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1.
W=QAV
2
A;f — AT[V]
[V] = ML?A71T3
2. ®
1eV=16x%x10"1]

10 100

1
17=—x10" eV=—x10" = ——x10'® =6.25x10'® €V=0.625 x10* eV
1.6 16 16

3. ©
W=QAV
0.5=(-0.5) AV = AV=-1V
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Q=COV U1=§C0V2
1
kQ = (kC,)V U, = 5kCOV2 =kU,
1 2 | R
U=—C(2V)*=4-=CV? . x=4
2 2
®
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dx
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©
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A A 6/280

+c

Wz(;’?‘flé)-a(fs—e,)l%:s;’g“q
19.
E 8 ,
a, =%(T):%~(7ﬁ{=8 m/s j

1
IXv,=1lm =ix2=1 .'.tzgs

1
vy:ay-t:8><§=4m/s

A Uy
0 v, 4 -1
> Uy tanf=—=—=2 = f=tan (2
O v, 2 (2)
20. ®
1
Eoc—
r2
21.
Wys=Eg)(Vs—V,) KE — Kinetic Energy

kE, —kE, =(g) (200-100)
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[4]

E
B J9E Ja

Vy (m/s) v/ vamrs)
200V 100V

given: Va(m/s) > Vi (m/s)

.. 4 should be positive
10
=—=0.1C
7= 100
22. ©
-6\(_ -6
U=9><109(7X10 X 2_510 )=—109><10‘12><102><7=—7><10‘1=—0.7]
18x10
23. ©®
]5=K :>30=E r=0.5m
r r
24. ©
_C1V1+C2V2_CV+2CV_3EV_15V
o C+C, 2C 20
25. ©

Remains same as no source of charge is present.

26. ©
4A +xB——2C+5D
1d[A]  1d[B]
4 dt x dt
48 x107°  3.6x10°
1 B X
© x=3
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27.

28.

29.

30.

31.

32.

33.

34.

[5]

©
Threshold energy = (25 + 40 + 20) = 85 k]

®
1 1.1
Rate = k.[A]2 [B]2 [C|4
Order = (0.5+ 0.5 +0.25) =1.25

@®
Rate = k.[A].[B]
When volume of the vessel becomes one forth then concentration becomes 4 times.
(rate), = k-[4A]-[4B]
. (rate); = 16-k-[A]-[B]
. (rate), = 16-[rate]

©
Half life = 10 min

So, in this time, concentration becomes half of the original.
002 1

Now, in 20 min, concentration becomes ——< — ~th
0.08 4

s t
From the data it is clear that tspy = —22

It is a first order reaction and hence the unit of reaction rate constant is (time)™

®

Molecularity of a reaction is always a positive whole number. It can never be zero or
negetive or fraction

©

Catalyst can change the reaction rate constent value but cannot change the equilibrium
constant of a reaction

©
ZA, JF%B2 __.2¢,
rate = 4d[G, ] :_3d[A2] :_zd[BZ]
dt 2 dt dt

CH, + 20, — CO, +2H,0
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[6]

_d[CH,] +ld[H20]
dt 2 dt
4.82x10°° = 1d[H,0]

2 dt
d[H;0] _ 9.64x107°
dt
35. ®

3A — 2B

_1d[a] _ 1d[B]
3 dt 2 dt
dB]  2d[A]
dt 3 dt
36. ©

A +2B —— products
. Rate = k-[A][B]?
5 (1.2 x10%) =k(0.12).(0.3)?

(1.2 x 103)
k= - =1.11x 10°
(0.12)%(0.3)
37. ©
1
k = itoglogfo% = %logﬁ) = 3.465 x 10> min~"
38. ©

Rate = k.[X][Y][Z]
. Order=(1+1+1)=3
Rate = k.[X]*3[Y]°5[Z]%
. Order=(0.5+0.5+0.5)=1.5
Rate = k.[X][Y]?[Z]°
. Order=(1-2+0)=-1
Rate = k.[X]"°[Y]}[Z]°
. order=(1.5-1+0)=0.5
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39. ®

3A — products
Now, (rate); = k.[2A]° = 8k.[A]® = 8.(rate)

40. ®
Rate = k.[A]?[B]
B

Now, (rate)1 = 1(.[3A]2 —|= 4.5k.[A]2 [B] =(4.5).(rate)

41. ®

All molecules are considered as spherical in collision theory

42. ®

_Ea
k= A.e RT

So, activation energy is associated only with reaction rate constant, not with the
equilibrium constant

43. ®

For zero order reaction,
[X() - X] =k.t

X
at halflife, t = t5p, then X = —20—

X
X - 701 = k.t50%

(0]

Initial concentration

X Halflife
70 — k'tSO%

" X() = 2k.t50%

44, ©
rate = k.[X]?
11 x108=k.[0.2]"............. (i)
2.25x 108 =K. [0.1]™ e (ii)
Dividing equation (i) by equation (ii)
4=2"
Sn=2

45. ®

U500 @ —
XO
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46.

47.

48.

49.

50.

(8]

It is an equation of third order reaction

1

as, Uso% @ =1 [n = order of the recation]

(initial concentration)
Now, for third order reaction, the correct equations are

3A —— products

) R
2|x? X2

dx 3
——a(X

5 (%)
®

Instantaneous rate of reaction is a very small quantity and represented by a point on the
line. Now, one tangent touches a curve at only one point.

©

Unit of rate constant is mol.L™!.sec”! when concentration of the reactants is considered
and for gaseous reactants pressure is considered. Then the unit of reaction rate constant
is atm.sec™. So, it is evident that reaction rate constant depends on the nature of the
reactants.

In case of reaction rate constant unit determination, the inverse of the unit of time is
multiplied with the unit of concentration of reactants.

®

Any radioactive decay generates smaller element with respect to the parent element
and this decay follows first order kinetics. Thus halflife does not depend on initial
concentration.

©

t ¥ ———-
50% (XO )n—l

For second order reaction, the equation becomes tggq, @ —

©

At higher temperature, the number of effective collisions increase. Hence, the rate of
reaction increases.
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. Mathematics|

51.
(A-AY=A"-A=-(4-4H
= A-Ais skew-symmetric

52,
A'l=AandA'=-A=A=-A
> 24=A"+(cAH=0>A4=0

t

53. @

A is an orthogonal matrix.

s AA=T

Again, AA=1 - A'=A"'
54,

A= cosf) —sinf
| sinf  cosé

Al = cosf sinf
"~ | —sinf cosf

55. i:[? (ﬂ
RN
A4=A2><A2:[é ﬂ[é ﬂ:[; ﬂ

56. ©
AA = I= det (AA™) = det (1)
= det(A)det(A™) =1

S det (A7) = ﬁ

57.

Techno India Group e DN-25 e Sector-V e Kolkata



a 0 0 a 0 0
A=|0 a 0|= |A|=|0 a 0|=da°
0 0 a 0 0 a

AxadjA=|A|L = |AxadjA|=|A[
= |A|xJadj A| =|A[
>ladjAl=|Al = a
58. ©®

1-x 2 3
0 2-x 0 [=0
0 2 3-x

> (1-x)(2-x)(3-x)=0

> x=1,2,3
59.
1 1 1 0O 0 1
4 3 2|=[/2 1 2|=10-12=-2
2 32 22| |12 5 4
60. ®
B is non-singular matrix
- |B|£0
|BAB|=|B"||A]|B]
=|B||B||A|
=|B 'B||A|
=|1]|A|
=|A]
61. ©
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2 [ 48 —27] [ 24 -36
(84 +12A)‘[—36 39}{—48 12]
[ 72 -63
|84 51
72 63
84 51

| 51 -63
| -84 72

adj (3A% +12A) = adj [

62. ©
cosz—sin£ L—L
o=| 4 4|_[V2 2
sinz cosl L i
1 a4l B %
Aot 1
Qz_\/i V2|2 2
O T T
J2 2 |lV2 2
o -1
11 0
11
Q3:0_1\/§ V2
1ol 1 1
2 2
I S
| Z
11
2 2
1 1L
3 2 2\/5
X =
TR 1
L V2 2 V2
_'—1
Lo
63. ®
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1 2 x Y 6
A= , B=|x , AB =
L‘» -1 2} ) L}}

1 2 x Y y+3x
3 -1 2 ] 3y—-x+2

[ y+3x }:{6}: y+3x=6
3y—x+2 8 3y—-x+2=8
y+3x=6
3y—-x=6
>y+3x=3y-x
= 4x =2y
>2x=y
64.
BB = (a1AT) (44T)!
=AY @@y
_ataal ATy
=ATAI
=A"'A
=1
65. ©

5 5a «
A=|0 a ba
0 O 5

5 ba «a

|A|=|0 a b5a|=5%x5a=25«x
0 O 5

|A%| = |Af = 6250

62502 =25 = a? =L = |a|=2
25 5

66. ©
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[13]

. -1X -15 =«
sin ~=+cosec —=—
4 2
— sin~! % =2 _sin! % —cos | % —sin} %
x 3
= g—g = x=3
67. ©
= cos !| —sin-2
a 6
-1 . T
=cos | —|—sin—
{-ng)
—cos ! sin—j
6
=cos | cosZ |=Z
3 3
68. ©
1,1
i+i
=tan_ll+tan_ll=tan_1 3_2
2 l_lxl
32
S
=tan"! % =tan_1(1)
6
_T
4
69. ©
(1,1)¢R,(2,2)¢R,(3,3) ¢R, (4,4) ¢R
.. Not reflexive
(1,3) ¢R, (3,1) ¢Rbut (1, 1) ¢R
.. Not transitive

(2,3)¢Rbut (3, 2) ¢R
. Not symmetric

70.

y=~(x-1)B-x)
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[14]
:>y2:3x—x2—3+x
:;f—4x+y2:—3
= (x—2)2+y2:1
which represents a circle having centre (2, 0) and radius 1.
= Range = [0, 1]
71. ©
Orderof A=3xm=3xn (. m=n)
Orderof B=3xn
. Order of matrix (54 -2B)=3xn

72. ©

0 2y =z

A=|x 'y -z

xX -y z
0 x «x

T_

A" =12y 'y -y
z -z z

2x> 0 0
=l 0 6y 0
0 0 3z
A'A=T
2x*> 0 0|1 0 o
=| 0 6y> 0/=(0 1 0
0 o0 322|001

= 2x°=1, 6y°=1, 32°=1

1 1 1

X=t—, y=t—, z=1t—

>R YT NG
73. ©
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[15]

[k 8
14 2K
|Al=0 =
4 2K|”
> 2K°-32=0
> K'=16
= K=
74.
-3 01
Area of triangle =% 3 0 1|sq.units
0 K 1

= % X6K sq.units
= 3K sqg. units
" 3K= 9 = K: 3
75. ®

a 2 a 2
A= = |A| =
2 « 2 «

|A’|=25 = |A[’=25
= (@®-4)*=25

=a” -4

= 02—4:5
> a/2=9
> a==+3

:

76. ®

Saccharomyces cerevisiae

77. ©

Activated sludge treatment
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78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

[16]
Its a part of secondary treatment.

®

Population crash

®
Weekly

®
1to3

©
Tip
Pointed end of the head of a sperm.

®
Shock

©

Parturition

©
Leydig cells

©
Middle piece
®

Menarche

®

Phagocytosis of sperms

®
ART

©

Integrated pest management programme

®

Fungi

®
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[17]
Pectocellular

922. ®

Perisperm

93. ®

8-nucleate and 7-celled
The central cell contains 2 polar nuclei.

94.0

Prevent self pollination
Removal of stamens makes the flowers unisexual.

95. ©®

Parthenocarpy
Seedless fruits

96. ®
Cryptorchidism

97. ®
Ampulla

98. ®

Amniocentesis
Method of foetal sex determination.

99. ©
Hepatitis A
Hepatitis A is a water or food borne disease.

100. ®

clot buster
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