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SECTION-A 2. A ball is spun with angular acceleration
1. Velocity (v) and acceleration (a) in two systems of o= 6t2 — 2t where t is in second and o is in
units 1 and 2 are related as v, = %vl and rads . At t = 0, the ball has angular velocity of 10
rads™ and angular position of 4 rad. The most
a
a,=—L respectively. Here m and n are . . .
mn appropriate expression for the angular position of
constants. The relations for distance and time in the ball is:
two systems respectively are: 3
(A) =t* —t* +10t
> n? 2
(A) <L, =L,and—T, =T,
m m P
(B) ———+10t+4
n’ n’ s
(B) Ll = —2L2 andTl = —T2 21:4 t3
m m (C) = ——+10t+12
2 4 3 6
n n
O L=—L,and T, =—T, ,
m m (D) 2t —5+5t+4
nZ T :
(D) —L,=L, and — T, =T, Official Ans. by NTA (B)
m m
Official Ans. by NTA (A)
Y so.. ¥ _6t2 _ ot
dt
Sol. z_n Ly [ dw =2t" —¢?
2 ML 10
L _ L w=10+2t* —t2
2 T?xmn i
, — =10 +2t° - t*
n L__ T d
> T, T’xmn
0
, [do=10+2¢" -t
n_ T, d
m 1
0 4 3
tt ot
ﬁ_n_él L £d6=10t+5—§
L, m*> mn
tt ot
3 0=4+10t+—-—
L, _n 2 3
L, m
1
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3. A block of mass 2 kg moving on a horizontal | Sol.
surface with speed of 4 ms™ enters a rough surface N,
ranging from X = 0.5 m to x = 1.5 m. The retarding
force in this range of rough surface is related to
distance by F=-kx where k = 12 Nm™. The g
speed of the block as it just crosses the rough N,
. bf
surface will be: 7777777777777
(A) Zero (B) 1.5 ms™ ) 3m
(C)2.0ms™ (D)25ms” f=N,
Official Ans. by NTA (C
y ©) N, - mg
Sol. a:—_kx:—12x:_6x Nzxfsinezmgécose
2 2
vdv _ _6x N, :%cote
dx
v 3/2 g
[vdv=— 6xdx F, 5 cotd
4 1 T
= F 2
? f J(mg)2 +(rr;gcot 9)
vi-4’_ 6)(3) (1)
2 21\ 2 2 3 1
4
1+
v:-16=-6 9_1 cot’ 0
4 4
3
v =16-6x2=4 - 109
V=2m/s 5. Water fall from a 40 m high dam at the rate of
4. A +/34m long ladder weighing 10 kg leans on a .
o 9x10"kgper hour. Fifty percentage of
frictionless wall. Its feet rest on the floor 3 m away
from the wall as shown in the figure. If Fy and F,, gravitational potential energy can be converted into
are the reaction forces of the floor and the wall, . ' ' ‘
then ratio of F,/F; will be: electrical energy. Using this hydroelectric energy
(Use g = 10 m/s?) number of 100W lamps, that can be lit, is:
/ (Take g = 10 ms™)
@‘9 (A)25 (B) 50
/ (C) 100 (D) 18
Official Ans. by NTA (B)
<“«—3m—»
6 3 9x 10" x g x 40
(A) = (B) — L 2 2B 0.5=nx100
110 113 S 3600 "
3 2 4
\J109 <109 100
Official Ans. by NTA (C) 100x0.5=n
n =150
2
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6. Two objects of equal masses placed at certain | 8. A sample of an ideal gas is taken through the
distance from each other attracts each other with a cyclic process ABCA as shown in figure. It
force of F. If one-third mass of one object is absorbs, 40 T of heat during the part AB, no heat
trz‘lnsferred to the other object, then the new force during BC and rejects 607 of heat during CA. A
will be: work 50J is done on the gas during the part BC.
(A) %F B) %F The internal energy of the gas at A is 1560J. The
2 work done by the gas during the part CA is:
©) §F (D)F P
Official Ans. by NTA (C) Z}{r
C
Sol. F= GI?Z i
r \'
G(mjx(zm] (A)207 (B)307
Fro—3/ 13 (C) =30 (D) =60 J
r Official Ans. by NTA (B)
F'= 8 F
9
7. A water drop of radius lum falls in a situation Sol. o
where the effect of buoyant force is negligible. Co- it B
efficient of viscosity of air is 1.8x10°Nsm ™ and
its density is negligible as compared to that of AQ,; = 40J
water 10°gm™ . Terminal velocity of the water
drop is: ) AQ., =—60J A
(Take acceleration due to gravity = 10 ms™) >V
(A)1454x10°ms™  (B) 118.0x10°ms™ AQuu, =40 -60 =AW
(0) 132.6x10°ms™ (D) 123.4x10 °ms™ = AW =-20d = Wi, + Wey
Official Ans. by NTA (D) = W, =—20J - Wy,
Sol. =—20-(30)
F, = 6mnrv, =307
9. What will be the effect on the root mean square
v velocity of oxygen molecules if the temperature is
4Vt 3 doubled and oxygen molecule dissociates into
mg = 3 wpg atomic oxygen?
4, (A) The velocity of atomic oxygen remains same
6nrv, = 3 nrpg (B) The velocity of atomic oxygen doubles
4 mripg (C) The velocity of atomic oxygen becomes half
t=g”% 6mnr (D) The velocity of atomic oxygen becomes four
o _4 m'pg_2x10™x10°x10 times
‘3 6mnr 9%x1.8x107° Official Ans. by NTA (B)
=123.4 x 10°m/s
3
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Sol. R=R,(1+0aAT
Sol. V_ = 3RT 0 ( )
M
3=R,(1+a(30-0
T—2T 0 ( ( ))
MM 2=R,(1+a(10-0))
2
T 3 _1+30a
Vrmsocﬂf— 2 1+10a
M
, 2 o= 1. 0.033
= (Vl‘ms )atomic = (Vrms )molecular x 1 / 2 =2 (Vl‘ms )molecular 30
10. Two point charges A and B of magnitude 12.  The space inside a straight current carrying solenoid
18x10°C and -8x10°C re spectively are is filled with a magnetic material having magnetic
placed at a distance d apart. The electric field at the susceptibility equal to 1.2x107. What is fractional
middle  point O between the charges is increase in the magnetic field inside solenoid with
4 —1 . [ E :
6.4x10°NC™. The distance ‘d" between the point respect to air as medium inside the solenoid?
charges A and B is: ] s
(A)2.0 m (B)3.0m (A) 1.2x10 (B) 1.2x10
(C)1.0m (D)4.0m (C) 1.8x107° (D) 2.4x107
Official Ans. by BEEREH Official Ans. by NTA (A)
Sol.
. oE. . Sol. x=1.2x107
E no=1+y=1+1.2x107
Kq
E, =2x .
o ( 4/ 2)2 Fractional Change
AB  p u.ni—pni
Kq =— =0 0 (-1
= EO = ? B Honi (Mr )
, 8x9x10°x8x10°° =12x107°
=d" = T
6.4x10 . .
13. Two parallel, long wires are kept 0.20 m apart in
d=3m
vacuum, each carrying current of x A in the same
11.  Resistance of the wire is measured as 22 and 3Q2
direction. If the force of attraction per meter of
at 10°C and 30°C respectively. Temperature co—
each wire is 2x10°N, then the value of x is
coefficient of resistance of the material of the wire is :
approximately:
(A) 0.033°C™ (B) -0.033°C""
(A)1 (B)24
o1 o1
(C)0.011°C (D) 0.055°C (C) 1.4 (D) 2
Official Ans. by NTA (A) Official Ans. by NTA (C)
4
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15. An EM wave propagating in x-direction has a
A L | = wavelength of 8 mm. The electric field vibrating y-
Sol direction has maximum magnitude of 60 Vm™.
> Choose the correct equations for electric and
d=0.20m
magnetic fields if the EM wave is propagating in
r vacuum :
Force per unit length = Folily
2nd . T 3 8 5 -1
(A)  E,=60sin| ~x10°(x=3x10°t) |jVm
2 4
_ Ho-X
21x0.2
. T 3 8 ~
107 x o Bzzzsmhxlo (x=3x10 t)}kT
F=2x100= 20 XX
2ntx0.2
.| T 3 8.\ |72 -1
2 B) E =60sin| —x10°(x—-3x10°t) |jVm
= 10°=107 2~ y 4 ( ) |i
0.2
= x2=10x0.2 BZ:2><107sin[§x103(x—3x108t)}f<T
=2
_ T | T 3o 8.\ [ vyl
— x=+2~1.4 Amp. (©) E, =2x10 sm[4x10 (X 3x10 t)}Vm
14. A coil is placed in a time varying magnetic field. If
_ . 7T 3 8 ~
the number of turns in the coil were to be halved B, =60sin [wa (X —3x10 t)} kT
and the radius of wire doubled, the electrical power
o m A
dissipated due to the current induced in the coil D) E, =2x10 "sin [ZX 10* (X _4X108t)}vm !
would be:
. A
(Assume the coil to be short circuited.) B, = 60sin {Z x10°* (X ~4x10° t)} kT
(A)Halved
Official Ans. by NTA (B)
(B) Quadrupled
(C) The same
(D) Doubled Sol. B,= By __®0 - =2x10"T
¢ 3x10
Official Ans. by NTA (D)
E x B must be direction of propagation.
2 .
dB So, B — z-axis
5 (NA dtj xAc
€
Sol. P=— = 21 T 3 1
k=—=—x10"m
R pl A4
2
NAABY 4a, E =60sin[£x103(x—3x108t)}ij1
L2 dt Y 4
pl/?2 -
B, =2x107" sin[—x103(x —3><108t)}k T
= P'=2P 4
5
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16. In young’s double slit experiment performed using Sol. % _p=K,
a monochromatic light of wavelength A, when a !
he K
glass plate (u=1.5) of thickness XA is 7L_2 —¢=K,
introduced in the path of the one of the interfering A =30,
beams, the intensity at the position where the 3K, = % 30
central maximum occurred previously remains !
hc
unchanged. The value of x will be: 3K, = I 3¢
2
(A) 3 (B)2 3K, =K, —2¢
(O 1.5 (D) 0.5 3K, <K,
Official Ans. by NTA (B) K,
K, <—=
3
| X1, 18. Following statements related to radioactivity are
a;’\::,
Source €===--======—= O (Central given below:
Point) (A) Radioactivity is a random and spontaneous
Sol. ! process and is dependent on physical and chemical
Path difference at O = (u— D)t. .
conditions.
If the intensity at O remains (maximum)
) (B) The number of un-decayed nuclei in the
unchanged, path difference must be n A.
radioactive sample decays exponentially with time.
=>WU-Dt=ni
(1.5 — I)xh = nk (C) Slope of the graph of log.(no. of undecayed
— x=2n nuclei) Vs. time represents the reciprocal of mean
Forn=1,x=2 life time (7).
17. Let K; and K, be the maximum kinetic energies of (D) Product of decay constant (A) and half-life
photo—electrons emitted when two monochromatic time (T,,,) is not constant.
beams of wavelength A, and A,, respectively are Choose the most appropriate answer from the
options given below:
incident on a metallic surface. If A, =34, then:
(A) (A) and (B) only
K K
A) K, > ?2 ®) K, < ?2 (B) (B) and (D) only
(C) (B) and (C) only
K K
© K, =2 D) K, = 1 (D) (C) and (D) only
3 3 Official Ans. by NTA (C)
Official Ans. by NTA (B)
6
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19. In the given circuit the input voltage Vi, is shown | 20. Amplitude modulated wave is represented by
in figure. The cut—in Vol'tage of p—n Junc‘tlon diode V,, = 10[1+ 0.4cos(2n><104t)] cos(21t><107t) ‘
(D, or D,) is 0.6 V. Which of the following output
voltage (V) waveform across the diode is correct? The total bandwidth of the amplitude modulated
Vm(V)“ wave is :
(A) 10 kHz (B) 20 MHz
wm N e rmemg e e rmem. (C) 20 kHZ (D) 10 MHZ
106V (sec.) .
$06V N Official Ans. by NTA (C)
RQ Sol. Bandwidth=2f,
AN > . ;
=2x10"Hz=20x 10" Hz
(~ v, =20 kHz
V.0 D S
2 l SECTION-B
v g 1. A student in the laboratory measures thickness of a
’ wire using screw gauge. The readings are 1.22
A) mm, 1.23 mm, 1.19 mm and 1.20 mm. The
X
) percentage error is a % . The value of x is ___
Official Ans. by NTA (150)
VU A )
1.22mm +1.23mm +1.19mm + 1.20mm
Sol. X=
\ 4
(B) ) X =1.21 mm
Ax — 0.01+0.02+0.02+0.01 _ 0.06 0015
4
A
1 n . 1
vV, Percentage error = 0.015 x100
(©) | L !
\j/ y 00V X =150
2. A Zener of breakdown voltage V; = 8V and
v, 4 maximum zener current, Iz = 10 mA is subjected
to an input voltage V; = 10V with series resistance
(D) Fosv R =100Q2. In the given circuit Ry represents the
v
Y t iable load resist . The ratio of i d
tos V\ variable load resistance. The ratio of maximum an
minimum value of Ry is
Official Ans. by NTA (D) R=IOOQ
Sol. 1In +ve half cycle Vi=10V T v S\FY / R,
Z =
D, —->FB; D, —>RB. Ly =10 mA
0-0.6V
Vou same as Vi, .
Official Ans. by NTA (2
In —ve half cycle fetal Ans. by )
D, »FB.; D, —RB.

7
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i Sol. 'V, =V.=2V,
2V
Sol. L/ ) =X =
V=loVE  Asv ER, Xy =Xc=2R
X =10Q2
[,,=10mA
oL =10
2 I=lz+1 2nfL =10
VL=ILRL If IZ:0 L_ﬁ_L _1000
8=10x10°x Ry |1 —20mA 2nf 10 10m
5 max 8 . L=1—, K:ﬁ:OOIzO
800=R —x10° =R .
Loax 20 Lisin 100 n
400=R__
5. All resistances in figure are 1€2 each. The value of
RLmax —_ @ —_ 2
R, 400 a
. current ‘T is EA . The value of a is
3. In a Young’s double slit experiment, an angular

width of the fringe is 0.35° on a screen placed at 2
m away for particular wavelength of 450 nm. The
angular width of the fringe, when whole system is
immersed in a medium of refractive index 7/5, is

1
— . The value of o is I .
“ 3V
Official Ans. by NTA (4) "'—
Sol. =335 _0s
125 Official Ans. by NTA (8)
o 100
a=4
4. In the given circuit, the magnitude of V| and V¢

are twice that of Vg. Given that f = 50 Hz, the

1
inductance of the coil is — mH . The value of K

Kn
is
Vi
—V\M/\N—-L Sol.
50 C=V.
15R 15
220V, " 4 o o
50 Hz > L 8V, 8 8
3 8
I= 15° ZA
Official Ans. by NTA (0) 8
a=8
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6. A capacitor C; of capacitance SUF is charged to a | Sol. Assumption : Ignore word “fundamental mode”

in question.

V 340
then removed and the charged capacitor is :?:%: m

potential of 30 V using a battery. The battery is

connected to an uncharged capacitor C, of ) ) N
First resonating length = 1 =25cm

capacitance 10uF as shown in figure. When the

S d ing length = 3 _ 5
switch is closed charge flows between the econd resonating length = 7_7 cm

capacitors. At equilibrium, the charge on the ) . 5\
Third resonating length = o =125 cm

capacitor C, is nC.
Height of water required = 125 — 75 =50 cm
8. A liquid of density 750 kgm™ flows smoothly
SuF through a horizontal pipe that tapers in cross—
10pF
JE— JE— sectional area from A, =1.2x10"m’ to
Cl C2
A, = 71 . The pressure difference between the
Official Ans. by NTA (100) wide and narrow sections of the pipe is 4500 Pa.
The rate of flow of liquid is x10~”m’s™.
Official Ans. by NTA (24
Sol. Before closing the switch teal Ans. by @4
Q=C,Vy=5x30=150pC A
1
After closing the switch A,
v, V,
-_Q _ 10 =10V P
C +C, 10+5 2
Sol. P
Ay
A2 =
2

7. A tuning fork of frequency 340 Hz resonates in the

. . P, —P, =4500Pa
fundamental mode with an air column of length

1 1

125 c¢m in a cylindrical tube closed at one end. P, +EPV12 +pgh=P, +§PV22 +pgh
When water is slowly poured in it, the minimum 1 5 5

P -P,=—p(VZ-V2) (D)
height of water required for observing resonance 2

.. And A1V1 = A2V2

once again is cm.

= V,=2V, ...(2)

(Velocity of sound in air is 340 ms ™)

4500 = L x750x 3V}
Official Ans. by NTA (50) 2

V1=2m/S

Volume flow rate = A; V|, =24 x 107 m’s™

9
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9. A uniform disc with mass M =4 kg and radius R = | 10. A car covers AB distance with first one—third at
10 cm is mounted on a fixed horizontal axle as velocity v, ms !, second one—third at v, ms™ and
shown in figure. A block with mass m = 2 kg last one—third at v3 ms™". If v; = 3v,, v, = 2v; and
hangs from a massless cord that is wrapped around v; = 11 ms™" then the average velocity of the car is
the rim of the disc. During the fall of the block, the ms .
cord does not slip and there is no friction at the € } } D)

A Vi Va Vi B
axle. The tension in the cord is N.
(Take g = 10 ms™2) Official Ans. by NTA (18)
M Sol. <> Dlspljacement
time
(Let displacement be /)
[mn] _ ‘
) [f £ le
Official Ans. by NTA (10) V; vV, V)3
B 3 a 3
B
vV, 'V, V; 11 22 33
=18 m/s
2k

Sol. g l

2¢-T=2a ..(1)
2
TR = MR o ...(2)
2

a
o=— cen 3

R 3)
T=2a
2¢—-T=2a
T=g=10N

10
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SECTION-A (D) £1/2 are the two possible orientations of
1. Compound A contains 8.7% Hydrogen, 74% electron spin.
Carbon and 17.3% Nitrogen. The molecular (E) For [ =5, there will be a total of 9 orbital.
formula of the compound is, Which of the above statements are correct?
Given : Atomic masses of C, H and N are 12, 1 and (A) (A), (B) and (C)
14 amu respectively.
(B) (A), (C), (D) and (E)
The molar mass of the compound A is 162 g mol .
(©) (A), (C) and (D)
(A) C4HgN, (B) C;H3N
(D) (A), (B), (C) and (D)
(C) CsHIN (D) CioH1sN, .
Official Ans. by NTA (C)
Official Ans. by NTA (D)
Sol. (A) Number of values of n=1,2,3 ... w0
Sol.
(B) Number of values of /=0to (n—1)
74 6.1
4% | —=6. —=
C| 7% 12 PG 1.23 > (C.) Number of values of m=—/¢to+/
17.3 1.23
) — j—
NI 17.3% 14 =l 1.23 - Total values =2/ + 1
H| 87% ﬂ=8.7 £:7 , 1
1 1.23 (D) Values of spin = iE
Emperical formula = CsNH,
Emperical weight = 81 (E) For £ =5 number of orbitals =2/ + 1=11
Multiplying factor = 162 =9 3. In the structure of SF,, the lone pair of electrons on
81
Sisin.
Molecular formula = C;(N,H,4 . - )
(A) equatorial position and there are two lone pair-
2. Consider the following statements : bond pair repulsions at 90°
(A) The principal quantum number "n” is a positive (B) equatorial position and there are three lone
integer with values of ‘n’=1,2,3, .... pair-bond pair repulsions at 90°
(B) The azimuthal quantum number */* for a given (C) axial position and there are three lone pair —
n’ (principal quantum number) can have values as bond pair repulsion at 90°.
‘'=0,1,2,...n
(D) axial position and there are two lone pair —
(C) Magnetic orbital quantum number ‘m,” for a . .
bond pair repulsion at 90°.
particular ‘/” (azimuthal quantum number) has (2/
+ 1) values, Official Ans. by NTA (A)
1
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Sol. Choose the correct answer from the options given
F F below :
(A)(A) — (1D, (B) — (11I), (C) — (IV), (D) — (I)
. (B) (A) — D), (B) — (D), (C) — (II), (D) — AV)
. (C) (A) - (I1), (B) - (11}, (C) - (1), (D) - (IV)
F (D) (A) - (D), (B) - (1ID), (C) - (II), (D) — (IV)
sp’d, See-Saw Official Ans. by NTA (C)
4. A st t t ffi luti f
student needs to prepare a buffer solution o Sol. Negative charged sol = CdS (II)
propanoic acid and its sodium salt with pH 4. The Macromolecular colloid = starch (III)
ratio of [CH;CH,COO ] required to make buffer Positively charged sol = Fe,O5.xH,0 (I)
[CH;CH,COOH] Cheese = gel (IV)
1S ceennnn. 6. Match List-I with List-II.
(A) | CLO; (D | Amphoteric
(A)0.03 (B)0.13 (B) | Na,O (II) | Basic
(C)0.23 (D) 0.33 (C) | ALLO5 (IIT) | Neutral
Official Ans. by NTA (B) D) | N0 (IV) | Acidic
Choose the correct answer from the options given
below :
Salt A)(A) - (IV), (B) — (11D, (C) — (), (D) — (I
Sol. pH:pKa+log[_] (A)(A)—AV), (B) - (11I), (C) — (1), (D) — (1)
[Acid | (B) (A) - V), (B) — (ID), (C) — (), (D) — (III)
C) (A) - (1), (B) — (IV), (C) — (11D, (D) — (I
4=5-logl.3+1 [CHSCHchOq EDi EA; EI)) (53)) (iI) )(é) ! (IEH)) (j))) (i\)/)
=5-logl.3+1o — (D, B) -, (C) - , -
8T o8 CH,CH,COO0H |
Official Ans. by NTA (B)
[ CH,CH,COO" | 1.3
log =logl.3-1=log— -
[CH,CH,COOH | 10 Sol. ClL,0, Acidic
Na,O Basic
[CHSCHJJOO’} ~0.13 Al,O4 Amphoteric
[CH3CH2COOH] N,O Neutral
s, Match List-T with List-IL 7. In the metallurgical extraction of copper, following
reaction is used :
List-1 List-I FeO + Si0, — FeSiO;
(A) | Negatively (D) | Fe:05xH,0 FeO and FeSiO; respectively are.
charged sol (A) gangue and flux (B) flux and slag
(B) | Macromolecular | (II) | CdS sol (C) slag and flux (D) gangue and slag
colloid Official Ans. by NTA (D)
(C) | Positively (IID) | Starch
charged sol Sol. FeO = Gangue
(D) | Cheese (IV) | a gel FeSiO; = Slag
2
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8. Hydrogen has three isotopes : protium (‘H), | Sol
deuterium (*H or D) and tritium (CH or T). They S(2) 0O O
have nearly same chemical properties but different 0=S0H HO— g%_ g+_ OH
physical properties. They differ in | |l
OH 0O O
(A) number of protons
H,S,0, H,S,0,
(B) atomic number '
(C) electronic configuration |(|) h) h)
(D) atomic mass HO—S=0—S%0H HO—S=0—0—S“0H
Official Ans. by NTA (D) g ICI) | (II)
H,S,0, H,S,0,
Sol. They have different neutrons and mass number . _
9. Among the following basic oxide is - 12.  Correct statement about photo-chemical smog is :
(A) SO, (B) Si0O, (A) It occurs in humid climate.
(©) €20 (D) ALO; (B) It is a mixture of smoke, fog and SO,
Official Ans. by NTA (C)
(C) It is reducing smog.
Sol.  SO;, Si0, = Acidic (D) It results from reaction of unsaturated
CaO = Basic hydrocarbons.
Al,O; = Amphoteric
Official Ans. by NTA (D)
10. Among the given oxides of nitrogen; N,O, N,Os,
N,O; and N,Os, the number of compound/(s)
having N-N bond is : Sol. Photo chemical smog results from the action of
(A) 1 (B) 2 sunlight on unsaturated hydro carbons and nitrogen
(©)3 (D) 4 oxide
Official Ans. by NTA (C) 13. The correct IUPAC name of the following
compound is :
Sol. Vi H
0 0 0 0 O:N
. N O 0
N=N-0O N-N N-N
O/ O/ \O (A) 4-methyl-2-nitro-5-oxohept-3-enal
0 N,O ON203 N0, (B) 4-methyl-5-ox0-2-nitrohept-3-enal
\\N O— N// (C) 4-methyl-6-nitro-3-oxohept-4-enal
v N
0 0 (D) 6-formyl-4-methyl-2-nitrohex-3-enal
N,O;
Official Ans. by NTA (C)
11. Which of the following oxoacids of sulphur
contains “S” in two different oxidation states?
(A) H8,0; (B) H28,0¢ Sol.
(©) HyS5,0; (D) H,S,05 / 5/4 2 ) H
3
Official Ans. by NTA (A) O.N 5}l
4-Methyl-6-nitro-3-oxohept-4-enal
3
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14. The major product (P) of the given reaction is CH,—Cl
(where, Me is —CH3) Cl IA
Me OH
\O:Me H,p
Me Major Product
Me CH,—CN CH,-COOH
O/Me
Me
Me
(B) \C[Me 16. Isobutyraldehyde on reaction with formaldehyde
Me Me and K,COs; gives compound ‘A’. Compound ‘A’
\(j[ reacts with KCN and yields compound ‘B’, which
©) Me on hydrolysis gives a stable compound ‘C’. The
MeQMe compound ‘C’ is :
e GH
HO-CH,-C—CH-COOH
Official Ans. by NTA (C) |
(A) CH,OH
HO-CH,CH,-CH—CH-COOH
Sol. | |
(B) CH, OH
O
HO
\QiMe H, O:Me —> H,C 0
Me (C) H3C
Me ® | Me Me | Me Me H.C 0]
Me 1,2-Methyl shift ® —H
Me Me
Me H,C 0]
15. A(n()l)+)4 -Bromophenyl acetic acid. (D) HO
(iii) H,O/H" Official Ans. by NTA (C)
In the above reaction ‘A’ is
Br Sol.
Br
<Q o "R
H-C-H
(A) CH,CH, (B) CH,-CH-C-H “Fo—CH,- €~ C-H
CH, CH=CH,
a” 4y ey
(C) Br (D) Br CH, - c— "X, cn - C CH - N
Official Ans. by NTA (C) CH_—OH CH _OH
HO 0 H3C|) ?H \
Sol. chW;(/(y—CHg—lc—CH—COOH 5O
H,C CH,-OH
Stable product
4
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17.  With respect to the following reaction, consider the | 19. When sugar ‘X’ is boiled with dilute H,SO, in
given statements : alcoholic solution, two isomers ‘A’ and ‘B’ are
NH, formed. ‘A’ on oxidation with HNO; yields
saccharic acid where as ‘B’ is laevorotatory. The
— M9 5 products
H,80,,288k P compound ‘X’ is :
(A)o-Nitroaniline and p-nitroaniline are the (A)Maltose (B) Sucrose
predominant products (C) Lactose (D) Strach
(B) p-Nitroaniline and m-nitroaniline are the ]
predominant products Official Ans. by NTA (B)
(C) HNO:; acts as an acid
i H*
(D) H,80, acts as an acid Sol. C,H,,0,, + H,O—»CH,0, + C.H,O,
(A) (A) and (C) are correct statements. [o] = 66.6° D-Glucose D-Fructose
(B) (A) and (D) are correct statements. [a] =+52.7°  [a] =-92.2°
(C) (B) and (D) are correct statements. (A) (B)
(D) (B) and (C) are correct statements. CHO COOH
Official Ans. by NTA (C) H—+—OH H——F——OH
HO——1+—H HNO HO———H
H, H OH > H OH
{ { H——F+——OH H——1+—OH
HNO
THso, " CH,OH COOH
Sachharic acid
Sol. 2% 4T 51% 20. The drug tegamet is :
HNO,+H,SO, —» NO, H
Base Acid N
18. Given below are two statements, one is Assertion < |
(A) and other is Reason (R). N
Assertion (A) : Natural rubber is a linear polymer (A) i
of isoprene called cis-polyisoprene with elastic CH(NO,)
. NMe, / \ S
properties. VA
Reason (R) : The cis-polyisoprene molecules O %I NHM
consist of various chains held together by strong (B)
polar interactions with coiled structure. N___CH, _CN
In the light of the above statements, choose the <\ | S !
correct one from the options given below : N \/\N)K
(A)Both (A) and (R) are true and (R) is the correct (C) H NHCH
explanation of (A)
(B) Both (A) and (R) are true but (R) is not the
correct explanation of (A).
(C) (A) is true but (R) is false. N
(D) (A) is false but (R) is true. Ph HO
Official Ans. by NTA (C) (D) HO' Ph
Sol. Natural rubber is linear polymer of isoprene (2- Official Ans. by NTA (€)
methyl-1,3-butadiene) and is also called cis-1,4-
polyisoprene. The cis-polyisoprene molecules | gg, Tegamet is the brand name of Cimetidine
consists of various chains held together by weak CN
Vander Waal’s interactions and has a coiled < N~
structure \ )K
SN N
5
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SECTION-B 4. For the given reactions
1. 100 g of an ideal gas is kept in a cylinder of 416 L Sn2* + 2e” —> Sn
volume at 27°C under 1.5 bar pressure. The molar
mass of the gas is g mol'. (Nearest Sn*" +4e — Sn
integer) (Given : R =0.083 L bar K ' mol ")
Official Ans. by NTA (4) The electrode potentials are; ES S =-0.140 V
and ES g T 0.010 V. The magnitude of
Sol. 1.5x416= 100 % 0.083 x 300 standard electrode potential for Sn*/Sn’" i.e.
M = 3.99 M Eg o g2t is x 1072 V. (Nearest integer)
Ans. 4 Official Ans. by NTA (16)
2.  For combustion of one mole of magnesium in an
open container at 300 K and 1 bar pressure, ACHG o B o
= —601.70 kJ mol ', the magnitude of change in Sol. Sn™ +2¢” —>85n AG; =+2x0.140xF
internal energy for the reaction is kJ. Sn™ +4e” —Sn AG) =-4x0.01xF
(Nearest integer)
(Given: R=8.3J K ' mol™) . _ 5 o o
Sn™ +2e —Sn" AGy =-2xE° , . . xF
Official Ans. by NTA (600) noen
AG) = AG) - AGY
1 2 xE"xF=—(0.04+0.28)xF
Sol. - Mg(s) + 3 0,(g) > MgO(s) E’=0.16 volt=16 x 10>V
AH =AU + An RT Ans 16
—601.70x10° = AU — 1 % 8.3x 300 S. A radioactive element has a half life of 200 days.
2 The percentage of original activity remaining after
—-601.70kdJ = AU —1.245kdJ : 2
83 days is . (Nearest integer)
AU =-600.455kdJ
(Given : antilog 0.125 = 1.333, antilog 0.693 =
3. 2.5 g of protein containing only glycine (C,HsNO,) .
is dissolved in water to make 500 mL of solution. Official Ans. by NTA (75)
The osmotic pressure of this solution at 300 K is
found to be 5.03 x 10~ bar. The total number of
glycine units present in the protein is S by 1 [ ]
1.
(Given : R = 0.083 L bar K™ mol™) 0 [A]
Official Ans. by NTA (330)
200, [A]
83=
03 [A]
Sol. n=CRT t
5.03x107% =Cx0.083 x 300 [AJO
. = . 0.125 =1log [A]
C=0.202x10°M ‘
Moles of protein = 0.202 x 107 x 0.5 [ ] — =
=1.333=
=10"*x1.01 [a] I 3
1.01x107 = 22 ) 002 x100-75%
Ay’
M(molar mass of protein) = 24752
Ans. 75
.. No. of glycine units = 24752 _ 330.03
6
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Sol.

Ans.

Sol.

[Fe(CN)s]"™

[Fe(CN)s]*™

[Ti(CN)e]™

[Ni(CN)4]*

[Co(CN)eJ*™

Among the given complexes, number of
paramagnetic complexesis

Official Ans. by NTA (2)

[Fe(CN)]* Diamagnetic

[Fe(CN)]> Paramagnetic (1 unpaired electron)
[Ti(CN)]>* Paramagnetic (1 unpaired electron)
[Ni(CN),]* Diamagnetic

[Co(CN)s]> Diamagnetic

2

(a) CoCl;-4 NH;

(b) CoCl;-5NH;

(c) CoCl;3-.6NH; and

(d) CoCI(NO;),-5NH;

Number of complex(es) which will exist in cis-
trans is/are

Official Ans. by NTA (1)

(a) CoCls+4 NH; =[Co(NHj3)4 Cl,]Cl1

Can exhibit G.I.
(b) CoCl;-5NH;=[Co(NH;);s CI]Cl,

Can’t exhibit G.L
(c) CoCl;-.6NH; =[Co(NH;)s]Cl;

Can’t exhibit G.I.
(d) CoCI(NO;),"5NH; =[Co(NHj3)s5 C1](NO;),

OR

— [Co(NH,)s (NO;)ICI(NO5)

Both can’t exhibit G.I.
The complete combustion of 0.492 g of an organic
compound containing ‘C’, ‘H’ and ‘O’ gives
0.793g of CO, and 0.442 g of H,O. The percentage
of oxygen composition in the organic compound is

. (nearest integer)

Official Ans. by NTA (46)

Sol. Mole of CO, =Moles of C = _O'Zj3
Weight of ‘C’ = 0.793 x12=0.216 gm
44
Moles of ‘H’ = 0.442 %2
18
0.442

Weight of ‘H’ = BT x2x1=0.049 gm

. Weight of ‘0’=0.492-0.216-0.049= 0.227 gm

% of 'O'z%xlOOzéLG.lB%

Ans. 46
9. The major product of the following reaction
contains bromine atom(s).
4
Br, .
| —— Major Product
hv
0]
Official Ans. by NTA (1)
Sol.
Br
/
| CcC
0

No. of Br atoms = 1

10. 0.01 M KMnO, solution was added to 20.0 mL of
0.05 M Mohr’s salt solution through a burette. The
initial reading of 50 mL burette is zero. The
volume of KMnO, solution left in the burette after
the end point is mL. (nearest integer)
Official Ans. by NTA (30)

Sol. N,V,=N,V,
0.01 x5xV;=0.05x1x20
V; =20 ml used

.. Volume left =50 — 20 =30 ml
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FINAL JEE-MAIN EXAMINATION - JUNE, 2022

TIME:3:00PM to 06: 00 PM

SECTION-A Sol.
1. Let R, ={(a,b)e NxN:la-b|<13}and
R, ={(a,b) e NxN:la—b|#13}. ThenonN:
(A) Both R and R, are equivalence relations
(B) Neither R, nor R, is an equivalence relation
(C) R, is an equivalence relation but R, is not
(D) R, is an equivalence relation but R is not
Official Ans. by NTA (B)
3.
sol. R, ={(a,b)e NxN:la—bl<13}
R, ={(a,b) e NxN:la—bl=13}.
ForR, :
1) Reflexive relation
(a,a)eNxN:la—a|<13
i1) Symmetric relation
(a,b)eR,,(b,a)eR,:[b—al<13
iii) Transitive relation Sol
(a,b)eR,,(b,c)eR,,(a,c)eR;: '
(1,3) eR, (3,16) e R but(1, 16) ¢ R,
ForR,:
1) Reflexive relation
(a,a)e NxN:la—al#13
i1) Symmetric relation
(b,a)e NxN:|[b—al#13
iii) Transitive relation
(a,b)eR,,(b,c)eR,,(a,c)eR,
(1,3) eR, (3,14) e R, but (1, 14) ¢ R,
2. Let f(x) be a quadratic polynomial such that f(-2)

+ f(3) = 0. If one of the roots of f(x) = 0 is —1, then

the sum of the roots of f(x) = 0 is equal to :

11 7
A) — B) —
()3 ()3

13 14
C) — D) —
()3 ()3

Official Ans. by NTA (A)

f(-2)+1f(3)=0

fx)=(x+1) (ax +b)
f(-2)+f3)=-1(-2a+b)+4 (Ba+b)=0
2a-b+12a+4b=0

14a+3b=0
—b_14
a 3
-b 14 11
Sum of roots = | -1+ — |=—1+—=—
a

The number of ways to distribute 30 identical
candies among four children C,, C,, C, and C, so
that C, receives atleast 4 and atmost 7 candies, C,
receives atleast 2 and atmost 6 candies, is equal to

(A) 205 (B) 615
(©) 510 (D) 430

Official Ans. by NTA (D)

t+t+t+t =30
Coefficient of x“in (1 + X + X'+ ... +x )’
K+ +x"+ X)X +x +x +xX +x°

1_X31

1-x

X(1-xY(1-x)1-x)1-x)*
x° (1—x4 —x° +X9)(1+X62 —2X31(1—X)_4)

x8 (1—)(4—)45 +x9)(1—x)4

2
J (1+x4+X+X) 1 +X+X+X +X)

Coefficient of x" in (1-x) " is nJrr_lCr_l

27 23 22 18
S Y G SR T

2925-1771-1540+816
=430

OR
X, e[4,7],x3 6[2,6]
=Sttt +ty+t, =24
total ways =

24+4-1 20+4-1 19+4-1 15+4-1
Cy— Cy— Cyy+ Cy

=7 C, -2y, -7 C,+18C, =430
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100—-a
Sol. d=
4. The term independent of x in the expression of n+1
11
5 1 —
(1—x2+3x3)(—x3——2j ,x#0 is Ay=a+d
S A, =100—d
7 33 n =V
(A) — B) —
40 200 A1 a+d 1
39 11 A 7 100-d 7
©) Z— D) — '
200 50 = 7a+8d =100
Official Ans. by NTA (B) 100—a
=T7a+8 =100 (1)
n+1
11
5 1 =
Sol. (l—x2 +3x3)(—x3——2j a+n=33 @)
2 5x Now, by Eq. (1) and (2)
5 1! 2
General term of (— x> ——2) is 7n”—=132n-667 =0
2 29
11-r r and n = —— reject.
a¥s (5 3) ( 1 j 7
il 3% Y
2 Sx 6. Let f,g:R — R be functions defined by
5 11-r 1 r
General term is 11Cr (—j —— | x¥r [x] , x<0
2 5 f(x)= and
) N-x| , x>0
Now, term independent of x
11
5 1 X _
1 x coefficient of x’ in (—X3 ——zj g(X)z ¢ =X ) ®<0
g (x-12-1 , x20
5 1\
— 1 x coefficient of X in (— x> ——zj + where [x] denote the greatest integer less than or
X " equal to x. Then, the function fog is discontinuous
5 1
3 x coefficient of X in (E x> __2j at exactly :
J Sx (A) one point (B) two points
for coefficient of x 33 — 5r =0 not possible ) )
for coefficient of x 33-5r==2 (C) three points (D) four points
35=5r=>r=7 Official Ans. by NTA (B)
for coefficient of x”° 33-5r=-3
36 = 5r not possible Sol. Check it _ 0 d al heck
So term independent of x is ol. eck continuity at x = and also chec
4 7 continuity at those x where g(x) =0
(-n ''c (éj (—1) - =0atx=0,2
\2) "5) 200 g =0arx=0,
fog (07)=-1
5. If n arithmetic means are inserted between a and
100 such that the ratio of the first mean to the last fog (0)=0
mean is 1 : 7 and a + n = 33, then the value of n is Hence, discontinuous at x =0
(A)21 (B) 22 fog(2+) =1
()23 (D) 24 ( _)
Official Ans. by NTA (C) fogl2")=-1
Hence, discontinuous at X =2
2
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7.

Sol.

Let f: R —> R be a differentiable function such

that f( ) ff( ) 0 and f'(%):l and

n/4
let g(x)= _[(f'(t)sect+tantsectf(t))dt for

X

X € [E,Ej Then lim g(x) is equal to
42 Y
2
(A2 B)3
©4 (D) -3
Official Ans. by NTA (B)

/4
g(x)= I (f'(t)sect+tantsectf (t)) dt

X

/4
g(x)= Id(f(t)-sect) f(t)sect

X

g(x) f(4)secz—f(x) -secx

n/4

f(x)j

g(x)=2—f(x)secx =2—(
COS X

lim g(x)=2- lim (f(X)J
m COS X
Xﬁ(zj X*)(Ej
Using L’Hopital Rule

. f'(x)
B 2—Xl1(nsj (—sinx)
2

sin —
2

Let f:R — R be continuous function satisfying

f(x) + f(x + k) = n, for all x € R where k > 0 and n
4nk
is a positive integer. If I, = I f(x)dx and
0
3k
I, = If(x)dx, then
-k

Sol.

(A) I, +2I, =4nk  (B) I, +2I, =2nk

(C) I, +nl, =4n’k (D) I, +nl, =60’k

Official Ans. by NTA (C)

f(x)+f(x+k)=n

=f(x)=f(x+2k)
f(x) is periodic with period 2k

4nk
I f(x)dx = 2n_[ f (x)dx

0
3k 2k

I, = J.f(x)dx=2j‘f(x)dx
—k 0

Now,

f(x)+f(x+k)=n

k k
:>_[f(x)dx+_[f(x+k)dx=nk
k 2k
:>If(x)dx+ I f(x)dx =nk

2k
= _[ f(x)dx =nk

=1, =2n°k, I, = 2nk

= I, +nl, = 4n’k
The area of the bounded region enclosed by the

1 .

curve y =3— X_E —Ix +1| and the x-axis is
9 45
A) — B) —
( )4 ( )16
27 63
C) — D) —
© 2 ( )16

Official Ans. by NTA (C)
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3+(x+1)+ x—lj -1

(
y=13- (X+1)+(X__j’ —1<x<%
(

3—(x+1)- x——j
Z+2x, x<-—1
2
3
=91—, -1<x<—
Y 2
E—ZX, léx
2 2
Ay
B © 3/2)C

Area bounded = ar ABF + ar BCEF + ar CDE

SEIEH

= —sq. units.
8

Let x = x(y) be the solution of the differential

equation 2y XY dx + (y2 ~4xe™Y’ )dy =0 such

|

56)5)

that x(1) = 0. Then, x(e) is equal to

(A) elog, (2)

(C) e*log, (2)

(B) —elog, (2)

(D) —e? log, (2)

Official Ans. by NTA (D)

2ye"/y2dx+(y2 —4x ey’ )dy =0

2eMY’ [ydx —2xdy]+y*dy =0

11.

Sol.

2
—x-(2
=T

y* y

2”%1( j+1dy 0
v’ )y

Integrating
jz X/yd( J+j dy =0
y

2
2¢Y +/ny+c=0
(0, 1) lies on it.

2¢’ +nl+c=0=>c=-2

2
Required curve : 2 + my—-2=0

For x (e)
2
2¢M +/me-2=0=x=—e”log, 2
Let the slope of the tangent to a curve y = f(x) at
(x, y) be given by 2 tanx (cosx — y). if the curve

passes through the point (%,O), then the value

/2
f I ydx is equal to
0

@) (2-+2)+ T ®) 2-—
(©) (2+ﬁ)+% (D) 2+%

Official Ans. by NTA (B)

d—y:Ztanxcosx—ZtanX'y
dx

d—y+(2tanx)y =2sinx
dx

_[Ztanxdx _ 1

Integrating factor = ¢

COS2 X

) y( 1 j_.[ 2sinxdX
2’ {Y dx—x'(2y)dy}ryzdyzo cos® x cos” x
y
2
. 3 sec” X = +C
Divide by y y COS X
Give yourself an extra edge www.ayjr.in
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y =2cosx +Ccos’ x

T
Passes through (Z , 0)

:ﬁ+%:>cz—2ﬁ

f(x)=2cosx —22cos? x : Required curve

/2 /2 /2
I ydx=2_[ cosxdx—2\/§_|. cos” xdx
0 0

/2 x sin2x [
=[2sinx]y —2\/5[—+ }
2 4 o
T
Y
V2
12.  Let a triangle be bounded by the lines L, : 2x + Sy = 10;
L, : — 4x + 3y = 12 and the line L,, which passes
through the point P(2, 3), intersect L, at A and L, at
B. If the point P divides the line-segment AB,
internally in the ratio 1 : 3, then the area of the
triangle is equal to
110 132
(A) — B) —
13 13
142 15 1
©) — D ) -
13
Official Ans. by NTA (B)
Sol. Points A lies on L,
4
A (oc, 4+— OL)
3
Points B lieson L,
2
B (B? 2—— B)
5

Points P divides AB internally in the ratio 1 : 3

3a. +B (4+4aj+1(2—8j
4

P(2,3)=
(23)=P -
:>0L=i,[3=§

13 13

13.

Sol.

Point A(i ﬁ) B(ﬁ,—gj
1313 13 13

Vertex C of triangle is the point of intersection of
L &L,

{53
13 13

356
13 13
arealAABC:l % 12 1
21 13 13
15 2 |
13 13
3 56 13
15 32 13

area AABC = % sq. units.

Let a >0, b > 0. Let e and ¢ respectively be the

eccentricity and length of the latus rectum of the

2 2
hyperbola —Z—b—z =1. Let €' and ¢’ respectively
a

the eccentricity and length of the latus rectum of its

_ 2 11,
conjugate hyperbola. If e =—/ and (e ) = g(
then the value of 77a+ 44b is equal to
(A)100 (B) 110
(© 120 (D) 130

Official Ans. by NTA (D)

2 2
e= 1+b—2, €=&
a a

Give yourself an extra edge
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al ,_ 2 |axbl=J(a+2)> +(a—2) +(a+4)
Also e'=,[1+—, l'=— axbl=,/(a+2) +(a_ ) +(a + )
b b
Given |axbl=,/15(a’ +4
Given (e')2 =%€' ( )
2(o? +4)+(a® +4) =15(c> +4)
1+a_2_g 2;312
> 8 b (0> +4) =13(c +4)
2 2 2
a’+b” _Ila ) o’ +4=13 a0’ =9
b’ 4 b o
=12 = 2
New (1) + ) 2141 +(db)Ibl
b 40 laP=0’+4+1=a’+5
2 43
s Ta IbP=4+a’+1=0>+5
~Ta=4b . 3) )
From (2) ab=-"2a+2a-1=-1
16b2 s2lal +(5.B)|B|2
——+b’ 2
49 —E 16b 2 2 2
65 11 16 b 15. If vertex of a parabola is (2, — 1) and the equation
49 4749 of its directrix is 4x — 3y = 21, then the length of
its latus rectum is
b 4x65 L@
11x16 (A)2 (B) 8
We have to find value of )12 (D) 16
77a + 44b Official Ans. by NTA (B)
11(7a + 4b) = 11(4b + 4b) = 11x8b
- Value of 11x8b =11x8x—>% _ 139
X

Let a= OLiA+23—lE and b= —2iA+0Lj+1A<, where
aeR. If the area of the parallelogram whose

adjacent sides are represented by the vectors

dandb is \/15(0{24—4), then the value of
20aP +(5-B)|E|2 is equal to
(A)10 (B) 7

©9 (D) 14
Official Ans. by NTA (D)

d=ai+2j-k, b=-2i+0j+Kk,

area of parallelogram =|a x bl

Sol.

16.

(2’ _1)

4x -3y =21

L _18+3-211_10
5 5

. latus rectum =4a =8

2

Let the plane ax + by + cz = d pass through (2, 3, -5)
and is perpendicular to the planes 2x +y — 5z =10
and 3x + 5y — 7z =12.

If a, b, c, d are integers d > 0 and gcd (lal, Ibl, Icl, d)
= 1, then the value of a + 7b + ¢ + 20d is equal to
(A)18 (B) 20

(©) 24 (D) 22

Give yourself an extra edge
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Official Ans. by NTA (D) n 1
18. The value of lim 6tan Z:tan_1 (z—j
n—>% P r"+3r+3
Sol. DR’S normal of plane
AoA A is equal to
e ! 2
I I (©3 (D)6
3 5 -7
Official Ans. by NTA (C)
.eq" of plane
I8x-y+7z=d SoL T —tan" (r+2)—(r+1)
It passes through (2, 3, -5) oL 1 =tan 1+(r+2)(r+1)
36-3-35=d nd=-2
=tan '(r+2)—tan"'(r+1)
-.Eq" of plane
T,=tan'3—tan"' 2
18x—-y+7z2=-2
_18x+y-Tz=2 T, =tan"' 4—tan"'3
S a=-18,b=1,c=-7,d=2 T, =tan"'(n+2)—tan"'(n+1)
a+7b+c+20d=-18+7-7+40=22
. -1 -1 -1 n+2-2
17. The probability that a randomly chosen one-one S,=tan (n+2)—tan 2=tan m
function from the set {a, b, ¢, d} to the set {1, 2, 3, 4, 5}
satisfies f(a) + 2f(b) — f(c) = f(d) is : =tan' n
2n+5
1 1
(A) > B) 20 3
lim 6 tan tanl( )
1 1 n—00 2n+5
© — D) —
30 20  6n 6
=lim =—=
Official Ans. by NTA (D) e 2n4+5 2
19. Let a be a vector which is perpendicular to the vector
A~ B A Ky = (A%, 1 P
S+ jeoko ax (2] +k) =2i-13]- 4k, then
the projection of the vector aon the vector
Sol. 2i+2j+k is
n(s)=5. x4!=120
®)=>, (A) % (B) 1
f(a) + 2f(b) = f(c) + f(d)
5 2x1 3 4 © 5 ) 7
4 2%x2 3 3
1 2%3 2 5 Official Ans. by NTA (C)
n(A)=2%3=6 (s A I PN
Sol. (ax(21 +k))x(31+51+2k)
n(A 6 1
S P(A)= ( )=—=— A A A A 1a A
n(s) 120 20 = (2§ -13j-4Kk)x 3+ 2k
7
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s b Sol.
Pk P(1,2,3)
—(6+2)a=2 -13 —4 A
1 R(a,B,v)
3 = 2 2
2
PN M x-6 _y-1_z-2
a=3i+2j-5k L: = =
J - 3 2 3
Projection of a on vector 2i+2j+Kk is
Qx,y,2)
3 w _ % Let M be the mid-point of PQ
s 3 SM=(3h+6, 21L+1, 30 +2)
20. If cotao=1 and secp=-—, where n<o< = . A A N
3 2 Now, PM =31 +5)i+ (21 -1)j+(3A-1)k
and I <P <m, then the value of tan (OL + [3) and *PM L (3; + 2} + 312)
2
the quadrant in which o+ lies, respectively are 331 +5)+2(20-1)+3(B32-1)=0
1 th A= __5
(A) —; and IV" quadrant 11
(B) 7 and I" quadrant M(ﬂ 1 l)
(C) -7 and IV" quadrant 11
1 Since R is mid-point of PM
(D) — and I'" quadrant
7 22(a+B+y)=125
Official Ans. bygSEESSIE 2. Suppose a class has 7 students. The average marks
of these students in the mathematics examination is
Sol. cota =1 secB — __5 COSB — __3 tanB . __4 62, and their variance is 20. A student fails in the
3 5 3 examination if he/she gets less than 50 marks, then
1— ﬂ in worst case, the number of students can fail is
3 -1
tan (a + B) = = 7 Official Ans. by NTA (0)
I+—x1
3 )
SECTION-B 7 )
> |x; - 62|
1. Let the image of the point P(1, 2, 3) in the line Sol. 20= izl
' 7
-6 -1 -2
L: 22 oY 272 e Q. let R(ouB,y) be , , ,
3z 3 =[x, — 62| +[x, — 62 +....+|x; — 62| =140
a point that divides internally the line segment PQ
If x,=49
in the ratio 1 : 3. Then the value of 22(0L +B+ y)
. |49-621° =169
is equal to
. then,
Official Ans. by NTA (125) ) )
|x2 —62| +....+|x7 —62| = Negative Number
which is not possible, therefore, no student can
fail.
8
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3. If one of the diameters of the circle x” + y2 N 2\/5)( n’ and whose common ratio is Then the
5
2
—6J§y+14=0isadmnkﬁmedmb(x—Zvﬁj (n+1)
2 50
+ (y - 2\/5) = rz, then the value of 1’ is equal to value of i + Z(Sn +L —n _1j is equal to
26 +1
Official Ans. by NTA (10) n=l t
Official Ans. by NTA (41651)
Sol.
g = n? __n(n+1)2
AR (n+2)
(n+1)°
2
PQ is diameter of circle = n(”+2n+1)
(n+2)
S:x2+y?—2J2x 62y +14=0
_n[n(n+2)+1]
n =6 ;
2 2 S, =n|n+
SIZ(X—Z\/E) +(y—2\/5) = 1 [ n+2}
Now in AOCQ
) ) ) 2 n+2-2
loC|” +|cQ|” =|oq| Sp =TT T
4+6=r
=10
. 2 Sn = n2 +1— 2
) sm(3x —4x+1) x2+1 (n+2)
4. If lim 3 5 =—2, then the
x>l 2x7 =7x"4+ax+b
alue of (a —b) i 1t Now — +§:{(n2 n) 2( ! ! ﬂ
value of (a —b) is equal to — -n)-— -
E 26 & n+2 n+l
Official Ans. by NTA (11)
_1{50x51x101 _50x51 _2(1_1ﬂ
) sin(3x2—4x+l)—x2+1 26 6 2 2 2
Sol. lim 3 3 =-2 — 41651
x>l 2x7 =7x"4+ax+b B
For finite limit 6. If the system of linear equations
a+b-5=0 ...(1)
Apply L’H rule 2x =3y =7+5,
. cos(3x% —4x +1)(6x —4) —2x
lim ( X ) =-2 ox +5y=p+1, where o,f,y € R has infinitely
x—l1 (6X —14x +a)
For finite limit mmwsdmkm&ﬂwnmewmmofPa+3ﬁ+5ﬂis
6-14+a=0 equal to
Official Ans. by NTA (58)
From (1)
Now (a—b) =11 Sol. 2x-3y=y+5
5. Let for n = 1, 2, ....., 50, S, be the sum of the ox +5y=p+1
infinite geometric progression whose first term is
9
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Infinite many solution

o_5 B+l

2 -3 y+45

ocz_?l)o, Sy+25=-33-3
9a=-30, 3p+5y=-28

Now, 9o +3B+5y=-58

=>x=0o0ry=—

Y 2
Casel:x=0=y=0herez=0
Case 2 : —_—1

'y >

= 4x*—4x-1=0

90 +3B + 57| =58 2x-1)*=2
I+i 1 2x —1=%+2
7.  Let A:( . j where i =+/—1. V2
-0 142
Then, the number of elements in the set X= 9
{ne{l,2,..,100}: A" = A} is 1442 i -2 i
Here z = ——O0r Z=————
Official Ans. by NTA (25) 2 2 2 2
Sum of squares of modulus of z
2 2
lei 1 :O+(1+ﬁ) 1 a V241 8
Sol. A=| 4 4 4
-1 0
ke M1+i 1 WM1+i 1 9. Let S = {1, 2, 3, 4}. Then the number of elements
-1 0oll -4 o intheset {f: S xS — S:fisonto and f(a, b) = f(b, a)
L[ i 4] >aV(a,b) e SxS} is
A =
| —i+1 =i Official Ans. by NTA (37)
PR T B | T B S
At =
__i+1 _i i _i+1 _i Sol. (la 1)’ (1’ 4)’ (47 1)7 (27 4)’ (47 2)7 (35 4)a (45 3)’
10 (4, 4) — all have one choice for image.
4
A= 0 J =1 2, 1), (1, 2), (2, 2) — all have three choices for
B image
A41’1+1 _ A
- 3, 2), (2, 3), (3, 1), (1, 3), (3, 3) — all have two
n=15,9,.....,97 . .
. . choices for image.
= total elements in the set is 25.
So the total functions =3 x3x2x2x2="72
8. Sum of squares of modulus of all the complex Case 1 : None of the pre-images have 3 as image
numbers z satisfying z = iz’ +2% -z is equal to Total functions =2 x2x1x1x1=4
Official Ans. by NTA (2) Case 2 : None of the pre-images have 2 as image
Total functions =2 x2x 2 x 2 x 2 =32
- ., 5 Case 3 : None of the pre-images have either 3 or 2
Sol. z+z=1z"+z
) ) as image
Consider z = x + iy
) . _ Total functions=1x1x1x1x1=1
2x=(1+1) (x" —y +2xyi) .. Total onto functions =72 -4-32+1=37
=2x=x -y -2xyand X’ -y +2xy =0
= 2x = —4xy
10
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10.  The maximum number of compound propositions, out of
pPVIVS, pVIV ~S, PV ~(qQVSs,
~PV ~IVS, ~pV ~TV ~S, ~pVvqQV ~S5,
qVrIv-~s, qV~rIrv~s, ~pv~qVv-~s

that can be made simultaneously true by an
assignment of the truth values to p, q, r and s, is

equal to
Official Ans. by NTA (9)

Sol. If we take

plqlr]|s
FIF|T|F

The truth value of all the propositions will be true.

11
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