‘® EMBIBE

JEE Main Exam 2022 - Session 2

25 Jul 2022 - Shift 2 (Memory-Based Questions)
Section A: Physics

Q.1.  Aprojectile is thrown at some angle 6. If the range of the projectile is equal to the maximum height attained by it, find the
value of tan (6)

A 4
B) 1
4
c) 2
D) 1
2

Answer: 4

Solution:  The range and the maximum height of the projectile are given as below,

u2sin 20 _ 2u2sin 6 cos 6
g g
u2sin26
29

R=

H=

Therefore,

AsH=R
= tanf =4

Q.2. The length of a seconds pendulum when it is at height 2R from the Earth's surface is

%m
B) Ll
0 i
D) gm

Answer:

© =
B

Embibe: Al Powered Personalised Adaptive Learning & Outcomes Platform 1



Solution: The acceleration due to gravity at height 2R from the surface of the Earth will be,

Q.3.

D)

gR?
(R+h)2
gR?

/

- (R+2R)2

g
9

Length of the second's pendulum at the surface of the Earth is 1 m.

Since, time period of a pendulum is given by,

T= 271'\/z
g

v

T g

=1= l—/ g

l g
:>l'7£:lm
9 9

In the circuit shown, find potential difference across point 4 and B.

5kQ
AW
10 kO 10 kQ
AN
—e—AN—
I5mA  5kQ B

275 V
27.5V
40V
30V

Answer: 275V

Solution: The circuit can be redrawn as

Q4.

A)

5kQ
>—AAMWA AWV SANARY
15 mA 10 kO
. . . . 10x5 55
Therefore, equivalent resistance between point A and Bis Ry 5 =5 + o5 +10= 3 kQ

Therefore, the potential difference between 4 and B
_ -3 55 3\ v
Vyg= (15><10 ) x (?xlo )V7275V

Find the force required so as to make net force zero.

N

6N
SN

8N

V2N, 45° with z— axis
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B) 3N, 45" with z—axis

C) 2N, 60° with z—axis

D) 4N, 30° with z—axis
Answer: /2 N, 45° with z— axis

Solution:
TN

6N
SN

8N
Vector Sum of the force shown = (5 — 6)i + (7 — 8)j = (fi
Force required to make net force zero I_«’) =— (fi — j) = (i + j) N.

Therefore, the required force is F= V121 12= V2N attanf = % = 0 = 45° with z— axis

Q.5.  An electron moving with kinetic energy 0.1 keV enters perpendicularly to the field 1074 T. Find frequency of revolution.
A 2.8x 1006 Hz

B) 4.1x 100 Hz

C) 6.0x100 Hz

D) 7.0x 100 Hz

Answer: 2.8 x 105 Hz

ion: L 9B
Solution: Frequency of revolution is given by, f= Py
7Us

(1.6x10*19) x10~4

2x3.14x (9.1><10—31)

= f=2.799 x 100 Hz
= f~2.8 x 106 Hz
Q.6.  Find the amplitude of magnetic field By, if amplitude of electric field is Eg=540 N C L.
(speed of light, c=3 x 103 m s~ 1)
A 18x1077T
B) 36x108T
C) 18x1078T
D) 36x1077T
Answer: 18x10°7T

Solution:  Speed of light in terms of amplitude of electric and magnetic field can be written as,

Eo
By=—

Cc
540
3x108
=18x1077T

Q.7. Find percentage error in heat generated, if percentage error in resistance is 1%, time is 3% and current is 2%.
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Answer: 8

Solution: Heat generated through resistance is given by, H = i2Rt

Therefore, for very small changes we can write,

S AR 100=2x AL 100+ AR 100+ AL & 100
H 1 R t
AH

:>?><100:4%+1%+3%

= AH | 100=8%
H
Q8. Find the percentage change in weight of an object, when it is taken from surface of earth to height %, above the surface of
earth.
A 16%
B) 36%
C) 25%
D) 20%

Answer: 36%

Solution:  Acceleration due to gravity at height & is given by, ¢’ =

At height %,
r_ 9 _ 16
N N 257

(1+Z)

Change in weight

=mg — mg’
16
=myg (1—2—5)
_9
25 g

Percentage change = 2—95 x 100%

=36%

Q.9. Two coils having 5 turns and 2 turns respectively, carries equal current. Magnetic field at their respective centres is B1 and

B1

B> respectively. Value of o is
2
(Both coils have equal radii)

A B
2
By 2
5
cy 1
6
D) 1
5
Answer:

| ot
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Solution:

Magnetic field due to coils having N turns is given by, B= N ( " )

Kot
2

Therefore,
B1 N1 5
B2 - N2 S 2
Q.10. If A is at higher potential than B, then equivalent resistance (in 2) across AB is
A §1 50 B
30 Q 30 Q
A 400
B) 50Q
C) 60Q
D) 1700Q
Answer: 40 Q
Solution: If A is connected to a higher potential compared to B, then left diode will be in forward bias and hence will not offer any
resistance & the modified circuit will be as given below.
15Q
4 AN
| 30 Q2
v MW
30 Q
15%30
= (15+30> 30
= Req: 40
Q.11.  Onecell (1.2 V) is balanced in a potentiometer against a length of 72 cm. Another cell (1.8 V) is balanced at some other
length. The difference in length (in cm) is
A) 36 cm
B) 54 cm
C) T72cm
D) 18 cm
Answer: 36 cm
Solution: EMF of the cell will be proportional to the balancing length. Therefore,
E1 l
—:—land11:72 cm
By Dy
1.8
:lz—ﬁx 72 =108 cm
. Al=1y— 1 =108 — 72 =36 cm
Q.12. De Broglie wavelength of proton and deuteron have ratio 1: /2. Find the ratio of their potential difference through which
they were accelerated.
A 4:1
B) 4:3
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Answer: 4:1

Solution: De Broglie wavelength of a particle having linear momentum mw is given by,

_h _ h
“mo Pm(KE)
Kinetic energy gained through potential difference will be equal to ¢V
Therefore,
_h__h
mv. | PmqV
Now,
M1
Ay V2
| [emEn
m(e)V; V2
N4
Vy 1
Q.13. Find the total number of different wavelengths that may be observed when electron de-excites from n = 5 in a hydrogen
atom
A) 10
B) 5
C) 8
D) 15

Answer: 10

Solution: Total number of wavelengths that may be observed are given by,

5x4

—5c. —
nCy=5Cy= 10

Q.14.  Abullet of mass 200 g travelling with a speed of 10 m s ! gets embedded in a block of mass 9. 8kg, kept on a smooth
surface. Find the loss in kinetic energy of the systemin J.

A 9.8
B) 4.9
c) 10
D) 5

Answer: 9.8
Solution: If the final velocity of the bullet and the block is v, applying conservation of momentum,

mu = (m+ M)v
=0.2x10=(0.2+9.8)v
1

=v=0.2ms"
Loss in kinetic energy will be,

Ki— K *(lxo2><102)—(l><10><022)*98‘]
i f= 2 . B . =9.

Q.15. If maximum amplitude of a modulated wave is 6 V and minimum amplitude is 2 V. Find the value of modulation index.

A 50%
B) 60%
C) 0%
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D) 80%

Answer:  50%

Solution: If amplitude of carrier wave is A. and amplitude of message wave is A,
Amaz = Ac+ Am and Apip = Ac — Am
Modulation index,

Amaz—Amin

Am 9 6—2 1
= ——=— = — = = —=50%
Ac Amaz+Amin 612 2
2

Q.16.  Two identical particles each of mass m =1 kg, collide with each other elastically. If collision lasts for 0.05 s then average
force of collision is

10ms

10 m s_l
(D—

A) 200N
B) 400N
C) 100N
D) 300N

Answer: 400 N
Solution: Since the masses are identical and collision is elastic, velocities will be interchanged after collision.
Impulse on one ball J =m (10 — (—10)) =20 N s

(As the ball will bounce back with same speed)

J 2

Fovg= — = —
WIT A 005

Favg = 400 N
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Section B: Chemistry

Q.17.

D)

Which of the following is correct decreasing order of acidity?
OH OH OH OH
(A) (B) @\ © @\ (D)
NO, OCH,
NO, OCH,
A>B>C>D
B>C>A>D
C>A>B>D
D>A>B>C

Answer: A>B>C>D

Solution:  Acidic nature is more, if the stability of the conjugate base is more. Electron withdrawing groups increases the stability. Nitro

Q.18.

A)

C)

group at para position shows —M effect and meta position it shows —I effect only.

Methoxy group at meta position shows —I effect, but effect is less than nitro group. Methoxy group at para position shows
+M effect that decreases the acidic nature.

OH OH OH OH
. - @> “ ©\ -
NO, OCH,
NO, OCH,

-M effect -I effect -I effect +M effect

From the given scheme, identify C.

CH,MgBr H,0" Zn,Hg/HCI

A B

CH, -CH, -CN
CH,-CH, -CH, —CH,

O

N
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0]
CH,-CH,-C-OH

Answer:

CH,-CH, - CH, —CH,

Solution: First, in this reaction the nitrile will react with the Grignard reagent. The reaction can be written as:

CH,MgBr N MgBr
CH,CH,C=N : > |

C

H,C
\c Hz/ \CH3

Now, in this step we can see that the nitrogen bond (C — N) is broken, and it leads to the formation of intermediate i.e. imine.
In this step, Mg Br gets attached to the nitrogen atom.

Now, this reaction will further take place accordingly in the presence of aqueous acid. The reaction can be written as:

NMgBr ()
I H,0"
H,C C o

\c PN H,C

CH,

2

CH,

Clemmenson reagent acts only on aldehydes and ketones. Therefore, butan-2-one will get reduced to butane when we treat
it with zinc and hydrochloric acid.

H o
H H
Zn—-Hg | ‘
_
H,C ——C—C—CH, H,C——C—C—CH,
‘ HCI | ‘
H H g

Q.19.  The correct order of first ionisation enthalpy among following elements Be, B, C, N, O is
A) B<Be<C<O<N

B) B<Be<C<N<O

C) Be <B <C <N<O

D) Be <B<C <O <N

Answer: B<Be<C<O<N

Solution: The ionisation enthalpy increases as we go from left to right in a period, while it decreases as we come down a
group. So according to this, the order will be Be < B < C < N < O. But there are two exceptions, in the case of
Be and N because of the highly stable 2s2 (completely filled orbital) and 2s22p3 (half-filled orbital 2p3) valence
configuration. Due to this, the correct order is:
B<Be<C<O<N.

Q.20.  Which of the following biomolecule have 1, 2-Glycosidic linkage?

A)  Sucrose
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B) Mannose

C)  Fructose

D) Lactose

Answer:  Sucrose

Solution:  Sucrose is composed of a molecule of glucose joined to a molecule of fructose by an o — 1, 8 — 2-glycosidic linkage.
Mannose is a sugar monomer of the aldohexose series of carbohydrates. It is a C — 2 epimer of glucose.

Fructose, or fruit sugar, is a ketonic simple sugar found in many plants, where it is often bonded to glucose to form the
disaccharide sucrose.

Lactose is composed of a molecule of galactose joined to a molecule of glucose by a 8 — 1, 4-glycosidic linkage. It is a
reducing sugar that is found in milk.

Q.21.  The site which is occupied by inhibiters which changes the shape of active site of the catalyst:

A)  Inhibition site

B)  Competitive site

C)  Allosteric site

D)  Active site

Answer:  Allosteric site

Solution: Some drugs do not bind to the enzyme’s active site. These bind to a different site of enzyme which is called
allosteric site. This binding of inhibitor at allosteric site changes the shape of the active site in such a way that
substrate cannot recognise it.
Non-competitive inhibitor changes the active site of enzyme after binding at allosteric site

Q.22. The correct order of density of following elements is: (Be, Mg, Ca, Sr)

A) Be>Mg>Ca>Sr

B) Ca>Mg>Be>Sr

C) Ca<Mg<Be<Sr

D) Mg<Ca<Sr<Be

Answer: Ca < Mg < Be < Sr

Solution: The size of alkali metals increases down the group, so volume also shows increment, and since volume is
!nverse!y proportional to the density but in the case Sr and Ba, increase in the volume is less compared to
increasing mass.
So, down the group density decreases first and then increases.
Therefore, the correct order of density is as follows:
'Ca<Mg < Be< Sr

Q.23.  Which of the following is correct order of acidic strength?

A) BrO; > CO2>NO > N20

B) BrO, > NO > CO2> N20

C) BrO4 <CO2<NO<Ny0

D) BrO; <N20 <NO < CO3

Answer: BrO, <N20 <NO < CO2

Solution: Perbromate ion is formed from the acid perbromic acid. Hence, among the given species it is less acidic. Carbon dioxide is
anhydride of carbonic acid, it more acidic compound among the given species. Nitric oxide and nitrous oxide are neutral
oxides. Acidic strength of these oxides can be compared based on oxidation states. More the oxidation state, more is the
acidic nature. Hence, nitric oxide is more acidic than nitrous oxide.

Q.24. Find the sum of the total lone pairs in the following compounds:

XeFg, XeOF4, XeOg
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A 21

B) 31
c) 41
D) 51

Answer: 41

Solution:
IF: @
F_ ‘@F F—_ ‘ _F Xe
Xe Xe 0o Z NN R
F/ \F F/@\F .O./ \\\.Q‘
' O
F

Each xenon is having one lone pair each. Each fluorine is having three lone pairs each and each oxygen is having two lone
pairs each. Hence, the total number of lone pairs = 3(Xe) + 30(F) + 8(0) = 41.

Q.25. How many of the following oxides are acidic?

NO, N30, P4019, B2O3, N2O5, CaO

A 5
B) 3
Cc) 2
D) 1
Answer: 3

Solution: Based on their acid-base characteristics oxides are classified as acidic or basic. An oxide that combines with water to give
an acid is termed as an acidic oxide. The oxide that gives a base in water is known as a basic oxide.

P4019, B203, N2Os5 are acidic oxides.
NO, N9O are neutral oxides.
CaO is basic oxide.
Q.26. Find the reLation between K1, K9, Kaé\for R
HCrOy Kal H* 4+ HCrO,; HCrO, Kad 1+ 4 Cr02~; HyCrOy4 Ka3 oH+ + Cro3-
A)  Kaz=Ka1+Ka

B) Kal
Ka3= K
a2

C) Kaz=Ka1 — Ka2
D) Ka3z=Ka1 x Ka2

Answer:  Ka3=Kg1 x Ky9

Solution: K.
HyCrO4%al HY + HCrO ... (1)

N

HCr0; Ka2 Ht + cro?~ .. (2)

HyCrO4 a3 20+ + €r02- ... (3)

On adding equation (1) and equation (2) we get equation (3). So, K53 =Ka1 x Kao.
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Q.27. Match Column I with Column II.

Column | Column I
.|[Nylon-6, 6 P.|Buckets
.|Low density polythene Q.[Toys
R
S

.|Bristles of brush
. INon-stick utensils

.|High density polythene
.| Teflon

gla|w| >

A)  A-R,B-Q, C-P,D-S
B) A-P,B-Q, C-R, D-S
C) A-P,B-S,C-Q,D-R
D) A-S,B-Q, C-P,D-R

Answer: A-R, B-Q, C-P, D-S

Solution: Column | Column II
A.|Nylon-6, 6 R. ||Bristles of brush
B. [Low density polythene Q.| Toys
C.||High density polythene P.|[Buckets
D.|Teflon S. |[Non-stick utensils

Q.28. A = [Ni(en)s]?", B = [Ni(NHz)g| %", C = [Ni(H20)g]?", CFSE energy order is:
A) B>A>C

B) C>A>B

C) B>C>A

D) A>B>C

Answer: A>B>C

Solution: CFSE increases on increasing the splitting power of ligands and decreases on decreasing the splitting power of ligands.
splitting power of ligand is decided according to spectrochemical series

H90 < NH3 < en
So, CFST energy order willbe A >B > C
Q.29.  Find product P.

\

> /<O OH" >

H,O
CH,
A
O
HO
CH,
B)
(0]
HO
CH,

Embibe: Al Powered Personalised Adaptive Learning & Outcomes Platform 12



O
H,C OH

0

%
O
HO
CH,

Solution: This reaction is an example of aldol reaction. The product formation is shown below.

0 /\ 0 O
) < _ OH" >_/<
CH. - CHz\/ CH,
O —
@)

D)

Answer:

H
0
H,0 HO
CH, ——> CH,

Q.30. Which of the following options represent the correct product of the following reaction.

7 O\/\ 2HBr

—_—

O
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A)
Br
O Br
B)
Br\/\”/O\K\
O Br
C)
Br
BI‘WOJ\
0
D)
Br
@) Br
Answer:
BIWO W/\
O Br
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Solution:

/\”/O\/\L+ X O\/\

0) OH

.

(\[(0\/\ Tautomerise A/O\/\
-
Br OH

Br 0O
1H+
+
(\H/Oﬁ/\ H™ —Shift (\H/O\/\
—_—) +
Br 0 H Br 0]
Br

Br @) Br

Q.31.  Match the following:

1.||Nicotine A .||Harmful for bones
2.||Sulphates B. |Laxative effect
3.|[Fluoride C. |Pesticide
4.|Sodium arsenite ||D.||Herbicide
A) 1-C, 2-A, 3-B, 4-D
B) 1-C,2-B, 3-A,4-D
C) 1-A,2-C,3-B,4-D
D) 1-A,2-D,3-B,4-C
Answer: 1-C, 2-B, 3-A, 4-D
Solution: 1.[Nicotine C. |Pesticide
2./Sulphates B. |Laxative effect
3.||[Fluoride A . [[Harmful for bones
4./[Sodium arsenite | D.|Herbicide

Q.32.  Anelectron is present in the 4th excited state in H-atom. When it jumps to ground state then find the maximum number of
wavelengths emitted?

A 6
B) 10
c) 15
D) 20

Answer: 10

ion: ) ) An(An+1
Solution Maximum number of spectral lines = %
4(4+1
Wy _x_,
2 2

Q.33. High purity Ho can be produced by:
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Natural gas reforming
Electrolysis of warm solution of barium hydroxide
Photoelectro chemical water splitting

Treatment of alkali with Zn

Answer:  Electrolysis of warm solution of barium hydroxide

Solution: Dihydrogen of high purity (> 99.95%) is obtained by electrolysing warm aqueous barium hydroxide solution between nickel

Q.34.

D)

electrodes. In electrolysis, the reaction occurs at the anode and cathode :-
Atanode :- 20H™ — H90 + 1/209 + 2e~
At cathode :- 2H90 + 2¢~ —20H™ +H»
Hence, the high purity dihydrogen is obtained by electrolysing warm aqueous barium hydroxide.
Which of the following contain all the correct match of compounds and their hybridisation?
(i) XeOF4 — sp3
(i) Xe O3 — sp®
(iii) XeFg — sp>d3
(iv) XeOgFg — sp3d
(i), (ii) and (iv)
(1), (iii) and (iv)
(i), (iii) and (iv)

(i) and (ii) only

Answer: (i), (iii) and (iv)

Solution:

~ —
F//w F F//KX\\F o7\ o
| :0:
XeOFy

%(8+2):5:sp3d
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Section C: Mathematics

Q.35. The number of bijective function f(1,3,5,7,---,99) — (2,4,6,8,---,100) if f(3) > f(5)> f(7)---> f(99) is

A 0¢

50
B) 50,
¢
2
D) 50c, x 3!

Answer: 5001

Solution:  Given, f(1,3,5,7,---,99) — (2,4,6,8,---,100)

Now, let us assume f(1) =100

Now as per diagram we have only 1 way for arranging f(3) > f(5) > f(7)--- > f(99),
Similarly if we choose f(1) = 98 then again we have only 1 way for arranging f(3) > f(5) > f(7)--- > f(99),
So we can see the arrangement f(3) > f(5) > f(7)--- > f(99) depends upon f(1),

So number of ways for choosing f(1) is %°C;

3 5 7 o .
Q.36. The value of 2sin sin —~sin —~sin —sin — is equal to:
2277227 227 227 22

A L

16
B =2

16
c L

16
D) =2

16
Answer: 1
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Solution:

Q.37.

A 2
B) 4
C) 6
D) 8
Answer:
Solution:

z—T 8,/2-8(sinz+cos z)

. .om . 3w . bSm . Tm . Om
leen, 2 sin —sin —sin —sin —sin —
22 22 22 22 22

Now by we know that sin () = cos (% - 0), so by using this we get sin % = cos (

. 3w 47 . bmw 3 . Tt 27
sln — = CO0S —, SIn — = COS —, SIn — _—

97 T
n— = cos —
22 11 22 11

= si
2 11’ 22 11

.om . 3w, bt . Tm . 9w
S0, 2sin —sin —sin —sin —sin —
22 22 22 22 22

3 3 8 5 16
{AScos—;T:—cos (7r——7r):—cosl—7r andcos—W:—cosl—f}

. 4Ar Arw 8 167
2 8in —cos —c0s —C0s ——
11 11 11 11

is equal to

V2—/2sin 2z

lim
z—T 8,/2-8(sinz+cos )

0
—) fi
V2—/2sin 2z (0) orm
limﬂ
KU —si
_7y % [Applying L'Hospital Rule] (%) form

lim
z—Z 8(sin z+cos x) . , . )
= W [Applying L'Hospital Rule again]

8y/2
:_‘/-:2

12

s

5 -
T ) = cos 1—71r and similarly

2

22
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Q38 p(a)= %,P(B) = % and P(4UB) =1 then P(4 | B) + P(4'| B) =

A 5
8
B) 4
9
c) 2
24
D) 3
Answer: 29

24

—_

Solution:  Gjven P(4)= é, P(B)= % and P(AUB) =<

no

So, P(ANB)=P(A)+ P(B) -~ P(AUB) = —

30
11
P(as) 373 s
Now, P(A|B')=——%+= -2
(415) P(B) 4 8
5
11
P(4"B) T3 s
AdPA/B:7:5 30:_
napA’lP) P(B) 1 6
5
qumuﬂ+Pm4m:%+%:%

Q39.  |et f(z)= [zz - Qw] + |z — 7|, where [.| represents greatest integer function. If m be minimum value of f(z) and M be

maximum value of f(z) in E,Z] , then:

A m=-1,M=2
B) m=0,M=3

C) m=-1,M=4
D) m=-2M=2

Answer: m=—-1,M=2

Solution:  \when 2 E,Q]
222z c (*1,0]

i.e. [mz — 21] =-1

Now |5z — 7| =

So,m:—latw:%

and M =2atz=2

Q.40. If the equation «® + pz2 + gz +1=0 (p < q) has only one real root «, then a belongs to

A) (_27_1)
B) (-1,0)
C) (1)
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D) (1,2

Answer:  (—1,0)

Solution: Given, 23 + pz2+ qr + 1 = O(p<gorp—g<0)
Now, f(0)=1& f(-1)=-14+p—qgq+1=p—¢<0

. f(0)>0 & f(—1) <0, on plotting the graph we get,

©, 1)

(0, /(=1))

.. f(x) must have root between (—1,0)

Q41.  The remainder when (11)1°1! 1 (1011)" is divided by 9 is .

A 1
B) 2
Cc) 3
D) 4
Answer: 2

o 327
Solution: ;1011 _ (113) = (9K + 8)327

when divided by 9 is equivalent to the division of
8327 — (9 _ 1)327

i.e. remainder=—-1+9=38

Now, (1011)! = (9m + 3)1

when divided by 9 is equivalent to the division of
31— (9% x 3

i.e. remainder= 3

. 843 .
111011 4 10111 has same remainder as % ie., 2

Q.42. Statement p —+ Ramu is innocent; ¢ — Ramu is not honest; » —+ Ramu is rich
Then statement "Ramu is innocent and not honest if and only if he is rich" is represented by:
A (pvg-—r
B) (rg—r
C) @rg<r
D) (vger

Answer:  (pAg) T
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Solution:  p — Ramu is innocent

Q.43. 1 aa 1 48 2064
fA=1]0 1 b|andA”=|0 1 96 |thenn+a+bisequalto:
001 0 0 1
A) 24
B) 25
C) 26
D) 2736
Answer: 26
Solution: 1 aa 1 48 2064
Given,A= |0 1 b|andA"= |0 1 96
001 0 0 1
0 aa
Let|0o 0 b|=X
000
So, A=I1+X
0 0 ab 000
Now solving X2= {0 0 0 |and X3= [0 0 0| =0
00 0 000
Now, A™ = (I+ X)"
=I+"C)- X +"Cy X2+ 7Cy- X3+
n(n—1
=I+nX+ %XQ
n(n—1)
1 na na+ ab
“lo 1 nb
00 1
1 48 2064
Now comparing with A= [0 1 96
00 1
We can see clearly, na = 48, nb = 96 and
na(nb—b)
— + na = 2064
On simplifying above values we get,
=b=12,a=6andn=238
. n+a+b=12+6+8=26
Q.44. a2 2 22 92 I~ ,
Focus of ellipse o + - = 1 and hyperbola R 1 coincide. Then, latus rectum of hyperbola is
= (o3
4
A 5
B) 6
c) 7

g — Ramu is not honest
r— Ramu is rich
. Ramu is innocent and not honest is represented by p A ¢

So, Ramu is innocent and not honest if and only if he is rich is represented by (p A g) <> 7
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D) 8
Answer:

Solution:

A 10
B) 12
C) 20
D) 24
Answer:

Solution:

Q.46.

wloo Wk w|N

7

z? y2 z? y2
If ellipse — + — =1 and hyperbola — — — =1 have same foci,
a2 b2 12 m2
Then aey = leg or (ael)2 = (lez)2 where e & es are eccentricity of ellipse and hyperbola respectively,
S0, a2 — b2 =12 + m?
Now putting the given values we get,

:>9—7:%+a2éa2:—

NG RN|

2 2
Length of latus rectum = 2m” 207, (Z) =7
! 1
2

Eight numbers 3,5,7,2k,12,15,21,27 are in increasing order and if mean deviation about median is 6. Then median of data

12

th th
We know that median of data for even number of observation is given by mean of (%) & (% + 1) observation,

So, median of given data = 2hH12

k+6

Now Mean Deviation about median is given as 6

_ (k3)+(k+1)+(k—1)+(6—k)+(9—k) +(15—k)+(21-k)
h 8

Now by formula we get, (M)

4—2k
= > 5 =6 =>k=6

Hence, median =k + 6 =12

Area enclosed by the curve y2 + z4=z2 s

Embibe: Al Powered Personalised Adaptive Learning & Outcomes Platform 22



Solution: Since powers of z & y are even so 2 = 22 — z4 will be symmetric across z & y axis.
Now 32 = 2 — zd= 22 (1 - x2) =22 (1 — 2) (1 + z) will touch axis at
y=0=2=0,1,—-1
Also we know 2> 0= z2(z + 1) (1 —z) >0

=ze[-1,1]

Plotting the graph of y = + |z|4/1 — 22, we get,

Y

Therefore, required area = 4f01az 1— z2dz

341
_22\2
I L
N 3 T3
0
+1 — -5 _
Q.47. The shortest distance between the lines i _ye and 3 _¥o =T is:
7 —6 1 1 -2 1
A) V29
T2
B) 329
C) V29
D) 2,29

Answer:  2,/29
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Solution: . . z-3 Y5 2T
Given lines are, ===

= A(Say)

z+l Y+l 24l
and === —g =~ —uSay)

Vector form of lines are 77 = 33 + 55 + 7k + A (z — 27+ k) andrs=—3—j—k+p (72 — 67 + k) respectively,

So,af =33 +5]+ Th,ag = —i—j — k

= —47 — 67 — 8k

- o |V k

by xba=1|1 -2 1
7 -6 1

=i ((-2)+6)—7(1—7) +k((—6)+ 14)

=47+ 65 + 8k

So. (@~ ar) - (01 x 3 ) = (~4i - 67 - 8k) - (41 + 67 + 8k )

=—-16 — 36 — 64

=-116

— =

’bl x b2< = /(@2 + 62+ (@82 =yI6T36 762
— J/IT6

..The shortest distance between given lines is,

— —
(@7“1)'(171%2) ’7116
‘b—{xb—g‘ /16
116
ey
Y
— 2,79

Q48.  The value of [1§! ([sinﬂ'm] 4 elcos 27””])d:1: is, where [.] represents greatest integer function

A) 52

B) —52+?

C) 4348

e

D) _304 %

e

Answer: 52
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Solution: Given, f}gl ([sinﬂ'm} 4 elcos 27””])dm

Now let 1 = [ [sin7z]dz and I = f}gle[‘los 2] gy,
Now checking periodicity of [sin7z] we get,
0<z<1l= [sinmz]=0

l<z<2= [sinmz]=-1

[sinz] — periodic with period 2

So, Iy = 52 [ [sinnz]de

=52 [ [0+ [F-1de] = 52

Now checking periodicity of [cos 27z] we get,
O<w<%:> [cos2mz] =0

1 1
Z<x<§:>[cos27r:v]f—1

3
%<x<1:>[cos2m:]:—1

3
Z<w<1:>[00527m:}:0

So, [cos 27z] has periodicity of 1

1 3
So, Io =104 f04 eodw+f14 efldx+f% eOdz
4 4

1 1 1
:>127104(Z+;x5+

)

N

52
= Ip=52+—

_ 52 101 (fa: [cos 2] _ 52
So, h+Ip=—_or = ([sm7m:]+e )dmf?

Q.49. Let f(x) be a quadratic polynomial whose leading coefficientis 1. If f(0)=p, p#0, f(1)= % such that f(z) =0 and
fofofofo(xz)= 0 have a common root, then f(—3) is equal to

A) 25

B) 2

Cc) 9

D) I
2

Answer: 25
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Solution:

Q.50.

Let f(z) =22+ bz +p

If o is the common root, then f(a) =0 and f(f(f(f(a))))=0

Nowf():1+b+p—%:>b:—p—§
2 2 _P
flo)=p (p+3)p+p 3
P
+#(3) -0
i.e p—2—( +2)£+ =0= f—andbf_—%
g \PTy)yTPmRTR 6
2 BT
So f(z)== 6z+2
Hence,f(—3):9+§+g:25
dy  4y3+222
Solution of differential equation S M,y(l) =1is

T 3y2p4a3

A) y3 + :c2y =2z

B) 3y3 + 2x2y =84

C) yP+ay=s8zt

D) 3 2%y=2z?

Answer:

Solution:

3

Yo+ wzy =24

Given,

dy 4y3+2z2y
- = Y 1) =1
dz 3425443

Since it is a homogenous equation,

d;
So let y = vz, then d—y:v—&-wd—v
x

30241

dv:f%dxéln|v3+v‘:ln|x|+lnc

=/

v3+v

NORICRE

Also given y(1) =1

So, (%)3+(%):cx l=c=2

P+ ey =20t
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