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JEE Main Exam 2023 - Session 1

1 Feb 2023 - Shift 2 (Memory-Based Questions)

Section A: Physics

Q.1. Ratio of acceleration due to gravity on the surface of planet 1 to the surface of planet 2 is z, while the ratio of radii of

respective planets is y. The ratio of respective escape velocity on the surface of planet 1 and planet 2 is equal to
A) z By Z C) TY D) zy
vy V v
Answer: /Ty

Solution:  The escape velocity from the surface of a planet is

vo = 2GTM — /3R (since g= G%)

where MM is the mass of planet, Ris its radius and g is the acceleration due to gravity at the surface of planet.

If v is the escape velocity from the surface of planet 1 and v is the escape velocity from the surface of planet 2, then

v] 291Rq _
— = = \/my
v2 299R9

Hence, option C is correct.

Q.2. In a hydrogen atom, an electron makes a transition from 31d excited state to ground state. Find the energy of the photon
emitted.
A)  10.8 eV B) 13.6 eV C) 12.75 eV D) 8.6eV

Answer: 12.75 eV

Solution: The energy of photon emitted Eis
B=136 [~ L )ev
n22 n12

Hence, option C is correct.

Q.3.  Auniformrod of mass 10 kg and length 6 m is hanged from the ceiling as shown. Given that the area of cross-section of rod
is 3 mm? and Young's modulus is 2 x 1011 N m—2 Find extension in the rod's length. [use g = 10 m s~
A) 1 mm B) 0.5 mm C) 0.25 mm D) 1.2 mm

Answer: 0.5 mm
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Solution:

1

Consider an infinitesimal element of thickness dz at a height of = above the lower end of the rod. Tension T at height z is,

m
T=—xg.
L g

If de is the extension of element of thickness dz,

mgzx
mgxdx
Y= AL =de = g
de YAL
dz

Therefore, the total extension ¢ is

Y mgzdz _ mg[,

€=Jo = —m
YAL 2YA
10x10x6
e=———=0.5mm

2x2x1011x3x10—6

Hence, option B is correct.

Q4. Two point objects O1 and O are placed on principle axis of concave mirror of radius of curvature 40 cm. Find the distance
between the two images.

15 cm
-
—— - ——— - ————— e —— -
0, 0,
P
25 cm
A)  160cm B) 40cm C) 100cm D) 80cm

Answer: 160 cm

Give yourself an extra edge www.ayjr.in
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Solution:

15 cm
€—-=-== >
—————— @ ————— - —————
0, 0,
6 __________
25 cm

Using mirror formula for object Oo

1 1 1

vg L ug
1 1 1
v_2+ 15 20
11 1 1

vy 15 —20 60
= v9=60 cm

Using mirror formula for object O

1.1 _ 1

v Uy f
1 1 1
v_1+ —25  —20
11 1 -

v 95 0 —20 100
= v]=—100 cm

Therefore, the distance between the two images is
vg —v1 =60 — (—100) = 160 cm
Hence, option A is correct.

Q.5. For a heat engine based on carnot cycle, source is at temperature 600 K. Now if source temperature is doubled then
efficiency also gets doubled while keeping the sink temperature same at =z K. Value of z is equal to

A) 400K B) 600K C) 200K D) 300K
Answer: 400 K

Solution:  The efficiency of heat engine

B (1 Tsink >
= Tsource

Since the efficiency gets doubled when the source temperature is doubled,

2(171):17 e
600 1200

T

:>2fi:]_,

300 1200
=1==_22

300 1200
—1= 3z

1200
=z =400 K

Hence, option A is correct.

Q.6. If universal gravitational constant (G) , Planck's constant (k) and speed of light in vacuum (c) are taken as fundamental
quantities, then the dimension of mass is equal to

Give yourself an extra edge www.ayjr.in
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A [Gk B [k o [@ D) [he
¢ Gec he G
Answer: he
G
Solution: If Eis energy, then

T

== |

Gm1m2:|

(E] [r] = [Gmymy]

Since E = %
2] 1= [Gmams)
=)= e [

(both X and r have dimensions of length)

. [\/%] ~ (M)

Hence, option D is correct.

Q.7.  For a photoelectric setup, the threshold frequency is fy. For an incident frequency of 2 fy, the stopping potential is V; and
V;
for an incident frequency of 5 f, the stopping potential is V5. Find 71
2
A 1 B) C)
5

D)

N

1 1
2 3

Answer: 1
4

Solution:  The stopping potential V is related to the incident frequency f and the threshold frequency f. as:
eV=hf—hfo
s eVi=hx (2fp) = hfo=hfy ...(1)
and eVo = h x (5fp) — hfo=4hfp ...(2)
Dividing equation (1) by (2), we get
n_1
Vo 4

Hence, D is the correct option.

Q.8.  Ablock is acted upon by a force F as shown. If M = 10 kg and the coefficient of friction between the surface and the block
is 0. 25, find minimum magnitude of F so that the block slides.
F
A) 200 N B) 200 N C) 100 N D) 50 N
4/3+1 4,/3-1 4/3+1
Answer: 200

. 4\/?-1 . .
Give yourself an extra edge www.ayjr.in
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Solution:

30°

n=0.25

M=10 kg

The normal reaction R between the surface and the block is
R =mg— F sin 30°
If force F is just enough to make the block slide,

Fcos30°— uR=0

= Fcos 30° + pF'sin30° — umg =0
N I e N
cos 30°+ sin 30°

_ 0.25x10x10

Hence, option A is correct.

2
Q9. Moment of inertia of a uniform disc about diameter is MR

inertia about tangent parallel to diameter.

, where )M is mass and R is radius of disc. Find the moment of

A MR B lup? ©) MR D) Syr?

Answer: EMR2

Give yourself an extra edge www.ayjr.in
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Solution:

Using parallel axis theorem, we can write

MR?
Itangent = 4 + MR2

= %MR2
Q.10.  Which of the following is correct for zener diode.
(1) It acts as voltage regulator.
(2) It is used in forward bias.
(3) It is used in reverse bias.
(4) It is used as switch in series.
A)  (1)and (4) B) (2)and(3) C) (1)and(3) D) (2)and (4)
Answer: (1) and (3)
Solution:  Zener diode is a silicon semiconductor with a p-n junction that is specifically designed to work in the reverse biased
condition. When forward biased, it behaves like a normal signal diode, but when the reverse voltage is applied to it, the

voltage remains constant for a wide range of currents.

Q.11. If a force F applied on a object moving along y-axis varies with y-coordinate as, F =5 + 3y2. The work done in displacing the
body fromy=2mtoy=5mis

Answer: 132
Solution:  Given: F =5 + 3y2
As force is variable, we can write work done as
w= f25 Fdy
= f25 (5 + 3y2) dy
5
=505-2)+ [v¥]

=5x3+[125 - §]

=156+4117

=132
Q.12.  The electromagnetic wave, the ratio of energy(average) carried by electric field to that by magnetic field is
Answer: 1

. Solution:  The energy in an electromagnetic wave is divided on average equally between magnetic and electric fields.
Give yoursetbaorexdydrecges 1: 1. www.ayjr.in
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Q.13.  Aninfinite wire is bent in the shape as shown in the figure with portion AOB being semi-circular of radius R. If current i flows

. o . Kot .
through the wire then magnetic field at the centre O is equal to %. Value of k is equal to

Answer: 4

Solution:

Magnetic field due to straight part of the wire will be zero at point O as it lies in the same line.
So magnetic field will be only due to the semi-circular part of the wire,

" 4R’
Therefore, k = 4.

Section B: Chemistry

Q1. Which of the following option contains the Nessler's reagent?
A)  Kp[Hgly] B) K2Cr207 C)  Ky[Fe(CN)g| D)  K3[Cu(CN)g4
Answer:  Ko[Hgly]

Solution: Nessler's reagent, Ko[Hgly] is used to detect ammonia. It is a pale solution which gets darker yellow when some amount of
ammonia is added. A brown precipitate may form at higher concentration. Nessler's reagent can be crystallized from a
concentrated solution of mercury iodide with potassium iodide

Q2. Find out depression in freezing point (Ty) for CH3 COOH (a = 20%) dissolved in aqueous solution having 10% (w/w)
CH3COOH in solution.

Given Ky of water = 1. 86 Ili{li
A) 413K B) 213K C) 1.13K D) 0.13K
Answer:  4.13K
Solution: i ; moles of solute

molality of solution =
y mass of solvent in kg

. 10x1000 100
molality(m) = —— = —
60x90 54

Now, the expression for depression in freezing point is
AT¢=ix Kgxm

For dissociation, Van't Hoff factori=1+ (n — 1)«
where n =Number of ions and a =Degree of ionisation.
i=1.2

1
ATe=1. 2><186><%:4 13K

Q.3. Consider the HoO4 and O9 Fo molecules where X and Y are bond lengths in HoO9 and O Fg respectively. Compare X and
Y.

Givg yauwrself an extra edgex < v WWW.gyijrin v
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D) X andY cannot be
compared

Answer: X>Y

Solution: 09 Fg has the similar structure as that of HoO9 but the O — O bond length is shorter in Oy F9 than in HoO49. This is due to
the high electronegativity of attached F-atoms.
H509 is a covalent compound.

‘0° s
| x=148A "y =1224
10t e

Q4. The spin only magnetic moment of Mn?* in [Mn (H20)g] 2+
A)  2.87BM B) 3.87 BM C) 5.91BM D) 1.73BM
Answer:  5.91 BM
Solution: Step 1: The electronic configuration of Mn:
o First, write the electronic configuration of Mn (the atomic number is 25):
Mn: 1522s22p%3523p63d5452
Step 2: The electronic configuration of Mn2+
« Now, after removing 2 electrons from. Mn2™ will be formed. Its electronic configuration will be
Mn211 s22 s22p03 s23p04 503 45
e The 2 electrons will be removed from the outermost shell of Mn which is the 4th shell respectively.
Step 3: Calculate the spin-only magnetic moment
e The spin magnetic moment is a magnetic moment caused due to the spin of particles.
e The formula to calculate spin only magnetic moment is

e u=.,/n(n+2

Where n = number of unpaired electrons.

The unpaired electrons of Mn2+, by the shell configuration 1111 will be 5 .
So,n=5.

The spin magnetic moment will be:

Spin magnetic moment = . /5 (5 + 2)
= \/'5 X 7

=5.916 B.M

Give yourself an extra edge www.ayjr.in
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Q.5. Consider the given graph. Find the value of % +log K

T y=3x+2.75

log

log K

v

A) 275 B) 3.75 C) 6.75 D) 5.75
Answer:  5.75
Solution: The expression for the Freundlich isotherm can be represented by the following equation
Z = gpln
Taking log on both sides
log% =log K + %logP
On comparing with given euation of straight line, we get:
log K =2.75 and %:3
On adding, we get, 2.75 + 3 =5.75
Q.6.  Number of chiral carbons in one molecule of testosterone is?
Answer: 6

Solution: The chiral carbons are marked in the structure that have all four different groups attached to that particular carbon

Testosterone

Q.7.  Which of the following acts as a tranquilizer?

A)  Aminoglycoside B)  Chloramphenicol C)  Asprin D)  Valium

Answer:  Valium

Solution: The barbituric acid derivatives are tranquillizers. They are used to treat mental iliness, anxieties, tension and sleeplessness.

They are often called depressants because they suppress the central nervous system and slow the body down.The
examples are diazepam (Valium), chlordiazepoxide (Librium), and alprazolam (Xanax).

GI\@SYOW&%IE T%I?c()%r% grgegls correct regarding r‘r’]‘;’i‘g"r’]ﬂd‘g X‘ Fi'rls?electron gain enthalpy.
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A) Cl<F B) 0«<S C) Te<O D) S<Se

Answer: 0<S

Solution:  As the size of the atom increases, the electron gain enthalpy decreases, and thus the electron gain enthalpies of the
elements decrease down the group.
But exceptionally, sulphur is known to have a higher negative electron gain enthalpy compared to oxygen, which is due to

the smaller structure of oxygen, which contributes to the interelectronic repulsion between valence electrons and any other
electrons that approach.

Q.9. Consider the given reaction. Find the correct statement regarding A and B.

COOCH,
OH
<+—— Salicylicacid ————> Aspirin
A)  A. Methanol/ H+ B) A Ethanol/HT
B. Ethanoic anhydride B. Ethanoic anhydride
C) A Ethanoic anhydride D) A Ethanoic anhydride
B. Methanol/ H B. Ethanol/ H

Answer:  A. Ethanoic anhydride
B. Methanol/ HT

Solution: When salicylic acid is heated with methyl alcohol, the carboxyl group of salicylic acid is esterified producing a strong-smelling
liquid ester (methyl salicylate). Aspirin is prepared by chemical synthesis from salicylic acid, through acetylation with acetic

anhydride.
COOH COOH
COOCH;4
OH OCOCH;
OH
CH,OH/H* (CH3C0),0
‘_
Salicylic acid Aspirin
Methyl salicylate
Q.10.  Which of the following given complex has 2 isomers.
A)  [Co(NH3)zNOg] 2" B)  [Co(NH3);C1%" C)  [Co(NHz)z1]*" D)  [Co(NH3);Br]*"

Answer:  [Co (NH3); NO) 2+
Solution: The complex shows linkage isomerism in the presence of ambidentate ligans.

[Co (NH3)5NO9] 2+ shows linkage isomerism, because NO,, ligand is ambidentate ligand. The other linkage isomer of the
above complex s [Co (NH3)5 ONO] 2+,

Q.11.  An atom forms two lattices FCC and BCC. The edge length of FCC lattice is 2. 5R and edge length of BCC lattice is 2R .
Then find the ratio of density of FCC to density of BCC. Round of to the nearest integer.

Answer: 1

Give yourself an extra edge www.ayjr.in
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nM3 g/ cm3

Solution:  The density of crystal, p =
Noa

n =The number of effective atoms
M =Molar mass

N =Avogadro's number

a =Edge length of the unit cell
For FCC,n=4

Given thata=2.5 x 1078 cm

So, p1 = LM g/emd  -..(0)

N0><(2.5)3><(10*8)3

For BCC,n=2

Given thata =2 x 1078 cm

So, pp= ——2M o emd i)

N0><(2)3><(1078)3
so, (i)/ (i)

plcc)  4x(23 32

= = =1.024
p(bec) 2x(25)3 3125

Q.12. Find the number of asymmetric carbon in the structure of Vitamin C

HO
OH

\

O
O : OH
OH
Vitamin C

Answer: 2

Give yourself an extra edge www.ayjr.in
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Solution:  An asymmetric carbon atom (chiral carbon) is a carbon atom that is attached to four different types of atoms or groups of
atoms. The carbons marked with * are assymmetric carbons.

HO

o
T

Vitamin C

Q.13. For a first order reaction, half life (t1/2) is 50 min, find ¢/, (in minutes) of the reaction.
Answer: 100
Solution: The half life is the time required to completion of 50% of the reaction.

t509 = 50 min

t3/4 Means the time required to completion of 75% of the reaction.

trs0, = 2 x tggy,(The half life of the first order reaction is independent of initial amount of the substance).

tr59 =2 X 50 = 100 min

Section C: Mathematics

2

22
Term independent of z in <m§ + %) is 7315, then |a| =
€T

Q1.

A 1 B) 2 c) 4 D) 6

Answer: 1

Give yourself an extra edge www.ayjr.in
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Solution: 2 22
General term in the binomial expansion of <m3 + %) is
X
2\ 22—1 ,
o) )
3
44-11r
=Tr41= 2201"(‘”) 3 o
For term independent of z,
44—11r -0
3
=r=4
So,
T5 = 22C,0* = 7315
= ( 2! >a4:7315
41x18!
= 73150 = 17315
=at=1
=lal=1
Q.2. Y
4 4
Find the value of the integral [ ° s ———
A 32 B) 32 C)  x2
/6 63
Answer: w2
63
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Solution: s
j
s er%
Let7i= 4| ——
2—cos 2z
r s
f j
_r T g
= 1= T4 d
=1 2—cos 2z I+4 2—cos 2x v
s
4
=I=0+ % J 3 c:)s . dz {here 27025 o is odd function and ff’af(a:)dm =0 when f(z)is odd function}
s
|
s a .
=0 —— _9fa }
So, I 5 U goo——de {as [2,f(@)dz =2 [§ f(z)dz when f(z) is even
s
4
=7=Z g ;dm
2 1-tanz
9 = =
1+tan2z
s
4
SO ¥ B —
2 2+2tanz—1+tan’ax
s
4
P
2 1+3tan%z

Now let tan z = ¢ = sec2zdz = dt

> 1=2x V3[tan~! \/Et](l)

=J= % X /3 [tanfl\/gf tanflo]
+-5xvolg

2

643

Q3. Areaenclosed by zy<8, y<z2andy>1is

=I=

A) 4111271—;1 B) 4ln2+% C) 81n471—34 D) 81114—2—30

Answer:  gip4_ 14

Give yourself an extra edge www.ayjr.in
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Solution: We have,

.
BN

Required area

= f12 (m2 — 1)dac + f28 (g - l)dx
2 8

= fl z2dz + fzgzdw — flsdw

= {%S]F 8lnz]§ — (2]}

=8In4 — 1?4 sq. units

Q4. I f(x)=2a% z>0,then f/(2) + f/(2) =
A) 10+ 12In2 + 4(In2)2 B) 10+ 4(In2)? C) 10+12In2 D) 2l2y (1n2)2
Answer: 10+ 12In2 + 4(In2)2
Solution: Given:
f(x) =2
=Inf(z)=zlnz
e
~ @)
= f/(z)=2% (Inz + 1)

=lnz+1

= () = (o + 1) (@%) + o7 (1)

= f"(@) =% [(me+ 172+ (1)]

So,

(@) + £ @) = 2% [(ne+ 12+ (me+ 1)+ (3]
=11+ /@) =222+ 1)+ (m2+ 1)+ (3 )]

=2+ f/(2) =10+ 12In2 + 4(In 2)?
Q.5. For some values of ), system of equations

ar+y+z=1
rtay+z=1
z+ytaz=p0

has infinitely many solutions, then
A a=1,8=1 B) a=1,8=-1 C) a=-1,8=-1 D) a=-1,8=1

Answer: a=1, =1

Give yourself an extra edge www.ayjr.in
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Solution: System of equations

ar+y+z=1
rtay+z=1
z+y+az=p

has infinitely many solutions, so

=0

- = Q

1
1
o'

= QM

a+2 24+a 24+«

= 1 a 1 |=0
1 1 a

111
=>2+a)|l a 1|=0

11 «

1 0 0
=2+4+a)|l a—1 0 |=0

1 0 a-1

= @2+a)a-1)2=0
a=1, —2

For a = 1, we get infinite solutions if 3= 1, so option (A) is correct.

Q6. If f(z)+ f (ﬁ) =1 — z, then the value of f(2) is
AL B) 5 o 3 D) -3
4 4 4
Answer: -5
4
Solution: Given,
f(m)+f<é> —1-z.....(1)
Now putting z = 2 in above equation we get,
f@)+f(-1)=-1..... 2)
Now putting z = —1 in equation (1) we get,
1
f(—1)+f(5) —2. 3)
Now taking z = — in equation (1) we get,
1 1
f(E) S ICIEE SO @)
Now applying operation in equation (2) — (3) + (4) we get,
1 1 1
1(3)+F@ - 1D - F(3) + F@+F(-1) =—1-2+3
—5
=2f(2) = -
-5
=f@) =—
Q7. 243y2
Y _ 2T (1) — 0, then
dz 332442
2 2
A il _ 2 +In|z —yl B) 2z =1+In|z—y|
(@-y)? 27V (2—y)2

Give youirself an extra edge www.ayjr.in
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2 2¢
20 Y inay D) 2:—+1n|z—y|
(z—y)2 =Y (z—y)* =Y

Solution: Given:
dy z213y2
dz y2+3z2

This is a homogenous differential equation.

Put
y=vx
dy dv
= —=v+x—
dz dzr
So,
dy  x2+43y?
dz y2+31-2
1+3v2
=v+ xd—v = Y
de 4243

dv 1+3v2—v3—3v
dz v243

243
éf L dv=— ﬂ
v3—3v2+3v—1 &
243
=2 =&
(1-v)3

- () f((12v>2>dv+ f(<14v>3)dv_ g

—1n|1—1}\—i+ 2 =In|z|+C
1—v (171)2
932
= lnjz—y|+lnjz| - 2+ 2= —Injeg|+C
Y (z-y)?
932
_1n|w_y|_2_z+ T __¢
Y (z—y)?

Since, y(0)=1=C=0

202
d :2_x+1n‘m_y‘
2 z—y

(z—y)
Q.8.  Which of the following is tautology ?
A p—(-pAg) B) p—(Vva C) p—=(pva D) p—=(-pA-9

Answer:  p—(pVq)

Give yourself an extra edge www.ayjr.in
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Solution: ~ We knowthat A - B=-4AV B
Now solving option (4) p — (-p A q) we get,
= -pV (-p A g) which is not a tautology as A°U (A°N BY=TU {where U is universal set}
Now solving option (B) p — (p V q)
=-pV(pVa
=(-pVp) Vg
= U Vv ¢= U which is a tautology,
Hence, p — (p V q) is a tautology
Solving option (C) p — (-pV q)
=-pV (-pVgq)=-pVg=TU which is not a tautology,
Now solving option (D) p— (-p A q)
=-pV (-pAg)=-pAg=TU which is not a tautology.

Q.9. 1

-

A 430=a%® B) AN4+a®ta-T C) a0-a®ia=1 D) 4%0-4%44

1
IfA—E

3 \ig] , then which of the following is true:

Answer: 430 _ 2% 47

Solution: Given,

1 3
a=1 v
2-y3 1
Now its characteristic equation is given by |4 — AI| =0
3
1oy By
= %/3 2 =0
1
A 7oA
SRPC IV S G
4
SA2_a41=
S A2-A+T=0 ....... 1)

=A% A2+ 4=0....(2)
i 44 2\2 2
Now finding A* = (A ) = (A — I)* {from equation (1)}
= A*=4A2+1-24
= A%= A — 24 = — A {again using the equation (1)}
7 2
Now finding 4% (4%)". 42—~ 49—~ (4%)" A= -4°
Now using equation (2) we get,
AV = p3=4 - A=A A+1I=1
6
Now finding 425 = (A4) A=AT=a% AB=—4-A3=-4%=2
80,430 - AP+ A=T-A+A=1

Hence, 430 — 4%5 + A = Tis correct option.

Q.10. If 2 unbiased die are thrown independently, A is the event such that the number on the first die is less than second die, B is
the event, such that number on the first is even and number on the second die is odd, C is the event such that first die show

Give youPS&H 8 8%t reradgjeshons even numbelyBAY ayir.in



A I J R e www.eedge.in JEE | NEET | Class 9 - 12
se vou JEE resory | DSBS Download App Now CEEEER

A) n((AUuB)NC)=6 B) A & Bare mutually C) A& Bareindependent D) n(4)=18,n(B)=6&n(C)=6
exclusive events events

Answer:  n((AUB)NC)=6
Solution: Given,
2 unbiased die are thrown independently, A is the event such that the number on the first die is less than second die,
So event A will be {(1,2),(1,3),(1,4),(1,5),(1,6),(2,3),(2,4), (2,5), (2,6), (3,4), (3,5), (3,6), (4,5), (4,6), (5,6)}
Hence, n(A4)=15
Now B is the event, such that number on the first is even and number on the second die is odd,
So, event B will be {(2,1),(2,3),(2,5), (4,1), (4,3), (4,5), (6,1),(6,3),(6,5)}
Hence, n(B) =9
Now C'is the event such that first die show odd number and second die shows even number,
So, event C will be {(1,2),(1,4),(1,6),(3,2),(3,4),(3,6),(5,2), (5,4), (5,6)}
Hence, n(C)=9
Now elements in ((4 U B) N C) will be {(1,2),(1,4),(1,6),(3,4),(3,6),(5,6)}
Hence, n((AUB)NC)=6
Q11. Let3 A.P’sbe
S1:2,5,8,11,...,394
S9:1,3,5,7,...,397
S3:2,7,12,...,397
Then, sum of common terms of these three AP's is

Answer: 2561
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Solution: We have,
S$1:2,5,8,11,...,394
Common difference is dj =3
S9:1,3,5,7,...,397
Common difference is dy = 2
S is the series of odd terms.
S3:2,7,12,...,397
Common difference is dg=5
Common difference of AP formed by common terms of S & S3is
d=LCM (dy,d3) = LCM (3,5) = 15
So, series is
2,17,32,47, ...
So, series of common terms of S, So, S3is
Sa:17, 47, 87, ..., 377
Here, last term we have calculated using general observation that 377 is the last common term of S; & Ss.
Let the number of terms in S4 be n, then
377=17+30(n—1)
=n=13
Sum of common terms of these three AP's is

S= 1—23 (17 + 377) = 2561

Q.12. Find number of total 6 digit numbers which are formed using the digits 4, 5, 9 which are divisible by 6 are
Answer: 81
Solution: Given,

We have to form 6 digit number using the digits 4, 5 & 9 and for number should be divisible by 6 which means that the
addition of number should be divisible by 3 and unit place should be even, so we will make following cases:

Case (1) The number is 444444 which can be arranged in 1 way,

Case (2) when the number is formed using the digits 4,4, 4,5,9 and last place is fixed with 4, that can be arranged in

5!
i 20 ways

Case (3) when number is formed using the digits 4,4, 5,5,5 and last place is fixed with 4, that can be arranged in
5!

eI =10 ways

Callse (4) when number is formed using the digits 4,4,9,9,9 and last place is fixed by 4, that can be arranged in
35'2' =10 ways

Case (5) when number is formed using the digits 4,5,5,9,9 and last place is fixed with 4, that can be arranged in
;:;' = 30 ways

Case (6) when number is formed using the digits 5,9,9,9,9 and last place is fixed with 4, that can be arranged in %: 5 ways

Case (7) when number is formed using the digits 5,5,5,5,9 and last place is fixed with 4, that can be arranged in %: 5 ways

Now adding all the cases we get, 1 + 20 + 10 + 10 4 30 + 5 + 5 = 81 ways.

Q.13. Number of non-negative integral solutions of z + y + z=21wherez > 1, y>3, 2> 6 is
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Q.14.

Answer:

Solution:
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We have,

z>1,y>3,2>6
=z—-1>0,y—3>0,2—-6>0

So,

r+y+z=21

>@-1)+@w-3)+(z2—6)=11

So, number of non-negative integral solutions is

13x12
=178
2

_ 11431 _ 13~ _
= Cg_1=7Cy=

If there is point (zq,yg) on the curve 322 — 4y2 = 36 and line 3z + 2y = 1 is at minimum distance from (z0,yo) then find the
value of |/2 (zg — yo)|

9

Given,

There is point (zg, yg) on the curve 3z2 — 4y% = 36 and line 3z + 2y = 1 which is at minimum distance from (z, yg)
Now 3z2 — 4y2 = 36

2 2
= % - % =1 is equation of hyperbola,

Now any point which will be closer to 3z + 2y = 1 and on curve 3z2 — 432 = 36 will lie on tangent to given hyperbola and will
be parallel to the line 3z + 2y =1

Now any line parallel to 3z + 2y =1=y = %3m + lisgiven by y = %393 +c

2
Now by condition of tangent to hyperbola we get, ¢ = +, /12 (;) - 9=+4,/2T—-9=43,/2

So, the equation of tangent will be y = %3:1: + 34/2 {taking + sign}

Now solving 3z2 — 4y% =36 and y = %3m +3y/2we getpointsas ¢ =32, y= % ,

S0 (e0.10)= (32,75 )

Hence, the value of |/Z (g — yo)| = ‘\/E <3\/7+ %)‘ =16+3=9
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