6/11/22, 2:01 PM Print Question

ALTUS
KNOWLEDGE

Total: 75 Que. lIT Full Length 3 Time: 180 Min.

Physics FL
1).
One quarter of the plate is cut from a square plate as shown in the figure. If
‘M’ is the mass of the plate and ‘¢’ is the length of each side, then the moment

of inertia of the plate about an axis passing through ‘O" and perpendicular to
the plate is

(A)MF/ 8 (B) 3M¢4/4
(C) M3 (D) 3M#*

(@A (b)B (c)C (d)D
Q.Type:- MCQ Single, Ans:- A

Solution :-
, ; — s
For full square about an axis passing through ‘O’ =
. T 3[Me2] M
by symmetry for remaining portion it must be e

2).

A block is suspended by an ideal spring constant K. If the block is pulled down by constant force

F and if maximum displacement of block from it's initial position of rest is z, then
(A) z=F/K (B)z=2F/K
(C) work done by force F is equal to 2Fz.

(D) increase in potential energy of the spring is %K:2

(a)A (b)B (c)C (d)D
Q.Type:- MCQ Single, Ans:-B

Solution :-

apply work-energy theorem

iy (ma 71 (ma]
mgz- —K|—+z| ——K!|—=! |+Fz=0
| 2 | K ; 2 K J

= z=2F/K.

3).
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A Carnot engine whose low temperature reservoir 1s at 7°C
has an efficiency of 50%. It 1s desired to increase the
efficiency to 70%. By how many degrees should the
temperature of the high temperature reservoir be increased
(a) 840K (b) 280 K (c) 560 K (d) 380K

(@A (b)B (c)C (d)D
Q.Type:- MCQ Single, Ans:-C

Solution :-

T, —F W T, —T- W
D OV oy, T8 P
1 O I O

O 4L Loy T
& I -1, 5

LUV

~Li+1; 800+300
2

= 550K

)

4).

A boat goes downstream for half an hour and then goes upstream for half an hour. The total
distance travelled by the boat in the ground frame for this is 20 km. li is known that speed of the
boat relative to the river for the whole trip was constant and greater than the speed of the river.
The distance travelled by the boat in the frame of the river for this is
(A) zero (B) 20 km
(C) 10 km (D) can't be determined

(@A (b)B (¢)C (d)D

Q.Type:- MCQ Single, Ans:-B

Solution :-
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Say speed of boat is v w.r.t. water and speed of river is C. Then, distance travelled in ground
frame

=(c+V)x % hour + (v —) %hour= v > 1 hour

= distance travelled by boat w.r.t. river.

5).

For a certain organ pipe open at both ends, the successive resonance frequencies are obtained
at 510, 680 and 850 Hz. The velocity of sound in air is 340 m/s. The length of the pipe must be
(A) 2m (B) 0.5m

(C) m (D) 0.25m

(@A (b)B (c)C (d)D
Q.Type:- MCQ Single, Ans:-C

Solution :-

Successive frequencies will differ by an amount v/2L
6).
The left plate of the capacitor shown in the figure above carries a *Q, 0

charge +Q while the right plate is uncharged at t = 0. The total i
charge on the right plate after closing the switch will be

|~
(A}%+Cs (B}%—Cg _H_
© -3 D) - Cs

(@A (b)B (c)C (d)D
Q.Type:- MCQ Single, Ans:-B

Solution :-
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-G,
Electric field between the capacitor plates = = 0 =0,)
28, 2&,
= BHX . 8 o 1 fo. 0
2Ae,. 2AE, 2AE;
— Potential different Eq = ¢ [Q+2x]=¢
25
Q+2x
& =
2C
= -X= = Ce
2

7).
The distance between two parallel plates of a capacitor is a. A
conductor of thickness b(b < a) is inserted between the plates
as shown in the figure. The variation of effective capacitance
between the surfaces of conductor and plate as a function of
the distance (x) is best represented by

G!+x| [-X
11

0 ——

{

I
7

v

(a-b) ~

(A) A (B) A
C ¢
(a- b) > x
()R (D)
e .' c
o

(@A (b)B (c)C (d)D
Q.Type:- MCQ Single, Ans:- C

Solution :-
1 3 1
—_— = —
g & B
- B EEhER o g, A
g, A g A a-»b
8).
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A block of mass 2 kg is attached to one end of a massless rod of Iengthim . The rod is fixed to

a horizontal plane at the other end such that the block and rod are free to revolve on a horizontal
plane. The coefficient of friction between the block and surface is 0.1. Block is made to rotate
with uniform speed by applying a constant external force in tangential direction on the block. The
work done by external force when the rod rotates by 90 is

(A)0 (B) 10 joule
(C)% joule (D) 1joule

(@A (b)B (c)C (d)D
Q.Type:- MCQ Single, Ans:-D

Solution :-

9).

A solid sphere of radius R, and dielectric constant 'k’ has spherical cavity of radius R/4. A point
charge g, is placed in the cavity. Another charge g, is placed outside the sphere at a distance of
r from ¢. Then Coulombic force of interaction between them is found to be ‘F,. When the same
charges are separated by same distance in vacuum then the force of interaction between them is
found to be F; then

(A) F1=FJk (B) Fz=Fi/k

1
(C)Fi. Fy =E (D)Fi=F;

(@A (b)B (c)C (d)D
Q.Type:- MCQ Single, Ans:-D

Solution :-

Coulombic force between them remains same.

10).

A swimmer can swim in still water with a speed of V5 m/s. While crossing a river his average
speed is 3 m/s. If he cross the river in the shortest possible time, what is the speed of flow of
water?

(A)2mis (B)4 m/s

(C)6m/s (D) 8m/s

(@)A (b)B (c)C (d)D
Q.Type:- MCQ Single, Ans:- A
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Solution :-
d s 2
S v +5=9
= v. =2m/s
11).
In the hydrogen atom spectrum 7.3 and 7.,.; represent wavelengths emitted due to transition from
second and first excited states to the ground state respectively. The value of f'a“ IS
fug_y
(A) 27 1 32 (B) 32/27
(C)4/9 (D) 9/4
(@A (b)B (c)C (d)D
Q.Type:- MCQ Single, Ans:- A
Solution :-
1 [ ™M\ 8R
e | A W R
Ay | ¥ 9 8
1 g1 1R
By LF 2] 4
Py 27
g it Sl
Ay D2
12).
In a capillary tube placed inside the liquid of density (p)in a container, the rise
of liquid is h. When block of density ‘s’ is placed on the liquid as shown in h
figure, liquid in the tube ish'. If < p then
(A)h'=h (B)h' <h
(C)h'>h (D) insufficient data

(@A (b)B (c)C (d)D
Q.Type:- MCQ Single, Ans:- A

Solution :-

https://www.altusknowledge.com/admin/question/cached/76/question/print?type=ans
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There will be no change.
h'=h h’

13).

The power factor of a circuit in which a box having unknown electrical devices connected in
series with a resistor of resistance 3Q is 3/5. The reactance of the box is

(A)5Q (B) 53 Q

(C)4Q (D) 4/3Q

(@A (b)B (c)C (d)D
Q.Type:- MCQ Single, Ans:-C

Solution :-

-

Z = JR? + X&, ="\ X2
R 3

but cos b = —
A o

X=4Q.

14).

Two points A and B are at distances of ‘a’ and ‘b’ respectively from an infinite conducting plate
having charge density 5. The work done in moving charge Q from Ato B is

Qo o]
(A) ;(b—a) (B) {b—a}Q
Qo
(C) b_ak, (D) none of these

(@A (b)B (c)C (d)D
Q.Type:- MCQ Single, Ans:- A

Solution :-
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15).

A point charge of 0.1C is placed on the circumference of a non-conducting ring of radius 1m
which is rotating with a constant angular acceleration of 1 rad/sec’. If ring starts it's motion at t =
0 the magnetic field at the centre of the ring at t = 10 sec, is

(A)10°T (B)107"T

(C)10°T (D)10' T
(@A (b)B (c)C (d)D
Q.Type:- MCQ Single, Ans:-D

Solution :-
ow=0+1x10= 10 rad/sec’

v=ro=1=x10=10m/s
E:ﬁq{v"r} — |§|= e A

4z r® 4nr’
_?":r ;
B=‘|U {:.;h‘lﬂ 107 T

16).

The wavelength corresponding to maximum spectral radiancy of a black body A is 7., = 5000 A.
Consider another black body B whose surface area is twice of that of A and total radiant energy
emitted by B is 16 times that emitted by A. The wavelength corresponding to maximum spectrum
radiancy for B will be

(A) 5000 (8)" A (B) 2500 A

5000 ;

(C) 10, 000 A (D) WA
8

(a)A (b)B (c)C (d)D
Q.Type:- MCQ Single, Ans:-D

Solution :-

https://www.altusknowledge.com/admin/question/cached/76/question/print?type=ans 8/43



6/11/22, 2:01 PM Print Question

P = AT
/ .54 7 .1.4
= 5=i§£ =ty b EQT—E; =T
PEI A.ﬁ. L 1 \ AT
Since iy = constant, i s 1n [8]”4
Mg TA
., s _5000
5=
8)" (8)"
17).

Tube 4 has both ends open while tube B has one
end closed. otherwise they are identical. The ratio
of fundamental frequency of tube 4 and B is
fay 1.:2 (b} 1 :4

) 221 (d) 4: 1.

(a)A (b)B (c)C (d)D
Q.Type:- MCQ Single, Ans:-C

Solution :-
(¢) : In tube 4, A, = 2I o AN
In tube B, Az = 4] . A .
v, B W
Ky DI
N I
Vg = F e X
g 4l A8
AN N
Ya_2 A, Jes
vy L 2! i

18).

The angle of incidence at which reflected light in
totally polarized for reflection from air to glass
(refractive index n). 1s

(a) sin'(m) (b) sin}(1/n)

(c) tan~}(1/m) (d) tani(n).

(@A (b)B (c)C (d)D
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Q.Type:- MCQ Single, Ans:-D

Solution :-
(d) : According to Brewster's law of polarization,
n = tani, where i, 1s angle of incidence
W
i, = tan—(n).

19).

| What 1s the maximum acceleration of the particle doing

. | Tt
the SHM » =2sin [7 +¢} where y is in cm?

| 2
(a) gcm/sz (b) %cm/sz
(c) Ecm/s2 (d) gcm/s2

(@)A (b)B (c)C (d)D
Q.Type:- MCQ Single, Ans:-B

Solution :-

Comparing given equation with standard equation,

T
y = asin(wt + §), we get, a =2cm,® = 5

2 2
s A gt = r ><2=Tt—c:m/ks*2
max [2J 2

20). i . . . | )
If I, 1s the intensity of the principal maximum in

the single slit diffraction pattern, then what will be
its intensity when the slit width 1s doubled?
@) I ®) y2  (© 2, (d) 4L

(a)A (b)B (c)C (d)D

https://www.altusknowledge.com/admin/question/cached/76/question/print?type=ans
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Q.Type:- MCQ Single, Ans:- A

Solution :-
(a) : For diffraction pattern

o Hessl
[ sind ‘
I=1 Di\—q, where ¢ denotes path difference

For principal maxima. ¢ = 0. Hence

\

fasy ¢I R

Hence intensity remains constant at I
I=5L (1) =1L

21).
A particle starts from rest and moves with an acceleration of a = {2 + |t = 2|} m/s?, the velocity of
the particle att=4 secis

Q.Type:- Digit/Numeric, Ans:- 12

Solution :-

a=2+|t-2]
fort<2
a=2-t+2
a=4-t

dv = (4 —t)dt
v=4t-t/2
att=2 v=6m/s.
forts2
a=2+t-2=t

att=4, v=12m/s.

22).
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A small sphere and a big sphere are released from rest with a very small ©
gap from height h as shown in the figure. The mass of bigger sphere is
very large as compared to mass of smaller sphere the height fromthe =~ e |

point of collision of smaller sphere with the bigger sphere to which the ' h
smaller sphere will rise if all the collisions are elastic

Q.Type:- Digit/Numeric, Ans:- 9

Solution :-

conservation of momentum
My/2gh —my/2gh =MV + mV> (1)

-1= it (2)
2./2gh
V, =34/2gh
h'=£= 9h
2g

- At what height above the earth's surface the acceleration

due to gravity will be 1/9 th of its value at the earth’s
surface? Radius of earth 1s 6400 km.

Q.Type:- Digit/Numeric, Ans:- 12800

Solution :-

https://www.altusknowledge.com/admin/question/cached/76/question/print?type=ans 12/43
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Ifg be the acceleration due to gravity at the surface of
the earth, then 1ts value at a height h above the earth's
surface will be -

. 8 g_1
g L1+h]2 Here g 9
é=( 1 \2 ok 1+ Ri=3
1+L )
—

or h=2R_=2 x 6400=12800 km.

24).
During an adiabatic process, the density of a gas is found to be proportional to cube of
temperature. The degree of freedom of gas molecule is

Q.Type:- Digit/Numeric, Ans:- 6
Solution :-

For adiabatic process, TV'™' = constant

w w—1

T:I Ei = constant
.\p/.l
%=constant
P
oo TV 5 1 3 —=as3
.;_
fo, = e 2 op
y—1 '1_1]
L3
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“ An alternating voltage E = 200~/2 sin(1007) is connected

to a 1 microfarad capacitor through an ac ammeter. The
reading of the ammeter will be

Q.Type:- Digit/Numeric, Ans:- 20
Solution :-

Reading of ammeter,

L Vims _ Vo®C
rms X, \/5
20072 x100x (1x107%)
2

=2x102A=20mA

Chemistry FL

26).
A compound is composed of two elements A and B, element A constitute f.c.c. lattice, while B
occupy all the tetrahedral voids, in this way another simple cubic is constituted by element B,

inside the fcc unit cell of element A. If all the points/particles along any one edge of inner cube of
every unit cell, are missing then what is the new empirical formula of the compound

(A) AsBs (B) AsBg
(C) A:Bs (D) AB,

(@A (b)B (c)C (d)D
Q.Type:- MCQ Single, Ans:- A

Solution :-

2B atoms (ions are missing from every unit cell).

27).

The ratio of time periods taken by electron in 1% and 3" orbits of He" ion, for each revolution is.....
(A)1:9 (B) 1:27
(C) 8:27 (D) 8:9

(a)A (b)B (c)C (d)D
Q.Type:- MCQ Single, Ans:-B

Solution :-

https://www.altusknowledge.com/admin/question/cached/76/question/print?type=ans 14/43
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n3
Time period = —
2
R
T.1 _ n.1 "-u:z

= = Z§ : 21 = 2 for same element.
W
2 i s |

28).

Which of the following will undergo E1.5.7

(A) Y\Br (B)

(C) O  OH

M : .

Q
(@A (b)B (c)C (d)D
Q.Type:- MCQ Single, Ans:-C

Br

Solution :-

Leaving group is at [ position to anion stabilizing group (i.e

oO—

group.)

/N
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29).

OH
Hy50,
& X
O
Product X is :
(A) OH (B) OH

(C) (D) OH
OH
(a)A (b)B (c)C (d)D
Q.Type:- MCQ Single, Ans:-D
Solution :-
OH OH OH
H* Ad Methyl
E Shift
OH OH

https://www.altusknowledge.com/admin/question/cached/76/question/print?type=ans
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30).
NH-
[1] cH,coCt Conc. H,S0 HNO; () aq. H,S0,/A .
[2] OH- »X ; =2 {|1}r:2}w4 it
\What is the product ‘P’ of the above reaction
(A) NH, (B) NHAC
NDQ NDE
SO,H
(C) NH; (D) NH;
HD3S N02 NDE
SO,H
SO4H
(@A (b)B (c)C (d)D
Q.Type:- MCQ Single, Ans:- A
Solution :-
HN—Ac HN—ACc HN—Ac NH,
NO, NO,
A= Y= Product P =
SO,H SO,4H
31).

(A) [Nicl, [~
(©) [Cu(NHy), T~

(@A (b)B (c)C (d)D
Q.Type:- MCQ Single, Ans:- A

https://www.altusknowledge.com/admin/question/cached/76/question/print?type=ans
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Solution :-

[NiCI4]2_ & dsp’, square planer and diamagnetic
- -2+
ICu(NH;), | < dsp’, square planer and paramagnetic

!FNi{CD]:l_! < is sp”, tetrahedral but diamagnetic

32).

What is the solubility product of CaF, at room temperature, if :;.m [Caz+] =1.04 x 1072 Sm%mol

g !
Am(F™) =4.8 x 10 Sm*/mol
KCaF, (Saturated Solution)) = 4-29 107 S/m at room tem perature.

Ko =2x10*S/m

(A) 4.05 < 107 M (B) 2.025 x 107* M?
(C) 3.32x 10 "' M? (D) 4.05 x 10" M°

(@A (b)B (c)C (d)D
Q.Type:- MCQ Single, Ans:-C

Solution :-
Kear, = Kcar, (SOIUtiON) - 10
=4.05 % 10~ S/m

K

—2.025x10~* mol/dm>

Conc =
Shm

Kep =4C° =3.32x107"'M’

33).

By which of the following methods, Cl; can be produced?
(A) By treating KCIO; with iodine (I2)

(B) By heating a mixture of NaBr and NaBrO; with HCI
(C) By treating CaOCI; and Nal mixture with HCI solution.
(D) By treating NaCl with H,SO,

(@A (b)B (c)C (d)D
Q.Type:- MCQ Single, Ans:- A

Solution :-

https://www.altusknowledge.com/admin/question/cached/76/question/print?type=ans
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(A) 2KCIO; + |, —» 2KIO5 + Cls
(B) 5NaBr + NaBrO; + 6HCl — BNaCl + 3Br, + 3H.0
(C) CaOCl, + 2Nal + 2HCl — |, + CaCly+ H,0 + NaCl
(D) NaCl + H,SO, — > NaHSO, + HCI

) Which of the following is optically active?

(A) (B) 0
T x

(C) o)
XS

(@A (b)B (c)C (d)D
Q.Type:- MCQ Single, Ans:-B

Solution :-

A and C possesses plane of symmetry. While D possesses centre of symmetry.

35).

The rate of effusion of two gases ‘a’ and ‘b’ under identical condition of temperature and pressure
are in the ratio of 2 : 1. What is the ratio of rms velocity of their molecules if T, and Ty, are in the
ratioof 2: 17

(A)2:1 (B) v2:1
(C) 2v2:1 (D) 1:42

(@A (b)B (c)C (d)D
Q.Type:- MCQ Single, Ans:- C

Solution :-
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1|II"Ilrrrnsi—a] Ta = hib 2 ﬁ 2‘\"{5
— _——— = —
Vo YhxM, 1 1 1
36).

A complex of iron and cyanide ions is 100% ionized at 1 molal. If its elevation in boiling point is
2.08°, then the complex is: (Given Ky = 0.52°C mol”" kg)

(A) Fey[Fe(CN)gls (B) K3[Fe(CN)g]

(C) Ka[Fe(CN)g] (D) Fes[Fe(CN)ez

(@A (b)B (c)C (d)D
Q.Type:- MCQ Single, Ans:-B

Solution :-

AT, =ixk, xm
2.08=0.52 x1 x|
C 4

It means salt on dissociation gives 4 ions. Thus the salt that gives 4 ions is Ki[Fe(CNJg].

37).
) Find the standard cell potential involving the cell reaction:

In** + Cu™ ——In™ +Cu*,at 298 K

Given: E_ o or =XV, Ejap. =X,V =XV
(A}l X1 + }{3—}(2 (B} (X1 +}(3—2X2}f3
(C) X1+ X3 —2X; (D) Xi + Xz + 2X;

@A (b)B (c)C (d)D
Q.Type:- MCQ Single, Ans:-C

Solution :-
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Cu?+e — »Cu; E°=X\V AGE =—FX, ..()
IN® 12— sIn" B =X,V AGS = —2FX, ..(ii)
In?+e— ln° E° = X,V AGE = -FX, ... (i)
From Egn. (i) + (iii) — (ii)

I Cut—sin® - Cu’ AG°® = -FE°

AGE ==F(X +X, =2X,)=-FE®°
B (e X =2

38).

An original salt solution in acidic medium did not give any precipitate on passing H,S gas. Such a
solution was boiled, reboiled after dilution 3 times. To such a solutions two drops of conc. HNO-
were added, then heated and water was added. To this resulting solution, NH,Cl was first added
followed by excess of NH,OH. Finally a green ppt. was obtained. Hence the cation may be:

(A) AI™ (B) Fe™

(C) Fe™ (D) Cr”

(a)A (b)B (c)C (d)D
Q.Type:- MCQ Single, Ans:-D

Solution :-

Green pp‘t. is — Cr(OH)3

39). =
H,CCOOH 222 (Y ) —re—(X)
Here (X) is:
(A) Glycollic acid (B) a-hydroxypropionic acid
(C) succinic acid (D) malonic acid
(@A (b)B (c)C (d)D
Q.Type:- MCQ Single, Ans:-D
Solution :-
i I 0
HyC—C—OH —-%—BrCH;—C—OH — =— OH-C-CH, - COOH
(Y) (X) Malonic acid
40).

https://www.altusknowledge.com/admin/question/cached/76/question/print?type=ans 21/43
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In order to distinguish between C;HsNH; and CsHsNH;z, which of the following reagents is useful
(A) Heinsberg reagent (B) p-napthol
(C) Benzene diazonium chloride (D) None of these

(@A (b)B (c)C (d)D
Q.Type:- MCQ Single, Ans:-B

Solution :-

1° aromatic amine on diazotisation followed by coupling with f-napthol gives azo dye test.

41). ) ) )
Which of the following statement is false 7
OH
OH
(A) has lower boiling point than
)
i
0 _N
» Ll ‘:kD
O
- I |
s el W CH; C g
(B) is less stable than E
O
CHy “‘ﬁ*’f b g CH,
|
O 0
OH OH
\\“'\
(C) has greater pKa than ||
= o
cl N-7

(D) H3BO5 in C,H;OH exists in the cage form due fo intermolecular hydrogen bonding.

(@A (b)B (c)C (d)D
Q.Type:- MCQ Single, Ans:-D

Solution :-
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(A) Viscosity a intermolecular attraction
o intermolecualr H-bonding tendency

(B) No intramoecular H-bonding in the cis-isomer due to loss in planarity as a result of steric and
electronic repulsion.
. stability o symmetry.

(C) Even though o-nitrophenol shows intramolecular H-bonding but has greater — R and — | effect
than -CI.

(D) HiBO; + 3 C;Hs0H — B(OC,Hs)s + 3H,0.

.. No cage lattice structure of H3BOs.

- Acid catalyzed hydration of alkenes except ethene

leads to the formation of

(a) primary alcohol

(b) secondary or tertiary alcohol

(c) mixture of primary and secondary alcohols
(d) muxture of secondary and tertiary alcohols

(a)A (b)B (c)C (d)D
Q.Type:- MCQ Single, Ans:-B

Solution :-
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43).

CH,
| ~ H
(b): CH— C— CH—CH,—>
CH
CH, 3
| + CH, +
CH, C—CH —CH; — — ——»UH, (== ¢H—ClHL
| migration | |
(2%)
CH, CH, CH, (3°)
iDH‘ i OH-
CH, OH
| |
CH, €— C|H— CH, CH e —TH— CH3
C‘I—I3 OH CH, CH,
(secondary alcohol) (tertiary alcohol)

Which of the following reactions will yield
2.2-dibromopropane?

(@ CH; -CH = CH, + HBr —

(b) CH;-C=CH + 2HBr —

(c) CH;CH = CHBr + HBr —

(d) CH=CH + 2HBr —

(@A (b)B (c)C (d)D
Q.Type:- MCQ Single, Ans:- B

Solution :-
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(b) :
I
— Y ¢ —EH,— S O,

Br Elgr

1. 1-dibromoethene
CH, - CH=CH,—"2» CH, - (H - CH,

Br
2-bromopropane

Br
- HBr, ~ - HB1
CH,-C=CH — CH, - C|.—CH2—H?H3 —{|:1—CH3
Br Br
2. 2-dibromopropane

CH,CH=CHBr —2%» CH, - CH - CH,Br

Br

44). . :
The structure of the compound that gives a

tribromoderivative on treatinent with bromine water is

CH, CH,OH
@ @ ®)
OH
CH,
CH,
_OH
© @
OH

(@)A (b)B (c)C (d)D
Q.Type:- MCQ Single, Ans:- A

Solution :-

https://www.altusknowledge.com/admin/question/cached/76/question/print?type=ans
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(a) : Since the compound on treatment with
Br,-water gives a tribromoderivative, therefore it
must be m-cresol. because it has two orthe and one
para position free with respect to OH group and
hence can give tribromoderivative.

CH,
CH,

Br,-H,O Br Br
>

OH
m-cresol Br

OH

2.4.6-tribromo-3-methylphenol

*) " Fluorobenzene (C JS1.F) can be synthesised in the

laboratory

(a) by heating phenol with HF and KF

(b) from aniline by diazotization followed by
heating the diazonium salt with HBF,

(c) by direct fluorination of benzene with F, gas

(d) Dby reacting bromobenzene with NaF solution.

(@)A (b)B (c)C (d)D
Q.Type:- MCQ Single, Ans:-B

Solution :-
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(b) :
+ -
NH : ?f = NCTI”
- 0°C = HBF,
| > B —
N NaNO, + HCl S —HCl
aniline P L llJenze.ne
diazomum
chloride

N RE™ _A
CHNBF, ——>» CHJF + BF, + N,

benzene diazonium fluorobenzene
tetra tluoroborate

46).
In low temperature range fraction of heat supplied to an ideal diatomic gas system, at constant
pressure, which bring change in its internal energy is approx.......7

Q.Type:- Digit/Numeric, Ans:- 0.71

Solution :-

Heat supplied at constant pressure in the range of temperature, AT is AH and change in internal
AU 1 1

energy is AU hence H =— ST 0.71(approx )

47).
In @ measurement of quantum efficiency of photo-synthesis in green plants, it was found that 10

quanta of red light of wavelength 685G;were needed to release one molecule of O.. The
average energy storage in this process is 112 kcal/mol O, evolved. What is the energy
conversion efficiency in this experiment? Given 1 cal =4.18 J, Ny = 6 x 10°, h=6.64 x 107 JS.

Q.Type:- Digit/Numeric, Ans:- 26.9

Solution :-
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=N _29.10®

!

Total énerg:.r of 10 quanta = 10 = 2.9 1077
112x4.18 x10°

Energy stored for process = T 7.8x107™7 J
: 7.8x107™"
% effi =— =100
o efficiency = 2o
= 26.9%

48).

For first order parallel reaction k¢ and k; are 4 and 2 min” respectively at 300 K. If the activation
energies for the formation of B and C are respectively 30,000 and 33,314 J/mol respectively. The

Temperature at which B and C will be obtained in equimolar ratio is:

B
>
AL kK
"\_._\_\_‘-\‘L C
Q.Type:- Digit/Numeric, Ans:- 329.77
Solution :-
i E[1 1 -0
k1 RL 1 Tz_l
mozer3) L1 .. (ii)
e B L

B |E %
(For equimolar formation of B and C, k; =k; )
fnl X | [ 8314 ) (T,-300)

\k, |\ 8314 )| 300+T, |
/8314 (T, -300)
2 = = [BE
Ne="18314 )| 300~T,
T,= 32977 K

49).
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One mole of SO; was placed in a two litre vessel at a certain temperature. The following
equilibrium was established in the vessel.

250, (9)==250,(9)+0,(9)
The equilibrium mixture reacted with 0.2 mole KMnOy in acidic medium. Hence K. is:

Q.Type:- Digit/Numeric, Ans:- 0.125

Solution :-

250,(g)=—=280,(g)+0,(9)
at equilibrium  (1-2x) (2x) X

Only SO, will oxidized.
Equivalent of SO, = Equivalent of KMnO,

2xx2=02x%x5
2x=0.5
@TF@}
I(c=|— 2102 | g8
05T
| 2
50).

The vapour pressure of pure water at 26°C is 25.21
Ltorr. What is the vapour pressure of a solution which

contains 20.0 glucose, CH ,O,, in 70 g water?

Q.Type:- Digit/Numeric, Ans:- 24.5

Solution :-
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G
180/  \9
[ 20 } [?o] 1,70
180 18 9 18

&
9 1
xGIumse = 4 - 36

25.21-P 1

X -
Glucose 25.21 36

= 25.21 = 25.21 x 36 - P x 36
= P =245

KGIG cose

Mathematics FL

51).
Consider a circle, x* + y* = 1 and point P(1, J3) -PAB is a secant drawn from P intersecting circle
in A and B (distinct) then range of |PA| + |PB]| is
(A)[2, 243] (B) (243, 4}
(C) (0, 4] (D) none of these

(@A (b)B (c)C (d)D
Q.Type:- MCQ Single, Ans:-B

Solution :-

]'IJE

IPA| + |PB| > 2|PT| = 2¢/3
Maximum length occurs when PAB passes through centre
i.e. |PA| + |[PB] = 4 (Maximum)

So, range is (243, 4

52).
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The total number of 1 word, 2 word, 3 word sentences that can be formed using the letters of the
word SAMSUNG is

(A) 8! (B) 18 x 71

(C) 11 =71 (D) none of these
(a)A (b)B (c)C (d)D
Q.Type:- MCQ Single, Ans:-C

Solution :-
: 6 6 6 7!
Required number of sentences = (°C, + °C, + °C, > 50

53).

Consider a line z(i = 1) + z(i + 1) = 0 in the argand plane and a point z; = 2 + 3i then the
reflection of z4 in the given line is

(A)2 =3 (B)=2+3i
(C)3+2 (D) none of these
(@A (b)B (c)C (d)D
Q.Type:- MCQ Single, Ans:-C
Solution :-
The given line can be written as y = x
Hence reflectionis 3 + 2i
54). n S #
Let, t;=rland S, = rZI:_:'! then ﬁ: a+2—'4; a, ). = Nwhere /. is
(A)7 (B) 23
(C)e

(D) none of these
(@)A (b)B (c)C (d)D
Q.Type:- MCQ Single, Ans:-C

Solution :-

41 =24

5l=24 x5

Bl=24 x5x8

M+21+31=9

So, MM+21+31+.....1001 =9 + 24p
=9
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55).
The area between the curve f{a +x)=(a- x}3 and its vertical asymptote is
(A) %az (B) 2na’
(C) 3na’ (D) none of these

(a)A (b)B (c)C (d)D
Q.Type:- MCQ Single, Ans:-C

Solution :-
X = -a is the only asymptote to the given curve N
a
A=2|ydx = 3na” %
;- (-2, 0)B ﬁ/ (a0)
M
56).

If the tangent to the curve y =1 - x> atx = (0 < @ < 1) meets the axes at P and Q. Also u varies,
the minimum value of the area of the triangle OPQ is k times the area bounded by the axes and
the part of the curve forwhich 0 <x < 1, thenk is

J3 2
(A) = (B) &

1 3
(C) > (D) 5

(a)A (b)B (c)C (d)D
Q.Type:- MCQ Single, Ans:-B

Solution :-

1

Area under curve and axis = JH - x? )dx =% at point (o, 1 — «?) tangent is
D

[y - (1= o)) = 20(x - o)

N,

CL

= 2ux+y=ol+ 1= P=| ,oj,czz(o,cﬁn}

Hence, Q=(2, 1+4x,-x7)

L A=| (1426 -x3)+(1+ 4%, = x2) | = 1-3x, - %2
dA

—=-3-2Xy = X, = —E
dx 2
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57).

Consider a parabola y* = ax and a point : ¥ .'; then midpoint of centres of the circles touching
L 4" )

the tangents from given point and its chord of contact is

oF ®) 7
(C) %ﬁ (D) none of these

(@A (b)B (c)C (d)D
Q.Type:- MCQ Single, Ans:-D

Solution :-

:" _%, 0 | lies on directrix and centre be (x;, 0). Equation of one of the tangent is x +y+%= 0

and chord is x —% =0, centreis (x4, 0)

Yo I R /
1 4 1 4 2 0.2 aX _ x.2 D'.z
K+ —+— = Iy ——oX
J2 1 16 2 8
2 '
f—&ﬂ—a—=0:ﬁ>x1—x2——ﬁ' :>Midpointz:3—a.0:
2 16 il T
58).
- 2 y2
Consider the curves Cy: X" +y" =1and C, |\ ——+———=1. If a common tangent y = mx + c
sin“6 cos“f
is drawn to C4, C, then | ZT g :
(A)me ¢ (B)e=1
1
Clm=— (D) none of these
(C) N )

(a)A (b)B (c)C (d)D
Q.Type:- MCQ Single, Ans:- A

Solution :-
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For the common tangent m? sin” 8 + cos” 6 =m? + 1
m? (sin?6—-1)=1-cos’ 9

2 2
jm2:1 zos 3] =—CD526=—cut28
sin“6-1 sin“ 6

)

Clearly no such m is possible (when r i <B< % :

59).

Consider a parabola i 4y and a hyperbola xy = 1. A tangent is drawn to parabola meets the
hyperbola in A and B then locus of midpoint of AB is

(A) straight line (B) parabola

(C) ellipse (D) none of these

(@)A (b)B (c)C (d)D
Q.Type:- MCQ Single, Ans:-B

Solution :-

I

Let midpoint is (h, k) then chord is y = —Ex +2h and if itis a tangent then x* = 4: —Ex +2h
D=0

- k%= ‘% (Parabola)

5
|
|

)

60).
If £ x?—4x+3)>0, ¥xe(2 3);then f(sin x) is increasing on
(A) U|2n:r,i4n—:~’1_]§:| (B) U|I{4n—’1}5,2n:r|
nel n=l
(CYR (D) none of these

(@A (b)B (c)C (d)D
Q.Type:- MCQ Single, Ans:-B

Solution :-
X € (2,3)=-1<x?—4x + 3 <0, sof(x) is increasing in (-1, 0)

— f(sin x) is increasing on U: (4n - 1}5,2nn |
ne d

61).
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Coordinates of the point on the straight line x + y = 4, which is nearest to the parabola

y> =4(x - 10) is
(17 9)
R |5 5] (B) (2, 2)
el 2| (D) none of these
(2" 2}

(a)A (b)B (c)C (d)D
Q.Type:- MCQ Single, Ans:- A

Solution :-

Let point P on the straight line x + y = 4 be (m, 4 — m), this will be nearest to the parabola if | at

this point to the straight line becomes normal to the parabola.

Let it is normal at x — 10 = t%, y = 2t

Perpendiculartox +y=4at (m,4d-m)isy-(d-m)=(x-m) ....(1

Normal at parabola at (t* + 10, 2t)is y +t(x —=10) = 12t +t* s 2)
9

(1)and (2) are same = t=-1,m= % so required point is ; g -

62).

If 5, b, ¢ be three vectors of magnitude JE, 1, 2 such that 5><{5><E]+ 3b =0, if 8 is the angle

between a and c,then cos’ 8 is equal to

3 1
(A) 2 (B) 5
(C) % (D) none of these

(@A (b)B (c)C (d)D
Q.Type:- MCQ Single, Ans:- A

Solution :-

ax(axc) - 36| =3
‘E‘.hax;]‘sin%: 4 s ‘5‘(”5‘ ‘EHsinﬂ]
—3=32sinB=sinB= % = cos’ 6 =

4
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63).

(A) 1+ J1+logs x (B) 1 - J1+log; x
(C) 1+ f1-log, x (D) does not exist

(@A (b)B (c)C (d)D
Q.Type:- MCQ Single, Ans:- A

Solution :-

Let ggx} be the inverse of f, then f(g(x)) = x
— 30 U002 _

= (g(x))* = 2g(x) = logs x = 0

2+ .,f4+4l
= g(x) = 5 Og3x=1t,/1+|ug3x
Since g: [1, =] - [2, =]

So g(x) = 1+,/1+log; x

64).
1 _2 e\@/e 6 e w5
e H TR |+?r ! + ... =, then find !f{y}log},x dy, y > 1
PP
2 e
[(e)] { (e
(A — B =
- 2
|f{ef*-’)]
(C) = 3 (D) none of these

(@A (b)B (c)C (d)D
Q.Type:- MCQ Single, Ans:-D

Solution :-
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Lopal, by By R o sleoss

X 31 51 71 |

g r_1s(2 r—1)—1:12; 11
~ 2 r+f)l 25 (2 r+ ) 2592 ) (2 r+1)

ALt A4 1

sl Ll 3l &)1 &)1

=1el_1=_‘l

2 2 e

ji:QeS:z_ez‘]

x e

65).
If linesx=y=2z x = %=§ and third line passing through (1, 1, 1) form a triangle of area J6
units then point of intersection of third line with second line will be
(A)(1,2,3) (B) (2. 4,6)
o2 & 12 (D) none of these
v 3 3

(@A (b)B (c)C (d)D
Q.Type:- MCQ Single, Ans:-B

Solution :-
Let any point on second line be (7., 24, 34) A(1,1,1)

cosa=i sinf=

5
Va2 Va2

1 ; 1 . 6
Aoag = — (OA).OBsin 8= — /3 .i4/14 x = 4B
0B 2( ) ZJ_H/_X\/E V6
> A=2
So, Bis (2, 4, 6) 0 B(n, 21, 34)
66).
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Let f(x) =

max{tan x, cot x}. Then number of roots of the equation f(x) = % in (0, 2r)is
(A) 2 (B)4
(C)0 (D) infinite
(@A (b)B (c)C (d)D
Q.Type:- MCQ Single, Ans:-C
Solution :-
If we draw the graph of tan x and cot x, we
observes that range of f (x)is [-1, 0) U [1, =)
1
Sof (x) = — does not have any root.
V3 >

67).

4

If f(x J.e“ XIdt (0 < x < 4), the maximum value of f(x) is
0
-1
-1

(B)2(e* - 1)
(D) none of these

(C}

(@)A (b)B (c)C (d)D
Q.Type:- MCQ Single, Ans:- A

Solution :-
° * 4 X 4
x)= [t J o=t = j e*ldt+ [e!dt = —e* | +o'¥| =e* ot -2
0 X

0 X X

fiil=ef— g = %= Ao x=2

f(0) = f{4} e’ — 1, f(2) = 2(e® - 1), so maximum value of f(x) is e* — 1.

68).

: . d-y e
The solution of the equation —5 = e

(a) %eﬂr—j"' b) —eF+ex+d

| B oo 1 3.
(c) g€ Tox +d (d) 1€ ~c+d.
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(@A (b)B (c)C (d)D
Q.Type:- MCQ Single, Ans:-B

Solution :-
;
d-y .
b) : Given — 5 =&~
(b) 52
(f:‘_ EJ_-}T"
dx = ;.
E—E.‘a
y= +.6 Fd
69).

The centres of a set of circles. each of radius 3.
lie on the circle x? + y?2 = 25. The locus of any point
in the set 1s
(@) 4<x*+y <64 (b) xF+y* <25
() x> +\%3¥25 d 3<x*+y7°<9
(@A (b)B (c)C (d)D
Q.Type:- MCQ Single, Ans:- A

Solution :-

(a) : Let (a. B) is the centre of the circle whose
radius 1s 3.
Equation of such circle be
(x—aP + (r— BP=3"
a+ pt—2ax— 2By +25=9
¥y == Jpt L 05=0
x> +3y2P=25-9
x2+ 3?2 =16 and x? + y? = 25
4 £x3+_1'2 = 64

Lol
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% The two lines x = ay + b, z = ¢y + d and
x=a'yv+b' . z=c'y+ dwill be perpendicular,
if and only if
(@) aa'" +bb'+cc’'=0
b)) @a+a’))b+b)+(c+c’)=0
() aa"+ec'+1=0
(d) ga"+bb"+ecc'"+1=0.

(@A (b)B (c)C (d)D
Q.Type:- MCQ Single, Ans:-C

Solution :-
(c) : Given lines can be written as

= 9p—=0 zZe=d
=z — and

a’ 1 ¢’
. Required condition of perpendicularity is
aa' +cc'+1=10
71).

Consider a curve |z —i| = 2 and a point z; = 3 — i, then the length of tangent made from the point
(z4) to the curve is

Q.Type:- Digit/Numeric, Ans:- 3

Solution :-

Length of tangent is = 4|z, —i|2 =
=\|3-2i-4=y9:4_4-=3

72).
The sequence a, is defined by a; =1, - =a§+an. Also, S= : + L + !

then [S] (where [.] denotes the greatest integer function) is

Q.Type:- Digit/Numeric, Ans:- 1

Solution :-
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1 1 _l_ 1
an—1 anl:an_” an arl';"1
:>S=i—l+ ..... +L—L
a; a Qo0  A101
N
a;  aypq Q101

73). .

e sin2x tanx

If A(x)= In(1+x) cosx sinx|=A+Bx+ 2 R , then B is equal to

cosx? e*—-1 sinx?

2

Q.Type:- Digit/Numeric, Ans:- 0

Solution :-
4 2.9 e’ sin2x tanx? . . 5
8 2C0S2X 2Xsec X e sin2x  tanx
A'(X)=[In(1+x)  cosx sinx | + o -sinx cosx| + [In(1+x) cosx  sinx
+X)
cosx* e -1  sinx’ . | |2xsinx* e 2xcosx?
cosx~ e*-1 sinx
=B+ 20X +.5

12 8 1401 &
Putx=0,B=10 1 0j+1 0 -1+0 1 Q=0
1T 00 100 (010

7). 101
[ lsin xldx 18

Q.Type:- Digit/Numeric, Ans:- 18

Solution :-
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107
I ‘5111 :r‘ dx
I
10xw 1!
= I ‘sin x‘ dx — I ‘sin .1" dx
0 0
=10 %2 =1x%x2
=18 (Using period of [sin x| = 7)
7o) a e bea
If |» »> 1+b°|=0 and vectors (1.d.a?).
€ cz 1+€3

(1, b. 53} and (1.c.c?) arenon-coplanar. then the
product abc equals

Q.Type:- Digit/Numeric, Ans:- -1

Solution :-
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As vectors (L.d.a?). (1.b.b2). (1.2.¢%) are

non coplanar.

1 a ('Fj
i B B | el ... (A)
1 ¢ c“z

b
=
(B
]
L
|
[a—

now |5 52 Baql =0

[
L

¢ ©° ¢+

On solving., we get

P & a’
— (1 +abc)|1 b b*| =0
1 ¢ ¢

= (1 + abc) = 0 by using (A)
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