SANT@SH

Santosh Academia
Solutions to JEE (Main) - 2021

Test Date: 31st August 2021 (First Shift)

PHYSICS, CHEMISTRY & MATHEMATICS

Paper- 1
Time Allotted: 3 Hours Maximum Marks: 300
=  Piease read the instructions carefully. You are allotied 5 minutes specifically for this
purposa,

Important Instructions:

1. The test is of 3 hours duration.

2. This test paper consists of 80 guestions. Each subject (PCM) has 30 guestions. The
maximum marks are 300.

3 This question paper contains Three Parts. Part-A is Physics, Part-B is Chemistry and
Part-C is Mathematics. Each part has only two sections. Section-A and Section-B,

4, Section — A | Attempt all questions.

E. Section — B : Do any 5 guestions out of 10 Questions.

6. Section-A (01 - 20) contains 20 multiple choice questions which have only one correct
answer. Each quesfion carries +4 marks for correct answer and =1 mark for wrong
answer.

7. Section-B (01 — 10} contains 10 Numerical based questions with answer as numencal

value, Each question carries +4 marks for correct answer, There is no negative marking.
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PART — A (PHYSICS )
SECTION -A

{One Options Correct Type)

This section contains 20 multiple choice questions. Each guestion has four choices (A), (B), (C) and
{D), out of which ONLY ONE option is correct,

Q1.

Q2.

Q3.

Q4.

Choose the comect waveform that can represent the
voltage across R of the following circuit, assuming
the diode is ideal one :
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A coil having N turns is would tightly in the form of a spiral with inner and outer radii 'a’ and 'b
respectively. Find the magnetic field at centre, when a current | passes through coil:

ug[a+b] N | (b)
(") a {ﬂlj (8) 2{b- a}lﬂg“ |~a /
wd 111 dfa-b

© 4fa—b}[a bl) ©) E|:_3+h_]

In an ac circuit, an inductor, a capacitor and a resistor are connected in series with X, = R = X..
Impedance of this circuit is:

(A) 2R (B) Zero

(C) R2 (D) R

Which of the following equations is dimensionally incorrect ?
Where t = time, h = height, s = surface tension, = angle, p = density, a, r = radius, g
acceleration due to gravity, v = volume, p = pressure, W = work done, [' = forgue, e
permittivity, E = electric field, J = current density, L = length.

mnm
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Qs.

Q6.

Qr.

Qs.

Q9.

Q10.

Q1.
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A uniform heavy rod of weight 10 kg ms™, cross-sectional area 100 em'f and length 20 cm is
hanging from a fixed support. Young modulus of the material of the rod is 2 = 10" Nm™,
MNeglecting the lateral conlraction, find the elongation of rod due to its own weight:

(A) 2«10 m (B)5x 107" m

(C14x=10%m (D) 5% 107 m

A small square look offside 'a’ and one tum is placed inside a larger square loop of side b and
one turn {b == a), The two loops are coplanar with their cenires coinciding. If a current | is passed
in the square loop offside ‘b, then the coefficient of mutual inductance between the two loops is;

He B“Iri_: Ha b‘:'
Al - — B) — L1842 —
( :Idrr b { 1II-lﬂfﬂ J—H

b, 842 My a’
c) +—— D) —2842—
{ }4!'1 a { }41: \I{_ b

A helicopter is flying honzontally with a speed "v' at an altitude 'h' has to drop a food packet for a
man on the ground. What 15 the distance of helicopter from the man when the food packst is
dropped?

(A) 2ghv? = ? (8) }2”;:” £
()

2gh 2ghv? +1

'u"?

+h*

(C)

h!

The masses and radii of the earth and moon are (M, R;) and (M, R;) respectively. Their centras
are at a distance 'r apart. Find the minimum escape velocity for a particle of mass 'm’ to be
projected from the middle of these two masses;

1 /4GIM, +M.)

ENES r

N2G(M,+M,)
r

(C) V

Two plane mirrors My and M; are at right angle to each
shown. A point source 'P’ is placed at "a’ and 'Z2a’ meter away
from M, and M; respectively. The shortest distance between

the images thus formed is : (Take V5 =2.3)

(A) 2410 a (B)23a M 2a
(C)4.6a (D)3 a

AL ET T AL ATIIL,
e
- J
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M
.1
A reversible engine has an efficiency of i If the temperature of the sink is reduced by 58°C, iis

efficiency becomes double. Calculate the temperature of the sink :
(A) 280°C (B) 382°C
(C)180.4°C (D) 174°C

A moving proton and electron have the same de-Broglie wavelength. f K and P denote the K.E.
and momentum respeclively, Then choose the correcl option |

(AlK,=K.and P, =P, (B) K. <K.and P, <P,

(C) Ko< K.and P, =P, (D) Kp>K.and P, = P,
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Q12. Consider a galvanometer shunted with 50 resislance and 2% of current passes through it. What

Q13

Q14.

Q15.

Q1s6.

Q17.

is the resistance of the given galvanometer?
(A) 300 2 (B) 344 02
(C) 22602 (D) 245 Q)

A body of mass M moving at speed V, collides elastically with a mass 'm' at rest. After the
collision, the two masses move at angles 0, and 0z with respect to the initial direction of motion of
the body of mass M. The largest possible value of the ratio M/im, for which the angles @, and 0,
will be equal, is

(A) 3 (B) 1

(C)2 (D) 4

In the following logic circuit the sequence of the
inputs A, B are (0, 0), (0,1), (1, 0) and (1, 1).
The output ¥ for this sequence will be

(AY0, 1,01

(8}1,1,1.0

(C)1.0,1,0

(00,01, 1

A sample of a radioactive nucleus A disintegrates to another radioactive nucleus B, which in turn
disintegrates o some other stable nucleus C. Plot of a graph showing the variation of number of
aloms of nucleus B vesus time is .

(Assume that at t = 0, there are no B atoms in the sample)

.

(A)  No.of atoms (B)

MNo.of atoms
time ' time
I
(c) No.of atoms D) No.of atoms \
time : time '

An object is placed al the focus of concave lens having focal length f. What is the magnification
and distance of the image from the optical centre of the lens?

10 |

A) Very high, = | B

(A} Very high, « {}4 i
11

(C) 55 (D)1,

For an ideal gas the instantaneous change in pressure 'p' with velume 'v' is given by the equation

d : o
d_p = —ap. If p=py at v = 0 is the given boundary condition, then the maximum temperature one
v

mole of gas can attain is :
(Here R is the gas constant)

(A) 0°C (B8) %
(C) —Fe (D) infinity
aeR
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Q18. Angular mementum of a single particle moving with constanl speed aleng circular path :
(A) remains same in magnitude but changes in the direction
(B) changes in magnitude bul remains same in the direction
(C) remains same in magnilude and direction

(D) Is zero
Q19. Match List-l1 with List-ll.
List-l List-ll
(a) Torgue (i) MLT
(b)  Impulse (i) MT
(c) Tension (iiy ML
{d) Surface Tension {iv) MLT
Choose the most appropriate answer from the option given below ;
(A (@)=}, (b=}, (eH-iv), (diHiil) (B} (@)1}, (b)}Hiii), (c}={iv), {d){ii)
(G) (a)iif), (b)), (c}-iv), ()i} (D) (@), (b)—{iv). (c}{i). (d}-{ii)
Q20. Two particles A and B having charges 20 uC and —  20uC -5uC
5uC respectively are heid fixed with a separation of - e
Scm. At what posiion a third charged particle A 5C B

should be placed so that it does not expenence a
net electric force?

(A) AL 5 em from 20 uC on the left side of system
(B) Al 1.25 em from a — 5 uC belween two charges
(C) At midpoint between two charges

(D) At 5 cm from — 5 uC on the right side
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SECTION -B

(Numerical Answer Type)

This section contains 10 questions. The answer to each guestion is a NUMERICAL VALUE. For each
question, enter the correct numerical value (in decimal notation, truncatedirounded-off to the second

decimal place).

Q1.

Q3l.

Q4.

Qs.

Q&.

Q7.

The voltage drop across 150 resistance in the 40 150
given figure will be V. /W 20 r—
II.-"._{ 453_?/; l.t‘.k-l_..._lll 1 D£1 .I.."' . .‘\_\.—
/ Ay [ R '
F '\.,
RS 4 B“E;! \ 11‘?“5‘1 \ .-"f
89/ 120
2V 1
] ! e T

A square shaped wire with resistance of each side 3() is benl to form a complete circle. The
resistance between two diametrically opposite points of the crcle in unit of £ will be

A car is moving on a plane inclined at 30° to the horizontal with an acceleration of 10ms™ parallel
to the plane upward. A bob is suspended by a string from the roof of the car. The angle in

degrees which the string makes with the vertical is (Take g=10ms )
A capacitor of 50 pF is connected in a cireuit as |
shown in figure. The charge on the upper plate of 8Y okirs
the capacitoris_ uC. o, T
2k s
2k
| —C=50ufF
e

A wire having a linear mass density 8.0 x 107 kg/m is stretched between two rigid supports with a
tension of 800 N. The wire resonates al a frequency of 500 Hz, The next higher frequency at

which the same wire resonates is 550 Hz. The length of the wire is m.
When a rubber ball is taken to a depth of m in deep sea, its volume decreases by
0.5%.

(The bulk modulus of rubber = 9.8 = 108 Nm
Density of sea water = 107 kgm™
g=98ms")

A particle of mass 1 kg is hanging from a spring of force constant 100 Nm™'. The mass is pulled
slightly downward and released so that it executes free simple harmonic motion with time period
T. The time when the kinetic energy and potential energy of the system will become equal, Is

} .The value of x is .
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Qa.

Qs.

Q1o0.
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A block moving horizontally on a smooth surface with a speed of 40 ms ' splits into two equal

parts. If one of the parts moves al 80 ms  in the same direction, then the fractional change in the
kinetic enargy will be x - 4 where x = .

The electric field in an eleciromagnetic wave is given by E = (50 NC™) sinm (t-x/c)
The energy contained in a cylinder of volume YV is 55 = 107" J. The value of V is
3
cm’.
(given by cp =88« 100" C'N'm™)

If the sum of the heights of transmiting and receiving antennas in the line of sight of
communication is fixed at 160 m, then the maximum range of LOS communication is km.
(Take radius of Earth = 6400 km)
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This section contains 20 multiple choice questions. Each guestion has four choices (A), (B), (C) and

PART —-B (CHE MISTRY )
SECTION -A

{One Options Correct Type)

(D), out of which ONLY ONE option is correct,

Q1.

Q2.

Q3.

Given below are two statements | one is labelled as Assertion (A) and the other is labelled as

Reason (R).

Assertion (A) : Metallic character decreases and non-metallic characler increases on moving

from left to nght in a penod.

Reason (R) : It is due to increase in ionisation enthalpy and decrease in electron gain enthalpy,

when one moves from left to right in a penod.

In the light of the above statements, choose the most appropriate answer from the options given

below:

{A) (A) is false but (R) is true.

{B) Both {A) and (R) are correct and (R) is the correct explanation of (A)
(C) Both (A) and (R) are correct but (R) is not the correct explanation of (A)
(D) (A) 1s true but (R) is false

The structure of product C, formed by the following sequence of reactions is :

, , Benzene . KON _
CH,COOH + SQCI, - AICL, :bH
CM
_~._-CH2-CHaCN J(,,DH
1 3 Pl
(A) R J (B) l,gs ‘““|~ CHa
“x_.-f”-‘
o
H._ ,~COOH J
o S R S .
© [ | CH3 ® 7 “CHa
Hh. !
N %MEN

Given below are two statemenis :
Statement-l : The process of producing syn-gas is called gasification of coal.
Statement-ll : The composition of syn-gasisCO+ CO, + Ha (1:1: 1)

In the hight of the above statements, choose the most appropriate answer from the options given

below :

(A) Statement-l is true but Statement-ll is false

(B) Both Statement-l and Statement-ll are true

(C) Statement-l is false but Statement-l is true

(D) Both Statement-l and Statement-ll are false
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Q4.

Qs.

Qeé.

Qr.

Q8.

Q9.
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Choose the correct name for compound given below :

o

(A) (4E)-5-Bromo-hex-2-en-4-yne (B) (2E)-2-Bromo-hex-4-yn-2-ene
(C) (2E)-2-Bromo-hex-2-en-4-yne (D) (4E)-5-Bromo-hex-4-en-2-yne

Select the graph that correctly describes the adsorption isotherms at two temperatures T, and T:
(Ty=T;)foragas:
(x — mass of the gas adsorbed ; m — mass of adsorbent ; P — pressure)

5 u T
m Ta m
(A) . ®)
P =
o " Ti
Ty rr'
(C) T (D) T,
F P F

Given below are two statements: one is |labelled as Assertion (A} and the other is fabelled as
Reason (R).

Assertion (A) : Aluminium is extracted from bauxite by the electrolysis of molten mixture of ALLO.
with cryalite.

Reason (R) : The oxidation state of Al in cryolite is +3.

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

(A) Both (A) and (R) are correct but (R) is not the correct explanation of (A)

(B) Both (A) and (R) are correct and (R) Is the correct explanation aof (A)

(C) (A) is true but (R) is false

(D) (A) is Talse but (R) is true.

The major companentfingredient of Portland Cement is
(A) tricalcium silicate (B) dicalcium aluminate
(C) dicalcium silicate (D) tricalcium aluminale

The denticity of an organic ligand, biuret is :

(A) 6 (B)4

(C)2 (D)3

BOD values (in ppm) for clean water (A) and polluted water (B) are expected respectively
(A)A<5 B=>17 (B)A=15 B =47

(CYA>25B<17 (D) A > 50, B < 27
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Q1.

Q1z.

Q13.

Q10. The correct order of reactivity of the given chlorides with acetate in acetic acid is :
CH3

Cl )\\ cl Cl CHy CH2Cl
) ) i /\r
= e o

GH3

) ]/ O i L o -

CHH
CHa
/__fm, CHgGI El , _CH3 . /LV.GI
(C) ) J > |
‘“-\.“_\U_.-"'f *--.R._:f.r"__,.-
EH3
CH3

A CHzCl - ci ﬁ_f,cl Cl o~ -CH3
) J > || > | | = \| (

= o = ~N
CHa

In the structure of the dichromate ion, there is a :
(A) non-linear unsymmeitrical Cr—O-Cr bond.

(B} non-linear symmetrical Cr—0O-Cr bond.

(C) linear symmetrical Cr-0-Cr bond.

(D) linear unsymmetrical Cr-0-Cr bond.

Which one of the following lanthanides exhibits +2 oxidation siate with diamagnetic nature?
(Glven Z for Nd = 80, Yb =70, La = 57, Ce = 58)

{A) La (Bl Yb

{C) Nd (D) Ce

Given below are two statements : one is labelled as Assertion (A) and the other is labelled as
Reason (R) :

Assertion (A) : A simple distillation can be used to separate a mixture of propanol and
propanone.

Reason (R} : Two liquids with a difference of more than 20°C in their bailing poinls can be
separated by simple distillations.

In the light of the above statements, choose the most appropriate answer from the options given
below ;

(A) Both (A) and (R) are correct and (R) is the correct explanation of (A)

(B) (A) is false but (R) is true.

(C) (A) is true but (R) is false

(D) Both (A) and (R) are correct but (R) is not the correct explanation of (A)
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Q14.

Q15.

Q16.

Q1i7.

Q1is.
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Monomer of Movolac is ;

(A) o-Hydroxymethylphenol (B) 3-Hydroxyhutanoic acid
(C) 1.3-Butadiene and styrene (D) phenal and melamine
Which one of the following compounds contains [i-C4-C, glycosidic linkage?
(A) Mallose (B) Lactose
(C) Amylose (D) Sucrose
The major product formed in the following reaction s :
CHa
conc H,50,
H3C—C—CH—CH3 — = Major Product
| I a Tew drops
CH3z OH
CHg
| H3C.
(A) CH3-C——CH—CH2 (B) 9 EEG:CH—CHg
I 3
CHg
HaC CH3
/ CH3-C—=CH—CH2CH3
(C) = (D) |
CH3
HaC CH3
Which one of the following 0.10 M agueous solutions will exhibit the largest freezing point
depression?
(A) glucose (B) hydrazine
(C) glycine (D) KHSO,

The major products A and B in the following sel of reactions are :
LA, >(UH HO'
H,0" cN S0,
OH Y _OH Y _OH
= = ‘H“H-_
(A) A= \( B = /\{ B) A )QNH . B= >—COOH
2

CHD cr::up_H

OH OH
o a X X e X
NHz CH OH CHO
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Q19.

Q20.

Which one of the following is the correcl PV vs P plot al constant temperature for an ideal gas? (P
and V stand for pressure and volume of the gas respectively)

PV PV
(A) (B)

P P
(C) (2)

P P

Given below are two statements : one is labelled as Assertion (A) and the other is labelled as

Reason (R).
Assertion (A) :  Treatment of bromine water with propene yields 1-bromopropan-2-ol.
Reason (R) : Attack of water on bromonium ion follows Markovnikov rule and results in 1-

bromopropan-2-ol.
In the light of the above statements, choose the most appropriate answer from the options given
below :
(A) Both {A) and (R) are true but (R) is NOT the correct explanation of (A)
(B) (A) is true but (R) is false.
{C) Both (A) and (R) are true and (R) Is the correct explanation of (A)
(C1) {A) Is false but (R} is true.
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SECTION -B

(Numerical Answer Type)

This section contains 10 guestions. The answer to each question s a NUMERICAL VALUE. For each
guastion, enter the correct numerical value (in decimal notation, truncated/rounded-off to the second
decimal place),

Q1.

Q2.

Q3.

Q4.

Q5.

Q8.

Q7.

A:B. Is a sparingly soluble salt of molar mass M (g mol”) and solubility x g L. The solubility

I

3
> b :
product satisfies K., = al ﬁ ] . The value of 5 is . {Integer answer)

The total number of reagents from those given below, that can convert nitrobenzene into aniline Is
. (Integer answer)

|. Sn— HCI

Il. Sn — NH,OH

lll. Fe — HCI

V. Zn —HCI

V.H.—Pd

VI, Hz — Raney Nickel

The molarity of the solution Ereparad by dissolving 8,3 g of oxalic acid (H,C;0, - 2H,0) in 250 mL
of water in mol L' is % x 107, The value of x is . (Nearest integer)
[Atomic mass: H: 1.0, C:12.0, O 16.0]

Consider the following cell reaction :
9 9

The value of E., is 4,315V at 25°C. If AH° = -825.2 kJ mol™', the standard entropy change AS*

inJK'is . (Nearest integer)
[Given: Faraday constant = 96487 C mol™']

Consider the sulphides HgS, PbS, CuS, Sb.S., As:S; and CdS. Number of these sulphides
soluble in 50% HNO; is .

For a first order reaction, the ratio of the time for 75% completion of a reaction to the time for 50%
completion is . (Integer answer)

According to the following figure, the magnitude of the enthalpy change of the reaction
A+B—-M+Ninkdmol™
15 equal to . (Integer answer)

1 “/T \ % =20k moi’
&a+B8 =

e S \ y =45k mial '
z =15kd mal™'

[
e
;

Reaction Coordinate

Enargy
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Qs. The number of halogen/(s) forming halic (V) acid is

Q9.  The number of hydrogen bonded water molecule(s) associated with stoichiometry CuS0s5H,0 is

Q10. Ge{Z = 32) in its ground state electronic configuration has x completely filled orbitals with m, =
0. The value of X is
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PART -C (MATHEMATICS )
SECTION -A

{One Options Correct Type)

This section contains 20 multiple choice questions. Each guestion has four choices (A), (B), (C) and
{D}, out of which ONLY ONE option is correct.

Q1.  Let *. o= |, v| be such that the Boolean expression (p* -~ gq) = (p o q) is a tautology. Then :

(A} *=nO=v (BY *=a,0=n

(C) *=w, o= (O) *=wn=mn

Q2. Let the equation of the plane, that passes through the point (1, 4, =3) and contains the line of
intersection of the planes 3x-2y+4z-7T=0and x+5y-2z+09=0,be ax+py+ 32+ 3 =0, then
a +f +vis equal to:

(A) 23 (B) 15
(C) =15 (D) =23
Q3. The number of real roots of the equation e* +2e™ —e" -6=10 Is:
(A) 4 (B) O
(G311 (D)2

12s

Q4.  The function f{x)= |=¢“ ~2x-3 ™ """is not differentiable at exactly;

{A) three points {B) four points
{C) two points (D) one point

Q5. If p and g are the lengths of the perpendiculars from the origin on the lines.
X COSEC & — ¥ Sec a = k oot 2o and ¥ sin « + y cos a = k sin 2a respectively, then k¥ is equal to:

(A) p° + 2¢° (B) 4p° + q
(C) p* +4q° (D) 2p° + ¢’
sin®( ncos” x|
Qe. lim - ~is equal tor
X = K
(A) 2" (B) 4"
(Cy=* (D) dn
a, a, a,
Q7. If a, = ms?— Isin %'T.T —1,2,3...,i = ¥—1, then the determinant a, a. a.lisequalto:
8, 8; 8y
(A) aza; — sas (B) ag
(C) a:3; — asay (D) as
Qs. The length of the latus rectum of a paraboia, whose vertex and focus are on the positive x-axis at
a distance R and 5 (>R) respectively from the origin, is :
(A)4(S +R) (B)2(S +R)
(C)2(S-R) (D)4(S-R)
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Qs.

Q10.

Q11.

Q1z.

Q1a.

Q14.

Three numbers are in an increasing geometric progression with common ratio r. If the middle
number is doubled, then the new numbers are in an arithmetic progression with common
difference d. If the fourth term of GPis 3 ¢, then r* — d is equal to:

(A)7+ 43
(C) 7+ 343

(B)7 -3
DI 7-73

The line 12x ::uaﬂ + By sinfl = 60 is tangent to which nf the following curves?

{A) 14-1:: + 25y = 3600

(B) x° +5r2 60

(C)x* + v = 169 (D) 25x° + 12y* = 3600
1 142
—log, | —2 x <0
X 1 X
v b
Il the function f{x) = 1k x=0
cos® x—sin’x -1
x>0
v +1-1
I
: 1 1 4
is continuous at x = {, then -+ —+ —is equal lo:
a b K
(A} 4 (B) -5
(C)3 (D) -4
The integral I L -dx is equal to: (where C is a constant of integration)
\,’u 1) (x+2F
x-1 3% i
c B) —| C
) [ 12J+ ®) tx—1T+

CHERR

The sum of 10 terms of the series

g - B + .08
Px2' 2°x3" 3'x4® T
143
— 1
(A 144 (B)
120
©) 75 P13

Which of the following is not correct for relation R on the set of real numbers?
(A) (x, ¥l e R<= 0= x| =|v| =1 Is neither transitive nor symmetric,

(A) (. ¥)e Re= < |x—vy| < 1is reflexive and symmetric.

(C)ix, ¥)e R < |x|—|y| = 1is reflexive but not symmetric.

(D) (x, v)e Rex 0 < |x—y| = 1is symmetric and transitive.
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Q15.

Q16.

Q17.

Q18.

Q19.

Q20.
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dy 20" -2 5 s .
If N o K0} =1 then y(1)is equal to: |
(A)loga(1 + &) (B) logs(1 + &)
(C) loga(2 + &) (D} loga(2e)

Let f be a non-negative function in [0, 1] and twice differentiable in (0, 1). If

L’,;‘1-{f{t}}zm=jl;rmdr,u£x*__1 and f(0)=0, then [imxllj;f{t}dt:

(&) does not exist (B) equals 1

(C) equals ; (D) equals 0

Let a and b be two vectors such that :!Eei - 35| = |33'+ E| and the angle between a and b is 60°, If

;éis a unit vector, then |E| is equal to:

(A) B (B) 5

(C)8 (D) 4

cosec18” is a root of the equation:

(A’ + 2% —4=0 (Blx'—2x+4=0
(Cldx’ +2x—1=10 (D)x*—2x—4=0

A vertical pole fixed lo the horizontal ground is divided in the ratio 3 ; 7 by a mark on it with lower
part shorter than the upper part. If the two parts subtend equal angles at a point on the ground 18
m away from the base of the pole, then the height of the pole {in meters) is :

(A) 8410 (B) 12,/15
(C) 12410 (D) 6410
If the following system of linear equations

2x+y+z=5

N=Y+Z=3

X+y+az="b
has no solution, then:

1 7 1 7
{HJ‘ a 5'.!:}— 5 {B'J ax 51'3 = E

(C)a=—.b=

L J QY
A
———
]
=
o
]
|
!
(=g
k!
|
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SECTION -B

(Numerical Answer Type)

This section contains 10 questions. The answer to each question is a8 NUMERICAL VALUE. For each
question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the second
decimal place).

Q1.

Q3.

Q4.

Qs.

Qe.

Q7.

Q8.
Q9.

Q10.

If 'R" is the least value of 'a' such that the function f(x) = %"+ ax + 1 is increasing on [1, 2] and 'S
is the greatest value of 'a' such that the function fix) = ¥° + ax + 1 Is decreasing on [1, 2], then the
value of |R -S| is

|
Let [t] denote the greatest integer < t. Then the value of 8- “[.?x] +ixljdxis _

2
If the variable line 3x + 4y = o lies between the two circles (x-1)"+(y—1)° =1 and

(k-9 +|y - 1]2 = 4, without intercepting a chord on either circle, then the sum of all the integral
values of a is

The number of six letter words (with or without meaning), formed using all the |etters of the word
YVOWELS', so that all the consonants never come together, is

x~=1 Wy~ZRIr+

1
5 3 & and the

The square of the distance of the pointl of intersection of the line
plane 2x — y + z = & from the paint (-1, -1, 2} is

¢ x 12

If ]k Is the term, independent of %, in the binomial expansion of 'l

-
&

132
3 —1] . then Kk is equal lo
x* )

A point z moves in the complex plane such that arg [Z_

2 T .
]: %.then the minimum value of
Z+

|z—'9~4'§—2i

2
‘ is equal to

The mean of 10 numbers 7= 8, 10= 10, 13« 12, 16x 14, ... is

An electric instrument consists of two units. Each unit must function independently for the
instrument to operate. The probability that the first unit functions is 0.9 and that of the second unit
is 0.8. The instrument is switched on and it fails to operate. If the probability that only the first unit
failed and second unit is functioning is p, then 98 pis equal to

IFxpix) = [ (3t° - 26'(t))dt.x > -2 and $(0) = 4, then $(2) is
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Santosh Academia

Keys to JEE (Main) - 2021

PART —A (PHYSICS)

SECTION -A

B B 3. D

B D 7. B ;

c 10. D 1. c 12.

A 14, B 15: B 16.

C 18. C 19. Cc 20.
SECTION - B

6 3 3. 30

10 : 500 7. 8 8.

500 10. 64

PART - B (CHEMISTRY)

SECTION - A

D B 3. A

A : A [l A

A 10. A 11. B 12.

A 14. A 15 B 16.

D 18. B 18. A 20.
SECTION - B

108 2 20 4.

4 6. 45

1 10.
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13.
17.

m o r>» 0P

61
28
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PART - C (MATHEMATICS)

SECTION- A
2. D 3. ¢
B I c
0. A 1. B
14. D 15, A
18. D 19. €
SECTION -B
2. 5 3. 165
a5 I 98
0. 4
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Santosh Academia
Solutions to JEE (Main) - 2021

PART - A (PHYSICS)

SECTION -A

Sol1. Diode, in forward biased condition only, v
will allow current to flow through it. T — .
Pot. diff across resistor is X £ A
AV = (10sinwt —3) voll +3 | s e
But in reverse biased condition of 0 o
diode, 3
AV = 0 (across diode) v

Sol2. Let us consider an elementary nng of y
radius r and thickness dr in which
current is flowing.
So, No. of turns in this elementary ring

‘N
dN=| —— [dr AX
(=)
IdM
§ 'da}ulwﬂm = =
k W
ol [ N
orB=[dB=["2x| —— |dr
[ ! 2r § lL b-a ]
or B= .. N i E
2(b-a) a

Sol3. Z= R +(X.-X.J

Z=R*+(R-R)’ [+ X, = X. =R — Given]

Z=R
Sold. —[W]=[6]=[MLT* ] correct

4[h]=[L1=[25“::H.' )
P J
¥ - -
_L _._%} =i_LJT"_k—} Incorrect

-

ok
3= LTt —» comadct
i{J

[AL*][AL?]
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Sol5. W =10kgm/s’

oo

A =100cm’ T
f = 20cm l}{
Y =2x10"N/m?
Y= ﬂ- =4 AF = E T
AAT AY
For elemental mass of length, dx

Change in its length et
":I[{ - x).dx

d(Ad) =

o Af = jd{d.r'j

PowW
=|—Af—x)dx
lhw )

1w

T 2AY
On putting values we get
Af =85x10"m

Al

Solé. §=MI 4 b >
Also
¢ =B.A =BAcos0

4{ Hy!

| EIIE
R 1'ﬂ

= | o=+ = L. a’
ﬂJRLg]{Jﬁ Jﬁm

bl 2

=4 —-...EE
b=

And on comparing ¢ with
=Ml

4x H_'!_]i:'_}ie =
2nb

Mi

Sol7. h-= %gt: —Dvy

g !
art= |—
g h
50, % = vt .
or, x=v G :
' g ;“_“‘iw
So, dist of man from helicopter is

2
Jh' + =J ’—:v"ﬂ=\(2vh+h’

g 9
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Sol8.

Sol9,

Sol10.

at point P,
=KE, +PE;
1, |l-6Mm GMm|
2 | (r12)  riz2 |
at infinity (ie for escaping from both
masses)
- kE_+PE,
=0+10
S0, According to conservation of

mechanical energy
KE. +PE. = KE, +PE,

= ~mvi—2CT M, M, )= 0+0

{4G{M, +M,)
=:“1""n- = —_—
r

dist |,1, = 2./5a
=2x2.3a
= 4.6a

= inr 25%

AT, . ==58"C (ie decreased)

1]'=%ﬂr 50%

Ty =7

JEE-MAIN-2021 (31" August-First Shift)-PCM-23

(M, Rz Imom M1Ry
T
. A - SRS (W
Ca (] |I
; o
——
earth
3
o --ymagP
. E :T
J5a". i '2a
3 ,
‘Q’Flﬁv{“ﬂm“m“mw

JBar, |

L] i

"Iz

As we know, the efficiency for a reversible engine is given by :

= 1—% [T, — sink temperature]

1

.1

T, - 58"
_;1_351;1_u

4 T, 2 Ty
On comparing both, we get

3 o oF
T,= ;T &(T,-88C)- =
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sol11.

Sol12.

Sol13.

Proton electron
Charge : +@ -€
Wavelength : A A
KE : Kp K.
Maomentum : Pe P.
P

Aswe know KE =
2m

Also, de-broglie wavelength, i is given by

;L=E or A= h

P W 2mK

b —» same Tor both
KK,

. h
Again i = -
g # o

-+ P — same for both
siPe=R

= 0.02ix R, =0.98ix 5
[in parallel, pot. Diff is same]

i 0.02 - BG
-+ 5

or,R, =49x%5 e
R, = 2450
>
0.98i 50)
MV, =MV, +mV, () @-'Vn"-{f)
also, B, =0, =6(say) (gtrest}
MY =TV, () (Before collision)
:I-M'u’u’ = IMU,J i 1m\u’; ,
2 2 2 > all
MV = MV? + mv? (il Al
; v "“:Gl
MV, = MV} +m)| L | fusing eq” (i) <2,
LI "‘i:'_"-
S i Y 7 AVs
MV =lM i J"-’f (After collision)
; | B
"l..l""l = 14+ — 'lun"""
= e v

(MV, ) = (MY, )" +(mV, ) +2(MV)(mV, )cos(180 — 2a)
(MV, ) = 2(MV, )" +2(MV, ) cosa |using eq"(ii) |
(M, ) =2(MV, ) [1+ cosa]

VE =2V {1+ cosa)

v :|r1;% Vi =2V} (1+ cosa) [1+% |=2(1+ cosa)

(cosw) =1
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(1+E1=d

.M
(E] =3
ml'ﬂ.:l‘:i

Sol14. Input are :

(0,0):(0.1):(1.0):( 1.1). '—_rij_
Thus, the outputyis: (1,1,1,0) s B o {

A

- - P -

0
0
1
1

— o — |

==

Y
1
1
1
0

Sol15. A—= 3B—=.3C N, 4
Amount of B,

N, - ,
R (& .-.,,1_E-.-.u.]
=y -

or Ny =K(e "™ -e ™'}

N;

Where K = —"* N,

Sol16. m=

~fu—f £ A
Ves——=V= =—=—
u+f f-f =2 2

—y
=
c

|

|

AN

P

11 —

- dist of image from optical centre = %

Sol17. aF =-aP, at V=V, P=FR,
dv
Toee =17 fOr n=1
£=—3P (Given)
dv
dP
—=—ad
5 adV
On integrating, we get
P dF W
—=-afdv
5 P 0
i
I‘H[E E: —a{U}:\-F"‘:PEE-w
I:-"In )

Also, we know, PV =nRT
(Pe ™)V =nRT
P.ve™

nk

= =
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= Ve"u-a+e™.1=0
= (-a¥ +1)e™ =0

Sol1B, L=rxp=L= mvr{i.t}l

Direction & magnitude both remain
same for particle moving with
constant speed.

Sol19. (a) Torgue — MLT * — (i)
(b) Impulse —» MIT "< (i}
(c) Tension — MLT ™ — (iv)

]

{d) surface Tension —» 'ﬂlir— = MT (i)

Sol20. From observation, we can say that night of A B
-auc charge, net electric force (or electnc +20uc ~5uc
field) can be zero. 5
5o K(Bic)a_k(20uc)q s i ¢

x° (5+x)
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SECTION -B
Soll. R, =86Q
A = % = 2A {through battery)
g I"Ill'll'il.' - EV
Sol2. R, =30 31} 6L
30 30 = — .
30 60
sol3. -9 _ 3o
2
. T':aé'.ﬂl,'. e
Sol4. Q=0CV
= {50 uF )= 2V
=100=10°C

2 =100uC — {on upper plate)

Sol5. i =9=10"kg/m
T =900N
f, = 500Hz — resonance frequency a g
f. = 550Hz -+ MNext higher frequency

N = n}— (for wire fixed at both ends)

900N
=1000m /
\/; Vox10+ °

v=Tk

or £=f-_=-1‘“=ﬁ—ll"r
A 21

TOOININNNIN
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n= 1000
S00Hz= 3

10

n
— =10
1 net
. B00Hz = 10x 1000

A f
= f=10m

Sol6. F-—-El’:i"-l
Vo

V)

'

__ —legh)

[ =U.5% of % }

A

pgh _ _, _ 908x10°x0.005
[—G.GD_EU,, \ 10°% 9.8

Vi J

= h=500m

or B=

Sol7. x = Asinwt (Eq. of a particle execuling SHM)
WhenKE = PE

j—mv’ - ke
2 2
%m w (AT =%’ )= —kx’ [ k=ma |

at equilibrium
_mg
"k

So, = Asinot
= sinomt

=inl

=1&T=—

G Ela s §1"7|-‘§:71|}
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Sol8.

Sol9.

Soli0.

B=F 'm.,m
e = —¥'+ —= B0
mx40 2 2

= y'=20m/s

Tm| @ 2 |
kE,aEE[v + 607
1m;
= 1M907 ¢ 602
22 ]
=%m{zmn}

" mi2000)- ' m(1600
AKE _ 3200015 mitea0)
KE ! m(1600)

2
1
“ Em{-ﬂfﬂﬂ] 1 x
T s 4 4
5 m(1600)
S ="

E=(50N/s)sinm(t-x/c)
Energy 55«10 "7J.,vol v="7?

u= %—r.,?E’ + energy density
cu=S U=y
v

1
= Ee:.}EE.V

555107 = %xB.EEHG 2y 50Ky

e 565x10"x2
B.55x2500x 10"

=(.0497 < 10°

= 497

= 500cm’

«10%cm’

dM = /2Rh, +,/2Rh,
+h, +h, =160

So, h, =160-h,

d,, = /2Rh, +[2R(160—h, )
~ d(dM)
“dh,

[ Given |

0 [for maximua [ minimua)

1 1
4
2V2Rh:  2,[2R(160-h; )
1 1
— =
2y2Rh,  2,/2R(160-h, |

=) = AR |
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m

40m/s

KE, = ;m[ 401

m'2 m'2
V‘
PR Y
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Soli.

Sol2.

Sol3.

Sold.

Sol5.

Sol6.

= h, =160-h;
= h. = 80m

-, d, = +/2x 6400000« 80 + /2« 400000 80

= 2J16x 64« 10°
= 2w dx Bx10°
d,, =64 km

PART —B (CHEMISTRY)
SECTION -A

Assertion (A) is correct & Reason (R) is incorrect

— Metallic character decreases from left to right & non metallic character increases from left to
right

— |, E, increases & etectron gain enthalpy also increases from left to right.

ﬁ o]
|Z
HaC—C—0OH + SOCIz = H3C—C—Cl + S0z + HCl
(A)
H / AICI3
~:|3H
|( “JJ CN ¥
e
(C)

Synthetic gas is a syn-gas which is also called water gas |.e mixture of (CO + H;)

C+HO —=cCco + H,
{Red hot) {1:1) mixture

(2E} 2- Bromo hex « 2- en — 4 -yne

=5 ¥

By increases in lemperature absorption decreases, Ty > T; means higher absorplion at T;
lemperature.

In electrolytic reduction of Al:Os, cryolite (MasAlF:) is used to increase conductivity & decrease
melting point. Oxidation state of Al in cryolite (MaszAlF:) is (+3),
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Sol7.

Sol8.

Sol9.

Sol10.

Sol11.

Soli12.

Sol13.

Sol14.
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Fortland cement contains
Dicalcium silicate = 26%
Tricalcium silicate = 51%
Tricalcium aluminate = 11%
Hence major percentage is of tricalcium silicate.

Biuret is
O O
| II

L] -C
HoN™  “NH  “NHg

Denticity is 2 of terminal —NH; only, because middle -NH will undergo in cross conjugation.
B.0.0D value <5 ppm for clean walter and B.O. value of polluted water =17 ppm.
Compound react with Sy' mechanism in presence of polar protic solvent, which follows

carbocation forming path.
Hence correct order is.

CHa
_Cl i Cl Cl. CH3 _CHa~Cl
= > = ’/
o o _.-"" ~
CHa
o O
L]
o~ r I
D7 o ||

MNon- linear and symmetrical Cr-O-Cr bond due to resonance.

La™ (z=57) = 5d'
Ce' (2= 58) = 4F°
Nd"? (z= 80) = 41"
Yb'* (z =70) = 4F"°

vo'Z = [4F b [ [0 [0 [ [0

¥b'* has no unpaired electrons thus diamagnetic in nature.

Simple distillation can be applied for the separation of two liquids has boiling point difference
greater than 20°C.
Boiling point of propancl > boiling point of propanone {(due to H- bonding effect)

MNovolac is linear polymer of o-hydroxymethyphenol.

OH TH TH
|
A -l ik
< r—EH2-OM = —HzC—y CHz i CHg-——
L[:‘I | Polymensation | ﬁ | (L
oS ™~
o-hydroxymethylphenol Nowvolac
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Sol15.
Lactose is polymer contain glycosidic linkage between C, of [i- galactose & C; of [i- glucose.
Sol16.
CHa CH3
Conc. H.80, |
Hjc—?—E:H—EHg “afew drops H3G—1[:—1|:H—EH3
OH ® CH3 OM
CHz = H 3 QH2
|-H0
CH3 CHy '
i Rearangment |
HiC—LC—CH-CH =——— Hgﬂ—(I]—QH—GHg
£y {-l'JHS- I!'I'I-'igl'-EﬂDr‘l of i—H-f y
|—:| -\—1_\___1'
u® CH; group

1
HaC—C—C-—CH3

CH3 CH3

Sol17. AT, =iKkm
Higher the value of i, more be AT,

Glucose —=i=1
Hydrazine =+ i=1
Glycine —+1=1
KHSO, —+i=3 (K'H'SO; |

Sol18.
H
OH  myuaH, -~ o

HEH m h §<
o=n @H.0 / CHaNHp

(A)
— Reduction of -CN group, gives —CH:-NH;
OH

OH  HO'/HSO, ™~ _/

e

- V.
/ C=N / ﬁ s
0
@
A |HT-H0
Y
0
N |
" —C—0OH
(B)
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Soil19. PV =nRT PV = constant (at constant T)
X
W
.Fa_ -

Pressure increases & volume decreases , PV remains constant al constant T.

Sol20.
Br, /H,O
H3C—CH=CHz2> = H3C—CH—CH2>—Br
HOBr
OH
(1-Bromopropan-2-ol)

® Ho @
HO—Br — = Eﬂ—ar

"
Br¥+ HoO

@ @
HaC—CH—CH2—Br

H3C—CH=—CH3z

¥ no:
H3C- -{l.‘,H CHz—Br
OH

SECTION -B

Solt.

3-
= £F
Iﬂ"EIEEJE-:I — aq) * EE(E':H

Solubility g %1! &

~Ksp=[A*T] [B*T
im) l M

X T (x Y
:E?[HI H“-llm!
o3

(3]

|
|
Ans. . a=108

Ksp=a %T:ma{%f
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Sol2.
Reagents [ —. )
— | O]
““‘\‘_//J
Reagents can be used are = (1) Sn/ HCI
(2) Fe | HCI
{3) H: / Pd
(4) Hz / Raney Ni
{5) Zn [/ HCI
Ans. =5
Sol3. Molarity (M) = Ll :
molecularmass = valume of solution{ml)
- 6.3x1000 4 _ 0.9M
126« 260 20

Molecular mass of oxalic acid (H,C,0,.2H.,0)
= 1xw2+12x2+16x 4+ 2218
=26+64436=126

M=2x10"M

= 20= 107°M

xx107f =20x 107

sox=20
Ans =20

Sol4.
Change in oxidaiton number = 2

____,_,—'—"_'_'_'_ _‘_\_\_\__‘—\—\_,_\_\_
.df

g TN
Cd(s)+Hg2504(s) +#5H20() ——» CdSO4-3 H20(sk+ 2Hg()

e SO _f;‘_/_,_a'
'\—\_\_\_\__\_\_\_\_

T ——— e

Change in oxidaiton number = 2
saN=2
AG® =-nELF
- —2 x4 315« 96487 Jmol”’
5 AG° = AW - TaAgS®
AH" - AG"
—
_ —825.2+1000 - (-2x4.315= 96487 )
| 298.15
_ 2w 4.315x 96487 - 825.2x 1000
- 298.15
~ B32682.81- 825200
. 298.15
_ 74828

= 25 08JK™
298.16

AS" =

JK

AS" JKT

JK
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= 25.1JK "
Ans. = 25

Sol5. Hgs, PbS, Cus, 5byS;, As:S;3, & CdS are given sulphides
CdS, PbS, As,S. & Cud are soluble in 50% HNO, but Shy3. & HgS are not soluble.

Ans.= 4

Sol6.
p, 2303, [ G, ]=2x2_3ﬂ3mg2
1= K \C, /4 k
; =2_303| [ - "=z.3ﬂaluz
R \C fEJ TR
b _
It.'r:I'"
Ans.=2

Snl?. i'nH = [E;: »]II = [ E'I1|'.I ].;,

=X=(x+y)=-¥
= -45KJ / mal
Ans. =45

Sol8. Cl, Br & | form halic(V) acid i.e HCIO4, HErO; & HIO,

Sol9. -
H H

H { CJJIII H )

_\_D = '-:"_ H A D
¥ ::0*: x‘“sfﬁ

=4 L] "l\%
\‘ﬂgu e ,—-*H H ""D{ o
H H
One water molecule is associated with hydrogen bond.

Ans.=1

Sol10. Ge (Z=132)
= 15° 25° 2p° 35” 3p" 457 3d"" 4p°
m, =0 (for 4s, 3s, 2s, 1s5) 4 orbital
m, =0 (one p orbital of 2p and 3p)
m, =0 (one d orbital)
Total orbitals = 7
Ans. =7
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PART - C (MATHEMATICS)

SECTION -A
Soll. (p ~ -q)—(pwvq)istautology
P(9| -9 | psa—q pvqg (p ~~g) = (pvg)
T 7T F F T T
T|F T T T T
FIT] F F T T
FIF | T F F T

t=A o O=V

Sol2. Equationofplaneis3x -2y +dz— 7+ ) (x+5y-2z+8)=0 ..........00)
It passes through (1,4 , - 3)and we get = %

~Trom{ijwegel 1ix+4dy+8z—-3=0= -11x-4d4y-Bz+3=0
Lo+t ==11-4-8=-23

Sol3. e” +2e" -e"-6=0 Ly
e’ =ie (0, o)
t*+2t' - t-6=0
Let f{t)=t"+2t"-1-6
f'(t)=4t" +B1° —1f
= §'(0) = =4, F'(42¢) = 400
f*(t)=128" +12t=12t{t+ 1) = D
Fort=0
= f'(t} = 0 has only one root.

One solution of f{t)=0is possible

A

Sold. f{x:|=|x"”—.?x—3|e?a'- e
.{:‘:;_21_3}3@;-1:'1i H{_.‘
= f(x)={-(x" -2x- 3} 7, —1=x<3
h{x“ ~2x-3) ™, x=3
f-{x] _|I| EEI'.'M-'.'}E “.!'{—1"4. 3{}{2_2}[—3}{3){—2”.!{ "1| % 3
| 292 ((x~1)+ 3(x* - 2x-3)(3x-2)), ~1<x<3
(=1 )= 1(-1).
(3 )=f(3")
Number of non differential points is 2 at x = -1, 3.

Sol5. Length of perpendicular from origin to xcoseca — ysecou = kcot 2o and
XS5ino + ycosa = Kksindo are
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p = kﬂDtEmSiﬂﬂEDEﬂ=E_msm in 2o K 2p

2 sindo
and g= ksinZo = E = sin2n

on solving these two we get 4p° +¢° = K’

_sinf(meos*x)  _ sin‘(n-ncos'x sin® (r sin® x{1+ cos” x
Solé. Im# = lim { E )= lirm f E )
w =~ H ¥ ==l * z-efi X

_sin*(nsin® x{(1+ cos® x)) a’sin® x{1+cos® x)° it
=lim——— 55X i =d4n” [im
a0 7°gin” {1+ cos” X\ % Wl oy

sin' x 5
i = 41{

i
Sol7. a =g
S BBy, By are in G.P.
a, ar ar 17 r
H'-r:l Ellr4 E1rrJ = 'E1jr!l N O i o
ar’ ar ar o
(i) a,a; -a,a, = E1I‘.E..|I"5 B a,raa,r'-’ = 312F‘3 _312r1;1 =0
(i) a, =ar #0
(iii) a,ar® -ar'ar” =0
{iv)a, =0

Sol8. Length of latus rectum = 4(distance between ¥
vertex and focus) = 4(5 - R)

> K

s |
{H, 5.0}

a - a -
Sol9., Let- —, g ararein G.P,.. — 2aararein A.P.
r r

2a- E=ar-2a=:~2- -T=r-2::r2-4r+1={}=:~r= E+ﬁ_
r r

Alg, arf=3r" =a=3

- d=ar-2a=3/3
P—d=7+3
I i
Sol10. Since the line %{:ﬂsﬂ +%sin&‘l=‘l is the equation of tangent to the ellipse ;— : % =1 at

(5cosd ,12sind ). Hence option (A) is correct option.
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1 [4_D In[1—;] lni1+2} ¥
- ! e 4 = i % ¥, 1 J il 4
Sol11. LHS = .HEI f{x) = lim S In| h lim— T +§11r*|a mn s i)
1+ a{ l
b . a \b)
. . -gog2x—1f 3 o 28N x -
RHS = lim f(x} = lim—- -{\-'x +1+T):I|m- ——x: 2= A {ii}
1l S g [N K-l ¥
and fimf(x) =k ............{i)
f(0")=f(0"}=f(0)
1 1
L pm=-d=k
=:a I b
From (i) (i) and (iii} we get ., -l-l-+1+i—-l:+£-——4—1-——5
a b k k
solt2. [ — . ot X1y 3 gx
[-"-“-1- T s 27 s 20 [3‘-‘? J xr2p e x+2)
x+2J K42
1.dt 1 t" 4"::-1]""
Lo+ 0 == —— | +C
SJ‘I""‘ 3 1 3[:-{+E.
4
7
Soi13. - ? B e e

L a1 1 ] 1 120
S.=31= —_— | e = e
o 2‘ y %‘[r‘! {r+1}3_ 17 121

Sol14. O<|x-y=1=0<|y—x/<1
but 0 < {x—y|<1and 0 < |y—z| < 1does not necessarily imply that 0 < [x—zj<1
as O<x—yls1= Acx-y<iwith x+y.......... (i)
and O<|y—zjs1=-1<y-z<iwithy=z....... (i)
{iy+ i) = -2<x-z=2
For example (1,2) and (2,3) satisfy 0 < |x— y| < 1 but (1,3) does not satisfy it.
0 < |x-y =1 is symmetric and but not transitive.
Option {D) Is correct oplion.

Sol15.

Ay x ¥
dx 2’ 2" -1
ot
in2” t

jz“nx —put 2 — 1=t = 2 In2 dy =dt

1 2" C
= | 2"dx ———— = s o e = =1 ==rd
f = IrTEInnt R pulx=0andy we get C

SIn{2'-1)=2"—1 put x = 1 and we gety = log,(1+ &)
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Applying Leibniz theorem ,
FI=(FOP = 1) = —- &) _ _ 4 ahintegriting both sidés, we oet

1= {f{x)f
fix)=sinx+C putx=0andfi0)=0wegetC=D
[ttt s o
- 0 : , ) o sinx 1
Now Llﬂ 7 ( 0 )byL Hospital rule Jllrg o I.Jrﬁ = -5

[28+36 =33 +b| = 4[af + ofpf +12ab-sfd + o] + 6ab
= -5(al" +8f[ +63D=0.........0)

B8 1. 55~ 4Jo| and |38
alb 2

from (i) we get ||':;| =5

cosB0” =

B=18° = 20+30=90"=sin38 = 1-sin2p =:»cusﬂ{45in29+zstne-1]=n

coosth 200, 4sin®d +2sin-1=0 = cosec®18°-2coseciB -4=0
= x" —2%—-4=0

Ix X
fanb=—=—.,..., n
@ g renand
102 5x .
N2 =——-=—........00
18 9 (i)
. . .. 2tanf ox T2
Solving () and (i) ————="— weget x= | —
g ()and (i) =~ o=~ we g ,/5

Height of pole = 10x =1210

*: 18m =
21 1
A=l =1 1 =2-a-N)+(1-a)+2=-3a+1
11 a
21 5
Ay=f -1 3=2(-b-1)+(3-b)+5x2=-3b+7
11 b

1
Fora = 3 b;%, systemn has no solution

SECTION -B
fix)=x"+ax+1=f{x)=2x+a
forincreasing f'(x)=0
Lo2X+azllosaz-X s az-2xd—=az-4' ' R=-4
And for decreasing Mx)= 0= a<-24 = a<-2x1. 85=-2
R-5]=2
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1 1
Sol2. |- [ [2xkdx+ [ |2xidx
] NE

i
Let I, = [ [2xkx put 2x =t :dxz%

ol =%i[tﬁx = ) =% j'[t]dx+i'[!]dx—j[t}:lx|] 0

-1

1 il 1
and let |, = I | % dx=— J xdx+jxdx= b
"2 Lk o] B

y 1=I,+l,=t]+§=§:-3t=5

Sol3. Since centres Ci(1,1) and C5(9,1) lies opposile sides of the line 3x + 4y = «

((3+4-w){(27+4u)<0=ne {T,E'!]"___”_____.{i}
Also length of perpendicular from centre of the circle is greater than radius of the circle .
3+4.
|—{I|E1=?{A'."_:E .Dr-l'_'l.212 IIIIIIIIIIIIIIIIIII |:'i|:|.
27 +4-
dind % 22 a2l oroazdtnaAi)

from (i}, (ii) and (i) we get a = [12,21]
- sum of all integers = 165,

Sold. VOWELS
vowels — 2 , constants — 4
all the consonants never come together = 6!- 3141 =720 - 144 = 576

Xl _y=-2 z+41

So0l5. =r(sa
5 3 5 (say)
LetP{1+2r,2+3r, -1+6r)liesontheplane 2x—y+z=6.. r=1 = P(3,5,5)
Distance between P and Qis PQ =+16+36+9 = /61
L PQY =61
. -..II.'.“
goi 2= |
. S
/ % W3- f 12 _ll < |:—1E:I
Generaltern T, = "C,| = | [__i | =ug ey
L4 x* J a4
According to question , 12—-3r=0= r=4
-2y 3
T, = "C, |:4|=-3 = ?“55
3° '

::-Fw55=?xk = k=55
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Soi7. Letz.be the cenftre of the circle
z, -2

Z,+

Radius of the circle = v4+4 = 242

==z =

Square off minimum distance AB =

Sol8, Lett =(3r+4)(2r+86) =6r"+26r+24

14
¥ - Emaxam 21 26x 120:-:11
r=1

+24x10=10x398

Sol9. P(E,)=0.9 , P(E,)=0.1 and P(E,)=0.8, P(E,)=0.2
0.8x0.1 08 2
08x0.1+02x01+09=02 28 7

.. Required probability P =
. 98P =28

Sol10. xp(x)= [(3t* —2¢'(t)|dt.x > -2, By Leibniz theorem

) = 3xE — 2D = & M=3x"' ,
(%) + 2 (%) = 3x" — 24'(x) ¢{x}+x--2 R (i)

L

e e EJ“_'-E =X+2

Multiplying (i) by L.LF. we get ,

MxNx+2)=x"+C put x=0and p(x)=4wegetC=8
X" +8

= [ij_ X+

- o9(2)=4
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