Foundation Builder (Objective)

5 _1d{so} _14{s0} ; d{50,} 100 64kg / min
2 dt 2 dt dt 80
2 N43H, - onm, - LU VANEY o dlE) 3
3 dt 2 dt dt 2
3 rate:——d A} :—l—d B}
dt 2 dt
4 relative strength || rate constant
5 For xA+ yB - zC -l—d A}:-ld{B}:ld{C}
x dt y dt 2 dt
v R v RT di vidih RTOdih
o _ld{nm} d{n} _1d{H)} 0 Kk =k,=K,0 15K :=3K,:K,
2 dt dt 3 dt 2 3

8.  rate= k{ A4} = 60x107*x 0.01M sec'

1 1
9. conc. |l ; so rate |l ?
10. rate = k{ NZOS}
4ol 1d{nNo)  d{o)
dt 2 dt dt
12. rate = l{ A}’_ { A}O - 1035-04, 0.005mmin”'
2 t 2

13. tl/zu%ﬂ n-1=20 n=3
a

14. as per theory

15. rate = k{ A} { B} ierate|l n, ng

16. rate constant is independent of number of moles
17. rate is independent of concentration of reactants
1di4 diB
18. as - —ﬁ S Q = rate,soorder writ Ais 2
2 dt dt
_ rate 102 . 5 3
19. K= 7= — > rate=107x(0.5)(0.5)" = 1.25x 107 Ms
{4{8" 1



20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

rate |l {A}Z{B}3

Concentration [A] effectively unchanged so rate || [B]

Pseudo-unimolecular

_ rate

g’

= lit*mol > min~

1

as question number 22

K

2303

lo

1
<+

{ A

ey 14l=

{4}

(1,,,), = 27.3min

L, will be 4 hrs

So it will take 4 hrs to become from 0.6 to 0.3 M

(ajuv. {afuv. -7,

dx
dt

k = rate = conc. time~

1

— =kl x=kt & x=kt &1t,,|l

ba

{4}

As reaction is zeroth order, rate = constant

rate = -

18- 20

As per theory

K

2.303
S lo

0 10 O

90

=t
#H10-0f fn2

= 0.4mol /min



34.

35.

36.

37.

38.

39.

40.

41

As kt = 2.303logﬁ

Kt = 2.303(10ga- log(a- x))

a []

a-xﬁ

2

0.693

&1, = T = constant

= — (2)

{AO} after 2 half life = 12—(2): 2.5
0.693
o =2t [1:),.
{4} _ 0693
2%k, Kk
(rae)y, _ k{4] _ ), 0603
(rate)o,,, k,
%: KA = k(a- )
xdx p
= [ kdt
IO (a- x)3 L
S I
12(a-x)" 24
at =1t
0 x= d
2
3
soT), = ﬁ
rate= - ld{ NO} = k{ NO}Z[OZI 0 - d{NO}
2 di di
ares - NG d{0)] _d[NO)
2dt di 2dt



42.

43,

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

log Ts is independent on log a hence 1* order reaction.

(2303 0 a0 (2.303x log8) _ 2.303x 3log2

t Ha- =4 10 10

Unit of rate constant for 1% order is sec™"

x= kt
0 a-x= 050 a-2x25%x1072= 0.5

100% 0 02" 1L 50% 0 P21 25%

(4}
2

A- BO {4={B)=

’t: t1/2

00.690

Tso is independent of conc. for 1% order kinetic, log T, = log HTB = constant = parallel to x-axis

x = kt for straight line & positive slope hence zeroth order reaction

As f,,, is constant
020 #0. 0.10 "0~ 0.05
As per theory

for rate|l { B}

so rate || { A} ’

(as A- 2A&B - 2Brate- S8times)

As per derivation

0
As 1), is independent on sugar concentration & 7, |i {H+] S0, = k{ Sugar} 1[ H+}

rate |l {A}{B}O{C}Z,om’er: 2+1
kt = 2.303(log PJSZOS - log A, Nzos)

rate is independent on conc.

_ 0.069- 0.052
17-0

k = rate = 0.001 M min™'



59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

rate Il {A} , rate|l {B} * rate = k{ A}

k
log{ AO} o log{ A}t = ml

4- 2B+ C
t=0 p, 0 0
t=10 p,-x 2x x
t=w 0 2py  Po

at 3F=2700 F=90mmof Hg t=10 F+2x=1760 x= 43

So p,-x= 90-43 = 47mm
As per theory
As per theory

r, -1

0 - a—
> =r - asE—a-x

As per theory

Ay~ Byt Gy
(=0 P 0 0

t=0min p,-x x x

potx =120 x= 20mm

0 0
. 2.303logD P, -
10 0%~ X[

4y * 2B, 0 qy

t=0 0.6 0.8 0
att  0.6-0.2 0.8-04, 0.2,

2

(rate)t _(0.4)(0.4)" 64 _
(mte) t (0.6)(0.8)2 T 6x 64

+ D,
(g

0
0.2

1
6

)



69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

83.

A - B + C
t=0 100 0 0
t=10100- x x X

100+ x=120 x=20

_ 2303, 0 100 0

= 229 L
10 CBH100- 20%

As per theory

d{ B] : , ,
7 = k{ A} rateof formation - kz{ B} rateof disappear into C

By diffraction M: k](a- x) kz(a- x)

dt
%: ’;—l 0330 {B}+{C} =133{q {B}{f}{C} = ?;g 24.8%
k

L =2x10°C*mol™?
k

2
As per theory

1% reaction is slow i.er. d.s

As —=0
dt

X is intermediate complex

k= Ae PR atT o o k= A

Ea/Rt
2.303

logk = log”-

K:Ae-Ea/RT k“ e-EaIJ

eEa

1

ku —
as “eEa

As per theory



Ea _ 2000

84. =
2.303RT T

0 E,=9.16kcal

85. For exothermic ¥X n

Ea - Ea =-200kJ Ea, =280kl

-20kJ

86. Ea,- Ea,
87.  Ea,- Ea,=-30
88. Ea,- Ea, = -10

89. x-Eay=y U Ea,=x-y

0 0
%.  2303log(k,/k)= 2L Ls
kol 1o
Ea
91. logk=logd- ————
T S 303RT
Slope= _ Ea _ 1 (] Ea=R
2303R 2.303

92. as in (ii) order w.r.t H, & ICl both are 1 in slow step
93. as rate | { A} { B} so A+ B0 AB willber.d.s

95. As Il & IV are having high P.E. so highly unstable &they represent transition state

96. As, A & BC are reactants & AC is intermediate

k _(Eal-Eaz) 1000
97. Lz R zZ300 228
k2
98. rate is given by slow step
10} (o)
) 0,010t =k {0t 0 {0 =k 3
99 {o}{d =k, {0} 0 {0 “[0),) rate b {O}{ O} i (0]

100. A~ B asKjissmall

101. rate= k{ xz} (as its slow step ) order=1

Foundation Builder (Subjective)



(a) N} 10*molI''S™  (b) QLAN 3x107* Ms”™
At At

Rate = - d{N,0) = ld{NOz} = 2d{02} = k{ N0}
dt 2 dt dt
1 -7 -
0 k{N,0,) = EKZ{ N,0} = 2K,{ N,O)} 0 2k = k, = 4k,
-2

(i) rate = 1 A NO) L, L0810 | 9x10™* mol lit " sec™

4 At 4
(ii) rate = l{ANH3} =9x 107" - A { NHZ} = 36x 10 mol lit"'s™"

4 At At

A { 1,0}

(i) ——2=" = 54x 10" * mol lit 's”!
At

_d{H,0} _d{H,00 _d{0)}

= 2 = 2x 3.6 M min”’
dt dt dt
4 -
rate = - l { } = 10'4 0.5 = 0.005M min™’
t 2 10
rate= k{ A} ?
1
A- —A
(a) 3

rate || {A} * rate - étimes

(b) 4 - zA rate - itirnes
3 9

]

rate|l {NO}z{Oz}p ﬁ%i ﬁ%iu % rate - (4)317‘\/4 2 0 64 times

dC k
if kC >> 1 —=—+ =
(a) if K i K order =0



10.

11.

12.

13.

14.

15.

16.

17.

18.

(i) 4- 24 & B~ 2B rate ] 8times

K 4B
rate = | ! total =2+1=3
2 1
@:kﬂ Ax=FkD0t
dt

(a) after 10 mini.e 600 sec Ax= kx 600= 7.2M

(b) after 20 mini.e 1200 sec Ax= kx120=15M (which is not possible because all reactant have finished

when Ax; 10M
Ax=Fkht=x=2x107°x25=0.5
a-x=025M U a=0.75M
1hour U 75%

for 90%10 %X 1 hour=1.2hr

1t order 75% - 72min 50% - 36min
(i) 36 min

A A A

(ll) Al tﬂza ED tﬂz—» ZD fﬂz_‘ g 3t1/2 - fOr 87.5 108 min

2303, {4)

“[4)

(a) k = 2'3010gD 100 9: 2.23x10° min™'
10 °F100- 207

1% order k =

23031008 190 0. 617 min

= . 0
2.23x 102 gHloo- 750

(b) t

. i 0
= 2308 10p 0100 069, 069 4o
' K 0100-99¢0 &k k

1*order 0 ¢,,, =constant

0.693

= —22 =462
Y2 15%x107° See

5¢0 1. 2.5¢0 "5 1.25¢

t=2t,,= 924sec



19.

20.

21.

22.

23.

24.

25.

AN L 100= 2%
Ndi

d—N = 0.02/min

Ndt

k= 2303 1ogﬁ103)0090%

0'6093 x t=2.303logl0

t=166.16 min

kt = 2.303log{Ai}

{4)

{4)
4]

" 0693 _ 9.62x 10° sec
k

= 0.0526

——

2303. {4 1 06930
(i) = —log{—"}: 13.96 hr o 0693

k {4} Ly ﬁ

(i) 7y 0 5 %= 0.1mol ; 2.2176lit

AD@W+§DFW+§DWW»§=Hmm

ie4Bl L 2B0 L BO [ g

B0 ™AL == 15min

N | oy

(1) Initial rate = 1x 1x 10> Ms!
(i) {4, = {4} e =0548M
rate =k{ 4} = 5.49x 107 Ms”!

. . 2.303
ty, = 69.3min, k= 0693 102 mint ¢+ -
69.3 10

log D@? = 160.9min
120 %

log(100/1) _

t99% -

tyw, log(100/10)




26. {4} ={4}e" =07633M
rate = k{ A} = 3.43x107 Ms™'
27.  rate= k| NO}*{ ClL)

2.303 01000 ,
28. t= — log : 5 26min
3.3x10 H 60 [

29.  (A) ratey { NO}’ ( from|ii) &/ i)
ratep { H.} ( from(i) &(ii))
rate= k{ NO}*{ H,} order =3
(B) rate = k{ NO} *{ H.}
(C) k= 4.88x 10°, rate= 1.21x 107> Ms™"
30. (A ratep {CL} { from(i) &/ii))
b {NO}’(From(i) &iii))
order =1+2=3

1x107° -
o) rae = KN {CH) ()2 [ =8 Eml

(D) rate= 8x 0.2x (0.4)" = 0.256 Ms™*

31. It is zero order

as A_p = const.
A

t

pobp (4-3.5)x10°

= als
Y, 100 7
1-n . a 1
32. t1/2u a if a - E, t1/2 - E tl/2

1-n=1, n=0

33, 0120 [0 . 0.060 17 - 0.03

hou

t,, = constant 0 1" order



34.

35.

36.

37.

38.

_ 0.12-0.06

k = 0.0693m™!
10
Reaction 1
t,, = const. 1" order
Reaction 2
1
Lol —, n=2
a
Reaction 3
LW a, n=0
rate |l {A}
rate = { A}
k= —0'03 = 035"
0.1
A+ 2B -
att=0 0.6 0.8

at t=t 06-0.2 08-04

Rate = k{ A}{B}2

~
1

(20 p, 0 0
t= Py~ P P P
atw 0 P Do

C+ D
0 O
0.2

p=p P-72pl Py D= Py

p, = ptpll 2p

2 2

. [ 0 2. I [ ([ 0
k= wlogu Dy == 2303]0gD D o= llnDL_
t 0Py~ P 0 t 0P. ~P,0 ¢ 0P~ P20



A- 2B + 3C

t=0C, 0 0

t=t Cy-x 2x 3x

t=o 0 2C, 3C,
V-G

Attimet V,= Cjt4x x= ato V= 5C,

02303, 0 ¢ 0 2303 0 /5 O

logp

K : g 0
0C,-x] ¢ IUARANES

S- G+F Glrn, Cur, -,

A- 2B+ C
t=0 p, 0 0
t=t p,-x 2x x
t=o 0 2p, P,

At10min 176= p,+ 2x 270= 3p,0 p,=90 x=43

(a) 90 mm of Hg (b) p, - x=47
2303, {4) 0.693
k= log T— d) —=
(c) {At} (d) A
3
As Hy - Ayt EHZ(g)
t=0 D 0
_ 3 _ x
1=1 Po~ X Ex Protar = p0+§
att=5 7.5 10
x=138 196 248
I I
p - 2303 log{AO} (2303 0 !

t {4} ¢ 0P~ X[]
if will be same for all value of x

As above

24 - 4B + C
t=0 O.latm O 0
t=t 0.1-2¢t 4x «x



44,

46.

47.

48.

49.

50.

Ptotal

t

P -

t

max

:2.3031 0 0.1 O

=0.1 +3x=0.145 x=0.015

(0] L= 4768S
o CBHo1- oxi

pe"=0.1-2x P, 0.1+ 3x = 0.179atm

total ~

k _1.26x10°
k,  3.6x107

B
—}C: 0.7778 0 77.78%

+{
Ok O
= ! ln|]£+:4min
K -k, 0k

(a) rate = (k1+ kyt k... ){A}t

(b) yes,

A9 4

As per theory

A1

a-x

j‘l'?\ B
k2 X



51.

52.

53.

54,

55.

56.

0 0
—kl(a x)-kzx kID(a-x)-ExD
ko0
B a2 [T Mkt
a 10 as D s b
Ha‘*X+
i
0 0
4ni—2 103 a3
5005 LT D A= 0687
0 470 ¢

E, =104.5kJ / mol

A=

5x10% 57!

0.693

t,,=lmin 0 k= ——==0.01155sec”’
60

0 717,
1.L- 1,

_’ﬂ

T,

1

D D D
k, = =5532kJ /mol

0 Dk1D

0 Ok, O

+l og,]—=+ = 10.22 kcal / mol

0 0k

212

log,, k= 5.44- ==+ 217 log,, T

Vont haff equation

d|

Ink)  Ea

dt RT?,

comparing it with above

E, = 212x2303R+ 2.17RT

A+ B C+ D

E,-E,=MH E,=85-20= 65k//mol

0.693 _
10x 60

- Ea/RT

0 x=25x107°



57. as per theory

exothermic

g MH=E, -E, =32-58<0

5. (ALMH=E, -E >0 endo
(B) AH ; 20k] /mol (c) E,, = 60kJ /mol | E, = 40kJ / mol

(d) as E, - decreas k - increase

60. E, = Rp———:Ing—=*:

61. —

62. k - Ae—Ea/RT’ e-Ea/RT - 10-6%: 10-8

. 0.693

A 0 x 10% = 6.93%x10° sec™

= maximum valueof kartl «

6. K- {{N];}O%i} rate = k| NO} ( NOBr) = kk_{NO|*{Br]

Rate = kl{ NO} 2{ Brz}

64. rate = kz{ NzOS} { Hz} (by rdsie Slowstep)

65. —=
rate = kz{ A} { C}

0 k Dl/z 1/2

= ——- {4

66. (A) step 2 as it is slower one
(8) (rate), = k{ O} {0}

(C) stepl - 1,step =2

Get equipped for IIT-JEE



orderw.r.t Ais1 [from (i) & (ii)]

wrtB is O
rate = k{ A}
_0.005 £, = 2993 386 min
0.01 k
Asitis 1" order X n
A
. 2303 log{ o) , (4)=05m{4)=005m
koo {4)
C,H,O -~ CH, + CO
t=0 80 0 0
att=20 80- x X X

80+ x=120 0 x=40min  Sof, = 20min

- 1 5 Dt " 1 0
— so n= as —
L Hl/z P
kO Eal 1 10
K= Ae ™ log, [—++= - —0—- 1
0k,o k0T ThQ
0 0 0Ok O
E = Rp et : lnDk—z;
1L-Tg ohkio
E, -E,=0H<0 forE, >E,
So ind" rxn AH=-40kcal
for A - prodcut for 2R - Product
3 half life in 60 min 47 Q)IIZQA 210 ﬁ:ln@la 1
A0 0. 20 95 10 - 0.5 fy l 1
a
t,,, = const 2t i
12 ~ only ©"1 in 60 min
2



10.

11.

12.

13.

14.

15.

16.

17.

18.

A B+ C
t=0 100 0O O
t=10 100-x x «x

2303, 0 100 [
100+ x=120 x=20 k= log -
10 °5100- xf

1** order overall

0.693

tl/z = W: 300sec

(4+ B

(B+4)0 - — 0 2. 4+ 5)

K loglxix) . _log(2) o5 K.y g
k, log(y,/y,) log(100/4) k,

0.693 0.693 077, 0. Ok
k = , k= Ea= Rp—-2— - Inf—2
Co(ae), T (8), ¢ ETz' I nHkl

e B = 38x107  (as %= 3.8x 107"

Ea=-RT 1n(3.8x 10"8)

As per theory
As derived in theory

as per theory

A+B+C 018, D

u {8

mmp{4°

W {8 0 rate= k[ B} [ C} order=1+1=2

kl

B
(B +{d  ktk

x100= 76.83%

I -gai- L ! 0 0
k_leE HTZ hip D logek_lz Ealljl—l+
k 0 Tp

1 1

2t,,, = 600sec

-



1 1
As Ea > Ea , k—l > k2
1 2 kl k2

rate = k{ A}

vA + v,B- Product
=0 {4, {B]
at t {A}O-le

1 D dx ] -

. VED- k{4 = kl({A}O— le)
p 0 {4, 0

0 Sk ([dix 0 vl =k
I) I N R

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

32.

Cais independenton R, k, & S

_ (E“cur_ E“canmt)
cat - e RT

concat

t, W Cy" son=0.5
t,,=10min  soC, = Smol
Rate = kC, = 5% 6.0693 mol min”'

d{ MnO;) ]

1 d{ 1}
2 dt

dt

N | =

As per theory, molecularity has no meaning for complex reaction

(A) 5' for 1 order (C) rate = constant

(A) —6'553'00‘31 = 4.67¢107° Ms' () k=

As per theory

Fa 2000K
logk=log A- — 2% = logk=5-
S T X TV 7

A=10°, Ea= 2000Rx 2.303 = 9.152k cal
As per theory 31. As per theory

if Ea= 0k=aorT - o ¢ 5"




33.

34.

35.

36.

37.

38.

39.

40.

- 2003

1/2

1 order) = 0.693toug

As t,, = const. when pH = const i.e[ H+] = const

Rate |l {2n},mtep [H+] :

rate= k{ Zn}[H+] ’

k= Ae P’k only T dependent

t
A) 8 o1
(A) 64 Hl 200

=t means after 6tl

2

(B) %1556 = f(1-1/24) means after 41, 0r2t,,

(C) t31/32 = t(1—1/25) = 5tl/2

2 .

(D) t255/256 - tfl_LU = IR
T 1 240

- 2t15/16

k
—% = temp coeff. (6y definition)

298

k

Ea UT,-T,0

k= Ae ™" 0 log—L=

(2303, 0 100

k, 2303R[ TT, ©

0693

to_ (0] X
won = T OBH100- 9998 &

As per theory

t, F,n = order t

10¢,,

Unit of k = = mol" "lit" " ml"

1
() N,0s = N,0, + ~ 0,

(i) N,O, - N,O+ %02

(i) 2HI - H,+ I,

1** order & molecularity = 1

order =1 mole =1

order = 2 molecular =2

as pH - 3- 2rate- 100time



(iv) 2NO+ O, - 2NO, order =3 mol=3

41, 42. Slower stepisr.d.s

0,110
43. rate= k{ O} { 03} from 1% X 1 keq - { 2}{ }
(o)
., o] }
{0} - keq { 02} rate= keq{ 03} 2{ 02}
- Ea/RT 30,000
46. k= Ae A= 107 8314320 = 79 = maximum valueof K at T »
47 & 48
A= 2B
K 2C
t=0 2 0
at50%rxn  2-1 2
At 50% total moles =1+2 =3
ﬁ = ﬂ = l - _
kL {d 2 {C)=2{B} {+{B}=2
(B = 22 0.666
3
49.  rate k{ NOCL}{ NO}
_ {NocL)
Ko [vgjay] e khaNol ' ct)

Order=2+1=3

50. P - Product Q -~ Product ¢, = 54min ¢, = 18min

For 54min P - 1¢,,

P oLy L2
7 ¢y

2



51.

52.

53.

54,

55.

56.

57.

58.

59.

60.

Slope =-%: tan450 Ea= R=2

Odx [

1Og“’HEE: log,, k+ log,,(a- x)" log,k=0.60210 k= 4

Ea, - Ea,= 0H
11
t1/2“_4' n-1
a a
n=5

P
“ Dao 0
2DL_
04,2 0

A - P t1/2 = Zhr

B~ 0 t,, = Shr

concat

— P(t,,= 4hrs) k= 0.693/4

—

04,7 12hrs) 4 = 0.693/12

- 0.693
2 (k1+k2)

= 3hrs

~



