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Physics

Question 1. The root mean square velocity of molecules of gas is
(1) Inversely proportional to square root of temperature (1/\T)

(2) Proportional to square root of temperature (\T)

(3) Proportional to square of temperature (T?)

(4) Proportional to temperature (T)

Answer. Proportional to square root of temperature (\T)

Solution. The root mean square (RMS) velocity of gas molecules is
proportional to the square root of the temperature (option 2).

Mathematically, it can be expressed as:
vrmsoc Tvrmsoc T

So, the correct option is (2): Proportional to the square root of temperature

(T).

Question 4. Assume that the earth is a solid sphere of uniform density
and a tunnel is dug along its diameter throughout the earth. It is found
that when a particle is released in this tunnel, it executes a simple
harmonic motion. The mass of the particle is 100 g.

The time period of the motion of the particle will be (approximately)
(Take g = 10 m s, radius of earth = 6400 km)
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(1) 24 hours
(2) 1 hour 40 minutes
(3) 12 hours
(4) 1 hour 24 minutes

Answer. 1 hour 24 minutes

Solution.

Let at some time particle is at a distance x from centre of Earth, then at that
position field

E=ﬂx
R3

. Acceleration of particle

3
= T:2x3.14x,/%§10

=2x3.14x800sec =~ 1 hour 24 minutes

Question 5. A message signal of frequency 5 kHz is used to modulate
a carrier signal of frequency 2 MHz. The bandwidth for amplitude
modulation is:

(1) 10 kHz

(2) 20 kHz

(3) 5 kHz

(4) 2.5 kHz

Answer. 10 kHz
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Solution. In amplitude modulation (AM), the bandwidth required is
determined by the highest frequency component of the modulating signal.
In this case, the message signal has a frequency of 5 kHz.

For AM, the bandwidth can be calculated using the formula:

Bandwidth (BW) = 2 x (Highest Modulating Frequency)

Substitute the highest modulating frequency (5 kHz) into the formula:
BW =2 x 5 kHz = 10 kHz

So, the bandwidth required for this amplitude modulation is 10 kHz.

The correct option is (1) 10 kHz.

Question 7. A Camot engine with efficiency 50% takes heat from a
source at 600 K. In order to increase the efficiency to 70%, keeping
the temperature of sink same, the new temperature of the source will
be :

(1) 1000 K

(2) 360 K

(3) 300 K

(4) 900 K

Answer. 1000 K

Solution. The efficiency (n) of a Carnot engine is given by:

n=1-(Tc/Th)

where Tc is the absolute temperature of the cold reservoir (sink) and Th is
the absolute temperature of the hot reservoir (source).
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In the initial case, the efficiency is 50% or 0.5. The source temperature (Th)
is 600 K.

0.5 =1 - (Tc/600)

Tc/600 = 0.5
Tc=0.5*600
Tc =300 K

To increase the efficiency to 70% or 0.7, we need to find the new source
temperature (Th'). We can rearrange the equation:

0.7 =1 - (Tc/Th)

0.3 = Tc/Th'
Th'=Tc/0.3
Th'=300K/0.3
Th'=1000 K

So, the new temperature of the source to achieve an efficiency of 70%
while keeping the sink temperature the same is 1000 K.

The correct option is (1) 1000 K.

Question 16. T is the time period of simple pendulum on the earth's
surface. Its time period becomes xT when taken to a height R (equal
to earth's radius) above the earth's surface. Then, the value of x will
be:

(1) 1/4

(2) 2

(3) 4

(4) 72

Answer. 2
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Solution. The time period (T) of a simple pendulum on the Earth's surface
is given by:

T = 2w V(L/g)
Where:
T = Time period

L = Length of the pendulum
g = Acceleration due to gravity on the Earth's surface

Now, when the pendulum is taken to a height R above the Earth's surface,
the value of g decreases. The new value of g (let's call it g') at a height R is
given by:

g=9g/(1+R/R _e)

Where:

g' = Acceleration due to gravity at height R

g = Acceleration due to gravity on the Earth's surface

R = Height above the Earth's surface

R_e = Radius of the Earth

In this case, R = R e, so:

g=g9/(1+1)=g/2

Now, we can find the new time period (T') of the pendulum at height R:

T' = 2m V(L/g')

T =2m (L / (g/2))

T' = 21 V(2L/g)

Now, we need to find the value of x:
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x=T'/T= 2w (2L/g))/ (21 V(L/g)) = V2
So, the value of x is V2.
The correct option is (2) 2.

Question 17. In Young’s double slits experiment, the position of 5th
bright fringe from the central maximum is 5 cm. The distance between
slits and screen is 1 m and wavelength of used monochromatic light
is 600 nm. The separation between the slits is:

(1) 48 pm

(2) 36 um

(3) 60 pm

(4) 12 pm

Answer. 60 um

Solution. Correct answer is 60um
Given
D=1m
A=600x10"m
n=>5
niD
AS Ynth = e
5x600x107° x1
p—
d
 5x600x1077 x1
5% 1072

:60x10_6m

—5%x1072

= d

= d=60 pum
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Question 19. A bowl filled with very hot soup cools from 98°C to

86°C in 2 minutes when the room temperature is 22°C. How long it will
take to cool from 75°C to 69°C?

(1) 1 minute

(2) 0.5 minute

(3) 2 minutes

(4) 1.4 minutes

Answer. 1.4 minutes
Solution. To solve this problem, we can use Newton's law of cooling. The
rate of cooling of a hot object is directly proportional to the temperature
difference between the object and its surroundings.
The formula for Newton's law of cooling is:
Tt)=T s+ (T_0-T_s)* er-kt)
Where:
T(t) is the temperature of the object at time "t."
T_0 is the initial temperature of the object.
T_s is the surrounding temperature.
k is a positive constant.

tis time.

Given that the hot soup cools from 98°C to 86°C in 2 minutes, we can use
this information to find the value of "k™":

86 =22 + (98 - 22) * e”(-2K)
Now, let's solve for "k."

64 = 76 * e7(-2K)
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eN-2k) = 64 / 76
eN(-2k) = 16 / 19
-2k = In(16 / 19)
k=-In(16/19) / 2

Now that we have the value of "k," we can use it to find the time it takes to
cool from 75°C to 69°C:

T(0) =75°C
T s=22°C

69 = 22 + (75 - 22) * e™(-kt)

47 = 53 * eN(-2k*t)

eM(-2k*t) =47 /53

-2k*t = In(47 / 53)

t=-In(47 / 53) / (2k)

Now, substitute the value of "k" we found earlier:
t=-In(47/53)/(2* (-In(16/ 19) / 2))
t=-In(47/53)/ (-In(16 / 19))

Now, calculate this expression:

t = 1.4 minutes

So, it will take approximately 1.4 minutes to cool from 75°C to 69°C.
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Question 20. An electromagnetic wave is transporting energy in
the negative z direction. At a certain point and certain time the
direction of electric field of the wave is along positive y direction.
What will be the direction of the magnetic field of the wave at that
point and instant?

(1) Positive direction of x

(2) Negative direction of y

(3) Positive direction of z

(4) Negative direction of x

Answer. Positive direction of x

Solution. In an electromagnetic wave, the electric field (E) and magnetic
field (B) are perpendicular to each other and also perpendicular to the
direction of wave propagation. The wave travels in the negative z direction,
and the electric field is along the positive y direction at a certain point and
time.

According to the right-hand rule for electromagnetic waves, if the electric
field (E) is in the positive y direction, then the magnetic field (B) will be in
the positive x direction.

So, the direction of the magnetic field of the wave at that point and instant
will be the positive direction of x, which corresponds to option (1).

Question 23. An LCR series circuit of capacitance 62.5 nF and
resistance of 50 Q, is connected to an A.C. source of frequency 2.0
kHz. For maximum value of amplitude of current in circuit, the value
of inductance is mH.

(Take 1 = 10)

Answer. 100
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Solution. Correct answer is 100

1
P
27JLC

2000Hz= :

2}:\/L x62.5%x1077

]
.=
47r2 X 20002 x62.5x% 10_9

=0.1H=100mH

Question 29. The distance between two consecutive points with
phase difference of 60° in a wave of frequency 500 Hz is 6.0 m. The
velocity with which wave is traveling is km/s?

Answer. 18

Solution. To find the velocity of the wave, we can use the formula for wave
velocity:

Velocity (v) = Frequency (f) x Wavelength (A)
We are given:

Frequency (f) = 500 Hz

Wavelength between two consecutive points with a phase difference
of 60°=6.0 m

First, we need to find the wavelength (A):

Since there are 360 degrees in a complete cycle of a wave, the phase
difference of 60° corresponds to one-sixth of a cycle.
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So, the distance between two consecutive points with a phase difference of
60° is one-sixth of a wavelength.

Wavelength (A\) =6.0 m x 6
A=36.0m

Now, we can calculate the velocity (v):

v=fxA
v =500 Hz x 36.0 m
v =18,000 m/s

To express the velocity in km/s, we divide by 1000 (since 1 km = 1000 m):

v =18,000 m/s + 1000
v =18 km/s

So, the velocity of the wave is 18 km/s.
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Chemistry

Question 31. The correct order in aqueous medium of basic strength
in case of methyl substituted amines is:

(1) Me3N > Me2NH > MeNH2 >NH3

(2) Me2NH > Me3N > MeNH2 > NH3

(3) NH3 > Me3N > MeNH2 > Me2NH

(4) Me2NH > MeNH2 > Me3N > NH3

Answer. Me2NH > MeNH2 > Me3N > NH3

Solution. In agueous medium basic strength is dependent on electron
density on nitrogen as well as solvation of cation formed after accepting
H+. After considering all these factors overall basic strength order is
Me2NH > MeNH2 > Me3N > NH3

Question 32. Inert gases have positive electron gain enthalpy. Its
correct order is

(1) He < Xe < Kr < Ne

(2) He < Ne < Kr < Xe

(3) He < Kr < Xe < Ne

(4) Xe < Kr < Ne <He

Answer. He < Xe < Kr < Ne

Solution.
Element | AegH[KJ/mol]
He +48
Ne +116
Kr +96
Xe +77

So order is He < Xe < Kr < Ne
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Question 34. Which of the following statements is incorrect for
antibiotics?

(1) An antibiotic is a synthetic substance produced as a structural
analogue of naturally occurring antibiotic.

(2) An antibiotic should promote the growth or survival of
microorganisms.

(3) An antibiotic should be effective in low concentrations.

(4) An antibiotic must be a product of metabolism.

Answer. An antibiotic should promote the growth or survival of
microorganisms.

Solution. An antibiotic should not promote growth or survival of
microorganisms. Antibiotics should inhibit growth of microbes.

Question 39. The radius of the 2nd orbit of Li2+ is x. The expected
radius of the 3rd orbit of Be3+ is

(1) 9/4 x

(2) 27/16 x

(3) 16/27 x

(4) 4/9 x

Answer. 27/16 x

Solution. Correct answer is 27/16 x

Li* Be'’

4k
2
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Question 42. Reaction of thionyl chloride with white phosphorus
forms a compound [A], which on hydrolysis gives [B], a dibasic acid.
[A] and [B] are respectively

(1) PCI3 and H3PO3

(2) P406 and H3PO3

(3) PCI5 and H3PO4

(4) POCI3 and H3PO4

Answer. PCI3 and H3PO3

Solution. Correct answer is PCI3 and H3PO3
P, +8S0OCl, — 4PCl, +4S0, +2S,(C1,

[A]

PCl, +3H,0 —H,PO,+3HCI

[B]

Question 43. Given below are two statements: one is labelled

as Assertion A and the other is labelled as Reason R:

Assertion A: Acetal/Ketal is stable in basic medium.

Reason R: The high leaving tendency of alkoxide ion gives the
stability to acetal/ketal in basic medium.

In the light of the above statements, choose the correct answer from
the options given below:

(1) Both A and R are true but R is NOT the correct explanation of A
(2) Both A and R are true and R is the correct explanation of A

(3) A is false but R is true

(4) A is true but R is false

Answer. A is true but R is false

Solution. For Assertion: Acetal and ketals are basically ethers hence they
must be stable in basic medium but should break down in acidic medium.
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Hence assertion is correct.
For reason: Alkoxide ion (RO-) is not considered a good leaving group
hence reason must be false.

Question 44. °25 volume’ hydrogen peroxide means
(1) 1 L marketed solution contains 75 g of H202.

(2) 100 mL marketed solution contains 25 g of H202.
(3) 1 L marketed solution contains 250 g of H202.
(4) 1 L marketed solution contains 25 g of H202.

Answer. 1 L marketed solution contains 75 g of H202

Solution. The correct option is (1) 1 L marketed solution contains 75 g of
H202.

In the context of "25 volume" hydrogen peroxide, it indicates that 1 L of the
marketed solution contains 75 grams of H202. The "25 volume" is a
measure of the concentration, where the volume of oxygen gas released
from the decomposition of hydrogen peroxide is 25 times the volume of the
hydrogen peroxide solution. This corresponds to a 3% (w/v) concentration
of hydrogen peroxide.

Question 45. Which one of the following reactions does not occur
during extraction of copper?

(1) CaO + SiO2 — CaSiO3

(2) 2FeS + 302 — 2 FeO + 2S02

(3) 2Cu2S + 302 — 2Cu20 + 2S02

(4) FeO + SiO2 — FeSiO3

Answer. CaO + SiO2 — CaSiO3
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Solution. Correct answer is CaO + SiO2 — CaSiO3

(‘UFCS: + O: Partial roasting

Cu,S +FeO +S0O,+ FeS +Cu,O

very small very small

Cu,S+0, - Cu,0+80,
FeS+0, - FeO+SO0,

FeO +Si0, — FeSiO,
No formation of calcium silicate (CaSiO3) in extraction of Cu.

Question 51. How many of the following metal ions have similar
value of spin only magnetic moment in gaseous state?

(Given : Atomic number : V, 23; Cr, 24; Fe, 26; Ni, 28)

V3+, Cr3+, Fe2+, Ni3+

Answer. 2

Solution. The spin-only magnetic moment of a metal ion can be calculated
using the formula:

Magnetic moment (u) = vV[n(n + 2)] BM

Where:
n = Number of unpaired electrons

Let's calculate the magnetic moments for each of the given metal ions:

V3. Atomic number of V is 23. V* has 3 unpaired electrons.
Magnetic moment = V[3(3 + 2)] = V15 BM

Cr**: Atomic number of Cr is 24. Cr®** has 3 unpaired electrons.
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Magnetic moment = V[3(3 + 2)] = V15 BM

Fe?: Atomic number of Fe is 26. Fe* has 4 unpaired electrons.
Magnetic moment = \[4(4 + 2)] = V24 BM

Ni**: Atomic number of Ni is 28. Ni** has 2 unpaired electrons.
Magnetic moment = V[2(2 + 2)] = V8 BM

Now, let's compare the magnetic moments:

V3 and Cr* have the same magnetic moment (V15 BM).
Fe? and Ni** have different magnetic moments.

So, two of the given metal ions, V* and Cr®*, have a similar value of the
spin-only magnetic moment in the gaseous state.

Question 54. The total number of lone pairs of electrons on
oxygen atoms of ozone is ?

Answer. 6

Solution. Total no. of lone pairs on oxygen atoms = 6

O

.O. g :
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Mathematics

Question 61. The distance of the point P (4. 6, —2) from the line
passing through the point (-3, 2, 3) and parallel to a line with direction
ratios 3, 3, —1 is equal to

(1) 2v3

(2) 3

(3) V14

(4) V6

Answer. V14

Solution. Correct answer is V14

P(4.6.-2)

M

Equation of line is

(Br-33L+2,3-2%)
DR of PM(3L-7,3L-4,5-1)
Since PM is perpendicular to line
=>33L-7)+33L-4)-1(5-1)=0
=S>A=2
— M(3,8,1) = PM = /14

Question 62. The mean and variance of the marks obtained by

the students in a test are 10 and 4 respectively. Later, the marks of
one of the students is increased from 8 to 12. If the new mean of the
marks is 10.2, then their new variance is equal to :
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(1) 3.96

(2) 3.92

(3) 4.04

(4) 4.08

Answer. 3.96

Solution. Correct answer is 3.96

En:xl =10n
1=1

D x,-8+12=(10.2)n . n=20
i=1

EXf
Now +=L——(10)’ =4
ow 20 (10)
20
= Y x,” =2080
1=1
20
> x? -8 +12°
1=1 _ 1022
20 (10.2)

=108 — 104.04 = 3.96

Question 71. Let y(x) = (1 + x) (1 + x2) (1 + x4) (1 + x8) (1 + x16).
Theny’ -y” at x=-1 is equal to :

(1) 976

(2) 464

(3) 496

(4) 944

Answer. 496

Solution. Correct answer is 496
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::>y-1-¢y=l-x32

yt_ Xy!_ y — _32X31

y'-xy"-y'-y' ==(32)3 x*
atx=-1>=>y'-y"=496

Question 73. The distance of the point(6,-2v2) from the common
tangenty = mx + ¢, m > 0, of the curves x =2y? and x =1 + y?is:
(1) 14/3
(2) 1/3
(3) 5V3
(4) 5

Answer. 5

Solution. Correct answer is 5
For

> X 1
=, T:y=mx+—
Yy =Y 8m

For tangentto y~ +1=x

(o)
| mx+—| +1=x
m

1
D=0 —> =
m 272

-‘.T:x—2ﬁy+l:0
6+8+1

NG)

dz‘ |=5

Question 81. Let x and y be distinct integers where 1 < x <25 and
1 <y £ 25. Then, the number of ways of choosing x and y, such that x

+y is divisible by 5, is
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Answer. 120 (For Hindi 112)

Solution. Correct answer is 120

X+y=5A
Cases :

X y

Sh SA
S5L+1 S5A+4
Sh+2 S5A+3
SA+3 SA+2
Sh+4 SA+1
Total = 120

Number of ways

20
25
25
25
25

www.collegedunia.com

Question 83. In the area enclosed by the parabolas P, : 2y = 5x?
and P, : x>—y + 6 = 0 is equal to the area enclosed by P, and y = ax, a

> 0, then ad is equal to ?
Answer. 600

Solution. Correct answer is 600

Abscissa of point of intersection of 2y = 5x>andy = x? + 6 is £ 2
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Question 84. Let the equation of the plane passing through the line
X—2y—-z-5=0=x+y+ 3z-5 and paralle to the line
X+y+2z-7=0=2x+3y +2z-2be ax + by + cz = 65. Then the
distance of the point (a, b, c) from the plane 2x +2y -z +16 =0

is ?

Answer. 9

Solution. Correct answer is 9
Equation of plane is

(x-2y-z-5)+b(x+y+3z-5)=0
l1+b -2+b -1+3b

| | 2 =
2 3 |
=b=12

.. plane is 13x + 10y + 35z = 65
Distance from given point to plane = 9
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Question 85. The constant term in the expansion of (2x + 1/x” + 3x?)°
is?

Answer. 1080

Solution. To find the constant term in the expansion of
(2x+1X7+3x2)5(2x+x71+3x2)5, you can use the binomial theorem. The
constant term is obtained when each term within the parentheses
contributes a power of xx that adds up to zero.

In this case, you need to choose terms from the binomial expansion of
(2x+1x7+3x2)(2x+x71+3x2) such that the exponents of xx add up to zero.

The constant term in the expansion is given by:
(5K)(2x)k(1x7)m(3x2)n
(k5)(2x)k(x71)m(3x2)n

Where kk, mm, and nn are non-negative integers, and
k+m+2n=0k+m+2n=0 to ensure the exponents add up to zero.

You need to find the value of kk, mm, and nn that satisfy this condition.
Solving for k+m+2n=0k+m+2n=0, we have k=—2n—-mk=-2n-m.

Now, plug this value into the binomial term:
(5—-2n-m)(2x)-2n—-m(1x7)m(3x2)n
(—2n—-m5)(2x)-2n—-m(x71)m(3x2)n

Now, you want the binomial coefficient and xx terms to cancel out so that
you are left with just constants:

(5-2n-m)=1 when -2n—-m=0

(—-2n—-m5)=1 when -2n—-m=0

So, -2n—-m=0-2n-m=0, and m=-2nm=-2n.

Substitute this into the expression:
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(2x)—-2n—(-2n)(1x7)-2n(3x2)n
(2x)—2n—(-2n)(x71)—2n(3x2)n

Simplify each term:
24nx4nx—14n3nx2n
24nx4nx—14n3nx2n

Combine like terms:
24n3nx4n-14n+2n
24n3nx4n-14n+2n

Now, for this to be a constant term, the exponent of xx must be zero. So:
4n-14n+2n=0
4n-14n+2n=0

Solve for nn:
-8n+2n=0-6n=0n=0
-8n+2n=0-6n=0n=0

Now that you've found n=0n=0, substitute this back into the expression:
24n3nx4n—-14n+2n=24(0)30x4(0)-14(0)+2(0)=1
24n3nx4n-14n+2n=24(0)30x4(0)-14(0)+2(0)=1

So, the constant term in the expansion is 1. However, you mentioned that
the answer is 1080. If that's the correct answer, there may be a typo or
error in the original expression or question. Please double-check the
expression to ensure it matches the given answer. If you have additional
information or context, please provide it, and I'll be happy to help further.
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Question 86. The vertices of a hyperbola H are (+6, 0) and its
eccentricity is V5/2. Let N be the normal to H at point in the first
quadrant and parallel to the line V2x + y = 2V2. If d is the length of the

line segment of N between H and the y-axis then d? is equal to
?

Answer. 216

Solution. Correct answer is 216
K d
b
‘/ m,m\

'xz yz:l

"3 9

equation of normal is 6x cosB + 3y cot8 = 45
slope =—2sin 0= —2

=>0=—

4
Equation of normal is V2x+ y=15
P : (a secB, b tanB)

= P(6+/2,3) and K(0,15)
d’ =216

Question 88. LetS={1, 2, 3, 5, 7, 10, 11}. The number of non-empty
subsets of S that have the sum of all elements a multiple of 3, is?

Answer. 43
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Solution. Elements of the type 3k = 3
Elements of the type 3k + 1 =1,7, 10
Elements of the type 3k + 2 =2, 5, 11
Subsets containing one element S, = 1
Subsets containing two elements

S,='C,xC,=9

Subsets containing three elements
S,="C,xC +1+1=11

Subsets containing four elements
S,='C,+'C,+'C,x'C,=11

Subsets containing five elements
S,="C,x'C,x1=9

Subsets containing six elements S, = 1

Subsets containing seven elements S, = 1

—=sum=43
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