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Please read the instructions carefully. You are allotted 5 minutes specifically for this purpose.
IMPORTANT INSTRUCTIONS:
1.  The test is of 3 hours duration.

2. This test paper consists of 90 questions. Each subject (PCM) has 30 questions. 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.
5. Section - B : Do any 5 questions out of 10 Questions.

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

7. Section-B (1 — 10) contains 10 Numerical based questions. The answer to each question
is rounded off to the nearest integer value. Each question carries +4 marks for correct
answer and —1 mark for wrong answer.
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PART - A (PHYSICS)
SECTION - A

(One Options Correct Type)

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

Q.1 Three masses M=100kg, m, = 10 kg and m, = 20 kg are arranged in a system as shown in figure. All the
surface are frictionless and strings are inextensible and weightless. The pulleys are also weightless and
frictionless. A force Fis applied on the system so that the mass m, moves upward with an acceleration of
2 ms=. The value of Fis : (Take g = 10 ms™)

m, =10 kg

—F . M=100kg
m, =20 kg
(a) 3360N (b) 3380N
(c) 3120N (d) 3240N
1. (a) m, =10 kg
Given Acceleration of m,is 2m/ s? (upward)
N=2 T- =
0 Mad = Mea —F .| m=100kg
T-20g = 20a m, =20 kg
T=200+20x2
T=240N
T=ma, TT
= =2 m/s?
240 = 10a, . N ia m/s
a, = 24m/s N
= la+ Ta,-Ta,=0 lng
= a+a,=a .
a, =24 +2=26m/s? P -
F-T-N= Ma, m; = T=240N

F-240 = 100 x 26 + 20 x 26
F = 2600 + 240 + 20 x 26
F= 3360N

—a

T

-—N

Q.2 Aradiocantuneto any station in 6 MHz to 10 MHz band. The value of corresponding wavelength bandwidth

will be :
(@ 4m (b) 20m
(c) 30m (d) 50m
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2. (b)
A = 6MHz =6 x 106 Hz
8
_ £=3X106=5Om
vy 6x10
A = 10 MHz = 10 x 10° Hz
8
= L —10x10° = 219 _om
Vo 10x10
= Wavelength bandwidth
= |)\41—}\,2|=20m

Q.83 The disintegration rate of a certain radioactive sample at any instant is 4250 disintegrations per minutes
later, the rate becomes 2250 disintegrations per minute. The approximate decay constant is :
(Take log,, 1.88 = 0.274)

(@ 0.02min" (b) 2.7 min™
(c) 0.063 min~ (d) 6.3 min™"
3. (c)

A = Aoe™™M

= 2250 = 4250e™M
2250

A 2220
- °" = 4250
= -Atlog,,(e) = —log,,(1.88)
= Ax10x0.434 = 0.274

0.274 L
= ——— =0.63min

- *= J0x 0434

Q.4  Aparallel beam of light of wavelength 900 nm and intensity 100 Wm2 is incident on a surface perpendicular
to the beam. The number of photons crossing 1 cm? area perpendicular to the beam in one second is :

(a) 3x 108 (b) 4.5x 106
(c) 45x10'7 (d) 4.5x10%°
4. (b)
E=1IA
- 100x 1x 104
- 102 W
E- phs
A
. 6.64x10* x3x108
102 = nx 5
900 x 10~
b 102 x9x 1077
© 6.64x10* x3x108
n = 9 x 10"
3x6.64
n =45x101

Q.5 InYoung's double slit experiment, the fringe width is 12 mm. If the entire arrangement is placed in water

4
of refractive index 3 then the fringe width becomes (in mm) :
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Q.6

Q.7

Q.8

(@) 16 (b) 9
(c) 48 (d) 12
(b)

B=12mm=12x 103m

-3
B/= E=&=9X1073m
u 4/3
B’ =9 mm

The magnetic field of a plane electromagnetic wave is given by :

B=2x10"%sin(0.5x10%x +1.5x 10'")jT

The amplitude of the electric field would be :

(@) 6 Vm T along x-axis (b) 3Vmalong z-axis
(c) 6 Vm~ along z-axis (d) 2x 108 Vm" along z-axis
(c)
w  15x10" 8
Speed of light, C= —=———2=3x10"m/s
P J k 05x10°

So, E, = B,C

=2x 108 x3x 108

=6V/m

Direction will be along z-axis.

In a series LR circuit X, = Rand power factor of the circuit is P,. When capacitor with capacitance Csuch

P,
that X, = X, is put in series, the power factor becomes P,. The ratio Fz is:

1 hl
@ 7 ®) 75
NE)
() N (d) 2:1
(b)
R
Fr=cose=s X2 + R?
osg= F 1
Fi= 2 2
’
P1:ﬁ
P,=cos¢=1
A_1
> RN

A charge particle is moving in uniform magnetic field (27 + 3))T. If it has an acceleration of (o — 4/) m/s?,
then the value of a will be :

(@ 3 (b) 6

(c) 12 (d) 2
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8. (b)
alB
= a-B=0
= (2a-12) = 0
a=26

Q.9 B, and B, are the magnetic fields at the centre of two coils X and Y respectively each carrying equal
current. If coil Xhas 200 turns and 20 cm radius and coil Y'has 400 turns and 20 cm radius, the ratio of B,

and B, is:
(@ 1:1 (b) 1:2
(c) 2:1 (d) 4:1
9. (b)
B = NHOL
2u
B o A/
U
r
Be _ Ny
By o Ny
5. _200 20 1
B, = 20 400 2
Q.10 The current L in the given circuit will be :
4Q
AAAA
\AAA
2Q 4Q
A'A'A'A' AvA le A M‘V
4Q
4Q
! AAA
Yvyvy
D
\Vaov
(@) 10A (b) 20 A
(c) 4A (d) 40A
10. (a)
8 .
R= EQ = 4 Q (What stone bridge)
R 4

Q.11 The total charge on the system of capacitors C, = 1 uF, C, = 2 uF, C; = 4 uF and C, = 3 uF connected in

parallel is :

(Assume a battery of 20 V is connected to the combination)
(a) 200uC (o) 200C

(c) 10uC (d)y 10C
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11.  (a)
Cq=Ci+ G+ G+ Cy
1+2+4+3
10 uF
Q=Ce,V
= (10x 20) uC
Q= 200uC

Q.12 When a particle executes Simple Hormonic Motion, the nature of graph of velocity as a function of
displacement will be :

(a) Circular (b) Elliptical
(c) Sinusoidal (d) Straightline
12. (b)
x = Asin ot
= V= Aw cos ot
—Y V = 1w \Y} A2 - x2
2
2
—+ X = A2
02
Elliptical

Q.13 7 mol of a certain monoatomic ideal gas undergoes a temperature increase of 40 K at constant pressure.
The increase in the internal energy of the gas in this process is :
(Given R = 8.3 JK™'mol™)

(a) 5810J (b) 3486J
(c) 11620J (d) 69724
13. (b)
Au = nCAT
= nﬁAT
2

7 X g x 8.3x40
Constant Entropy means Adiabatic process _ 3486

Q.14 A monoatomic gas at pressure P and volume V is suddenly compressed to one eighth of its original
volume. The final pressure at constant entropy will be :

(@) P (b) 8P
(c) 32P (d) 64P
14. (c)
Constant Entropy means Adiabatic process
PvW=2C

y y
Pv{ = PV}

Y
y
Py = F{%} =P 1L
2 ~V
5 8
P, = P(8)§
P, = 32P
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Q.15 Awater drop of radius 1 cm is broken into 729 equal droplets. If surface tension of water is 75 dyne /cm,
then the gain in surface energy upto first decimal place will be :
(Givenm=3.14)

(a) 85x 1044 (b) 8.2x 104 J
) 75x 104 J (d) 5.3 x 104 J
15. (c)
anﬁ - 729fnr3
3 3
RS = 72973
11
— (729)—(r)—
R=( )3( )3
R=09r

Au = T(4mrP) x 729 — T x 4P

2
T x 41{729(%) - RZ}

2
Tx4n| 7297 _ g2
81

= Tx4nx8R?

_ 75x10_5x4nxw
100

= 75.39x 105 J

Au=75x%x10%J

Q.16 The percentage decrease in the weight of a rocket, when taken to a height of 32 km above the surface of
earth will, be :
(Radius of earth = 6400 km)

(@) 1% (b) 3%
©) 4% (d) 0.5%
16. (a)

oh 32
- gl1-20) 2 gl1-ox 22
g Q( F?) g( 6400)

99
gl = % = 0.99g

_ Al
% decrease is wt = ggg x100 =1%

Q.17 As per the given figure, two blocks each of mass 250 g are connected to a spring of spring constant
2 Nm~'. If both are given velocity vin opposite directions, then maximum elongation of the spring is :

250 g OO0 250 g

®
N
M <
z

©
<
&
N | <
NI
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17. (b)
Let m= 250 g = 0.25 kg

v 250 g OO 250 g v

By reduced mass method

By wet
Wy = AK.E
1
= okt = 0= Doyy
2\ 2
1 - 2
—kx® = —x—x4v
2
kx?
— =mv
2
2 5
5% = 0.25\°
x2 = 0.25\°
x = 0.5v
_Vv
T

Q.18 A monkey of mass 50 kg climbs on a rope which can withstand the tension (T) of 350 N. If monkey initially
climbs down with an acceleration of 4 m/s2 and then climbs up with an acceleration of 5 m/ s2. Choose the
correct option (g = 10 m/s?).

(@) T=700N while climbing upward

(b) T=350N while climbing downward
(c) Rope will break while climbing upward
(d)

d) Rope will break while going downward
18. (c)

For climbing downward

50g-T = 50a

T=500-50x4
= 300N < 350N

for climbing upwards

T-50g = 50a

T-500 =50x5

T=750N>350N

Q.19 Two projectiles thrown at 30° and 45° with the horizontal respectively, reach the maximum height in same
time. The ratio of their initial velocities is :

(@ 1:42 (b) 2:1
©) 2:1 (d) 1:2
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19. (c)
H, = H,
uZsin®® e, ussin?#,
29~ 29

= LA(sin30°)? = 1B(sin45°)?
. G %

4 2
= 0= 25
= Yo J2

Uz

Q.20 A screw gauge of pitch 0.5 mm is used to measure the diameter of uniform wire of length 6.8 cm, the main
scale reading is 1.5 mm and circular scale reading is 7. The calculated curved surface area of wire to
appropriate significant figures is :

[Screw gauge has 50 divisions on its circular scale]

(@) 6.8cm? (b) 3.4cm?
(c) 3.9cm? (d) 2.4cm?
20. (b)

0.5
Least count = amm =0.01mm

Diameter, d = 1.5+ 7 x 0.01
Surface Area = (2nr)!
=ndl

3.142x£x6.8
10

3.354 cm?
= 3.4cm?

SECTION - B

(Numerical Answer Type)

This section contains 10 Numerical based questions. The answer to each question is rounded off to the nearest
integer value.

Q.1 Ifthe initial velocity in horizontal direction of a projectile is unit vector ; and the equation of trajectory is
y = 5x(1 —x). The y component vector of the initial velocity is ]
(Take g = 10 m/s?)

1. (5)

x
= —x) = xtand| 1—-=
y=x5(1-x)=x ( R)

tan0 =5 R=1 \26 5
. iCOSG_;
SN0 =26 J26 5
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Q.2

Q.3

usin20 _
g
P .
—x2sin6cosh = 1
= 10
ﬁxeixL 1
- 1077726 26 -

26 = u=+26ms

U2

y-component of initial velocity
usin 6

5
- DB x—2
726

=5m/s

A disc of mass 1 kg and radius Ris free to rotate about a horizontal axis passing through its centre and
perpendicular to the plane of disc. A body of same mass as that of disc is fixed at the highest point of the
disc. Now the system is released, when the body comes to the lowest position, its angular speed will be

4| rad s where x = .(g=10ms?)
3R
(5)
Loss in PE = Gainin K.E
m
Initial final
m =

In an experiment to determine the Young’s modulus of wire of a length exactly 1 m, the extension in the
length of the wire is measured as 0.4 mm with an uncertainty of £0.02 mm when a load of 1 kg is applied.
The diameter of the wire is measured as 0.4 mm with an uncertainty of £0.01 mm.

The error in the measurement of Young’s modulus (AY) is found to be x x 10'© Nm=. The value of x is

(1.99)
L=1m
AL =04x1023m
m=1kg
d=04x103m
F AL
AL
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y = FL (mg) x 1
AL (P
[“d] x0.4% 1073
4
10x 4
T n(0.4x107°)%x0.4%x107°
- 40
(0.4 x 1073)3
40%x7
Y = 0% 64%102 x107°
y = 0.199 x 1012 N/m?
A
_y — A_F+A_L+M+A A_L
y F L A AL
20,4
d AL
0.01 0.02
0.4 04
Ay = 0.1x0.199 x 102 = 1.99 x 1010
- 1.99

Q.4 Whenacaris approaching the observer, the frequency of horn is 100 Hz. After passing the observer, it is

50 Hz. If the observer moves with the car, the frequency will be %HZ where x =

4. (200)
C
f,= 100 =f
1 O[C—VJ
C = Speed of sound
V. = Speed of source
C
f,=50=1f =
2 0 (C+VSJ
fi _ 2=C+Vs
f2 C_VS
= 2C-2V,=C+ V,
3V,=C
C
Vg = 3
c 3
1002 f0§= fO
3
g 200 _x
°” 3 3
x =200
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Q.5 Acomposite parallel plate capacitor is made up of two different dielectric materials with different thickness
(t, and t,) as shown in figure. The two different dielectric materials are separated by a conducting foil F.
The voltage of the conducting foil is V.

L

g, =34, =0.5mm

— 100V
g, =4 5 =1mm
5. (60)
Capacitance of each capacitor
€, =3 t;, =0.5mm - 100V
g, =4 t,=1mm T
A3
C1 = 180 = 6A80
2
C, = Ade, = 4Ag,
Equivalent capacitance
C - CC, 24

=—Ae
“-c+c, 10°°
et = Cog(AV) = 24042,

240A

av, = 2398% _gqy
4A¢g,

V. =60V

foil

Q.6  Resistances are connected in a meter bridge circuit as shown in the figure. The balancing length 7, is
40 cm. Now an unknown resistance x is connected in series with Pand new balancing length is found to be
80 cm measured from the same end. Then the value of x will be Q.

6. (20)
" P 40 2
Initially, Q- "3 (1)
: P+x 80 4
Finally, o - %=7 ..(2)
(2)=(1)
P+x _ 4x3 -6
P - 2
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1+ 2 = 6
= 5=
Z =5
5=
x=5P=5x4=20Q
Q.7 The effective current Iin the given circuit at very high frequencies will be A.
8Q 20mH 6UF  4Q 50mH 8Q
—MWW—000 J_ {1 OO0 J_ D00 —MWW—
0.5 uF 0.5 uF
; — ——WW—
05uF 1Q 08uF 4Q 08uF 2Q
(~)
O/
220V
7. (44)
At very high frequencies,
X s -0
c oC
X = wL—o
8Q 40 8Q
AVAVAVAV AMAV AVAVAVAV
AAAA AAAA AAAA
\AAAl yyvy \AAAJ
1Q 4Q 20
(~)
°/
220V

Thus equivalent circuit,
Z=1+2+2=5Q
220

5

Q.8 The graph between 1 and 1 for a thin convex lens in order to determine its focal length is plotted as
u %

shown in the figure. The refractive index of lens is 1.5 and its both the surfaces have same radius of
curvature R. The value of R will be cm. (where u = object distance, v = image distance)

- (em)

0.10

r 0.08
r 0.06
r 0.04
r 0.02

X ~0.10 —-0.08 —0.06 —0.04-0.02 ' O

1 enr)

Corporate Office: 44-A/1, Kalu Sarai, New Delhi 110016 | Web: www.mennit.com



JEE MAIN : 2022 | 26-07-2022 (FIRST SHIFT) MENNIT

NEET | IIT-JEE | FOUNDATION

Q.9

Q.10

10.

(10)

1 1
For point B, —=-0.10cm™,— =0
u 14

Thus, u=-10cm, v=oo

i.e., f=10cm
1 gsoafZ)atot
10 R R 10

R=10cm

In the hydrogen spectrum, A be the wavelength of first transition line of Lyman series. The wavelength
difference will be “a)\” between the wavelength of 3" transition line of Paschen series and that of 2d
transition line of Balmer series where a =

(5)

y
For first line of Lyman, — =R 1_1 =/:,>§
A 4 4
N
" 3R
rd |; —J— f? _1____1_ e fi)(éi
3%line (Paschen) e = RERpS 5 %2
2nd Line (Balmer)
1 1 1 R 3
— _ Rl ———|=2x2
Ao (22 42j 4" 4
12 16 20
1}1US, an = Xz——A? = '7§——-Eg$ _-5;5
4 20
a ey = — =
(BRJ R a7°
In the circuit shown below, maximum zener diode current will be mA.
4 kQ I I,
AAAA
\AAAJ
I, L
(100-120) v =5 =10k
V,=60V T
(9)
7= 120760 55154
4000
Thus, l=I-1,
= 0.015-0.006
= 0.009 =9 mA
4000 Q

AAAA
yvvy

>
120V — E 10,000 Q

AAAA

1 __ 60 _
I = 1o,ooo'0'006A
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This section contains 20 multiple choice questions. Each question has four choices (A), (B), (C) and (D), out

PART - B (CHEMISTRY)
SECTION - A

(One Options Correct Type)

of which ONLY ONE option is correct.

Q.1

Q.2

Match List | with List II:

List-I List-Il
(Compound) (Shape)
A. BrFg () bent
B. [CrF > () Square pyramidal
C. O (1) Trigonal bipyramidal
D. PCI (IV) Octahedral
Choose the correct answer from the options given below:
@ (A)-(1), (B)-(I1), (C)-(11), (D)-(1V) (b) (A)-(IV), (B)-(I11), (C)-(11), (D)-(1)
(©) (A)-(I), (B)-(1V), (C)-(1), (D)-(1T) (@) (A)-(I), (B)-(1V), (C)-(11), (D)-(1)
(c)
BrFg — Square pyramid
[Cr F ] — Octahedral
O, — Bent
PCls = Trigonal Bipyramid

Match List | with List II:

List-1

(Processes/Reactions)

280,(g) + 0,(9) > 2504(g)

4NH,(g) + 50,(g) — 4NO(g) + 6H,0(g)

N(g) + 3H,(0) = 2NH,(g)

Vegetable oil (1) + H, — Vegetable ghee(s)

List-11

(Catalyst)

() Fe(s)

(I Pt(s)—Rh(s)

(I11) V,0O4

(IV) Ni(S)

Choose the correct answer from the options given below:

@ (A=), (B)-(1), (C)-(1),(D)-(IV) (b) (A)-(11), (B)-(11), (C)-(1), (D)-(1V)
(€ (A)-(1V), (B)-(I), (C)-(1), (D)-(11) (d) (A)-(1V), (B)-(11), (C)-(1), (D)-(1)

(b)

250,(9) + O5(g )&2803( ) contact process

OOow>

4NH;5(g) + 50,(g )()¢>4N0( ) + 6H,0(g) ostwald’s process

N,(g) + 3H2(g)%2NH3(g); Haber’s process
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Q.3

Q.4

Q.5

Q.6

Q.7

Vegetable oil (1) + H, &Negetable ghee; Hydrogenation

Given two statements below:

Statement | : In Cl, molecules the covalent radius is double of the atomic radius of chlorine.
Statement Il : Radius of anionic species is always greater than their parent atomic radius.
Choose the most appropriate answer from options given below:

(a) Both Statement | and Statement |l are correct.

(o) Both Statement | and Statement Il are incorrect.

(c) Statement | is correct but Statement Il is incorrect.

(d) Statement | is incorrect but Statement Il is correct.

(d)
lonic radius of CI~ = 167 pm
Covalne radius of Cl = 99 pm

Refining using liquation method is the most suitable for metals with:

(a) Low melting point (b) High boiling point
(c) High electrical conductivity (d) Less tendency to be soluble in melts than impurities
(a)

Liquation process is used for purification of that metal, whose melting point is lesser then that of impurities.

Which of the following can be used to prevent the decomposition of H,0,?

(a) Urea (b) Formaldehyde
(c) Formic acid (d) Ethanol
(a)

Urea acts as negative catalyst for decomposition of H,O.,.

Reaction of BeCl, with LiAIH, gives:
AICl,

BeH
LiH
LiCl
. BeAlH,

Choose the correct answer from options given below:
(@) 1,4and5 (b) 1,2and 4
(c) 4and5 (d) 2,3and 4

(b)
2BeCl, + LIAIH, ——>2BeH, + LiCl + AICl;

2

N N

Borazine, also known as inorganic benzene, can be prepared by the reaction of 3-equivalents of “X” with
6- equivalents of “Y”. ‘X and “Y”, respectively are:

(@) B(OH) and NH, (b) B,Hgand NH,
(c) B,Hzand HN, (d) NHyandB,O,
(b)

B,Hg + NH, —igh Temperature . g\ 1. (Borazine)
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Q.8

Q.9

Q.10

10.

Q.11

11.

Which of the given reactions is not an example of disproportionation reaction?
(@ 2H,0,—-2H,0+0,

(b) 2NO, + H,0 — HNO, + HNO,

(c) MnO,” + 4H* + 3e” — MnO, + 2H,0

(d) 3MNOE™ +4H" — 2MnO} + MNnO, + 2H,0

(c)

It is reduction process, while rest are examples of disproportionation reaction.

The dark purple colour KMnO, disappears in the titration with oxalic acid in acidic medium. The overall
change in the oxidation number of manganese in the reaction is:

(@ 5 (b) 1
) 7 (d) 2
(a)

7 2
K/InO; +8H" + 5e >Kﬂn2+ +4H,0 change in oxidation number ofMn=7-2=5.

Cl+CH, > A+B

A and Bin the above atmospheric reaction step are:

(@) C,HgandCl, (b) CHC, andH,
(c) CHy andHCI (d) C,HgandHCI
(c)

Cl+ CHy —H——CH, + HCI

Which technique among the following is most appropriate in separation of a mixture of 100 mg of
p- nitrophenol and picric acid?

(a) Steam distillation (b) 2-5 ftlong column of silica gel
(c) Sublimation (d) Preparative TLC (Thin layer Chromatography)
(d)

OH

—> Show intermolecular H-bonding

——> Show intermolecular H-bonding

NO,
Solvent polarity has beam related to R, value of nitro compounds 100 mg P-nitrophenol and picric acid
have different R, value on silica gel plate.

Preparative TLC is best to separate 100 mg of P- nitro phenol and picric acid.

Corporate Office: 44-A/1, Kalu Sarai, New Delhi 110016 | Web: www.mennit.com



JEE MAIN : 2022 | 26-07-2022 (FIRST SHIFT) MENNIT

NEET | IIT-JEE | FOUNDATION

Q.12

12.

Q.13

13.

The difference in the reaction of phenol with bromine in chloroform and bromine in water medium is due to:

(a) Hyperconjugation in substrate (b) Polarity of solvent
(c) Free radical formation (d) Electromeric effect the substrate
(b)

Water is more polar solvent than chloroform.

Which of the following compounds in not aromatic?

(c)
Both indicated hydrogen atoms repel each other so due steric hinderance the given compound becomes
non planar. It is non-aromatic.

The products formed in the following reaction, Aand B are
o]

Ag(NH,),]* OH™  NaBH
[Ag(NH;),] A 4 B

H CHO

®
>.<I
o
T

T
><E><I
o
T
T
o
T

T
(@]
I
N
o
T
T
(@]
I
IN)
o
I
T
@)
T
o
T
@)
T
)
o
T

©
>'<I
o
T
S
: O
T
o
T

H COOH H COOH H COOH H CH,OH
(c)
O O
H OH
Tollen’s NaBH,
Reagent
H CHO H COO™ H COOH
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Q.15 Which reactant will give the following alcohol on reaction with one mole of phenyl magnesium bromide
(PhMgBrr) followed by acidic hydrolysis?
Ph

Ph — C — OH

CH,
(@ CH;—C=N (o) Ph—C=N
O Ph— C — CH,
() | @
CH;—C—O—Ph o)
15.  (d)
o Ph
H (1) Ph MgBr ’
Ph—C—CH, ———> Ph—C—OH
(I1y H,OMH |
CH,
Q.16 The major product of the following reaction is
CH,
O,N
(i) Na/liq.NH,
(i) CH,CH,OH
OCH, OCH,
H H
@ (b)
O,N H,N
OH OCH,
H
O,N O,N
(© (d)
16. (a)
Birch reduction takes place of carbon connected with electron withdrawing group (-NO,,)
OCH,

O,N
(i) Na/lig NH3
(|| CH,;CH,0OH

Q.17 The correct stability order of the following diazonium salt is

*N ,CI- N cl N CI

Q0

OCH,
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17.

Q.18

18.

Q.19

(@ 1>2>3>14 (b) 1>3>4>2
(c) 3>1>4>2 (d) 3>4>2>1
(b)

Electron donating group increases stability of diazonium salt. Whereas electron with drawing group decrease
it.
~OCH,(+M), -NO, and -CN(-M)

Stearic acid and polyethylene glycol react to form which one of the following soap/s detergents?

(a) Cationic detergent (b) Soap
(c) Anionic detergent (d) Non-ionic detergent
(d)
CH4(CH,);,COOH  + HO(CH,CH,0),CH,CH,OH
(Stearic acid) polyethylene glycol
-H,0

o
I

CH;—~(CH,); — C — O CH, — CH, — O; CH,CH,~OH
(Non-lonic detergent)

Which one of the following is a reducing sugar?

OH
/
H—C
|
H— C— OH
|
(@ Ho—c—H ©
|
H — COH
|
H—cC
|
H
HOCH H
2_o
(b) H H
H oH HO OCH,
HOCH, H H . CHOH
© Ku o« m
— 1 —o0
H oH HO OH HO H
OCH,
H—— OCH;
H—— OH
(d) HO——H
H—— OH
H—— OH
CH,OH
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19.

Q.20

20.

(a)

Reducing sugar must have hemi-acetal group and option (a) has that group.

Given below are two statements : one is labeled as Assertion (A) and the other is labeled as Reason (R).
Assertion (A) : Experimental reaction of CH,Cl with aniline and anhydrous AICI, does not give O and P-
methylaniline.

Reason (R) : The -NH, groups of aniline becomes deactivating because of salt formation with anhydrous
AICl, and hence yields m-methyl aniline as the product.

In the light of the above statements, choose the most appropriate answer from the options given below:
(@) Both (A) and (R) are true and (R) is the correct explanation of (A).

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

(c) (A)is true, but (R) is false.

(d) (A)is false, but (R) is true.

(c)
Aniline makes adduct with AICI, and thus gets deactivated for electrophilc aromatic substitution and do
not react with CH,-CI.

—_ o~

NH, N,H-AICI,

AICI, CH5—Cl

No reaction

(Numerical Answer Type)

This section contains 10 Numerical based questions. The answer to each question is rounded off to the nearest
integer value.

Q.1

Q.2

Q.3

Chlorophyll extracted from the crushed green leaves was dissolved in water to make 2 L solution of Mg of

concentration 48 ppm. The number of atoms of Mg in this solution is x x 10%° atoms. The value of x is
. (Neatest Integer)

(Given : Atomic mass of Mg is 24 g mol™!; N, = 6.02 x 102 mol™")

(24)
Mass of solute = 48 x 2 x 103 gram
Atoms of Mg = 24.08 x 10%°

A mixture of hydrogen and oxygen contains 40% hydrogen by mass when the pressure is 2.2 bar. The
partial pressure of hydrogen is bar. (Nearest Integer)

(2)

Ny, _ (40/2) 0914
Ny, + Ny, (40/2)+(60/32)

xp, X B =0914%x 2.2 ~ 2bar

*H,

Ao

The wavelength of an electron and a neutron will become equal when the velocity of the electron is x times
the velocity of neutron. The value of x is . (Nearest Integer)
(Mass of electron is 9.1 x 103" kg and mass of neutron is 1.6 x 10727 k)
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Q.4

Q.5

Q.6

Q.7

Q.8

(1758)
Xe = Xn

= MeVe = MnVn

= E = w~ 1758.24
Vn Me

2.4 g coalis burntin a bomb calorimeter in excess of oxygen at 298 K and 1 atm pressure. The temperature
of the calorimeter rises from 298 K to 300 K. The enthalpy change during the combustion of coal is

—x kJ mol~'. The value of x is . (Nearest Integer)

(Given : Heat capacity of bomb calorimeter 20.0 kJ K~'. Assume coal to be pure carbon)
(200)

C(s) + 02(9)——CO,(9) Ang =0

9-=20x2=40kJ
2.4
Number of moles of C = T =0.2moles

40kJ
- ———— = 200kJ/mole
Ae = 5.2mole /
When 800 mL of 0.5 M nitric acid is heated in a beaker, its volume is reduced to half and 11.5 g of nitric
acid is evaporated. The molarity of the remaining nitric acid solution is x x 10> M. (Nearest Integer)
(Molar mass of nitric acid is 63 g mol7)

(54)
Remaining volume of solution = 400 m|
Mass of HNO, = 25.2 - 11.5=13.7

(13.7/63)

v o —— 2~ 054M=54x10°M
Molarity = 7460/1000) ~ O 8

At 298 K, the equilibrium constant is 2 x 10 for the reaction:

Cu(s) + 2Ag*(aq) Cu?*(aq) + 2Ag(s)
The equilibrium constant for the reaction

%Cu2+(aq) + Ag(s) %Cu(s)+ Ag*(aq)
is x x 1078. The value of x is . (Nearest Integer)
(2)
1 1/2 6

Keq = (W) =224x10
The amount of charge in F (Faraday) required to obtain one mole of iron from Fe O, is . (Nearest
Integer)
(3)

Fe, O, +8H* + 8¢ ——3Fe + 4H,0

For areaction A— 2B+Cthe half lives are 100 s and 50 s when the concentration of reactant Ais 0.5 and
1.0 mol L' respectively. The order of the reaction is . (Nearest Integer)
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(2)

t1/20c[Reactant]§1=B”), where n = order of reaction.

The difference between spin only magnetic moment values of [Co(H,0),Cl, and Cr(H,O)¢]Cl, is
(0)

[CO(HQO)G]Clz = COZ+ = 3d7 = tggegz

Number of unpaired electrons = 3

[Cr(HQO)G]Cls = Cr3+ = Sda = tggego

Number of unpaired electrons = 3
Due to same number of unpaired electrons, difference between spin only magnetic moment is zero.

In the presence of sunlight, benzene reacts with Cl, to give product, X. The number of hydrogens in Xis

Cl

Cl Cl
hv
+ 3CL, —
Cl cl

Cl
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PART - C (MATHEMATICS)
SECTION - A

(One Options Correct Type)

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

Q.1 Letf: R— Rbe a continuous function such that f(38x) — f(x) = x . If f(8) = 7, then f(14) is equal to :

(@) 4 (b) 10
) 11 (d) 16
1. (b)

f(8x) — f(x) = x

X X X
N (5 I e
Replace x 3 (x) (3) 3

X

. X X X
Againreplace x — 3= f(g) _f(3_2) =—

X X X
f(s”zj_f(sj“j 3
. 11 1 1
Adding all we get, f(3x)—f(3:_1) = x(1+§+3—2+3—3+ ...... 3n_1)
. x . 1 1 1
Jmo{f(Bx)—f(SMH = me(1+—+3—2+ T 3”‘1)
3
= (39 -10) = >
, 8
putting, x=3 = f(8)-f(0)=4
f(0) = 3
14
Also putting, x=3 in f(8x)-3 = B?X
= f(14)-3=7
= f(14) = 10

Q.2 Let Obe the origin and A be the point z, = 1 + 2i. If Bis the point z,, Re(z,) < 0, such that OAB s a right
angled isosceles triangle with OB as hypotenuse, then which of the following is NOT true?

4
(@) argz,=mn—tan'3 (b) arg(zy—2z,)= —tan‘1§
(© |z,|=+10 (d) 12z, -z, =5
2. (d)
2-0 oB| &
2= - _ |Y5,
(1+2/)-0 OA
= Z, = (1+2)(1 +1i)
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Q.3

Q.4

=-1+3i
arg z, = n—tan'3and |z,| = V10
z,-2z,=3-4i
.4

arg(z,-2z,) = —tan’ 3
= Iz1—222|=|2+4i+1—3i|=\/ﬁ

If the system of linear equations.
8 + y+4z=-2

x+y+2z=0

Ax -3y =p

has infinitely many solutions, then the distance of the point (A, w, — %) fromthe plane8x + y+4z+2=0

is:
(@) 3V5 (b) 4
26 10
c) — d —
(©) 5 (d) 3
(d)
8 1 4
A=|1 1 1=12-3A
A =30
So for A = 4, it is having infinitely many solutions.
-2 1 4
Ay = 0o 1 1
u -3 0
=-6-3u=0
= —-6-3u=0

1 _2_
For u = -2 Distance of (4,—2, _5) from8x+ y+4z+2= O‘w‘ _10

= —units
64+1+16 3

Let A be a 2 x 2 matrix with det (A) — 1 and det((A+ I)(Adi(A) + 1)) = 4. Then the sum of the diagonal

elements of A can be:
(@ -1 (b) 2

©) 1 d) -2

(b)
|(A+I)adjA+1)| = 4

4

= |Aadj A+ A+ Adj A+ 1]

= (A7 +A+adjA+1] = 4A=-1=|A+adjA=4

-2 4]
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Q.5

Q.6

Q.7

. a -b . (a+d) 0 |
= adjA=1| o ¢ 0 (a+d)|
= a+d==+2
. . 364
The odd natural number a, such that the area of the region bounded by y=1, y=3,x=0,x = )2is 3
is equal to:
(@ 3 (b) 5
€ 7 (d) 9
(b)
Since a is a odd natural number than
3
[yeay| = 354
3
a+1 3 1
- [V_J _364:>3a+ -1 364 o 4o5
a+1),| = 73 a+1 3 B

Consider two G.P’s 2,22, 23, ... and 4, 42, 43, ... of 60 and n terms respectively. If the geometric mean
225

n
of all the 60 + nterms is ( , then 2 —K) is equal to:
(a) 560 " (b) 1540
(c) 1330 (d) 2600
(c)
Given G.P’s 2, 22, 28, .60 term and 4, 42, 43, .... of 60.
225

Now G.M. = (2)?

1 205 57
= (2.22,2°, Joon = (2)s = N=- 2950n=20

'.zk(n_k)20X20221_20x261x41 .

logg(1—x + x°) + loge(1+ x + x°) . e(—ﬂ: P

If the function f(x) = { J - {0} is continuous atx = 0, then kis

SECx — COSx 2'2
equalto
(@) 1 (b) -1
€ e (d) 0
(a)
log, (1+ x + x%) +log, (1+ x + x?) I . S AT
fix) = Secx — cosx ’ 2'2 for continuity at x = 0
k , x=0
imf(x) =
x—0 (X) K
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2, 4
x—0 secx—cosx \0
2 4
T COSx|Oge.(12+x +x )=1
x=0 sin® x
Qs Iff x+ax<0 4 gx) x+1, x<0 . - o f .
' = an x)= are continuous on R, then (go + (fog)(-2) is
)= {1 e0 IO e 0 (gof)(2) + (fog)(-2)
equal to:
(a) -10 (b) 10
(c) 8 (d) -8
8. (d)
x+ax<0 x+1 x<0
x)= and g(x) = »
|x—4|,x>0 (x—4)°+b x>0

fix) and g(x) are continuous on R
a=4andb=1-16=-15

then (gof)(2) + (fog)(-2) = g(2) + f(-1)
=-11+3=-8
32
x*=x“+10x-7,x <1 . .
Q9 If f(x)= . Then the set of all values of b, for which f(x) has maximum value at
—2x +log,(b® - 4), x > 1
x=1,is:
(@) (-6,-2) (b) (2,6)
(©) [-6-2)u(26] @) [~6-2)u(2 V6]
9. (c)
X=X +10x -7, x <1
flx) =
—2x +log,(b® - 4), x > 1
If f(x) has maximum value at x = 1 then
1) < 1)
= -2 +logy(b?-4) <1-1+10-7
= log,(b?-4) <5
= O0<b?P-4<32
= P—4>0 = be(-oo,-2)U(2, ) (i)
And b’-4<32 = bel-6,6] (ii)
From (i) and (ii) we get b e [-6, -2) U (2, 6]
o 2n 1-cos
Q.10 If a—nlmk;nz 7 and f(x) = | Cosx,xe(o, 1), then:
a a a a
—l=f= fl=|f|=|=+2
@ 24213)-r(3] o 5)r(3)- 2
al_plé ajl_ ol 2
© @(E - (2) (d) f@ ver (2)

Corporate Office: 44-A/1, Kalu Sarai, New Delhi 110016 | Web: www.mennit.com



JEE MAIN : 2022 | 26-07-2022 (FIRST SHIFT) MENNIT

NEET | IT-JEE | FOUNDATION

10. (c)
2 2n 1< 2
a= lim =lm=-Y ——
n—>ook2=1 n2 + k2 n—>o<>l‘1k2=1 (k)z
1+ —
n
f 2 o = 2tan! T T
a= = = —
O1+x2 * o2
1-cos
o) = (| x e(0,1)
1+ cosx
1-cosx
= fx) = ——— = cosec x —cotx
SiNx
(3)-13)--
= f(x) = cosec?r — cosec x cotx = .
Y
ffl=|=f|=|=2-+2
(3)-r(3)-2-
a a
fl=| = J2f| =
- @ r@

Q.11 If Z—y+ 2ytanx =sinx,0< x < g and y(gj =0, then the maximum value of y(x) is:

(@ (b)

(d)

Ao
oW AW

(c)

11.  (a)

ay
— + 2y tan
dx ytanx

sin x,

2t d
LF el2lnrdr _ goco

= ysec’ = secx + C
3)
= y 3 =0
= c=-2
= ysec’x = sec x — 2
secx—2
= = —2
sec™ x
1% 1
= COSx—2Ccos?x = =2/ COSx——| +—=
! ( 4) 8

y
ymax = g
Q.12 A point Pmoves so that the sum of squares of its distances from the points (1, 2) and (-2, 1) is 14. Let
fix, y) = 0 be the locus of P, which intersects the x-axis at the points A, B and the y-axis at the points C,
D. Then the area of the quadrilateral ACBD is equal to :

9
@ 0 207
o 0 (@ o
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12.

Q.13

13.

14.

(b)
Let point P: (h, k)
Therefore according to question,
(h=12 + (k=22 + (h+ 22+ (k=12 =14
locus of P(h, k) isx2 + )2 +x-3y-2=0
Now intersection with x-axisare x> + x-2=0 = x=-2, 1

3+4/17
2

Now intersection with y-axis are - 3y-2=0 = Y=

Therefore area of the quadrilateral ABCD is = %(|x1| + |xZ|)(|Y1| + |)/2|)

1X3X\/T=¥

N

Let the tangent drawn to the parabola y? = 24x at the point (o, B) is perpendicular to the line 2x + 2y = 5.

2 2
Then the normal to the hyperbola x—2 - é =1 atthe point (a + 4, B + 4) does NOT pass through the point:
o

(@) (25,10) (b) (20,12)
(c) (30,8) (d) (15,13)
(d)
Any tangent to y? = 24x at (o, B) is By = 12(x + a)

12
therefore, slope = F
and perpendicular to 2x + 2y =5
= 12 =pfand a = 6.

2 2

Hence hyperbola isg—2 - 1)/? =1 and normal is drawn at (10, 16)

therefore equation of normal
36x | 144y
10 16
IS
50 20
This does not pass though (15, 13) out of given option.

36 + 144

= =1

The length of the perpendicular from the point (1, -2, 5) on the line passing through (1, 2, 4) and parallel to
thelinex + y—z=0=x-2y+ 3z-5s:

21 9
@ 7 ®) 3
73
— 1
© 5 ()
(a)
Thelinex + y—z=0=x-2y+ 3z-5is parallel to the vector
i j ok
b= -1 1 =(14-3)
1 -2 3
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Equation of line through P(1, 2, 4) and parallel to
Bx—1 _ y=-2 _ z-4
1 -4 -3
Let N=(A+1,-41+2 -31+4)

QN = (A, —4% + 4, -3% - 1)

yaTy > 1
QN is perpendicularto b = (A, —4A+4,-3A-1)x(1,4,-3)=0 = 7»=§

Hence, @(1,2, _—5j and ‘@’ = \/g
2 2 2

Q.15 Leta=oi+j—k and b=2{ + ] —ak a> 0. If the projection of ax b on the vector —i + 2j — 2k is 30,

then ais equal to:

15
@ - (o) &
13
© - @ 7
15.  (d)
i] ok
Given: a=(o,1,—-1) and b=(2,1-a)c=axb=lo 1 -1
2 1 —-«a

(—o+ i + (02 = 2)f + (o — 2k

Projection of & on d = —i ++2j — 2k
= Eg = 30 {Given}
d
o —1-4+20° - 20 + 4|
- T Jieara | =%
- 13
Onsolving = o= — (Rejected as o> 0) and ct = 7

o
Q.16 The mean and variance of a binomial distribution are oo and 3 respectively. If P(X =1) = % then

P(X = 4 or 5) is equal to:

S 64
@ 3 ®) 55
16 145
© > @ Za3
16. (c)
. . o 1
Given, mean = np = a, and variance = npqg = 3= qg= 3 andp = 3
1. n-1 4
= = n -
AX=1)=npq 13
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i
= 3)\3) T 243
— n==6
2\ 12 2°( 1) 16
6~ (2) (1) 6~ (2) (1) .16
= AX=dord) = 04@ (SJ ' 05(3) (?J 27
) 2+3p 2-p 1-p
Q.17 Let E,, E,, E, be three mutually exclusive such that P(E;) = ,P(E) = 5 and P(ES):T' If

the maximum and minimum values of p are p, and p,, then (p, + p,) is equal to:

2 5
(a) 3 (b) 3
5
© (@
17.  (b)
O_2+3p_
6
24
= Pel 33
Osg_’og1
8
= p € [-6,2]
1-p
0<
and 5 <1
= pe [-1,1]
E E Ey<10<3_P oy
0< AE)+FE,)+ AE;) < 578"
26}
= pE pa——

1 1
Wi wln
—

| | w

Taking intersection to all

ie}
m

5
,O1+,02=§

Q.18 let S= {e c[0,2n]: 825n°0 4 g2oos"e _ 16}. Then n(s) + Y, (sec(% - 26) cosec(% + ZGD is equal to :

0eS
(@ 0 (b) -2
(c) 4 (d) 12
18. (¢)
S — {e e [O, 21‘1’,] . 825in2x + 820052x — 16}
2sin? x 2cos? x i 1
Now apply AM > GM for 8 ;8 > (823'HZX+20082X)2
= 823in2x = 820032x
= Sind = cos®0
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n 3n 51 7=n

n(S) + 2(sec(% + 26) cosec(% + 29)) — 41y [ 2 ]

0e5 ZSiﬂ(n+29j cos(n+20j
4 4
2 T
= 4+ Y| ————| = 4+2) | cosec| —+46
2

T T T T
=4+ {cosec(g + n) + coseo(E + SnJ + cosec(E + 5nj + Cosec(E + 715”

(@) 1 (b) 2
1 5
(©) 2 (d) 2

+
| —

+sec 2
2

ol =

tan 2’[an‘11 Lsec! YO, 2tan‘11 tan| 2tan”’
5 2 8 .

X

1
8

ol =

2
tan(Ztan‘% + tan‘%) = tan tan“i1 +tan

2
1- =
9
3. 1
= tan(tan”%ﬂan‘%) = tan| tan™ ‘11_ §2
8
S
_ -14
= tan| tan 5 2
8
Q.20 The statement (<(p < ~ g)) A qiis:
(a) atautology (b) acontradiction
(c) equivalentto (b= qg) A q (d) equivalentto(p=qg) A p
20. (d)
~(pe~grg=(pe~q Aqis:
P | g | peog|peogrg| (pPoq) |[(P->grg|lpognap
T T T T T T T
T F F F F F F
F T F F T T F
F F T F T F F
(~(pe ~Qq)) A gisequivalentto (b= qg) A p
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SECTION - B

(Numerical Answer Type)

This section contains 10 Numerical based questions. The answer to each question is rounded off to the nearest
integer value.

Q.1

Q.3

Q.4

If for some p, g, re R, not all have same sign, one of the roots of the equation (p? + ¢°)x° — 2g(p + Nx +
2

+r
g + r° = 0 is also a root of the equation x° + 2x - 8 = 0, then 7 is equal to

(272)
Let o and B are the roots of
PP+ P2 -2q(p+nN+q+r=0
o+ p>0andopf > 0.
Also, it has a common root with
¥ +2x-8=0
The common root between above two equations is 4.

= 16(P°+ 2 -8aglp+N+F+rP=0 = (16p°-8pg+ ¢°) +(16¢°-8qgr+r°)=0
= (4p- 9P +(4g-1n?=0

= q=4p

and r=16p

q2p+2r2 _16p° /+O2 256107 o

The number of 5-digit natural numbers, such that the product of their digits is 36, is

(180)

Factors of 36 = 22 - 32 - 1

Five-digit combinations can be
(1,2,2,3,3),(1,4,3,3,1),(1,9,2,2,1),(1,4,9,11)(1,2,3,6, 1),(1,6,6, 1, 1)
i.e. total numbers

515! bl 5/ 5l bl 5l

The series of positive multiples of 3 is divided into sets : {3}, {6, 9,12}, {15, 18, 21, 24, 27}, ...... Then the
sum of the elements in the 11 set is equal to

(6993)
Given series {3 x 1},{3x2,3x3,3x4},{83x5,3x6,3x7,3x8,3x9}.....
11t set will have 1 + (10)2 = 21 terms
Also up to 10th set total 3 x ktype terms willbe 1 + 3 +5 + ... + 19 = 100 terms
: Set11 = {3x 101,3x 102, ....3 x 121}
Sum of elements = 3 x (101 + 102 + ... +121)

3 %222 x21

5 = 6993

The number of distinct real roots of the equation
WO -2 —x+ 1) +x(BxF-4x2-2x +4)-1=01is ......
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Q.5

Q.6

Q.7

(3)

W+ x5+ 3 4P -2x2 +4x-1=0

= X (x-1)-xx-1)+33x—-1)—x(x*-1)+2x(1-x) + (x—1)=0
= (x- 1" —x>+ 38 —x(x+1) 2x+1)=0

= (- -x5+3x%-x2-3x+1)=0

= (-1 —1)+3x(x -1)-1x*-1))=0

= -DEE-DE"+3x-1)=0

x = +1 are roots of above equation and x° + 3x — 1 is a monotonic term hence vanishes at exactly one
value of x other then 1 or —1.
3realroots.

If the coefficients of x and x? in the expansion of (1 + x)° (1 -x)9, p, g< 15, are -3 and -5 respectively, then
the coefficient of x® is equal to

(23)
Coefficient of x in (1+x)P(1-x)9=-PC,9C, +PC, 9C,
=-3
= p-q=3
Coefficient of x2 in (1 +x)P(1-x)9=-PC,9C,-PC, 9C,-PC, 9C,
=-5
-1 -1
- q(q2 )_qur/o(p2 ) _ &
-1 -3)(q-4
. el(e] )_(q_B)Q+(q Ng-4) _ -
2 2
= g=11,p=8
Coefficient of x3in (1 + x)8 (1 -x)'"" = -11C, + 8C, V'C, - 8C, "'C, + 8C,
=23

—

;
It n2n+ ) (1= x""dx = 1177J.(1— "™ dx, then ne Nis equal to
0

o

(24)

;
f1 (1= x")?"ldx using by parts we get
0

1 1
(22 + n+ D[(1- 2" o = 1177[(1- 2" oy
0 0
= 2 + n+ 1= 1177
_o4 o 2
= n= or -3
n=24

Let a curve y = y(x) pass through the point (3, 3) and the area of the region under this curve, above the

3
x-axis and between the abscissae 3 and x(> 3) be (%) - If this curve also passes through the point

(OL, 6\/%) in the first quadrant, then o is equal to
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Q.8

Q.9

(6)

x X 3
£ f(x)dx = (9]

- [ fx)fx = R(x), differentiating w.r. to x

f—3 3R(x)f(x)

2y _ 3,3
X

=
N
=
Aa¥
+
w
=
N
Il

3 =
= y dx x“y+
d
= 3xy L = x* + 3)°
dx

After solving we get y2 = % +cx? also curve passes through (3,3) = c=-2

4
Y2 = % - 2% which passes through (oc,&/ﬁ)

ot - 602

=360 = =6
3 (0

The equations of the sides AB, BC and CA of a triangle ABCare 2x + y=0,x + py=15aand x—-y =3

y
respectively. If its orthocenter is (2, a), ) <a<2, then pis equalto

(3)

a+?2
Slope of AH = 1
Sl f BC L
ope o = "=
P P
p=a+ 2
C 18p-30 15p-33
p+1 ~ p+1
16p — p? — 31
Slope of HC = —16p—32

Slope of BC x slope of HC = —1
= p=3orb5
Hence, p = 3 is only possible value.

Let the function f(x) = 2x2 — log,x, x > 0, be decreasing in (0, a) and increasing in (a, 4). A tangent to the
parabola y2 = 4ax at a point Pon it passes through the point (8a, 8a— 1) but does not pass through the

Y .
+E: 1 then a + B is equal to

Q=

y
point (_E’ O) . If the equation of the normal at Pis

(45)
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. N 1 1 1
so fix) is decreasing in (O, 5) and (E,wj = a= 5
. 1 . 1 1
Tangentat y2 =2xis y= Mx+ >m it is passing through (4, 3) therefore we get m = > or 2
Sot t b ! or !
ota = —O0or—
ngent may be y=50r
or = lx+ 2
Y=17%
1 .
but y = §x+1 passes through (-2, 0) so rejected.
. x Yy
Equat —+== =
quation of normal s 38 1

at a distance /26 from the point A4, 2, 7).

+1 +2 z-1
Q.10 Let Qand R be two points on the line x2 =y3 ==

Then the square of the area of the triangle PQR is

10.  (153)
Let PT perpendicular to QR

x+1 y+2 z-1
2 3 2

= T(2h-1,3A-2, 2\ + 1) therefore
22A-5)+3(BL-4)+2(2L-6)=0 = A=2

=A

T(3,4,5)
Pl= J1+4+4=3
QT = 26-9 =17

APQR = %xzﬁx:s:sﬁ

Therefore square of ar(APQR) = 153

0000
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