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Physics

Q.1 Six buses each of mass m are connected with each other along a Straight line. The First bus is pulled by a
towing truck Which applies a force F on that bus . All the buses move together. Find the ratio of force
exerted by second bus on the third bus and force exerted by fourth bus on the fifth bus.(assuming no other
forces are acting on the buses in horizontal direction.)

Option 1:
2:1

Option 2:
12:2

Option 3:
1:3

Option 4:
11:2

Correct Answer:
2:1

Solution:
As all the buses are going together we can treat them as a single body to calculate common acceleration.

Let their acceleration be a, by Newton's Second law: F' = (6m)a = a = 6%

Let Force by second bus on third bus is FQ’ it will pull third, fourth, fifth and sixth OUSES.

By Newton's second law:

F, = (4m)a
F
= Fy = 4m—
6m
4F 2F
= Fy=—=—
6 3

Let force by the fourth bus on the fifth bus is Fy, it will pull fifth and sixth buses.
By Newton's second law:

Fy = (2m)a
F
= Fy=2m—
6m
g 2 F
776 3

=

Hence their ratio will be : % =
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Hence, the answer is the option (1).

Q.2 Two impulses of equal magnitude J = 15 N-s are imparted to a stationary uniform Rod of mass 3 kg and
length 2 m as shown. Rod is free to move on a smooth horizontal surface. The magnitude of angular
momentum of the rod about point A is a two-digit number. Add both the digits and write your answer.

-

I
lm
—| a
I
A. L |
Correct Answer:
9
Solution:

Velocity of COM,

Ve = 3 =10m/s
Angular velocity,

_ Jx1 __ 15x12 __
w= <2 = 12 = 15rad/s
12

Angular momentum about point

A= —w(_ic) + m(l) ('Ucm)(_]%)

=35k + 3(1)(10)(=h)

Hence, the answer is 9.

Q.3 When the switch is shifted from 1 to 2 current through R1 remains same in direction but becomes 5 times.
The initial charge on capacitor was Q. The Final charge on the capacitor is Q’. % is y x 10! . (Consider

only the charge and currents in steady state). Find 4?

R 2R
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Option 1:
1

Option 2:
3

Option 3:
5

Option 4:
7

Correct Answer:
1

Solution:

When the switch was at position 12R and 3R were in series and their combination is in parallel
with R.

Let current through Ry is i1,

Hence,
. . 1
13R — 11 X G

— 1 _ uR

When the switch was at position 2 R and 3R were in series and their combination was in parallel with 2 R.
Let current through R is 25 which is 5 times of 41, hence

) ‘><2
13R = 12 X —
6

Vip = %2 % 3R = isR

The potential through 3R and capacitor will be the same hence

Q _ bR _ b o9 _10=1x 10
Q 12R i1

Hence, the answer is the option (1).

Q.4 A charged particle of charge g and mass m enters a magnetic field B perpendicularly as shown in the
figure. The average force on a charged particle by the magnetic field is @. Find k

x X X

x b x

A X b4
4

®» O OR X

X X X
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Correct Answer:
2

Solution:
This charged particle will perform a circular motion in a magnetic field and come out in a straight line as the field ends.

It will complete a half circle in a magnetic field and will come out with the same speed.

Time spent in magnetic field will be Z—g

Hence average force on the particle will be

Change in momentum will have a magnitude of 2 mv
Hence, the answer is 2.

Q.5 N hemispherical shells of the same charge density are kept concentric to each other. Their radii are R, 2R,3R
.... and charge density is 0. The potential at the center of the shells is given as ;—gN(N +1).Findy

Correct Answer:
4

Solution:

#4F
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net —V1+V2+V3

- K K | =1
/ - / R
K KQ» KQs
“"® "2k 3R

1 onR? _ ﬂ

 4dmeg R 2

2R 3R

Vnet:ﬂ+a( )+O'( )
2€0 2€0 2eq

R
€o

= Vnst = Z_:EN(N—i_l)

Hence, the correct answer is 4.

Q.6 A diatomic ideal gas is heated at constant volume until the pressure is doubled and again heated at
constant pressure until volume is doubled. The average molar heat capacity for the whole process is 4 2R.

Find the remainder when a is divided by b

Correct Answer:
1

Solution:
Let initial pressure, volume and temperature be Py, Vj, T indicated by state A in the P-V diagram. The gas is

isochorically taken to state B (2P, Vo, 2T0) and then taken from state B to state C (2P, 2Vj, 4T9) isobarically.

Total heat absorbed by 1 mole of gas

AQ =C, (2T0 — T()) +Cp (4T0 — 2T(])

5 7
= —RTO + ER x 2T
19
== —RTO
Total change in temperature from state Ato Cis: AT = 3T
19
*. Molar heat capacity = % AQ = 23};?" =Vp

Hence, the answer is 1.
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Q.7 In a given potentiometer circuit, cell E; is balanced at length £; and cell F5 is balanced at length £5.

a. If only E increases then £, £5 decreases but f—; remains the same

b. If only E increases then £1, £2 increases but ﬁ—; decreases
c. If Ry, increases then £y, £5, g—; increases

d. If R;, increases then £, £5 increases but 5—; remains the same

Your Answer:
Not Answered

Option 1:
(a) and (b) only

Option 2:
(b) and (d) only

Option 3:
(a) and (c) only

Option 4:
(a) and (d) only

Correct Answer:
(a) and (d) only

Solution:

By = My and By — Ay where \ — ( R

—_EF _\E B _4 4 io £L
r+Rh+R) 7 and z- = - = 7, only depends on ratio Z-.

As E increases, A increases so £1 and £2 decreases
As Ry, increases \ decreases so 1 and ¢35 increases.

Hence, the answer is the option (4).
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Q.8 A uniformly charged spherical shell of radius R has charge density —I—UC/m2. A point charge q is kept on
centre of shell. Select correct alternative (s).

A) Net electrostatic force on charge q is zero irrespective of its nature and magnitude
2

B) Net electrostatic force on one hemispherical part is given as F' = ;—71'R2 + =
€0 260

(

(

(C) Electric field at centre of shell is zero.

(D) Value of q for which net electrostatic force on one hemispherical part is zero, is given as ¢ = —207R?

Your Answer:
Not Answered

Option 1:
Options (A) and (B) are correct.

Option 2:
Options (B) and (C) are correct.

Option 3:
Options (A) and (D) are correct.

Option 4:
Options (A),(C) and (D) are correct.

Correct Answer:

Options (A),(C) and (D) are correct.

Solution:
Electric field at center due to the shell is zero so force on point charge is zero.

Force on one hemispherical part = F; + Fy
F'; — Force due to other hemispherical part
F5 — Force due to point charge

2€0

F1 = <U—2)7TR2
Force on hemisphere due to point charge = force on point charge due to hemisphere

= F=() (&) =&




Net Force,
_ o*nR?
F - 2€0 +

L

4eo

WhenF =0 = ¢ = —207R?

Hence, the answer is the option (4).
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Q.9 In the given figure, if the block is released from rest and the collision with the wall is elastic, then (i) find out
the maximum compression after the first collision with the wall. Also, (ii) what will be the answer if a
collision is inelastic with e = %? Mark the correct answers.

K

a afl

e

-

Your Answer:

Not Answered

Option 1:
a

Option 2:

2

Option 3:
V7a

4

Option 4:
Both 1 and 3

Correct Answer:

Both 1 and 3

Solution:

X=1
MNatural position of spring

(i) As collision is perfectly elastic, no change in energy takes place after collision. Therefore maximum compression will

be 'a' only.

(ii) If collision is inelastic then new amplitude will be calculated by conservation of energy after collision, { K E; is kinetic
energy after collision}

—1mv

2

1 a\?2 1

2 2
.+—K(—> 0+-KA
! 2 2 2 n

v; will be half of velocity with which block collides
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__1\/§a,w
ViT 979
:>An:\/za

Hence, the answer is the option (4).

Q.10 For the given cases, select the correct answer:
i)V = Asinwt + Bsinwt

Your Answer:
Not Answered

Option 1:
(i) Avg(V) =0

Option 2:
() RMS(V) = \/ ALE

Option 3:
(i) Avg(V) =0

Option 4:

(i RMS(V) = &

Correct Answer:

(i) Avg(V) =0

() RMS(V) = ¢ AME

(i) Avg(V) =0

(i) RMS(V) = &

Solution:

10
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Sy vt
A =0
vg(V) T
V2t
RMS( V) IOT
(i) Avg(V
B2
RMS( V \/ i

(i) Avg(V) = 0{ area under curve = 0}

2 1/2
T/44(4V0t) dt
0 T V
RMS(V) = (#) =%

Hence, the answer is the option(1), (2), (3) and (4).

Q11 A particle is moving on the z-axis such that its coordinate as a function of time is: ¢ = % — 57752 + 6t + 7.
Find out the correct option(s):

Option 1:
The particle will turn at t =2 and t = 3 seconds

Option 2:
Displacement in 6 seconds is 18m

Option 3:
both 1 and 2

Option 4:
none of the above

Correct Answer:
both 1 and 2

Solution:
At the turning point velocity becomes zero and changes its sign,

v=0=t2-5t+6=0=t=2andt=3
For,t =0 tot =2 = goingright

t =2tot =3 = going left.

t =3tot = oo = goingright.

So,t = 2 and t = 3 are the turning points.

By given formulae,

zg=S — 28 4 (6x6)+ T26=25z9=7
So displacement, s = 18 m

Hence, the answer is the option (3).

11
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Q.12 A container is half filled with water. It is made up of steel and is cylindrical in shape. The relation between «
(of steel) and -y (of water) when

Your Answer:
Not Answered

Option 1:
Container remains half-filled on increasing temperature is vy = 3a

Option 2:
Height of water column remains unchanged is v = 2«

Option 3:
Vacant space remains constant is ¥y = 6«

Option 4:
All are incorrect

Correct Answer:

All are incorrect

Solution:
(A) We want the container to be half filled that means at all temperatures, the ratio of the volume of water and container

remains constant.

Vv
__ VaeR . deenstant (at all temperatures)

Vcontainer

V/2 _ V/2(1+7AT)

A% V(1+3aAT)
=7 =3a

(B) The height of the water column is the ratio of the volume of water and the area of the base of the container.

VWater
ABase

= constant (at all temperature)

V/2  V/2(1+~AT)
A A(1+2aAT)
=7 =2a

(C) Vacant space is the difference between the volume of the container and the volume of water so

Veon = Vyater = constant ( at all temperature )
v v
=V — 5 = V(14 3aAT) — —(1+7AT)
=v = 6a

12




Hence, the answer is the option (4).
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Q.13 johnny was whirling his yoyo (0.5 kg) in a horizontal circle of radius 1 m at a height of 5m above the ground.
The string of yoyo suddenly breaks and the yoyo finally strikes the ground at a horizontal separation of 20

m. Find out the maximum tension(nearest integer in N) that the yoyo string can bear.

Correct Answer:
200

Solution:
After the string breaks the yoyo will fall under gravity in a parabolic path.
Initial vertical velocity = 0

Hence by vertical motion analysis,
The time of flight will be,

2H 2x5
= _— = = 18
10
The horizontal distance travelled = 20 m
Hence speed of yoyo will be = 20 ms~!
In circular path, v = 20 ms !
Hence centripetal acceleration,
02
Ae = —

.
a. = 400 ms >

The string will be slightly inclined to give centripetal acceleration and balance the weight.

() e

T = 0.54/ (400)2 + 102
T = 200

This must be the breaking strength of the string.

Hence, The answer is 200.

13




Q.14 Two holes are made in the vertical wall of a large open cuboidal tank. The shape of one hole is a square of
side length L at a depth h from the top. The shape of the other hole is circular of radius R at a depth of 16
h from the top. When the tank is completely filled with water, the volume flow rate for both holes is the

same. If, R is equal to —L_ find the value of k.

/!

Correct Answer:
2.00

Solution:
We know that for a hole at a depth h, the speed of efflux is given as 1/ 2gh
If the square hole is considered as first hole and the circular hole is considered as second hole,

A; = L% and Ay = 7R?
Vi = \/2gh and V; = 1/32gh

As the volume flow rate for both is the same,

Q=A1V1 = AV2
By putting the values,

2 __ 2 _ _L

Hence, the answer is 2.

Q.15 Let aradioactive substance A be converted into stable element B with half half-life of 1000 years. In an old
sample ratio of the number of nuclei of A to the number of nuclei of B is 1: 7. Find the age of the sample in
years, if the initial number of nuclei of A and B were the same.

Option 1:
2000

Option 2:
1000

Option 3:
1500

Option 4:
0

Correct Answer:
2000

Solution:

14
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A— B

At time= =0,

Ny Ny

At time =t,

N No+Nyg— N
NA N 1

= NB T 3NN 7
N=2%=2

= 2 half life = 2000 years.

Hence, the answer is the option (1).

Q.16 Aman of mass 80 kg is standing on the rim of a circular platform rotating about its axis with an angular
velocity 1.2rads L. If the man moves to the centre of the platform, what is the work done (in J) by the man
in the process? The mass of the platform is 200 kg and its radiusis2 m .

Correct Answer:
414.72

Solution:
Let the final angular velocity be w. By conservation of angular momentum about an axis,

(Iman + Idisc )wl = (O + Idisc )w

Finally, the moment of inertia of man will be zero. Hence to the given data,
1 200

(80x22+5 ><200><22> x 1.2 = (T ><22)w

10.
0.8 rads ™

= w=

The work done by man is equal to the change in the kinetic energy of the system. Hence,

W= %(Idisc )w2 - %(Iman + Lgise )w%
By putting the values we get,

W =414.72 ]

Hence the answer is 414.72.

Q.17 Anatural satellite of mass 987 kg is revolving in a circular orbit at a distance of 10200 km from the centre of
Mars. Another satellite of mass 1319 kg is at a distance of 51000 from the centre of Mars. Their time
periods are in the ratio of %ﬁ Findz + vy

Correct Answer:
10

Solution:

15
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The time period does not depend upon the mass of the satellite; it only depends upon the orbital radius.
Using Kepler's law,

o\ 3/2
() =) = ()=

Hence x = 5 and y = 5 and answer is 10
Hence the answer is 10.

Q.18  Astring fixed at both ends is vibrating in three loops. The length of string is 'l' and amplitude of antinode is
'A'. The amplitude of a particle at a distance % from one end is %. Find x.

Correct Answer:
2

Solution:
There will be a node at any end as the string is fixed at both the ends.

Let x = 0 is a node. Hence amplitude at any point at a distance x is given as:
A, = |Asin(Kz)| where K = 2T

As string is vibrating in 3 loops and each loop length is equal to 2 hence

$=t
2
= A =3
_ 3r
= K =

Therefore, amplitude at distance % from one end will be
_ : 3 £y . A
Az—ASln(TX Z)—ﬁ

Hence answer is x=2

Hence, the answer is 2.

16
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Chemistry

Q.1 Ph
GH (i) excess CH,MgBr ;
(i) H,0® > Cyclic coloured compound
N=C 3
c oy (i) 1/NaOH
I ’ (iv) H,0®
O

Degree of unsaturation (DU) in cyclic coloured compound is-
If in case the DU is greater than 9, then report the answer as the sum of the digits in the DU

(For example, if the DU is 15 then report the answer as 1+5 i.e. 6)

Correct Answer:
3
Solution:
Ph Ph
C=e- (i) excess CH,MgBr_ - &
= ®
N=C ()0 CH.C -
C-0 CH, g C-OH
Il ) VAN
0 CH, CH,
(i) L/NaOH
(ii) H®
Ph
C=C-H
CHL,+ O
I [Q]
O-C-CH,
o
CH,
D.U=12.00

Answer willbe 1 +2=3.

Hence, the answer is 3.

17




Q.2
(i) NH,/A NH, /A
(P) «———— C—0OH ——
(i) KOD/Br, I
0
P.O, (i) CH,MgBr (i) H,NOH
Q) * (R) : * (S) = (T)+(U)
(i) HO (i) HY/A
How many of the following representations are correct for the above reaction sequence?
- C —NH,
) p- @NH_, in? @n :
(o]
|||)R=@CEN |V)S=@—f|-|“—CH1
0
T=Ph—C—NH—CH, U=CH—C—NH—Ph
V) I Vi) Il
0
Correct Answer:
5
Solution:
(i NH,/A NH, /A
Ph—ND,+——— C—DH—’»@C—NH,
" (i) KOD/Br, I (©) I :
’ 0] 0

(i) CHMgBr
Ph—C—CH, ———— C=N

(i) H,0”

(S) {NH,OH (R)

Beckmann
Ph— C—CH, —————» Ph—C—NH — CH,+CH, — C— NH — Ph
I ' o

I - Re arrangement

N on m © w°
(I, (1, (Iv), (v), (V) are correct.
Q.3 How many of the given oxides are amphoteric

NaQO, CaO, A1203, Sl’l03, BeO, V205, CO, ZIIO, Pb02 NQO

18




Correct Answer:

6
Solution:
Nay O Basic
al) Basic
Al Oy Amphoteric
Sn(ly Amphoteric
Bel) Amphoteric
Va5 Amphoteric
() Neutral
Z ) Amphoteric
Pb)q Amphoteric
No O Neutral

Hence, the answer is (6).

Q.4

The radial wave function for 1s orbital of H-atom is R(r) =

CAREERS 300 s

3/2
) e /2 (where ag = 0.529 A)

If the ratio of radial probability density of finding electron at n = a to the radial probability density of

finding electron at the nucleus is given as (z - e Y)

Calculate (y-x)

Correct Answer:
1

Solution:

The probability density is given as RZ(T) Thus, the ratio can be calculated as

Given: =x-e ¥ = e 2

R?(ag)

R2(0)

r=1 &y=2
y—zrz=2-1=1

19
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Q.5 which of the following inferences is correct for the statements given below:

Statement I: C1F; ion is bent, but C1F is linear
Statement |I: Salt-like KHF'5 is stable, however, KHC]s is not known.

Statement llI: Cyanides are insoluble in water, but alkyl isocyanides are readily soluble in water.

Option 1:
Only statements () and (ll) are correct.

Option 2:
Statement (ll) is incorrect and can be explained based on hydrogen bonding.

Option 3:
Statement (lll) is incorrect and can be explained based on ion-induced dipole interactions.

Option 4:
Both statements (ll) and (lll) can be explained based on hydrogen bonding.

Correct Answer:
Only statements (l) and (ll) are correct.

Solution:

Statement I: C1F; : Number of lone pairs on C1 = 2
Number of bond pairs on C1 = 2

.". Hybridization of Cl = sp3

Shape of CIF; =Bent

CIF, : Number of lone pairs on C1 = 3

Number of bond pairs on C1 = 2

.". Hybridization of C1 = sp3d

Shape of CIF, =Linear

F
Qi}'lf? 'S u:'|1”£:J
N T SN
F F ! G

F

(Bent shape of (Linear shape of
CIF3) CIF,

Statement II: In an aqueous solution, HF dissociates into HF; ion instead of F~ion. This occurs due to hydrogen
bonding in HF .

AN N +HO —»HF, +HO’

20
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On the other hand hydrogen bonding does not occur in aqueous solution of HCl . Thus, KHC]l, does not exist.
Statement llI: Lower alkyl cyanides are soluble in water due to formation of hydrogen bonds.
R-CH=N"—-—-_H*-0-H*"-—-—-N=C-R

Alkyl isocyanides are insoluble in water since the nitrogen atom does not have a lone pair of electrons and hence,
cannot form hydrogen bonds.

Hence, the answer is the option (1).

Q.6 For a high spin cationic complex (Cr(H;0)4) ™, maximum possible value of ' x ' is ' p  and minimum

possible value is ' ¢ ' then. Find the value of p + g will be:

Correct Answer:
3

Solution:
(Cr(H20)4) ™ is high spin cationic complex then minimum possible value of ' z ' will be +1

Cr't = [Ar]3d®

Complex has high spin.
Forx=2 Cr'?=3d*

L 11111]

Complex has high spin.

x=3 Cr?=34a°

21
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It will be a d?sp? hybridised complex with its spin not defined
Maximum possible value of ' z ' will be 2

Minimum possible value of ' z ' will be 1

Hence, value of p 4+ ¢ = 3.

Q.7 Which of the following statement(s) is true?

Your Answer:
Not Answered

Option 1:
Sucrose has a pyranose and a furanose ring linked together by C;, Cy— glycosidic linkage

Option 2:
Maltose has one glycosidic linkage and a free hemiacetal end.

Option 3:
Behaviour of hydrolysis product of maltose and sucrose is similar towards plane polarised light

Option 4:
Sucrose is a dextrorotatory sugar.

Correct Answer:
Sucrose has a pyranose and a furanose ring linked together by C'1, C's— glycosidic linkage
Maltose has one glycosidic linkage and a free hemiacetal end.

Sucrose is a dextrorotatory sugar.

Solution:
Sucrose is dextrorotatory but a non-reducing sugar. It contains a pyranose and a furanose ring linked together by

C1, Cs - glycoside bond. On hydrolysis, it gives (+) D-glucose and (—)D-fructose. The a is more for later, hence the
solution becomes laevorotatory. Maltose is a reducing sugar because of the presence of free hemiacetal group. It
contains a — 1, 4-glyco-sidic linkage.

Sucrose:

22




| glveoxidic
OH linkage

1
CH,0H,0
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Sucrose structure has a pyranose and a furanose ring linked together by a glycosidic linkage. Glycosidic linkage exists

between C;
of a-glucose and C, of B-fructose.

Sucrose is dextrorotatory but after hydrolysis gives dextrorotatory glucose and laevorotatory fructose and hence will

have different behaviour towards plane polarised light.

Maltose is a reducing sugar because of the presence of free hemiacetal group.

Q.8 Which of the following statement(s) is/are correct for Boric acid?

Your Answer:
Not Answered

Option 1:
It is a Lewis Acid.

Option 2:

All hydrogens are ionizable in water.

Option 3:
It is monobasic in water.

Option 4:
Central atom is sp> hybridized.

Correct Answer:

It is a Lewis Acid.
It is monobasic in water.

Solution:

In Boric acid, Boron atom has incomplete octet, it has 6 electrons only, hence it is Lewis acid.
All the hydrogens are non ionizable, it is not Arrhenius acid.
Boron atom is sp 2 hybrid, with three bonds with OH groups, it is trigonal planar molecule.

It is monobasic in water-

B(OH)s + HOH —» [ B(OH)4]” + H*

23




Hence, the answer is the options (1 & 3).

Q.9 In given set of reaction choose the correct option(s) for the following set of reaction
oy o L) MeMBr o ConcHCI
H0 o 0 > 2
: major
j(‘ onc. H.SO /A
(1) H/Ni R HBr. Benzovl peroxide
major (1) Br./hv major major
Your Answer:
Not Answered
Option 1:
Cl
Cl
CH, CH,

Option 2:
CH, /\j.]\
Br CH,

Option 3:

24




Option 4:
CH, CH,
Cl OH
9]
Correct Answer:

CH,
/\1|:\
(1]

Br
CH,
U

CH, CH,
Cl OH

9

Solution:
CH, CH,;
/\||/\ (i) MeMgBr g Conc. HCL . /\|/\
0 (i) H0 OH (i) H.O major Cl
Conc. H,SO,A
. . B
5 . GHp RO HBr ; PN
e —_—
/\l/\ major W) B ’ benzoyl oo
Br peroxide

A

Hence, the option 3,4 are correct

Q.10 which of the following statement(s) is/are not correct?

Your Answer:
Not Answered

Option 1:
All alkali metals form oxides on burning in air.

25
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Option 2:
The solubility of chlorides and hydroxides of alkaline earth metals in water increase on descending the group.

Option 3:
Be (OH),is basic in nature.

Option 4:
The tendency of complex formation of alkaline earth metals increases down the group.

Correct Answer:

Be (OH),is basicin nature.

The tendency of complex formation of alkaline earth metals increases down the group.

Solution:
Except Be ((DH )., all other hydroxides of alkaline earth metals are basic in nature.

Be fOng, is an amphoteric oxide.

The tendency to form complexes decreases down the group.

Q.11 Which of the statement(s) is/are correct?

Your Answer:
Not Answered

Option 1:
Hydrolysis constant of acetate ion is larger than that of cyanide ion.

Option 2:
The degree of dissociation of water increases with increase in temperature

Option 3:
o __
pK w pH + pOHholds good in any aqueous solution at all temperatures.

Option 4:
The solution of NaCl is acidic in nature.

Correct Answer:
The degree of dissociation of water increases with increase in temperature
PKy

- pH + pOHholds good in any aqueous solution at all temperatures.

Solution:
(") K,(HCN) < K, (CH;COOH). Since K1, = £, K3, for CN ™

26




ions is larger than CH3COQO ™ ions.

(B) The degree of dissociation of water increases with increase in temperature - Correct

o J—
© pK w pH + pOHholds good in any aqueous solution at all temperatures - Correct

CAREERS 300 s

(D) The solution of NaCl is neutral as the ionsNa"and C1~ are obtained from strong base and strong acid respectively.

Hence, the answer is the option (2, 3).

Q.12 |n the reaction,

NaNH,

Br — (CH2)12 —C=CH (X) Lindar’s

catlyst

(Y)

which of the following statement(s) is/are correct?

Your Answer:
Not Answered

Option 1:

Formation of product (X) involves an acid-base reaction.

Option 2:
The product (X) isHy N — (CH),, —C=C"Na™

Option 3:
The product (Y) exhibits geometrical isomerism.

Option 4:
The product (Y) exists in a cyclic form.

Correct Answer:

Formation of product (X) involves an acid-base reaction.

The product (Y) exhibits geometrical isomerism.

The product (Y) exists in a cyclic form.

Solution:
The given reaction occurs as follows:
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NaNH, £\ ¥ T o
1

3]
Br—(CH,),—~C=CH ——» Br--CH,— (CH,),—C =N

Lmdl Ir’s
camhst

(cis-form) {)(}
(Y)

The first step involves an acid base reaction.

Hence, the answer is the option (1),(3),(4).

Q.13 |f18 g of an alkaline earth metal is exposed to nitrogen gas with desired conditions, it forms 25 g of its
nitride. Find out the atomic weight of this metal.

Correct Answer:
24

Solution:
3M + Ny — M3 N,

Let atomic weight of metal = a

Hence (3a + 28)g nitride contains metal = (3a)g

*. 14.8 g nitride contains metal = X 25 =18

3a+28

Therefore, a = 24

Hence, the answer is (24).

Q.14 Consider the redox reaction in acidic medium: Mn*" + BiO; — MnO, + Bi®** The number of moles of
acid that are required for the change from BiO; to Bi3" per mole of BiOgjis

Correct Answer:
2.80

Solution:
In this reaction, BiO;is reduced by accepting electrons which are donated by Mn?" that is getting oxidized. Balancing
the redox equation, we get:
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[Mn*" 4 4H,0 — MnO, + 8H* + 5e~| x 2
[BiO; + 6H" +2e~ — Bi®" + 3H20] x 5

Hence, the answer is option (1).

2Mn?" + 5BiO3 + 14H" — 2MnO; + 5Bi*" + 7TH,0

From the balanced equation, it is clear that total of 10 electrons are involved in the reaction, and 2.8 mol of acid are
required by per mole of BiO, .

Q.15  Find the ratio of the weight of solvent to solute in a solution ifit is given that the vapour pressure of the
solution of a non-volatile solute B in a solvent A is 90% of the vapour pressure of the solvent at the same
temperature. It is given that the molecular weight of the solvent is 0.5 times the molecular weight of the
solute.

Correct Answer:
4.5

Solution:
According to the question,

P=0.90P°

According to Raoult's law,

P =P%
Given M4 = 0.5Mp

Wa
0_ po My
0.90P" =P <M+&>
My Mg
M 4 = molecular weight of solvent

Mp = molecular weight of solute
Wy
0.5MBp

Wy Wg
0.5Mp + Mp

W4 = gram weight of solvent
Wp = gram weight of solute

0.90 =

) Wa
On solving, =2 = 4.5
n solving Ws

Hence, the answer is the option (1)
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Q.16 For the coagulation of 200 mL of Asy S5 solution, 10 mL of 1 M NaCl is required. What is the coagulating
value of NaCl ?

Correct Answer:
50

Solution:

Coagulating value = number of millimoles of solute needed for coagulation of 1 litre of solution.
10 mL of 1 M NaCl contains NaCl = 10 x 1 = 10 millimoles

200 ml of Ass S5 required NaCl for the coagulation = 10 millimoles

. — 1000 ili
.. 1000ml of AS2 S3 required NaCl for the coagulation — 10 x 200 50 millimoles

Q.17  For the given reaction, how many monohalo products are optically active (all isomers)?

?Hs (|3H3
CH3—(|3—CH2—CH—CH3
CH3 Br, / ho
Correct Answer:
4
Solution:
P
CH,- G- CH—C—CH,
CH, CH, CH, CH, L,
| | I | CH, Br H
CH, — (|: — CH,—- CH - CH, a CH,—C—CH, - (lz - CH, -
CH, #) CH, Br 4+ optically active
(|3H3 CH,—-Br
(|3H3 (|3H3 CH, - C—CHQ—(lJ— CH,
Br— CH, — G — CH,— C — CH, CH, H
| | optically active
i CH, H + 2 enantiomer
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Q.18

How many of the following reagents can be used to get following conversion \

~ N
/c-o — /CHz

(A) BoHg | THF 5110weq by H2O|ACOH
(B) Hydrazine / base / A
(C)NaBH,
(D) Zn — Hg/HCI
(E)Red P/I,
(F) LiAIH,
(G)HS — CH, — CH, — SH/dryHC]; Followed by Hy /Ni/A
(H) dil HoSOg4

@ I2/NaOHjfollowed by Red P and I

Correct Answer:

3

Solution:

Zn-Hg/HCI ( Clemmenson: reduction)

\(_
-~

Option 1:

8

Option 2:

6

Option 3:

0

,  N:H/OH/A N
wolf frishner reduction P
SH

SH / dry HCI followg

2 . . .
If = 2311 (wr —+ wL) , Where w is complex cube root of unity, then value of % is

CAREERS 300 s
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Option 4:
-1
Correct Answer:
8
Solution:
w= ei”/3,wr + — = 2cos m
w 3
24 , 1 2 24 ) )
k = (w +J> —ZZ cos
r=1 r=1
24 rm
=2 Z 1 + cos T
r=1
24 27t
=224+ cos —
r=1 3
cos (2 + 52) sin 2e
=224 sin T
3
=48
kE _ 48 _
=% =8

Hence, the answer is the option (1).

Q.2 Die ' A ' has 3 face marked with 4,2 faces marked with 5 and 1 face marked with 6 . Die ' B has 3 face
marked 1,2 faces marked with 2 and 1 face marked 3 . If both dice are rolled together, P(E) is probability
of getting sum ' = ' of number shown by dice. Then value of x when P(E) is maximum

Correct Answer:
6

Solution:

x canbe5,6,7,8,9

number of ways in which sum of 5, 6, 7, 8,9 can occur are the coefficient of w5, ac6, w7, ws, z’in
(3ac4 + 225 + mﬁ) (33: + 222 + m3) =z% + 428 + 102" + 1225 + 92°

As greatest coefficient is 12 occur with £, So P(E) is maximum when z = 6

Hence, The answer is 6.

Q.3 If a hyperbola zy — 2z — y — 2 = 0 cuts a circle 2 + y? + 2gx + 2fy + ¢ = 0 at points
((—1,0),(2,6), (5,3) and (3,4), then the value of | f + g| is

Option 1:
8
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Option 2:
Option 3:
Option 4:

Correct Answer:
8

Solution:
Ty — 2x — Yy — 2=0 = (513 - 1)(y - 2) = 4isarectangular hyperbola.

When a circle cuts a rectangular hyperbola, the AM of points of intersection is the mid-point of the centers of the
hyperbola and circle.

So,
—1+2+3+5 —g+1 —17
4 2 2
0+3+4+46 —f+2 . -9
4 - 2 2

Hence, the answer is 8

.4 .0
Q Leta, = r'°C; and b, = (10 — r)1°C; and matrix A, = [% ; ] and A = Zle A,, then sum of
digits of tr(A) is
Correct Answer:
5
Solution: _
A— 22:1 rlOCr 0
. 0 > (10 = 1)1°C,
-23:1 r'0C, 0
N L 0 23:1(10 - T)loclofr
10 (2° — 1) 0
a 0 10 (2° — 1)

tr(A) =20 (2° — 1) = 10220

Hence, the answer is 5
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Q.5 3%l 1 2 2000 b
If(X): wamdf<m> +f<m> ++f<m) = a thena—b

is

Option 1:
7

Option 2:
10

Option 3:
6

Option 4:
8

Correct Answer:
7

Solution:
321—1

f(z) = 507
32(1-1)-1

T 320014
31—2t

0-0= g0
f(z) +£(1—z) =1

S—f(2001) f(ﬁ)‘*’"'*'f(%)
1 2000

f(2001) +f< 001>
2 999

f(2001) +f(2001)

S =1000 x 1 = 1000
We are given S = aP. Since § = 1000, write 1000 = 103, where @ = 10 and b = 3.

1

1

a—b=10-3=7

Hence, the answer is the option (1).

Q.6 If [x] denotes greatest integer part of x , then value of [f2 Woosi 3+1 ] is
X

Correct Answer:

0
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Solution:
1 1

< <
(1+$ 1/m3+

1+z
SR T
1+{E)2 \/:1}3+1 2 1+zx

=

for x € [2, 3]

12/\/W
1

—S/—<1
12 2 Va3 +1
3

T
— =0
[/2 Vs + 1}
Hence, The answer is 0.
Q.7 max{\/9—m2,v1+x2}, -3<z<0
If f(z) = , then f(x) has
min{v9—m2,v1+w2}, 0<z<3
Your Answer:
Not Answered

Option 1:
A point of discontinuity at x=0

Option 2:
A point of maxima at x=-2 and point of minima at x=2

Option 3:
A point of minima at x=-2 and a point of maxima at x=2

Option 4:
No turning point

Correct Answer:
A point of discontinuity at x=0
A point of minima at x=-2 and a point of maxima at x=2

Solution:
Answer (A, C)
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From the graph, it is clear that f[r] is not continuous at x =0
at x =-2, minima is there
at x = 2, maxima is there

Hence, the answer is the option (1) and (3).
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Q.8 The distance of a variable plane from the origin is p (constant). If the plane cuts coordinate axes in D, E, and

F then

Your Answer:

Not Answered
Option 1:
Locus of centroid of tetrahedron ODEF is % —+ % + ;12- = 11)—2
Option 2:
The Locus of the centroid of tetrahedron ODEF is
1 1 1 4
= T oy + o= 7
Option 3:
Parametric equation of the centroid of tetrahedron is ( 4COS§COS[3 , 4COS§Sinﬁ , 4Sipna )
Option 4:

none of these

Correct Answer:
; o1 1 1 _ 16
Locus of centroid of tetrahedron ODEF is -+ 7 + 5= el
- i i ; P P P
Parametric equation of the centroid of tetrahedron is <4cosacos,3 s TeosasmB’ Tona )

Solution:

Equation of plane 1x + my + nz = p where I, m, n are direction cosines of normal of plane
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D (,0,0),E O)%%JO,F(QO,%))

. P P P

centroid ((—, _ —) (x,y,2 )

4/ 4m 4n

1 1 1

As®? + m? +n? —1:>——|——-|-_2_
y? p

Also, <4COSZCOSﬂ, 4cos§sinﬂ’ 4S§m) satisfy the equation of locus of centroid.

16

2

Hence, the correct options are (1) and (3).

Q.9

-

dx @) x (@xb)+ (dxa)x (bx2)+ (dxb) x (€x a)then

fa,b,c are linearly independent vectors such that
7= (dx

Your Answer:

Not Answered
Option 1:
d(a x?) =0
Option 2:

7 is collinear with d

Option 3:
7is a linear combination of @, b and ¢

Option 4:
— —
If¢- m=0-|m|=[c,[(b+c)x (b+m)] x (c+m)-

Correct Answer:
d(@x1) =0
7 is collinear with d

7is a linear combination of d, b and ¢

—> . —
8- =0 = [, [(b+0) x (b+m)] x @+ ) <= [bde][d]? where

Solution:
Since 4, b, ¢ they are linearly independent, [abc] # 0
d can be written as a linear combination of a, b and ¢
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*>
3 _ [dbda+[dcalb+[da b

[abc

Now

7 = [dba) — [dbc]a + [dcb]a — [dea)b + [dac)b — [dab]¢
= 2(|dcb]a + [dac]b + [dba)c)
— —2[abd|d
(b+2) x (b+d) x (¢+d)-¢=((
= ([ébd|¢ — [bdd]d) - ¢
— [bdd]|d|*
Hence, the answer is the option (1),(2),(3),(4).

ol

xb+exd+bxd)x(E+d)-¢

Q.10 | et PQR be a triangle with fixed base QR = 1 and vertex ‘P’ is variable. If one base angle is double of the
other base angle then, locus of ‘P’ is conic having

Your Answer:
Not Answered

Option 1:
Length of Latus rectum 2

Option 2:
Length of Latus rectum 4

Option 3:
Eccentricity is 4

Option 4:
Eccentricity is 2

Correct Answer:
Length of Latus rectum 2

Eccentricity is 2

Solution:

P(h.k)

Q(0,0) R(1,0)
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/Q=2/R
2tanR
tan Q = =55
K o
_ 1-
—N E e 2

Hence, the answer is the Option (1) and (4)

Q.11 Afunctionf: [0,Z] =R £(0)=0
fcos zel®) (a: — 4sinz cosz — x tan? :L')da: = cos z cos 2ze/(®) + ¢ g(z) =

Your Answer:
Not Answered

Option 1:

f(z) =1 has no solution

Option 2:

g(z) has one local extremum in (0, %)

Option 3:

g(z) has exactly one local minimum in (0, %)

Option 4:

(&) " atx=Fis

Correct Answer:

g(x) has one local extremum in (O, %)

Solution:
f(z) =ztanz : g(z) =

g'(z) =

x
1+f(z)

3
™

14 ztanz
l+ztanz — (mseczx—l—tanw)

(1+ ztanx)?
(cosz — z)(cosz + )

cos?z(l — ztanz)

CAREERS 300 s

then
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For original point
gx)=0 atx=a
= g'(x) >0,x€(0,a)

g'(x) <0,x € <a, g)

1 1
d—i(f(x))|xz% ~ xsec?x +tanx
2
T+ 2

Hence, the answer is the option (2) and (4).

Q.12 If (1 + x4+ x2)n =ag+ a1z + asz® + ... + as,z®", when n is a odd integer. If

S1 = E agp, Og = E agry1, O3 = E a9 Sq = E a4r13, then
r=0 r=0 r=0 r=0

Your Answer:
Not Answered

Option 1:
S1=253

Option 2:
So =S4

Option 3:
Seo+S4=0

Option 4:
Either St = S9 = S3 orS; =S3 =S4

Correct Answer:
S1 =253

Solution:
(1 +ax+ :c2)n =ag+aix+ax®+...... + agz?"

3"—1
2

Putx = 1 and x = —1 then add and subtract obtained equationtoget = a1 +az3+as+...-
Putx = iin given expression, Ifn =4m + 1

= a —as3tas—ar+...=1 52:%
=ap—as+ag—ag+...... =0 So, S4=¥

Similarlyifn =2m + 3
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_ 3"=3 _ 3"+1
S? - T 1 7S4 - T4

Hence, the answer is the Option (1).

Q.13 4 different dice are rolled together, and number appearing on top listed. Then total number of outcomes
when the largest number appearing in the list is not 5,

Correct Answer:
927

Solution:
Number of ways = Total case — ( when highest number is 5)

6! — (5" —47)
=927

Hence, The answer is 927.

Q.14 Five digit number are formed using the digit 0 to 9, without repetition. If x is the number of number when
successive digit are in decreasing order and y, when successive digits are in ascending order, then x -y is

Correct Answer:
126

Solution:
L= 1005,3! =9C;

Because after selection of digits, they can be arranged in one way only.

Hence, The answer is 126.

Q.15 26 cards from a pack of 52 card are lost. From the remaining 26 cards, 3 cards are drawn. The probability

1

that all 3 are king is ——, when a, b, c are prime numbers then a+b+c

Correct Answer:
155

Solution:
As 3 kings are to be drawn, hence in 26 lost cards either one king can lost or none of the king.
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B0y 403 1CPCy 304

P= X X
52026 26C3 52026 2603
3 %
T 13.17.2649 ' 13.17.26.49
1
So = 137725

Hence, The answer is 155.

Q.16 y = Cie®™ 4 CaeP* + C3e™, where Cy, Ca, C3 are arbitrary constants and a, b, ¢ are roots of
t3 — 7t + 6 = 0. If given curve y, also satisfy y" — 7y" + ky = 0, then k is equal to

Correct Answer:
6

Solution:
Put ¥, 4" and y in given DE to getk = 6

Hence, The answer is 6.

Q.17  @is angle between the curve 22 + y? =20 and y = 1 + [| sinz| + | cos x
integer function. Then value of |cot 6| is

|, where [.]denotes greatest

Correct Answer:
0.5

Solution:

As 1< |sinz|+|cosz| <2

So, [|sinz|+ |cosz|] =1

So,y=2

Point of intersection will be A(4,2) and B(—4, 2). Slope of tangent at point A is -

Slope of tangent is -2 and 2

So,tan0:2:>cot0:%

B(-4.2) /‘\\(flﬂz)y )

[ 1

Hence, The answer is 0.5.
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Q.18 A continuous function f [0,1] — Rwhich satisfy the equation yf(x) + xf(y) < 1 where z,y € [0, 1]. If
maximum value of fo x)dx s, then = is

Correct Answer:
0.25

Solution:
Putz = sinf

fol f(z)dz = Oﬂ/z f(sinf) cosdd ....1
Putz = cos

fol f(z)dz = ”/2 f(cos@)sinfdd ....... 2
On adding equat|ons 1and2

/2

/1f(x) = /ﬂ/z( (sinB) cos 0 + f(cos ) sin )dd < / 1.dx

0
v T
= - (==
/ =3 4

Hence, The answer is 0.25.

43




	Blank Page



