o)
gRads wHer —11.7x10%Jmol ™ @M —105 J mol K™
g, a1 frew gaa ot @& 8rft [BHU 2001] 23
(@) 15.05 &/ (b) 19.59 &/
() 2554k (d) 22554
B Th BT SUA fhaad! 0T § fpar <ar @
[UPSEAT 2001]
(a) febveet Goil ORESEHEECE] 2.
(c) SIeId Iyt ) |
it gp Soit (¢), T () 3R TEM (5) B fhw
TR gRT efod fopar T 8 [MP PMT 2002]
@ G=H+TS b) G=H-TS
) G-TS =H d G=S=H 25.
rfAfrar @1 goraar & forg snawas o &
[JIPMER 2002]
(a) 3MAfhar & SEEd g1 @R
(b) SWE B Tdl fhareRe & Uidl & 31f¥d 8Fr
Bl
() IR Jad Soif & & & wrer g ARy
d) 3ffhar & Afhavr Soif S=a BFT ARy 26.
U SIWfHAT # o SHoil uRads de Hafda |1 Rerid
K, & dra 98 9w 8 [ATEEE 2003]
(@) AG=RTInK, (b) —AG =RT InK,
() AG®=RT InK, (d) —AG® =RTInK,
T& FHHONT ThH St fF Rer Ara oiR @@ w8 W@ ®
IR s dadl TE AT BRI fhar o7 @1 B SEH 2.
freq g Sofl (dG) 3R U=l 3 uRaas (dS) 71 4 &
fFa®d gRT A< B © [AIEEE 2003]
(@ (dS)y,e <0,(dG);p <0
(b) (dS)y,e >0,(dG)rp <O
() (dS)y e =0,(dG)rp =0 28.

@) @)y =0,dG), >0

298KWW@?@?WWW1 2.253ﬁ—\’3.3lgcm‘%|

I AFS Jad Holl R (AG®) 1895 7 mol ™ & AT 208 AT

TR @ R BN 599 R Iw1ge, &R # uRafia &1 SIRRT [cesE PMT 200
(a) 9.92x10°Pa (b)
() 9.92x10"Pa (d) 9.92x10°Pa

=1 aifafarmetl & forg gaa ot aReads = fear Tar 2

C,H, @)+ % 0,(g)—> 2C0,(g) + H,0(); AG® = ~1234 k)

9.92x108Pa

C(s)+ 0,(g)— CO,(g) AG® = -394 kJ
Hz(g)+%02(g)—>H20(l) AG® =-237kJ

AT H,(g)+2C(s) > CoH,(g) & forg wme gad
Sofl gRad= @ & [Kerala (Med.) 2002]
(@) -209 & (b) - 2259 &/

() +2259 & (d) 209 &/

afafshar A+B=C+D @& folu 300 K W woiifoil @t

TR Aiedld HH: 3, 5,10 AR 15 mole L & o arf¥fshar &

fog AG ' [Pb. PMT 2004]
(@) 13.81 (b) —1381.8
(c) -138.18 (d) 1391.6
ES] q<h Joft BT g far Sirar & [Pb. CET 2001]
(@) AG =AH -TAS (b) AG=AH +L

AS
(¢) AH =AG-TAS (d) AG=AH+T.C,

298 K TR 3T & IR & U A9 Tl 3R
ke -382.64kImol™ 3R

—145.6 JK'mol 7t 2| S ffhaT @ U 298 K WR
qe el Soft aRad= &

(a) -4393K mol*

o~ e
HID URIde  shHT:
[CBSE PMT 2004]

(b) - 5232 kI mol™

(¢) — 2211 k mol™? (d) - 3393 kJmol™*

TP A BT Wa: Jaiiar @ o sar 77 9 8

[Orissa JEE 2004]
@ AG=0,AE=0
(b) AG=-ve,AE=0
() AG =+ve,AE = +ve
(d) AG =-ve, AE = +ve
1000°C W UH AMfbar @1 AH = 31400 cal
AS =32calK ™ mol ™ g SHP!I Fh ol ©

[Orissa JEE 2005]

(a) - 9336 cal (b) - 7386 cal
(c) -1936 cal (d) +9336 cal

g argHeed T W Ud AMHAT & folg AH 3R AS &
A PHH: +30.558 A/ AR 0.066 kdk * & 98 a9 R W



X Holl gRad Y B AR SEI [ a9 R Sffhar
P El—cff%f Brft [Kerala CET 2005]

(a) 483 K (b) 443 K AT
(c) 443 K X4 (d) 463 K 34T
(e) 463 K ¥dd:

Critical Thinking

Objective Questions

T

aﬁﬁa%wwﬁﬁms@eﬂww:wﬁ%

AP [T JEE (Screening) 2004]
@) T gD B (b) TSI gedt ®
(c) Tl ggdl & (d) TP Hofl dedl &

TH ey 39 @ & Ald & 300K W FHAG qe
SopAYg ®9 W 1 e} ¥ 10 dlexk d6 yNIRa fear |
T YA & forg e aRad+ (kJ #) BT

[T JEE (Screening) 2004]
@ mnak (b) —nak
() ok (d) 48k
U9 A B fIvg Ued &R B SERIMIGRU &I ST
ReR 7d fhed a_eR 2

[EAMCET 1980; AFMC 1989; DPMT 199t;

MP PET 1999; BHU 1999; MP PMT 1995]
(a) 13.7 kcal (b) 57 &
() 5.7x10% d) T | @
9 36.5 gm HCI 3R 40 gm NaOH SSRIFIGRT & F9I
frar o € A IS S BT A

[NCERT 1984; CPMT 1993]

(@) 76.5 kcal (b) 13.7 kcal
(¢) 13.7 keal ¥ D (d) 108 keal
o9 U A Bl wE™ TR fBar o & a1 a8 <9 @l
STl § @i [DCE 2002]

@) TS SOl & @H |

(b) AT HH B A

() o HH B A

) P B H FHoll TgH B A

& er @ fed S FEard ©

(a) STIRD Hoif (b) Trdl
() b SHoif (d) T

TP Mgyl 19 & SShAIYT F9ad TR & 999 {6 T

B @ /AT B TOET G H B B g smyas w e

H ad HRAT TS [KCET (Med.) 2001]

(a) ®as m® (b) @ad dm?

() ®aa cm? d) =T H ¥ IS A

TS A U H fguReidas I & forg 73 & & T8

S (dQ) T TF gRT fhd I BRI (dW) BT U &
[AFMC 2002]

@ 1:1 (b) 7:2

[

UNIVERSAL
SELF SCORER

e,

SIS TAT HHARTRT 437

© 7:5 ) 5:7
Uil & 50.00 m/ @1 IAMAFHAT 50.00 ml H, & AT 1.5 atm
3@ R B F IS Raxd AH = -0.31kJ B AE &1
AT BT

[DPMT 2004]
(a) -0.3024 i/ (b) 0.3024 &
(c) 2567 & (d) -0.0076 &/
NaOH @) @& o #H fema @& el

—41.6kImol 2| 5@ NaOH &I STt # fdera fdar Sar
g @I STl BT av
(a) Fedl®

(b)

d)
@) fafg vu 9 aRafda & @
ot & 9 fega =il ged) @

[UPSEAT 2004]

[CPMT 1988, 94; MP PMT 2000]
a) Ao | Gpla &1 fheeeiaxul
b) @le H ST AT

C AB1ET) — € (BRN) & gRIcT # AS 2
[MP PMT 2001; MP PET 2003]
(@) =[H (b) EATHD
(c) FUHE (d) a8l
% fAfar & forg AH =9.08 kJ mol * 3R

AS =35.7 JK mol ! ¥
39 Iffhar & forw A= & 9 o9 dU9 9 ©

[AMU (Engg.) 2000]

() SohAYg R AHA

(b) ITHAVY AR SHATEGRT

() W (W) iR AT

(d) Y& 3R HeATEU

foredt aifafran & W wnfed 8 @ fod smawass 8, k0T

BT [CBSE PMT 1995]
(@) (AH —=TAS) @1 (b) (AH +TAS) &1

() AH @1 (d) AS T

FEIUS B TAKT SHoll ([Rad & offdh [AMU (Engg.) 1999]

(b) UHTY 9 ET B
d) THE bT W& T

(a) ITTRAT 93 & &
() I G @/ &

Ife v A T ured & oy TeHie T, 9 f{Hie T,

2| 99 Tl uRady 9o 9 b 9 B9 U gRT A
uRad= wefdfa fear ar

[DCE 2001]
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20.

21.

22,

23.

24.

25.

26.

27.

438WWWW

et afdfhar § e uRade (AH) &1 A1 §

[Pb. CET 2001]
(a) EFTHB (b) FUMTHD
() T (d) 37 & PIg TE
e & 9 feaa e ufa |t rfdreas B8f

[MP PMT 2004]
(@ SO,Cly(s) (b) SO,Cl,(9)
(c) SO,Cl,(I) (d) SO,(9)
afe Al,O, TACr,0, & FHT & T HHEE
~1596 kJ TqAT-1134 kI g ar arfarfopan
2Al +Cr,05 — 2Cr + Al,O; & foTg AH BRI [KCET 2003]
@) —2730kJ (b) —462kJ
(c) —1365kJ (d) +2730 kJ

ReRr amads w afafhar oo & fd Susxor # #@1fod
CEGH

(@) I HARMHER (b) DHANTIER
(ORREERILICA (d) URRFER
frfaRad & 9 5 19 @1 89 &1 ST STaad gl
(@) A (b) TAH
() Tforefr () wiifee=
I HANHIER # Afafoear & forg Sott @1 |7 @ 719 7
[AIMS 1991]

@) AG (b) AH
() AE d) PAV
Ife Sy afifhar & foy TS AH Aimole § B AT
AT & <A Ao Soff gy

[T JEE 1992; MP PET 1993]
(@ AH I &9 (b) A
() AH ¥ & (d AH & IR

g 3R Bl UG &R W SETAHIBRT B S IR ©
[MP PET 1993; BCECE 2005]

(@) +57.32) (b) - 5732 4

() +137) d) -1374

Tdh JHHT MMM & SUANT 7 & A # fasar iar @

[Kurukshetra CEE 2002]

(a) =g dmM™ (b) =1

(c) WM A (d) =41 T

& &1 a9 1 k9™ B U SMavd ST BT HEd &
[AIEEE 2002]

) faftre o (b) YR &

() Wt JIId (d) T | PIg TEI

Tifye wrf fRy wu & 99 dF § we@yel g 7 o
BIaT © [Kerala (Med.) 2002]
(a) oSNI—&d (b) wd—=d

28.

29.

30.

3L

32.

33.

34

35.

36.

() oo™ (d)
()

s s B awl A fufed &1 & U wem & 18
SH B A gl F Afe & e B wEy St
FHoll & SRIER BRI ” T8 HAF ST Il &

() =9 A

(b) et forer

(c) oN—zmarfery Rigr

(d) AR U9 arems

9 o wwafa @

(@) fafhar S & uRadd |
(b) SMAfHaT & 4T &

(c) STRITaReT ReRid o

(d) T & IMIaT W I§ & 991G |
o % & foa afdfhar § AH 3R AE iR & €

[NIT JEE 1995]

STHATH

[BHU 1979]

@ Hag *1zg = 2HIg

(b)  Cry +Ogq) = COx

(€)  Npg) +3H g = 2NH ;3

(d) HCl,q, + NaOH (g = NaCl ,, + H,0

9 1.89 ¢ ollg® 3FA HI 25°C W UPh 99 DhoANHIeR H
STATIT ST 2, T HAT Jad 8T © 9 T 18.94 kg STl BT

TY 0.632°C ¥l <l &, Ie 25°C WX o @1 fafldre
ST 0.998 callg-deg T | AT dGllgdh 3 B TBA ST Bl

HI 81 [CPMT 1999; BHU 2000]
(@) 7711 kcal (b) 871.2 kcal
(c) 8811 kecal (d) 9811 kcal

U6 ProuHe Affhar A—>B & fou e qenr uvw
arfafhar &1 Afbavr SR HHI: 19 kfmole TAT 9 kfimole T |
a9 ffear & S B [CBSE PMT 2000]
@) 284 (b) 19 &

(c) 104 d 9k

HCN &I NaOH ERT SERIMIGR & T&iedl &I A4
-12.13kJmol ™ | HCN & 3«9 &1 Tl &1 A

&N

[BHU 1997]
(a) 4519 &/ (b) 450 &/
() 4519 & (d) 4519 &
SHAIB H, U SUHH SSHAUIT HEAT &, STd

[AIMS 2001]

(a) IIATERYT AR T U gEx H uRafkid 8 &

(b) T SR arATRYT B I BIg WA TE

(c) ATCTARYT, T & AT T AT H &dl ©

(d) TF, ardrERYT | w@d: gRafdd & S

7 & | DIl IS ol @l Fa Al AT BT Fad
BT B [AMU 2001]
(a) Hear (b) VIt

() ot (d) gerEE diee

e & 9 feaa svr ol afdreaq gnft



37.

38.

39.

40.

41.

42,

43.

[MP PMT 1990]
(a) Fz (b) Clz

() Br d 1
AH =-94.05 kcal mol *
Careny +02(9)—>CO,(9); AH =-94.50 kcal mol -1

(@) Cprpreey = Crérny s AH 206k = —450 calmol =

[DPMT 2001]

(®)  Crrry = Cpimrgey) AHzesk = +450 calmol -

(c) IHIET RN UREY &

(d) BRT YHSC A FHOR T

afe a1 AH 3R, B FaT FH HA: - 84 K/ 3R -
156 2| A F # | DI B A 7

[CBSE PMT 2001]
a) X,)/Qéf feF oY §
b) x y ¥ BH M ®
o) x3R y3EI R &
d) x3iR y3IM SR e 8
AR &k 9% ——CO,(g) & fog

(@) AH g9TH® B Safdh Ap FUMHD B

(
(
(
(

[KCET 2000]

(b) AH TAT Ap QT & FOTHD &

() AH TAT Ap THI B gD &

d) AH FUTHS 8 Tdfh Ap TATHS &

0°C R Wil & 3 Aldd & Uga & fog AG® @

[MP PMT 2001]
(b) EFTHEB
(d) BB PHBl T8l S Gl
208 K WR 3ifdfhar &1 W1 ReRids 5x107° B @en
1000 K &R 2x107° 7 oI fafshar & folw AH &1 s

BRI [Pb. CET 1998]
(@ AH=0 (b) AH FEUTH® &

() AH &FTHG B d) STH | PIE B

71 # | fa® Ta9 A9 ]EAH © [MP PET 2003]
@) el (b) BRI

() Nacl d) Mn

Afafrar W R &=
C(s)+2H,(g) > CH,(9), AH = —x kcal

C(9)+4H(g) > CH,(9), AH = —x, kcal
CH,(g9) > CH4(9)+ H(g), AH = +y kcal
C-H ¢ & 9% %ol &

[JIPMER 1997]

45.

46.

47.

48.

49.

[

(a) ykcalmol ™ (b) x, kcal mol ™

() x/4kcalmol ! (d) x,/4kcalmol !

N=N,H-H T N-H = & q& SHolid Han
945,436 T 391kJmole ¥ =1 arfaferar &1 e
& N,(g)+3H,(9) > 2NH 3(9)

[EAMCET 1992; JIPMER 1997]

@) -93kJ (b) 102kJ
() 90kJ (d) 105kJ

ot 91 & fo¥ AG dTE & 9%~ 8 AG = -nFE ; 9d
sfafpar @ gl afe

[MP PET 1995]
@) G FUTHD & (b) G &-THD B
() E o & ) E &FIHAS BT
1 & & DI B W8 TR ' [AMU (Engg.) 2002]

a) 99 AG FUTHE B, dl IUHA & B8R
b) Sd AG YA T, AN IUHH AT AGRAT H BN

(
(
() 94 AG 9® ©, Al IUHA Wk T8l 8T
(d) 379 & BIg TE

208 KR I C-H,C-C, C=C 3R H-H ddf Pl a

SO HH: 414, 347, 615 3R 435 &/ mol * B, 9 208 kAT
W 3fAfha H,C =CH,(g)+H,(g) > H;C - CH;(9) D

fore wredY gRad= &1 A B8 TT [AIEEE 2003]
(@) +250 & (b) —250 &
(c) +125 4/ (d) —125 &

T %H2+%C|Z—>HC| (AH 05 = ~22060 kcal ) @1
el &

(a) 25°C WR 22.060 keal ST IAANT & 54 TH ITH
31 HCl & I9a deal | fmfor grar 2

(b) 298 K TR 22.060 kcal ST ST BN & 19 Th U
319 HCI &1 I9a i & fmior grar &

() 25°C Ud Udh dIgHUSS G WX 22.060 kcal HSAT
JARNT Bl § T9 T URATY] BISHIG &I FARAT B
T U] W AT R UF Y HCl T a1 B

[CMC Vellore 1991]

(d) W9 TP I Jedid HCl SHa faddl dedl | 298 K
TR AT 8 AT 22.060 keal ST JTLNT Bl &

() HCl & TP 37T B =I5 ST 22.060 keal B SAlD TP

TRATY BTgSIoM T U URATY] FARI B ol ST
B 37Ul D ©

H,0(g) 317 BT fais $9 UbR BIeT &
(i H,0(g) > H(g) + OH(g); AH =490 kJ
(i) OH(g) — H(g) + O(g); AH =424 kJ

STl BT I MERT Jpolt (k7 H) T &
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50.

51

52.

(@ 490
() 914

9 0.2N H,S0, @ 50cm® & 1N KOH & 50cm® &

(b) 424
(d) 914/2

|1y AT ST 2 A5 b o © [KCET 2004]
(@) n46 k& (b) 57.3 &

(¢) 573 & (d) 5737

SICILICIFK] q o= SICIERI) BI g

2CgHy5(9)+250,(g) > 16CO,(9) +18H,0(g). dd AH,AS
TAT AG BT frg B [CBSE PMT 1994; KCET 1999]
@ + -+ (b) -+ —
© -+ @) + -

H2(9)+20,(6) — H,0(), AH = -285.8 kJ mol

AS =-0.163 kI mol *K . SwRRp fAfhar & faw 27°C

TR qFd Holl AR B A FT BRI [KCET 1999]
() —236.9kJmol * (b) —281.4kImol *
() —334.7kImol * (d) +334.7kJmol *

R Assertion & Reason

For ATTIMS Aspirants

ffaRad weAl # UadmAT (Assertion) @ dIqd & UTATd BRI
(Reason) T ddig 2|

@)
®)
(©

(@
(e)

TFHT AR PROT AFI FEl § MR BRO JIHAT BT FEl
TR <l ©

TFHT R BROT S Fel & g PIROT HaDHAT HT Fel
WX Rl <l B

ThT el 8 fdwg PRI T ©

TFHIT AR HROT QA TeAd B

UFHIT TAd © g HROT el & |

EELRE] R sffRio ompl & a9 @ gored
298K W, latm ¥ 9 I W Y B[l © |
HROT . IR SifeioE el & dWes TR
wAF oRRefoat # g1 gl 2
[AIMS 1996]
UFHT ;9% B W 84 oSl ol & |
BRI . 9% Sl P S JaRRM ¥ | [AIMS 1999]
Yaped ;9% @) TOSTYl ofcl I BH BT B |
BRI . 9% @) AT o ORI Bl 7
[ATIMS 2000]
T T el W gN fEld @ feg
FHATT YR &R H Sy ST IR
BIdl 2 |
HROT ;U ey T @ el gRTOERT R

NI YT BT B |

[ATIMS 2002]

EEERR]

TFh I

EEEaR]

TFhI

TFhI

EEERR]

TFh I

TFh I

EEERR]

TFh I

EEERR]

BEERE]

TFh I

frdy uered @1 iR SHofl & WA HE!
BT AT T fhar 57 et |

fordlt ugrel @ Hed SHulell & Alh A
P T HAT AT % | [AUMS 2002]
G 3R e favga T 7 |

T | AT W b IR e © |
[ANMS 2002]

STl B ar9d @l HleR YU UMl W
3T B B |
STt Ul & 31 g 2
latm3ﬁ?373KQ?W$QEEW$
g & forg ofdRe SHoil H g T
BT B |
T T 9hHl @ faw AE =0

[AIMS 2003]
arfAfhar N, (g)+0,(g) = 2NO(g) & forg
AH 3R AE ST 99 81 2 |
T fohaTeR® R fharhe A g

[AIMS 2003]

U9 3T AR TS &R & SEIHIBRIT
P T EHIT A Bl B

SERIHIBRYT ST & HHIT B S 2 |
[AIMS 1996]

SRS (Zeroth) foM @1 arfg w1 &

o & wu & f S 2

T gy e e R @ e andr

IR A R AT W U R 9 Ay

qrer H BT |

U ®E e ga T8 ' R AG

gATHG B, JS I8 w&ad: fohar B

UHIE NG fafhaet @ fau AG

FEOHD ¢ |

WRFAIREG 7 (HCIO,) R NaOH &

SSRIMIGRUT & HHT HCI IR NaOH

P SSRGS & A B |

HCl 3fR HCIO, SHI & Uael 37 & |

Rer d 3R ReR smuas R & ifafsrar

SRT JqeNT S -AG 2|

affpar @1 W@ wafdd 89 ® fog AG

FOMHSG BT ATRY |

T,PTATV TR & IT aAT Bt |

3P AM dF B AT R R R @

MR T3 fra TR ugan 2|

aR® Holl Ueb favge o & |

ATARD FHoll I B = W R B 2

T fdfparel @& R AH ®¥Em

FEOHE BT 2 |

<& IfAfhart gdem S Bl € |
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(=)

YFhAT ;. Ud GEANd SchEuig WhH @ forg |56 b 5 d 58 d |
Q=-w 3 UH" gRT fhar Tar &

b ERT AT SHHT B IRIER EI & | SHFIS Bl fgad 3R ga | qeir gugrdt

BRI A weA @ v woied uRads
(AH) I BT g | 1 c 2 3 d 4 b 5
0. TR IpEe & W @ e g B ¥[8 d 7 8 d 9 b 10
TR EX DI IR @I BT | 1 c 12 13 d 14 d 15
BRI HATS® IR TRSY & F9aq B Tl 6 b 17 18 a 9  a 20
RSN SR 21 d 22 2 a 24 d 25
20.  UFHAT e IMBSNER BT SRATSTT Fell AT Sl
T FeeT B ST R | 2% d 27 2 b 29 ¢ 30
PHROT MpoRer & aiex W@ THH ST g1 =T 31 b 32 33 d 34 a 35
2 3% b 37 38 a 39 ¢ 40
2. UGHAA fodt mafies el @1 AMe Jawen # 4 ¢ 42 43 ¢ 4 d 45
T T TR g AT Ol 2 % a 47 8 d 49 d 50
PRI ™ YA Rl W Hed 3 g8 avwE « 51 ¢ 52 53 a 5 ¢ 5
T &1 o | 56 57 58 b 59 d 60
22. UGB If UshH STU ITATERVT A HHT BT 3T
L 61 b 62 63 a 64 ¢ 65
HROT 3o ubH @ a9 A gfy a1 B AL e e - B A "
2l
NSWers
SITERYT RO
1 b 2 d 3 b 4 c 5) c
6 d 7 d 8 c 9 c 10 c
1 d 12 d 13 a 14 ¢ 15 b
6 b 17 d 18 a 19 b 20 b
21 d 2 b 2 c 24 2% d
26 c 27 c 28 c
SHNIS! &I 92F 99 7o 89 &7 a9
1 d 2 b 3 a 4 b 5 ©
6 a 7 c 8 a 9 b 10 d
11 b 12 ¢ 13 ¢ 14 5 b
6 b 17 ¢ 18 b 19 ¢ 20 a
21 c 22 c 23 a 24 a 25 b
26 a 27 a 28 a 29 bc 30 c
3 b 2 ¢ 3 b 3 a 3%
% b 37 ¢ 38 b 39 d 0 ¢
41 d 42 a 43 c 44 a 45 c
% ¢ 47 b 48 ¢ 49 d 5 b
51  a 52  d 5 b 54 ¢ 5  a
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SELF SCORER

S 442 FHFRS T HHRERIA

6 ¢ 7 b 8 d 9 b 10 b
JIMAfhaT BT HEAT
B BN BN BN E T ol T4 1 Bed
6 b 7 G 8 a 9 b 10 a
4 bed 122 a 13 d 14 b 15 ¢ I d 2 b 3 a4 b 5  acd
6 a 17 b 18 a 189 b 2 ¢ 6 ¢ 7 ¢ 8 ¢ 9 a 10 a
m d 12 a 18 d 14 d 15 b
22 ¢ 2 a 23 d 24 ¢ 25 ¢
%6 d 17 b 18 ¢ 19 d 2 b
% b 27 b 28 b 29 a 8 ¢
2 b 2 d 28 b 24 a 25 d
3 a 3 a 3 d 3 b 3B b
% d 27 a 28 d
3% a 3 a 38 d 39 b 40 b
. B S B K Critical Thinking Questions
% b 47 a 48 c 49 e 50 b
58 a 52 b 5 ¢ 5 ¢ 5 b 1 b 2 ¢ 38 d 4 b 5 b
% c 5 c 5% d 5 c 60 b 6 d 7 d 8 b 9 a 10 a
11 a 12 c 13 c 14 a 15 a
66 d 6 c 6 b 64 a 65 b
16 a 17 a 18 d 19 b 20 a
6 b 67 a 6 c 6 a 70 d
21 b 22 c 23 c 24 b 25 b
17 a 1 b 1B d 14 ¢ 15 b

26 b 27 ® 28 29 a 30 c

76 b 77 a 78 d 79 d 80 a

d
31 a 32 c 33 d 34 ac 85 a
81 b 82 b 83 a 84 b 85 b b

3% b 37 ¢ 38 39 ¢ 0 a
SRS c RSN a  NESEN b RESRN d  BUORN d 4 b 42 a 43 a 44 a 45 d
9 a 2 ¢ B b 94 a 6 d 4 d 47 d 48 b 49 d 5 d
% d 97 ¢ %8 a 9 ¢ 100 ¢ 51 b 5 a
01 b 102 ¢ 103 d 104 d 105 ¢
106 a 07 ¢ 108 d 09 d 110 ¢ Assertion & Reason

111 a 112 b 113 a 114  a 115 a

116 a 117 b 118 ¢ 119 120 a

121 a 122 a 123

b
124 b 125 b
P 11 a 12 d 13 a 14 e 15 c

130 b

16 a 17 c 18 b 19 a 20 e

d
126 b 127 ¢ 128 d 129
d

131 d 132 b 133 134 a 135 a

21 c 22 c

136 a 137  d 138 ¢ 139 d 140 b

141 ¢ 142 d 143 ¢ 144 145 ¢

146

b
147 b 148 ¢ 149 b 150
b

S Answers and Solutions

d b
151 d 152 a 153 b 154 155 b
15 b 157 a 158 d 159 ¢ 160 d

161  a 162 ¢ 163 ¢ 164 ¢ 165 ¢

166 b 167 d 168 d 169 ¢ 170 b ST RO

171 a 172 ¢

1. (b) U® 3mee I &) AMARF SHoil Had dld BT Y Bl
X FHoll el &1




11.

12.

13.

14.
15.
16.
17.
18.

19.
20.

21.
22,
23.
24.

25.
26.
27.

28.

(d)

(©
(©

(©)
(d)

(b)
(b)

(d)
(b)
(c)
(c)

(d)
(€)
(©)

(©

TP UhH H, U 7 o g SRSl P b3 faferad
J ORAT & offdb ofd H Ul URMe s/Ewer d dic
AT B |

THATY SShAYIY I & flU AE =0

foafd vy & oUa aidERer W AT O g Bl
M-I 9T & 3R AT & ol BT |

g DRI HF BT TR 2 |

9 e ardfad 9 @ fofad o § | gagds &4

T9 I &5 H YoM Oem g1 O I8 UnRm T P
TIRYT & HRUT BH &9 &I d¥% I Sl & Sl &

I BH BRA B "edT od U I bl I=d <9 drel
a9 9 B9 <9 Il & F BEIH avid o gard fhar
T & A7 39 Sl AT U HEd € |

AT ShqoT Uhd § 3mest A @1 amadT Rer
BT € 3R AE=0 3R AH =AE=0

GATSH B AU AR B SAIE] HHT S B forw
S Y TP AT TS 2 |

B S[A—ATHIT Y9Td UR IR |

I U fawgd 07 7 |

U THRIMAA® ThH & fofg dv =0

T AR T3 & ot Hoil ReR el B
R MeH & U AV =0 TR g =AE
JIfq ReR MIa W dF &1 & T3 ST AE &I
g™ # WIH B T

T B Fal NIl $H BRI IAT 8 g8 Rl BRI |

T Bold F® 719 Bl T3 BT e IR R
g, STa¥elT hold hEaTd B |

P& UHH B fU =0
SHI /AT Geh |e 07 2 |

JMIAT UH |E 0T AL B |

T foarfirad a5 § S99 araraRer & A7 a ST Bl
S WS BT & A1 81 57 Bl |

AQ T IJARAT BHed et 2 |

G THH B forT AQ =0

P UH NARATHe ol &, Th WhH © SRM BT
a9 fRuiRa 9o ) fik oxer B

T, AR® ol MR TN BT HF IFaRAT TR
iR oxar & 91 5 39 emaven o um & forw fuiRa
Y WR, ST ¥ AR Bl 2 |

U TG Yeb |qEe U 8 S b dF H SuRkerd uaref
P AT R AR T8 BRar |

SHRTIPT BT GJAH 99 TU1 29 BT g9

10.
12
13.

16.
17.

18.

20.

21.

22.
23.
25.

26.

27.
28.

(d)

(b)
(c)
(a)

(b)

(a)

(€)
(c)

(b)

[
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SHMIST &1 UM 99 g iR Soll & SRero
% 9 & 9 | W S ST g

CO ¥ CO, & 47T U HEeyr Afifhar g1 a5 &
ST Fderdl & 3fIi SHoll HF BRI o | 37T ST
fafsharg a3 & Tl BH B W W Bl 8 3T
AE > AH

AH = AE + PAV .

AN =1—3:_—1,An FUTHD 8 31: AH < AE
g 2 2 g

T PHANMIER BT ST BE=d AfThl B T8d
S BT TG BRI B U BT B FE e des
T8 P S 99 Bed €, Bar g1 Ift g8 me ies

PR H BT & el YR AT Aga el el af w=0
AR AU= g AU <0, w=0

AH = AE + AnRT

IfH An=-2

Tg AH = AE —2RT

If& An=-ve Td AH < AE

29 BT W, SIS & Wi 9 &7 SIguinT 2
RerR PAT T WR

AH =AU +ANRT = An=n, -ng =2-4 =-2
. AH < AU .

UE U TEd AMMHAT B, AH = ve

& IS 4 & AHATT TRIR & SR AT =0
AH =AE+PAV =AE+nRAT =0+0=0.

W =2.303 nRT logﬁ
Vi

=2.303 x1x8.314 x107 x 298 log%

=298 x107 x8.314 x2.303 log 2.

25°C JT 298K TR WU Tl B HED A% H
T g B 2

AE, = E, - Eg

AE=q+w

AE =0, Schaoii Hard whHl & oy |

29 & g ¥ uRfe, harere 9 sifdy Sare <
BT 2 |

ReR @MU 9 '@ W ey ™M @ {dRad ol
soRafdd & 21

(@) AE A9 & ¥7f ded B |
(@) AH =AE+W T AH = AE + PAV
(b,c) YA 3 9 U &R @B

IERIIART B HET —13.7keal & s]IeR Bl 2
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30.

31.
32.
33.
34,
35.

37.

38.

39.

40.
41.

42.

43.

44,

45.

46.

47.

(c)

(c)

(b)

(d)

(d)
(a)

()

(@)

(c)

(©

(b)

444 SoRTOS) T SR

~W =+2.303 nRT log 2L
P,

-W =2.303 x1x2x300 log % = 1381 .8 cal.

ST TR AT B |

I8l An =0 SAMY AE = AH

SEIS WY B T e q=0,q=AE-Wdd AE =W
39 Afaforar & fIg An=0 T9 AE = AH.

ST b 9§ g ST § 31 AT O S 3 Fdhdl ©
AR AT & TF BT BIS Wl 2| AAfq

g=0; ~AE=Q+W=W

AH —AE = AnRT ; An=-3

3T AH — AE = —3RT

29 @ frEgar sffear &1 S fharerel @
YRS T 3ifoF sravem W R axall B

AH — AE = AnRT

2NH3g) = Nyg) +3Hyq

An=2

39 AMfhar & fIU An =0 31 AE = AH
W=0w -8l g

W =2.303 nRT log%
1

=2.303 x1x2x300 log% =965.84

Rer @MU W AE =0.

AE=q+wW; q=-W=-965.84cal .

q=401J

w=-8J (43 gRT fdHar a1 Hr)
AE=q+w=40-8=32J.

B OFd & f& AE=Q+W =600 +(-300) =300 J
W =300 , Fifs T gRT I fHam M 2|

fear Tar 8

P,=10atm, P, =1latm, T =300K, n=1
R=28.314 J/K/mol

3d W =2.303 nRT log,, % BT ST T
1

=2.303 x1x8.314 x 300 log,, %

W =5744.1 S|

T O © {5 U i &) STaRe Sl S9d g 3R
TE ) R BT 2 o Ife U i Rer 9w ik
TE W TR BRI & O SHGT AARD Holl THH
B B

PCl5(9) —» PCl;(g)+ Cl,(9)

39 AT @ folw Ang =2-1=1

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

(c)

(d)

(b)

(@)

(c)

(b)

(d)

Ang EFTHS © 3f: I8 I & Al ¥ gfg Brf 9@
AH > AE
AT (H) BT RS Sl & AT & w9 H gR91fd
foar ST AdhdT 8 E+ PV, H=E+PV.
(CH;),C =CH,(9)+ 60,(9) > 4CO,(9) + 4H,0(I)
Ang =4 —6 =2 (37T FUMHD)
1 9d & f& AH = AE + AngRT
= AE —(Ang)RT ("-Ang = -ve)
.. AH < AE
& T HArer =1
TR q19 =27°C =300K
T g1 far a1 @1 =3 KJ = 3000 K
TE RUMHS BN Rfb dF gRT B fhar T 8
ReR 3MIad W HSEIRGT (Cv) =20 J /k
9 W & fob far T &rd
W =-nCy (T, = T,); 3000 =—1x20 (T, —300)
3000 =-20T, + 6000
20T, = 3000 ; Tzzﬂ:ISOK
20
Ud TF @I MARS SHoll U 3fawell e © 3R fagd

TOT & 3R I U F b Bhil © o9 gRT $HD!
ar far I 2|

N,0,(9) > 2NO,(9)

o9 AMWHAT & oIy Ang =2-1=1

Ang g B 3 It i & Al ¥ gfg 8rft
Td AH > AE

2C +0, —2CO ; AH =220 KJ

Tg AWM BEA & O 8T Bl Ah A8l bRl
ST BT B T84 FHT 110 kI P SRIER T8l 81l |

AH &7 FUTHG fore a8 weldia &xar 8 & ifafear
STEd B | AR waa: B g W, T URT aRAm
T B

W=-PAV =-1x10°(1x1072%-1x107)

=-1x10° x9x10~° =-900 J

MAR® SHoll &1 Ad A9 S Tl fhar S Adbar
Fife g8 et & R T To@wE | a9 3] 3
Al HOT ST AT, U, o anfe [Afed srdl § |
ISP AT b AMNG qAT Seldgid DI TSl Tl
Rerferst ot e 9 377] 579 @7 9 IS gV & S9!
Tferet qen Rerfast st

E = B + Epin + By

T B9 P8 Ahd © b AaRD il i Rafas
¥ wfast Bl 21

N,(9)+0,(9) = 2NO(g); Ang =2-2=0

AH :AE+AngRT i AH=AE+0; AH =AE

W =—pAV; W =-3x(6-4)



58.

10.
1.
12.

15.
16.
17.

18.
20.

21.
22.

23.

24,

25,

(d)

W =-6x101.32 (~1Latm=101.32J)

W =-608 J
A(s)+3B(g) > 4C(s)+ D(l)
Ang =0-3=-3; AH =AE+AngRT [. AE = AU]

- AH = AU +(=3)(RT)
AH =AU -3(RT); AH =AU -3RT

HEMfAD! BT fgeiia g garg s qer gogidt

(d)
(d)
(b)

(b)

(d)

(b)

(c)
(b)
(d)

(@)
(a)

(d)
(c)

(@)

(d)

(©)

TE AS = +ve 9 URddE W BT © |

ST Qg 97d a9 @) &R g'dh 2
fpar 7 & arell I B AT R AgRedEdr ded)
g saferg gogidl +ff 9 o 21

It v faafia &3 @1 srgepaviia 9 |9arda w9 |
T SITaT & A1 9 @I gugidl 9adll © |

AS® =28} —(S§, +S¢,)

=2x186.7 —(130.6 + 223.0)=19.8 JK 'mol ™
SEH WAR & fAU =0 a9 HIY B IGAR
As =3 As =0

T

Tg SIS H Jarg 1 2 |

il B vogtdl waifte el 2 |

AG = AH —TAS

Wd: uHH & flt AG FUTHAS BT AIMRY qr
fawed (3) §# AH =-ve 3R AS=+ve T9

AG =(—ve)-T(+ve) =-ve

Soraiia sifafar & forg fomg aqa ST |

3 —— 9, AS HaIY® B |

gATHG AH IR FOTHAS AS ST rfaforar &1 faxier
IRA B

AS,,, =186.5/373 =0.5 JK ™" 'mol !

vap

¥ AH =-ve, AS = +1e 3R AG = —vedd IAfhar
ad: gl 8

STl afdfhar & forw AS d¢ ST 2

TugidY gRads P ToEr ReR a9 iR 6 Ml W) @
ST el B |

19 QUSTl &I A Afdd B A BRI B B eHar
rfdraH Bl 2|

g WX AG =0
3 0= AH -TAS IT AH =TAS

S — AH,,  37.3KImol !
373 K

vap T
=0.1kdmol ' K™ =100 Jmol ' K.

26.
27.
28.

30.

31.

32.
33.

34.

35.
37.

38.

39.
40.

41.

42.

43.

45.

46.

d)
c)
b)

c)

(
(
(
(
(b)

(b)

(d)

(a)
(©)

(a)

(c)

(€ T

(c)

(c)

(b)

(@)

[
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SERIIST d7 SERAT 445

3 —gd AS # gfg et 2

X AS = +ve B T9 UhH Wk BN |

AS =+ve 9 I Afdd 3regaRerd g

R S — B, AS I9M 8 3R AH -1et|

AH 386
AS, =—2 " —12KJ.
vap T 298

U (a) 3R (c) T v & Al B HEdT g W)
g1 & ok gafory sreyaxen a1 vogidl §¢ oIl ®1 (b)
P TE qOT W LRI IT ATGBdhdT bC Sl © |
IR gughdt i ge Ol 8 (d) WshH SSTeNfyd & den
AS EFTD B |

TE SIS & Jg 199 &1 FHU 2

aest 1 & wHandE JER @ fo, AE =0

(900 x 18)
373

LG 931 A ST B Yoghdl gl € |

I AH =+ve TAT AS =-ve T9 TAfhaT sRaa:
BrfT a1afd I &1 78l daar & |

T, =150 +273 =423 K

T, =25+273 =298 K

Q=500 K
%:%;WZSOO(%):147.7J.

SHNID! & Jard R |

S¥ AH = +ve 3R AS = —ve o JfAfhar earad: g1
:i';::: :%:1150&

JEl : ergae # gRacH

(V)=500 —300 =200cc = 0.2 TR

T (P)=0.6atm 3R b HHT (q) = 10/
foram T &1,

(W)=PAV =(0.2x0.6)=0.12 &llcX —atm
SIfeh 1 eflex —atm =101.3 J

gafel W =0.12x101.3=12.156J, 89 oMd © f&
T gad B @ T A TE WUMHS BN, 3T
AE=q+W =-10+12.16 =2.16J

CO, @1 fAmfor

Cs) + Osg) = COxyq)

AS =43.4 JK 'mol'.

vap

m

AS°® =213.5-5.690 —205 =2.81 JK!
H,04 = H,0q,

T OFd 8, AG = AH —TAS

AR TR AG =0

I AH =TAS

9 S & b far & Rl W =C (T, - T,)
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48.

49.

51.

52.

53.
54,

55.

56.

57.
58.

59.

(d)

(d)

(c)

(b)

(c)

(a)
(b)

(d)

3x1000 =20(300 —T,); .. 3000 =6000 —20T,

21, =220 50k
20

Ig SHNIAS & Yod g9 &1 Soolod =&l Pl
AP SHFRIS & g | &1 Seeied ol ©

3 5
C, =5 RT:C, =—RT THWRHATS I b ferg

C, :%RT;CP :%RT feavamges ¥ @ forg

Id: TD B 1 Hid b Asor & v
SRT +LRT
_ 2 2

v 2 P 2

AS =9y . St HEE IK 'mol R |

T

AH
H,04 = H,0, AS =—"",

AH,,, =2.257TKJ/g

vap.

a1 AH

vap

=2.257 x18 kJ /mol.=40.7 KJ /mol

3, AS _ 407 _ 0.109 kJ/mol /K.
373

Tq —> I, YUSIUT gedl § |
NaNO, U® T ©, Siif &d 3ma+i # gRafdd =1
ST B

Sl & ufd 9™ & forv SeARnRar =%=4.17J
Q=mst ; 1000 =100 x4.17 x t

1000
100 x 4.17

Fiifd T W BRI fHAT S G | I ST BINTT AT
W = +462 e, E =128 S (ST et <& )
SEHFRIG & Yo w9
AE =q +W = (~128) +(+462) = +334 S[dl |
T a9 a1fde vogiql uefR¥ia &=t € |

H g+ OH “@aq) - H, 0,
$°(298 K)K “mol ~! -10.7 +70

2.4K.

AS°(298 K) = ASp — ASg =70 —(=10.7 +0)

80.7 JK ' mol !

o ey DI FHEAT
WW:T

JEF AT B HHT = 540 cal /gm
=540 x 18 calmol !
STl BT AT =100 + 273 = 373K

60.

61.
62.

63.

64.

65.

66.

2.

(b)

(c)

(a)

(c)

(b)

. guglq gRaa = 54(3)7218 =26.06 calmol 'K™!
T,-T
e T g T, =500K, T, =300K , n:% Eal
1

; ; :500—3002200:0'4
500 500

TE HIeR SRR B |

TUgldl Supell @l ATgfRwddr @ WY B | ATG T
T # o Bt B e W arw @ yughd
Jrferpe B8R |

CO,(9) & I & MG U@ = CO,(g) &I D
QUEHdl — [C(s) ¥ AM® YTl — O,(g) I D
QU]

=213.5-[5.740 +205] =2.76 J /K .

fafys amal o= QUgidl @1 TOET BRA H SSFIA@T B
qira e FERIEr R g |

T A agRedar wea e g ¥ gafay Sl

qogidt +ft aiffrean ercfl € o St ar @1 Y gugtdy
fpad B |

AS__, +ASp, > O (@ Hafddr & forg)
Wfée AS :Rln%

1

T2 I &7 ad ReR AU TR V, ¥V, @& dgal

2|

AT T AR SHP AR B WA UhH B YR B
SRM gl § gd gig SrNNfe $W aarm T B |
RS B B O o R G b (v ) o BT
AT TR TF # Qg afg & e gr 2

AS  +ASq, >0.

AG = AH —TAS

ReR AU 9 T@ W AG =0
0 =AT —TAS eI AH =TAS
ds = Qe . 7 _ 30 x10°

T 75

JMATHIT B HEAT

; T=400K

C+0, » CO, +94.2 Kcal.

Hy +20, > H,0+68.3 Keal, (i)

FL (i) DT 2 TOT HA W g FAL (1) H SreT W
C+2H, +20, — CO, +2H,0 +230.8 Kcal
T (jii) DT 9 0 H ¥ g W

CH, +20, - CO, +2H,0 +210.8 Kcal.
BT ®

C+2H, > CH, AH =20 Kcal.

...(iii)

g ou

AS =16Jmole 'K ™!



10.
1.

12.

13.
15.

16.

18.

19.
21.

22.

23.

24.
25.

(d)

(b)

(c)

(@)

(b)

(a)

_ AHartq _ 6)(1000

T, = -375K
PP AS 16

arsy

U9l I I U &R & SAIMIBRIT BT ST T
—13.7Kcal Brl 2|

AT BT ST R 1T B J9TT BT {ha FHIBROT
9 foar 51 gaar 21

Udcl 3T d U9 &R & SSRIMIBRIT BT ST T
-13.7 Kcal. g1t g1

et sifdfharet & fov H, < Hy
ST sffharel & fov H, > Hy

IO & 78g BT T R WR I B =-3264.6 kJ

-3264 .6

5399 S BT = =-1632.3kJ

T (i) + . (i) Tifa gRemy <ar ® 1

(b,c,d) T e SrfAfthard € wiifes A S HT ST

(@)

(d)
()

(@)

(@)

(b)
(c)

(@)

(d)

(c)
(c)

P ol B

29 BT 919 H IR IR F S B wY H Holl
ofdT §, safey g8 ety srfafear 2

SR el § $o Fedd 2|

SR rfafhanett & ol AH = —ve
ST rfAfhanent & faw AH = +ve
Tt &1 I + vesnfl|

JERIFIBROT BT ST -57.33 kI /mole A §{B PA
gl % 39 FoIl &1 {B 9N gdaT &R (MgO) &
faare # ygd g

H,+0, »H,0, AH?=-188kJ/mole ()]

H2+%02—>H20 AH? =-286 kJ /mole (1))

T (i) — . (i) x 2 aeIH TR <1 & |
YHIEE —> BRI AH, = (x —y)kJ mol ™'

ASSIo & SATRIDBROT & (AT 89 ST Iad
FoTerdt Bl 2 |

N2+%OZ—>N20 AH = +ve

N, +0,—>2NO AH =+ve

Swed sifffdae @ v H, < Hg

ST sfAfbaren B forg H > Hy

Ga\éaa : 2C+H2(g) Ag)°

. (i) + 9. (jii) — 9. (iv) - . (i)

39 AHIHROT I IS RO =1d fhar ST FebdT 2 |
HCI® 9991 &1 Ty |

U9l I I U &R & SATIMIBRIT BT ST T
—13.7 Kcal B 2|

—C,H

26.
27.

28.

29.

30.

31.

32.

34.

35.

36.

37.
38.
40.
41.
42.

(b)

(b)

(i)
(iii)
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AT rfAfhaTetl & foTg AH = +ve
4 Uh U9 &R SR UH gaol Ik A H feha

BRI & dl SRR B S 56.1 Keal W PHH
Bl |

SECEUIN00) +%O2 — CO,

AH = AH? (CO,) - [AH ?(CO)+%AH ?(oz)}

=—94.0 —(-26.4) = —67.6 kcal.

H, +%o2 — H,0, AH = 241 kJ

C,Hyo +%o2 5 6CO, +5H,0,AH = -3800 kJ

C¢Hp, +90, - 6CO, + 6H,0, AH =-3920 kJ

Ce¢H,y +H, > C.H,

T (i) + . (i) — 9. (i)

AH =-241 - 3800 —(-3920)

=—4041 +3920 =—-121kJ

NH,OH T&h Tdd &R B| STRIMIGRU &I HAT
<13.7 kcal

CH, U& WaKHA S¥9 © difd SHBT dan A4

:_21162.8 =—13.3kcal /g T T ¥ AP 7 |

CH, +20, »CO, +2H,0, . & fau AH &1 a4
EIGECaaR

g 3R 3R &R & SRR H dad HY iR
OH ~ 3 fhar & B

T4 o SR fR IEI U9 B © Al SARIMIGR B
ST 57.1kI mol ™! =Y €1

(C))

C,H, +%o2 —2C0, +3H,0 ¥ A9 @R |

faaed v SR aifafsar

9 AfAfHar & fofg AH &1 A ifafar &) e 2
YRMA® gedl § H,0 &1 UH Al g7 & |

T uerf H1 1A ag # R ORE i 8 9 2 |
S (rhombic) +0, — SO, , AH =70960 cal. (1)
S (monoclinic) +0, — SO, AH =71030 cal ... (i)
I : S (rhombic) — S (monoclinic)

T4, (i) — 9. (i) aifesa aRoma <ar 2
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43.

44,

45.

46.

47.

48.

49.
50.
51.

52.
53.
54.

55.
57.

58.
59.

61.
62.

63.

(b)

(b)

(b)

(b)

(a)

()

(e)
(b)
(a)

(b)
(c)
(c)

(b)
(c)

448 SHRTIST qAT SHRAT

ST H,0, Eal H,04) # uRafda fear S 2
ST 81 &, 31 AH, > AH,

o W et & 9 A9 & I BT SAN) 79 Falfe
BIar 21

C(S) +02(g) —> COZ(g), Ang =1-1=0

- AE = AH = -94 kcal
AE = ECOZ —(Ec + Eoz) = ECoz -0+0)

AT Eco, = AE =-94 keal.

0.2dd HNO, & 0.2 Al &I IIRIA Bl & e
qrefl HHAT=57 x 0.2 =11.4kJ.

AT 5 v gHRor # Mder arell e Q, ¥ iR
TE GIR UHROT QZ%IF‘HQZZ%QI,
JfdT Q, =1000 T, T Q, =500 T,

500 TZ:%XIOOO T, A T,=T,.

e Afte @ Il = 39 Afe @ afafsar @
ST |

TE ISTAHRT B ST BT GRS 7 |
SR A & foTT AH = —ve

e Il T &R T ST U9t & T SERIIGRIT Bl
&SI =13.7 kceal.

NH,OH &R CH,COOH THI & gda1 & |
57.1x0.25 =14.3 kI mol !

181 & folU HYd= o1 Bl & 37

AH? (HI)=-12.40 /2 = —6.20 kcal.

IS faao SapHei SR ST ¥ |
foar

(i) CH, +20, > CO, +2H,0, AH =+20 kcal/
(i) C+0, > CO, , AH =40 kcal.

(ii) H, +%O2 — H,0, AH =-10 kcal.

I : C+2H, - CH,

(i) + 2 x (iii) — (i) <1 ¥

AH = —40 +2(~10) - (+20) = —80 kcal.
FoTendt rfafrarett # o g el 2

LT FTEST 1
00— Mg ™3 %

R At <89 "W 2|
AH oy = Ve, 310 ThH SHE T |

_ 1 1
33\33& . K(s)+502(g)+5H2 —)KOH(S)

)

64.
68.

69.
70.

71.

72.

73.

74.
75.

76.

77.

79.

80.
81.

82.

83.
84.

85.

(b)

(b)

(a)
(b)

T, (if) + . (i) — . (i) <1 ®
AH = —48 +(—68.39)—(~14) = —68.39 —48 + 14 .
YT ST BT qRITT I |

Cp > Cq,AH =-453.5 cal.
AT Cg @I Sl BH & 3R $9 <8 98 SaTaT I § |

AH.,, |3T FUHE BT 2 |
AH e = AHY (N,0,)—2AHT (NO,)
=2-2(8)=-14 kcal.
AH — AE = ANRT =3x8.314 x298
=-7432 J =-7.43KkJ.
SEEto Crmrse) ~ e ;Y. (i) — (if) aRomA <
TH Afe & 999§ KA o saenfya 2l A@fre
AT & B IR B |

Ciree, T 2Haig) = CHug)

ol uerd & 1 A1 & S9d d@l F g9 8 G9ad

S HEAT % |

AH () = 2AH{ (MgO) = —AH{ (SiO,)
=2(-34.7)—(-48.4)=-21kJ.

[ (i) + T (i) + T (i) <

X =131-282-242 =-393kJ

JE HBHHAUT DT ST B URHET 2 |

Cirameey > Carny AH = 1.9K3

C(W_R)4—O2 — CO,,AH = -AH,

Coérry + 02 = CO,,AH = —AH,

(=AH,)=(=AH,)=1.9kJ AT AH, =AH, +1.9

69, T8 @ fod 1.9/2=0.95kJ ERT AH, > AH,

ST rfAfareit & oI Heywn X Hopogs

CI®) B dH Selagia gl & BRI Fad SHoll

el 21

CH, +20, - CO, +2H,0

CH, &1 aNftgs g =12+4=16

~ 2.0 799 & 81 W = 25.0 kcal

25x16
2

160U D Ged N = =200 kcal.

CH, +20, - CO, +2H,0
C,H, +30, - 2C0O, +2H,0

AH o =[2xAH?(CO,)+2 x AHY (H,0)]

—[AH? (C,H,)+3 xAH? (0,)]
=[2(-394)+2(-286)]-[52 +0]=-1412kJ .
C+0, > CO, +394 kJ
2C+20, - 2CO, +788 kJ ... (i)



86.

87.

88.
89.
90.

91.
92.

93.

94.

95.
96.

97.
98.
99.

100.

101.
102.
103.

104.
106.
107.

()
(a)
(b)

(d)
(d)

(a)
(c)
(b)

(@) AH

(d)
(d)

(©
(@)
(©

(c)

(b)
(c)
(d)

(d)
(a)
(c)

2C0 +0, — 2CO, + 569 kJ ....(ii)
2C0, —2C0 +0, — 569 kJ

FH. (i) + . (jii) = —109.5 &J moH.

AH =%kcal =22 keal .

©) () = CaoH), Feerdy rdfhar
et arfafharet § AH = —ve

GG AT DI URHATETIAR |

| (i) T (i) T=T T (jii) BT (iv) F TOT FRA W
6C+3H, +17502 5 6CO, +6H,0; AH = 3218.7

. (i) DT SURRH FHIBRUT H ¥ "er ¥ 3R mavad
IROTH W aR |

HF HCI. ¥ a1 i 2|
AH(HP_HR):qp
ST rfAfhanelt & foTT AH = +ve

_ 13.95 x 44
2.2016

. (i) + 9. (i) 9ifd aRomm <ar 21
T e B A9 E AR FHT TIA ST TRMAS

Tehl B 99 WA a7 BT AFG JGHIT ST B
ISR BT B

FcAld @ Yo T84 B oI AH > AE
X - Y 3R aifsa uRem sird grm |
S+0, > S0, AH =-298.2 kJ ()

CaO, ., +H,0

=278.7 kcal .

soz+%oz—>so3 AH = -98.2 kJ ....(ii)
. (i) — (i) & IS IR Y B B |

C+2S >CS, AH=?

Cc+0, »CO,
S+0, 550, AH =-293.72 k] (i)
CS, +30, >C0O, +250, AH =-1108.76kJ .....(iii)

L (i) x 2 + FHL (i) - (iv) T (i) - 9L (iv) TE
AIeId IR U PR ¢ |
fopvae v SR afafar €|

CH, +20, - CO, +2H,0

AH =-393.3 kJ ()

AH = AE + AnRT &T YT & W

=20.2kcal ; An=2

—~20.6-8.8 KImol ™' =-29.4 kJ

AT (i) DT . (i) H | '™ W)

CH, +20, — CO, +2H,0,AH = —890.4 kJ ()
C+0, »CO,, AH =-3955kJ (1)

108.

109.

110.

111.

112.

113.

115.

116.

117.

(d)

(d)

(c)

(a)
(b)
(a)

(a)

(@)

(b)

[

UNIVERSAL
SELF SCORER
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SEHRIIPT T SHHRIT 449

C+0, »CO,, AH=-395.5kJ
H, +%o2 — H,0, AH = —285 .8 kJ
(i), (ii), (iii) =¥

AHcomb.(CH4)

= AH((CO,)+2AH(H,0)— AH ((CH ,)— 2AH(0,)
=-890.4 = -395.5 +2(-285.5)— AH{(CH,)-2x0
AH{(CH,)=-76.7kI mol " .

AIAESH M U Gdol 3Fel B | T SIS al
ST < xRN |

Th U9 T I U9 &R &b SERFIBRI B SHET
Fog g9 Bl 2

S+0, »S0,, AH;=-4.6kJ

“+ 0.5 U™ AR G871 W 1 UM SO, TR
. 3279 HoHR T8 W 64 UM SO, SERRT
S AH =(—4.6k] ) x64 = —294 4kJ

30, = 20,- Sull Aderd 2|

AH R 1.69 =%=0,64 keal .

C+0, »>CO,, AH =-394kJ
2H, +0, - 2H,0, AH =-568 kJ ....(i)
CH, +20, - CO, +2H,0, AH =-892kJ .....(iii)

(i) + (ii) — (i) T 3raegd TROMT Y BRa 2 |

250 cm® TP T IR &R P ISTAIDBROT F I
SH 50cm’ ISP T AN &R B ISRIHIAROT A
ST G B die AT B ® SR Al faers e o
el & I g8 dfg 1 Brf SR g H w9 gfg el
H2+%o2 — H,0; AH =-285.8 KJ

H,0y, = H,0): AH =44 KJ

AH® =-241 .8 KJ

) 1
A H2 +502 d Hzo(g);

e 8 : J T SMRA @ UR =4g; b ST
=2028KJR JMRT &I WRANGH  TIAM
(Fe)=56, 81 OMd 2 f& ®R& ffedss (Fe,0,) #
2 A SMART AT 2x56 =112 T IARRT STl 8 |
B9 O § b 9 ARRA & 4 UM S © dl b
HET = 29.28 kJ, SHAfY 919 AR & 112 UTH ST

™A T S :29.28><112

qh ST BT ST & )

=-819.8k] (—frg

118. (c) H"+OH™ — H,0, AH e = 13.7 keal
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—

=

119.

120.

121.

122.
123.

124.

125.

126.

127.

128.

129.

130.

131.

132.

133.
134.

135.

==

(b)

(@)
(@)

(a)
(d)

(b)

(b)
(b)

(d)

(d)

(b)

(d)

(b)

(d)
(a)

(a)

450 SHRTIST qel SHHRAR—

_3.77x56

FeS &1 AH /| = =100.5

WW:%:WU

AH =AH e + AH it

= —50.6 =AH ¢, +(=55.9)

AH e = +5.3kJ /mol

Uqel 3 (HNO,) iR Udel &R (LiOH)
AH = AE + AnRT ATAE = AH — AnRT

S AE=473 —%x0.002 x298 =7.3-0.298 =7 kcal

39 U9 <89 ¥ e atell SEm

_ 781.0x39
8

CcHy = =390.5 kcal mol !

(i) + (i) =; Na+lC|2 — NaCl, AH =-196 kcal
2

C+0, > CO,y, AH? =-393.5kJ mol ' ()

AH? =-110.5kJ mol ™ ... (i)

C +%O2 — CO(g),

H, +%o2 — H,0,, AH{ =-241.8kJmol ' __(iii)

(i) + (iii) — (i) g1
COz(g) +Hyg — CO(g) + HZO(g), AH = +41.2

AH, R +ve & I 8 e e @1 Fw
BT |
URMIS Ted BT 3R Feh ¥ CS, §aT B, sufer’

AH , CS, & YA« B SV ¢ |

AH =18500 = AE + AnRT
T 18500 = AE +(—1)x 2 x 298 =19096 cal

0.399T9 YaTef & T84 # b HSAT

3250 x0.39
8

CoHe = =16.25kJ.

(i) - (i) &RT - m%oz 5 CO: AH =-229 2.

Uqd 3 (HCI) 3R ¥9dt &R (NaOH ) WefRid axd &
AH . oarer = =573 kJ

(i) - (i) & gRT aifsd aRUTH ST PR Fhd © |

1
CO(g +50 (©)°

1 1
2(9)—>CO An=1—1+52—5

AH = AE + AnRT

AH =283 3L, 8314
2 1000

x 290 = -284.5kJ

H, +%02 — H,0 AH =-188 kJ/mole

H, +0, » H,0,; AH =-286 kJ/mole
2 x (i) U (i) g7

136.

138.

139.

140.

141.

142.
143.
144,

146.

147.

148.

(@)

(c)

(d)

(b)

(€)

(d)

(©

(d)

(b)
(c)

2H, +0, - 2H,0; AH = -376 kd/mole
2H, +20, - 2H,0, AH =-572kJ/mole
(iii)) - (iv) gRT

2H,0, -»2H,0+0, AH =+196 kJ
C,H, @& fo’l AH =-341.1Kcal

DT DA :%:—11.37kcal/g

C,H, @& foll AH ==-310.0kcal
ST e :—3;2.0
3d: C,H, U® IR S84 B |
UM Sl & faged & fory Savdd ST =142.5kJ
8 W & H,0=2+16=18

3Ty 18UM Wil &1 faafed &1 & fou smaws

:%xmz.s — 285 KJ

=-11.92,

Sl

T ST B a9 Bl T, aId SHH bl AT
Bt | =-285 kJ

A 6C02(g) +3H,0

An:6+3—1—1—5:+l
2 2

15
CsHeg) +70 ©

2 x (i) + (ii) — (iii) gRT

AT B AH = 20.0 keal

T 3 AR GAS SR B ISRINBROT BT ST
13.7kcalmol ' & ®H B 2|

AE =0 asb1g UhH B forw

22.0x 2 = 44 kcal

0.3 ¥t OH~ HNO, @ 0.3 et BT ST Hd &
I ST = 57.1x0.3 =17.13kJ

Sod HHAH ST drel AifTe HH RN ' 8 F@ife

Tl IIE 3TaReNT IRATAT <l 2 |
amawad CH, - 2915216 ooy
890.3
Co+2Hy o CHyyy (i)

Cs) + Oy = COyqy AH =94 kecal mol ™!

1 _
Ho) +502(g) —H,0,, AH =-68kcalmol "' ...  (iii)
CH, +3/,0, - CO, +2H,0
AH = -213 kcal mol ™' .. (iv)
. (i) I B B R (i) + 2 x (iii) — (iv) IR &

149. (b) STAY IrfAfHIRN & folv AH = +ve



150.

151.
153.

154.

155.

157.

158.

159.

160.
162.

163.

164.

165.

166.

(b) IB ¥e A R GdA &R B ARG B forg

(d)
(b)

(b)

(b)
(a)

(d)

(€)

(d)
(c)

(c)

(c)
(©)

(b)

JEdT B |

gl &R (KOH) 3R Tde 317 (HC)

39 AT § oo ¥ ) ¥ ord: us Hueny
fafsar & |

C+0, >C0O,, AH=-943

T8 CO, @I Hf |9aT H&T &

C+%O2 — CO, AH =-26.0

X:lY
2

NH,NO; &T R = 80

b ST =1.23 x6.12

- HIeR SERIRAT =1.23 x6.12xC

25°C R X, 9 F, aF & Y 9@ 8 SR o
qEH el W o® SR XeF,, M €
AH() = AH

e M @ ggaR e kA & fou wered
gRac ArEAfd Iffhar ual &l gpid R R T80
Bl |

(ii) = (i), ¥ Cay —> Copee» AH = +1.9

Y9l A d UG &R B SAAMIGRU B SO
~57.32KImol ! & S_TSR BN B |

C+0, - CO, AH =-393.5KJ /mol

+ CO, & 44 JH T H Fch HAT = -393.5kJ

. CO, & 1 UM I H Fh S =—%

. CO, & 352 UM H G HAT

_ 395 350 315k
44

C(':j'qﬂg—c') + 2H2(g) - CH4(g)

et ygrel &1 9P g HeHht I 1 7 g9 H ol

S gRaad BT & SS9 S8 ygrd @ HwWad e
PEd T
o 1 I (443T9) CO, & T H Geh S =393 kJ

0.156 Kg(156g) & &1 # Hb SO
393 x156
44

o T UhH b U AH =1572kJ =-1572.0kJ

Ig Uddl I T U9 &R & SARAHIBRT & foTg T
(13.7Kcal) &1

167.

168.

169.

170.

171.

(d)

(d)

(c)

(b)

(d)

UNIVERSAL
SELF SCORER

H

SERIAPT T SHERAAE 451

C(s)+0,(9) > CO,(9)

AH =-393.5KJmol !
CO(g)+1/20,(g)— CO,(g)
AH =-283 KImol ! ()
e L (i) B (1) H F "eM W

B9 T B

C(s)+0,(9)—> CO(g); AH =-110.5 KImol !

BT AFIRISS & Ub Al g9 & folU FYd T
=-110.5KJmol

1697 37T 1 et HIT & S8 W Geh ST 890 kJ

890 x3.2

. 32U HH BT = =

=178 KJ

C+0, »CO,; AH =q
C+1/20, >CO; AH=-12
CO+1/20, -»CO,; AH=-10
FH. (i) 3R (i) BT Sre W 84 w7 B 2
AH =-12 +(-10)=-22

C+0, »CO,; AH =-490 KJ /mol -
- (I
—(ny

H, +1/20, - H,0; AH; =240 KJ /mol
8C+18H — CyH 4 AH =+160 KJ /mol
(%8 + (I1) x9 + (Ill) ST TR

CgHg +%Oz — 8CO, +9H,0

AH® =-3920 —2160 —160 = 6240 KJ /mol

AH® = 3ffded & 6 Al & o= 6240 x 6
= 37440 KJ /mol =-37.4KJ

2Fe +%o2 — Fe,0,;AH =-193.4kJ

Mg +%o2 — MgO; AH = —140.2kJ
| (i) 7 3 BT M P W
3Mg 4—%02 — 3MgO; AH =-420.6kJ ... (iiii)

RO iR T, (i) | T (if) BT Tem & U 8
REs I

3Mg +%o2 — 3MgO; AH = —420.6kJ

2Fe+%02 —> Fe,04; AH =193 .4kJ
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(=)

172.

(€)

(b)

(@)

(d)
(c)

(c)

(b)

(d)

452 SHRTIST qe SHHRAR™

e W :
3Mg + Fe,0; — 2Fe + 3MgO;AH = —227.2kJ
HCl 3R KOH TFf ydat &

I SHoll
XY ——X g +Yq: AH =+a ki /Alel ... (i)
X,——2X; AH=+akd/ A1 ... (i)
Y,——2Y; AH=+05akl/ A .......... (iif)

% x (i) + % x (iii)- (i), < 8
1
2

AH =£+§+%a—aj kJ / AT

X, +%Y2—>XY ;

2,058 5 h
)

a =800

4 9 H,=29d 1 Aid H, & fou dg ol

=208/2 =104 kcal.

29 @ o9 @ aRETIER |

SECRURE %Hz +%C|2 — HCI
AH =ZB.E.(W)—ZB.E.( @ )

= B.E.(HCl)- B B.E.(H2)+%B.E.(CI2)}

1 1
=-103 - [5(— 104)+ (- 58)}

=-103 = (=52 —29) = -22 kcal

Li T 92 =4 o = 5.4eV

Cl & gelagia aygar =3.61eV

FAN URT @ AH = I.P.— E.A.

=5.4-3.61 =1.80eV =1.80 x1.6 x 10 22kJ
AH =2.86 x10722kJ,

1 Al TaRTST | = 6.02 x 102
AH =2.86x102 x6.02x10% =170 kJ /AT |

?:—mjkamﬁm

%Hz +%CI2 — HCI, AH =-90 KJ

1 1
S AH =—E +—E
5 TH-H T Eeal

10.

o »w N

N

10.
1.
12.

14.
15.

18.
20.
21.
22,

qr - 90 =%><430 +%><240 ~Ena

5 Ep g =425kImol !
(b) CH, —»C+4H, AH =320
Ec_y =90cal
C,H, —2C+6H, AH =360
5360 = E¢ ¢ +6E¢_y
5 Ec_c =360 —320 =40 cal
() H-H+Br-Br—»>2H -Br
433 +192 2% 364
625 728
AT FoIl = b ol
AT b ol =728 —625 =103 kJ

ie, =AH =-103 KJ
qad ol 9 D1 Bl
(d) 9™ R AG =0

(b) T uRadd & foly AG = -ve
(@) STd AG =-ve 9 JIMAfHAT 1 UHfa wd: BRMY |

(a,c,d)STd AH =+ve 3R AS =-ve a9 AMfHAT Raw:

Bl |
(c) Fife rfafshar wad: ? 1
() AG =-ve

a AG =n lIl—2
T RT
1

(a) I W AG=0
(d) | TR AG =0
(a) AG® =-2.303 RT logK
—4.606 =—2.303 x0.002 x 500 log K
logK =2, K =100
(d) w@a: gRad+ AG = -ve WaRid &_d & |
(b) AG=AH —TAS, T =25+273 =298K
=—11.7x10% =298 x(~105)=19590 J = 19.59kJ
(c) I AG =-ve T9 3MAfHaT Wd: B |
(b) (@S)y ¢ >0,(dG)p <0
(b) ®aeT S=d <19 & URIAT BT UEER T |
(d) 2x (i) - (i) — (iii) g1
Hyq +2C) = CoHyq, AG” =209 kJ



23.

24,
25.

26.

27.

28.

(b)

(a)
(d)

(d)

(a)

(d)

(b)

(c)

(d)

(b)

(b)
(d)

(d)

(b)

AG =-2.303 RT logK' , I8l R=2cal, T =300K

K':lOXIS _
3x5

=-2.303 x2x300 x1 = 1381 .8 cal
AG = AH —TAS (frs Hxh ol wfiRom)
AG = AH —TAS

10 ; AG =-2.303 x2x300 xlog,, 10

AG = -382.64 —(—145.6)x 10 x 298
=-339.3KJmol '
AG =AH -TAS ; AG =AE + PAV -TAS
wqq: gafddr @& ford (AG = -ve)
- AG=-ve, AE=+ve
AG = AH —TAS =31400 —1273 x 32
= 31400 — 40736 =-9336 cal
AG = AH —TAS

0 =+430.558 =T x0.066

T 30.5568 — 463K

I (dG); p = 0 fFFE'=' BT A Ig STHAUT b ¢ |

Critical Thinking Questions

FUN P AQGRBHA & HROT b AT & AR Togid
e Sl 2 |

AH =nCp AT

WhH HATI § gy

AG=0; .. AH =0

13.7 keal =57kJ =5.7x10*J

9 U9l IFA 9 UGl 8RBT ISNHIGIT BT & al
SIS ST BT A AT 13.7 keal BRI |

a9 ¥ fRmEe & HRoT |

= AH
9p

W=2.303RTlog%. S e sOH emdd @1 Us
1

1
ST 81 (RS § €T AfRY)

_9Q O . e _gwidQ: —dw =dQ —dE
dW _ dQ —dE
nc, dT G

" nc,dT —nc,dT (¢, —¢,)

- 12 (efoaw Rl o, - )

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

23.

(@)

(@)

(a)
(c)

(c)

(@)

(d)

(b)

(a)

(b)

(c)

UNIVERSAL
SELF SCORER

H

SEHRIAPT J7 SHERET 453

C,H,(@)+H,(9)—> C,H,(9)
Ang=1-2=-1; AH=-0.31KJmol ™

P=1.5atm, AV =-50mL =-0.050L

AH = AE + PAV
—0.31 =AE-0.0076 ; AE =-0.3024 KJ

ThH HHEY 8 3 SHW fhdd & BRI Sd Bl
Y g SR |

T o~ o
Fifd ATgfewdhdr gedl & |

JBIge HF R F gRad= Hemady fAfhar & saforw

ER P ST TBTsC B ST I e g dfeT dwrse
BT EN H IR & T AS FRUMHS BT |

AH 3R AS SFi & wWa: fhaeli & fou +ve & 3R
ST rfAfharel @ foTT AH =+ve B

AG = AH — TAS &a: yafddr & oy sromeas 2 |

JEIis @ AGRSHAT BT B AR g & T TE
ERNINCACARERIPARDC IS

UH g e & forg T, iR T, §AM dM yeRid
P T | 37T AFEl g9 T |

ST arfferarett @& forg

IArel @ TR (Hp) > fhararat @ wedt (Hg)
I T # uRads AH =H, —Hy = g9

A4 5 Il @ W TAe g & g 1um 2
safelt SO,(g) & ST Wrell & W@ 98 7

o

foreast srgaTfa vt a2 |

24l +%o2 > ALO,, AH =—1596 kJ

2Cr +%O2 — Cr,05, AH =-1134 kJ

(i) - (i) g1
2AI+Cr,0; — 2Cr + Al,O;, AH =—462kJ

I DARMIER BT SYANT JAHaT B S & AT H
BT 2 |

C 3R HURHATRI BT Far Rl affed 8ril 8, Sa-
Bl T8 S W 31fde Bl B

o o

T DA BT STANT AE &Y T0HT & Bl 2 |

I
I
<
|
>
“m
\
>
RS
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== 454 e TRl SHRERM

24,
25.
26.

27.

28.

20.

30.

31.

32.

33.

34,

35.

36.
37.

38.

39.
40.

(b)
(b)
(b)

(e)

(d)

(a)

(©
(@)
(©

(d)

(c)

(@)

(b)
(c)

(b)

(c)
(a)

AH it = =57.1kJ =—13 .7 keal
foreT a9 BT JHHT gETEier W AT WA § |

INR BT 919 1K 96 & AU Maegd ¥ B INR
P FHERAT Hed 2 |

qifys @ A A @ e gwr @ it o

I H WA gRac 31T © |

g TAIRR 3R o | &1 I8 S© T Bl

T e 2 RO 29 & w9 eal e )

A "ReR ST Hhol" &1 g W ded 2| 9D

ITAR TS SMWAHAT H @enfa a1 Iafoid o1 &

F[e AT GAM BRI T, 918 98 AMHAT U ug H '

a7 P Ul H|

39 AfAHAT § An=2-4 =-2 T AH = AE
18.94 x 0.632 x 0.998 x 122 _

Q= 1.89 h

AH = E, 311 ifafshar & forg qem —E, ueg ifafesar
P W =19-9=10kJ

Q =18.94 x0.632 x0.998 x 1000

771.1 Kcal

574 +x=-12.13

X =452
SHNAAT Th ShAvg Uhd © OMEH dF su
IR & AT BT AR H W& ©

418 10%ev
1.602

g ol BT HA: Cl, > Br, > F, > 1.

lcal=4.18] =4.18 x10"erg =

9 Ud O @ U IIRWY Bl g% H gaell Sl &
I oIl UgtH Bl © | YBIge Yo RN 3URwBY &
T B FHAT FT 8 C a0y = Cpareey

(i) Cerer) + Oa(g) = COxgyAH = —94 .5kcal

(ii) C(m) + 0,5, = CO,pAH = -94.0k cal
AH e = —94.5 —(=94.0)

=-0.5k cal

e Y B SHoll X BT Bl & IR Al ¥, X
SgreT YR BT 2 |

AH 3R Ap THT & 99T B |
= B U AG® =0

41.

42.

43.

44,

45.
46.
47.

48.

49.

50.

51.

52.

(b)

(a)

(a)

(a)

(b)

(d)

(d)

(b)

(@)

(b)

T ReRiep arg & 9y gedl § 3k AH W) gedr g
I I8 —ve BT © |

querfeld @1 e d19 980 $H © adife g A
Hewdrel e © 3R HH T a9 arell 2 |

C—H s & 8 il y kcal mol ' & |

H
|
N=N+3H-H —> 2N-H
945 +3 x 436 |
— Y H
e ot \2x(3x391)=2346

Scafld et

FHol I SHoll = 2346 — 2253 = 93 kJ
JIfq AH=-93 kJ.

I E=+ve © A1 T ffhar w@d: B8R |
aft FH A8 E |

CH, = CH ) + Hyg, = H;C ~CHy

414 x4 =1656 414 x 6 = 2484

615 x1 =615 347 x1 = 347

435 x1 =435 2831
2706

AH =2706 —2831 =-125kJ

s9%T 31f © fF HCl & Tl ¥ S9 1 UM (9 a4
# SR 8l 81 Sifd = 22.060 k cal

T, () + FHL (i) BT 2 W T ThY IMATAD GROMH
ST PR Fhd B |

U9 3 3R Ued &R & U SARIMaRT & oy

H ST 57.32KJ /mol BT 2 |

H,S0, & #reit ) wer = 2230 _ 142
1000

KOH @ e &) wieer = —.
1000

x50 =5%x1072

AN =57.32x1072 =0.5732 KJ =573 .2 5[ |

Ted Ifhwr & fU AH  FRUTHe BT B
AN=(16 +18)—(25 +2)=+7 SWfT AS +ve T
FfAfhaT @ ® o AG RS B |

AG = AH —TAS ,T =27 +273 =300 K
AG = (~285.8)—(300)(=0.163) = —236.9 kJ mol ~*

Assertion & Reason

YR 3R HRUT & AR A G R & e
AG=0, AS=0, AH=0

T 98 2 5 9% # B R I oAl & Fifh 9%
TAN Y W & JafRT el 2 |



10.

11.

12.
14.

15.

16.

(b)

(c)

(@)

(b)

(b)

(a)

(b)

(a)

(a)

(d)
(e)

(€)

(@)

% P QUL ST A PH BRIl © dIfb S AT
B IERAT H RIS Holl Wl < 8 3R ITDI T HAH
Bl ST & | 31 I SR | TUSidl gedl & | SHdh!
PRI I DI AP UGN SR BFT AT Al © lfehd
BRI JFhTd Bl G ARAT &1 DRl |

T aeel 9 @1 Al & fIeg wwany TR I

BT 2 Hifh TR FHATIR © | Afh BRT & AFAR
T AT I @ VR GRT ERT AT A YA & |
IqT AT B |

Jg T © & (HA yared @1 ofdRe Holisll bl WA
A ST e far 51 wehdr | gafey 98 A w9 € fb
ucref @ Ted SHofiall B URA A DI FIA BAT [T
gl

S@HE 3R e fORga U1 € SR g / amaa
f v foxga o1 21 I ugeee iR SRV S A9
g1

Sl B ar9q P HeR YU w9 e e @

IE TIESIOE d9 @ PHRU BT ¥ VSEPR Rigld @

FIAR ST & Y S U QI UPpTdl geidei g Bl
2 99 S9@T ATBR SO B ST 8 3R I8 9
Wﬂ?ﬂﬁw%‘ﬁﬁ@wﬁa@zﬁ%ﬁ%
Al Uahed R BRUT T W8l & olfbd BRI

UFHA DI AT T8l BT |

TFHOT B AR 1 atm 3R 373 KR 5 & 1 Al
$ I & forg faRe il # gfg = &, I8 98 &
yg gafey ® wife W SEad usmAE & forw
ATaRE Soll T Bl 7|

N,(9)+0,(9) = 2NO(g)

1 Od € f& AH = AE + AnRT

AN=2-2=0 3@ ANRT =0

AT AH = AE

gl Al SR Uad RI & SSRIMIGROT Bl Teored)
TEE B B IR A § 13.7 Keal | ROT € 5 a8 H*

AR OH™ IRHEl ¥ I & 99 B F9aq ST 2 |
H*+0OH — H,0,AH =13.7Kcal <3Id: Ud®med 3iR
PR AT AR R |

SIRI (A &1 ) & deg § wg dad 6 afe
<1 o= Al aretl &1 avgell @1 I S dus fHAr
SR A1 919 &1 YaE 39 UBR BN f& Ml &1 A
E B O |

BTN NTATIh SIAfhAT BT AG &HTHS BT & |
Rer @™ &R Rer g w® Us afafhar grr
T HHAT (Qv)=E B |

SR BolAl ® AM dF @) e W) AR wvd § |
% 39 W & I8 /R W Y ugHT|

et & d T S 97 § IuRYA ugrd @ AR W
ik @va & faga Jor wged 2|

17.

18.

20.

21.

22,

(c)

(b)

(e)

(©

(©)

[
UNIVERSAL
SELF SCORER

=y

e AMAfHATY FQd SO IS B A1 goT B &
SAfIU 5 AH T 919 g R UcHD Biel 2 |

Uh HHAUT WA H IMdR® Soll (AE) H uRad
I B (RS T8 Th 19 BT AT 8) HENTIID]
@ Yo W & SraR

q+w=AE , 31 Q=-W (IT AE=0)

afe e o7 # uRadw gar & Rrd 93 @ enaRe
Foll ReR e § (@12, AE=0), T -W =Q

% SRER BT B

e AMBoRER BT XA Gell I@T ST Al AT T
B ST § ifd I8 aIaraRvl & S SHoll Scarord
BT |

Tl T ©, offd QUEIY I el B | WA P W
HUA T Ao & 2|

Y TF B A B ghg I A H Ao © 9F 9
39 UHH ¥ BIAT & I IE ARV ¥ ST wU A
AT B 2|

SEHRIAPT JAT SHHRE™T 455
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FEmTdet qur FeareT T el Evaluation Test 10

g U o Al AW BH Il & ol S 3dRe Holi 6. AARS ol fhan Aftaferd &l el @

# uRade 40 kJ/mole BT & | Ife TF [T AW BH Th [AIMS 1999; CPMT 2000]
Ipafi g gRT ST ® SR g oraven A ¥ SrjonAviiy (a) MA@ SHot #
U ERT AT 8, o 3MAR® ol § yRomd uRadsr @ .
&I [CBSE PMT 2003] (®)
(c) H I~ ol H
(a) 40 kJ (b) >0 kJ
©) <40 K/ ) T (d) TEaTEYY & Reama ¥ Icad Hort H§
f v 2 oPvTo0e 7o T 9T N B 29 P # v weRe & o & @
(@) AH +PAV = AV (b) AH — ANRT = AE fepart ram @ g [AMU 2000]
(C) AE+ANRT = AP (d) =T ¥ P TE (@ 25 (b) 4
JAfAfHAT CaCO4(s) = CaO(s)+CO,(g) & folw 977°C W () T (d) or <
AH =176 £/ mol® T AE & [BVP2003] g Rer g9 o A W RIS R § S @ A
(a) 180 kJ (b) 186.4 kJ FEATT & [BHU 1998; Pb. PET 2000; MP PET 2002]
(c) 165.6 kJ (d) 160 kJ (8) aRe ot (b) T
W o SRS & R AH SR AS B A 9 R )
e g (c) Twrd (d) Hh Sl
SRES AH (kI mol ™) | AS(IK™ mol ™) 9. 4= & & B boF 94 © [KCET 2002]
! +98.0 +14.8 (@) AE B9 AH ¥ &€ el &
[ -555 -84.6
(b) AE BHIT AH ¥ BT B &
1l +28.3 -17.0
() AE, AH ¥ BICI, 98I AT &R B Al &
\Y -405 +24.6
Vv +347 00 (d) AE BHT AH & AU Bl ©

ST AFl P SR W gArsd d g A Bl ARy 10. T 3R Soll &l WReToT fhaa g7 welfd g @
) aral W) wd: gl

[Kerala PMT 2004; KCET 1988,90] [MH CET 2002]
(a) fafdmaT | (b) T 1l (a) SEATTRIGT &7 9oH aH
(c) arfafsar i (d) affpar Iv (b) it e 37 PR
© Y (c) &AM RETT BT
ReR T@ W I BT 9% & AT AFIERAT R AleR &S .
enRer & [T JEE 1997] (d) SHFTAS! & woF R 1 Ffd wg
(@) I (b) 3= (o0) 11, st

(c) 40.45kJ K™*mol ™ (d) 75.48JK™



12.

13.

14.

15.

H2(©)+50,(0) > H,0(0) & R Tt am, ol

H2(@)+0,(6) > H,00) & e el aH, &1

[KCET 2004]
(a) AH,; <AH, (b) AH,+AH, =0
(6) AH; >AH,
Affrar & W B @ fog = § | a9« 99 98 '

[MP PET 2002; CBSE PMT 2005]

(d) AH, =AH,

(@) TAS <AH TT AH 3R AS THI+ve &
(b) TAS > AH TG AH 3R AS i +ve &
(c) TAS =AH Td AH 3R AS i +ve &
(d) TAS >AH Td AH +ve ® 3R AS -ve ®

TP IS T & DG SShAvY YR ¥ o & ford
P THIBROT T BT [AMU 2002]

(@) W =nRT Inv—2
\Y/

T
b) W=n, In-%
) (b) e In<

1

(©) W = PAV d) W =—ﬁ3dv
1

e e Fo sfufhar S & f3Ale W W@ g der
TP FIAFIG W ¥ 3R FIH B WA B, 9

[AIEEE 2002]
(@) AH FUTHSD B, AS EFTHD &

(b) AH 3R AS TFI &FTHAS &

() AH 3R AS QNI FUMTHG &

(d) AH &FTH® 3R AS FHUTHASD B

S/ 1 8l % B 0°C R Ol ¥ ol odr g ol I9d
el gRads (JK *mol ™ #) @1 BF? (% BT o H
gRafdd &1 & fov 0°C w® Tl uRada 6.0 4/

mol * ®) [CBSE PMT 2003]

(a) 21.98 (b) 20.13

(c) 2.013 (d) 2.198

16.

17.

18.

19.

20.

(S
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U% Al NaCl (s) e w 30.5k) AT Ir@enfyd
FRAT & 3R gHS vugiq)  28.8 K d¢ T &1 NaCl

BT Tl & [DPMT 2004]
(@) 1059 K (b) 30.5 K
(c) 28.8 K (d) 28800 A

AIMAfBAT N, H,(g) > 2N(g) +4H(g) & forw v=red aRad=
(AH)) 1724 KImol * 2| afg aMifar § N-H &1 dy
Sl 391 KImol ™ & @l N,H, ¥ N-N ddgi &1 99 FHoll

TR [MP PMT 2004]

(a) 160 KJmol (b) 391 KJ mol*
(c) 1173 KImol ! (d) 320 KJmol !

=g AT B yid § SuART fhar Sidar & e

[DCE 2003]
(a) TP o fyd amet

(b) D! AP arm= ST

(c) SH@ f¥FH eI

(d) @

A9 f5 ARA Ugiferad g1 9wg Ry T Ryevsk #
l4kg A 2| I TP AT URAR BT Ao GBI B

faw 20,000k) ot wfdfed =mfey @ Ricver &1 e

RISt | B B I I [Kerala PMT 2004]
(C4Hyo BT AH, =-2658 KJ HfcHTet)

(a) 15 fe=t & (b) 20 fe=T &

(c) 50 fe=it # (d) 40 fe=t #

(e) 32feAr %

o fiRme uRRef@l # HCI & NaOH &RT
IERIFIART Bl FHT — 55.9 /8 3R ST dRE HCN &I
NaOH ERT STRIFIGRUT & & —12.1 kJ 2| T HCN

B AT B ST B0 [MP PET 2001]

(a) —68.0kImol ! (b) —43.8kImol *

(c) 68.0kIJmol * (d) 43.8kJmol*



UNIVERSAL
SELF SCORER

=== 456 HEFRA TAT FTHREET

21.

22,

23.

T AT BT ArRITaRe ReRrie wrfid &

[AIIMS 1991]
(@) W9d Heb Holl gRacH, AG®

(b) T Suil aRacH, AG

(c) amuHM, T

(d) 37 & DI TE

AMG R ¥ e gad ol uRadd, AG® & 91
ReRiep, K, I T & [MP PET/PMT 1998]

e AG°
® % (g)

AG°

(d) K,=e R

(@) K, =-RTInAG®

AG°
RT

() K,=-

N,O; & NO, # faued & forw #® I 58.04 ki &
3R gt sifdfpar & forw a9 Ui 176.7J/K 21 39
Ffafhar & forg 25°C WR w96 Geb Holl uRadd 8

[DCE 2004]

S Answers and Solutions

40

AH =40 -40 =0
(b) AH = AE + ANRT

(c) Aan=1-0=1

AE = AH + AnRT

8.314

AE =+176 —1x x1240 =165.6kJ.
1000

TP Wd: WA, Tl § HHT B AR qof Togidy #
gfg @ WY BT § AT AH FOTHS AT AS
YIS BT 2 |

(d)

24.

25.

10.

(a) -5.38 kJ (b) 5.38 kJ

(c) 5.38 kJ (d) -538 &/
1 atm iR 298 AW IR H,0(l) = H,0(g) & forw
[AIIMS 2004]
(a) AH T Sl URadT LI & a_IaR & (GA® = 0)
(b) FH Suit IR YT F BH © (AG < 0)
(c) WM& b Holl gRac I A FH 2 (AG° <0)
(d) AM® geb FHoll uRady Y I H & (AG° >0)

arfrferar @ fo
AH = 30.56 kJ mol ™ 3R AS =0.066 kJK 1mol 1%,
a1 afifpar & forg a8 a9 o9 R g7 ol aRads

Ag,0(s) - 2Ag(s) +(L/2)0,(9)

g [MH CET 1999]
(@) 373 K (b) 413 K
(c) 463 K (d) 493 K

(SET-10)

or
%:Cp = o0

(b) sz(ﬁj , AR W7 ReR € @i 5T =0,
P

(d) E=Egp=+Eqpe + Ecempre + Eroriw
+Ens(Ei +E, +E;).

(c) U® arest A ot fyafd # y=rRd &l 8, welRfa oxat
g AE=0W=03Rq=0

(b) AH=q,.
(c) AE, AH < fdrd a1 HH a7 ISR B AhT 2 |

** AH = AE + PAV = AE + AnRT.

Ig SENTOH & v 99 &1 g vu 81 I8
T R Holl P GRETT &1 =99 2 |

(d)



1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

(a)

(b)

(b)
(b)

(a)

(a)

(a)

(b)

(e)

(d)

fafsar (i) & forg An, = 0.5
rfaferan (i) & forg An, =1.5
Ay AH, < AH,

. AfAfpael © fou AG &1 #19 FUmcHd BT
AIMRY  AG = AH — TAS = (+ve) — T(+ve)

gfe TAS > AH B dd AG FOTHS BN 3R Sfdfshar
Taer: g |

W = PAV
AH 3R AS SFT & +ve sl o siifhar @a: 2 |

A = drev _ 6000 _ ) o9 3k -1mol
T 273

21.

22,

23.

24.

25.

k%%

NaCl(s) = NaCl(l)
fear 7 80 AH =30.5KJImol ¢

AS =28.8JK 1 =288x10"°KIK™?

AS :% BT SYINT PRbB

305

28.8x107°

H H
I .

H-N-N-H (3@ 4N-H d IuReq )

AT IF@T Holl = 391 x4 = 1564

@ N,H, # N—N & d o

=1059 K

=1724 -1564 =160 KJ /mol

T B I ST AR B STy SHDT SUAN
el & fopar <rar 21

S BT AR = A _ 2698 _ 45 8Ky /o
v YR 58

fetvey # 14 Kg &9¢ 3rafq 14000 919 &2 B |

19U qT ' 45.8KJ

- 14000 U9 <aT B 14000 x 45.8
= 641200 KJ

gRaR &I 20,000 KJ / o amaegsar &

641200 _ 32.06 faT & =@eiifl|
20,000

[
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SHAIfAST q2 SERaas 437 -

=y
(a) AG° =-2.303 log k.
(d) Kp _ e—AGDIRT

(d)
(b) @fdfdar H,0() = H,0(g) & forg

An =1 3Jfq gFTHS 3T ST An &FTHS d9 AG <0
(€) AG =AH —TAS

qH IR AG=0

S AH =TAS a1 30.56 =T x0.066

T =463 K



