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ANTS-FT-21
Dropper Batch PHYSICS Engineering

1.

2.

In the shown system, m; > m,. Thread QR is holding the system. If this thread is cut, then just after
cutting.

(A) acceleration of mass m, is zero and that of m, is directed upward
(B) acceleration of mass m, is zero and that of m, is directed downward
(C) acceleration of both the blocks will be same

m; —m,

(D) acceleration of system is given by k[ Jg, constant.

m, +m,
Solution :
On cutting the string QR, the resultant force on m; remains zero because its weight m.g is

balanced by the tension in the spring but on block m, a resultant upward force (my — my)g is
developed. Thus block m4 will have no resultant acceleration whereas m, does have an upward

(my—m,)g
m, '
Hence the answer is (A).
Two balls of mass M =9 g and m = 3 g are attached by massless threads AO and OB. The length
AB is 1 m. They are set in rotational motion in a horizontal plane about a vertical axis at O with
constant angular velocity . The ratio of length AO and OB
[g) for which the tension in threads are same will be
NP

CD—o——)

acceleration given by

A B
A 1 B) 3 C 2 D 3
(A 3 (8) ©) 3 D)
Solution :
T.=T, ®
= Mo?X =me?(l1-X) \D
T, T
= mil (:) 10 2()
M+m 1 B
by
l—x
AO_ x _m _3_1
OB I-x M 9 3

Hence the answer is (A).
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3.

A constant power is supplied to a rotating disc. Angular velocity (o) of disc varies with number of
rotations (n) made by the disc as

(A) ® o nlf3 (B) ® o n32 (C) ® o n?3 (D) o o n2
Solution :

Since, P =10 = constant = oo =c (constant)

= 0°—=C = oo o3

o «n” (as 6 o« n)

Hence the answer is (A).
A ring of mass m is placed on a very rough horizontal surface with its plane vertical. A horizontal
impulse J is applied on the ring of mass m along a line passing through its centre. The linear velocity
of the centre of the ring once it starts pure rolling is

J
& = ®) 5= ©2 O
Solution :

Let v be the velocity of centre of mass of ring just after

the impulse is applied and v is its velocity in pure Vo v
rolling.

J
Vg =— a P

m B R R R R

Conserving angular momentum about point of contact with ground
Mmvgr = mvr + 1, o

\ J
v=-0__*%

2 2m

=

Hence the answer is (B).

A spring-block system is kept on a smooth wedge of inclination 6 as shown in figure. The mass of the
block is m, spring constant of the spring is k. The wedge is moving with constant acceleration a. The time
period for small oscillation of block is (assuming at all times mass m remains in contact with the wedge)

)

(A) 2n\/$ (B) zn\/% (C) 2n \/@ (D) 2 \/g

Solution :
Time period of spring block system does not depend on the effective g
Hence the answer is (D).

A particle of mass 2 kg moves in simple harmonic motion and its potential energy U varies with position x
as shown. The period of oscillation of the particle is (in second)
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2n 242 V2n 4n
il Dy AT
(A) - (B) =% (©) Y ©) 7
Solution :
o= L radian/sec, T = 2n = il
2 o 5

Hence the answer is (D).
7. Along string with a charge of A per unit length passes through an imaginary cube of edge a. The
maximum flux of the electric field through the cube will be

(A 2 (B) Y22 CEN R

€g
Solution :

The maximum length of the string which can fit into the cube is J3a, equal to its body diagonal.
The maximum charge inside the cube is , and hence the maximum flux through the cube is

J3ra
€o
Hence the answer is (D).
In the given circuit, find the heat generated if switch S is closed.

J&i

C

|

Lo

(A) Scv? (B) 2 C\2 (C) CV2 (D) ¢V
Solution :

Coq=C
So, work done by battery = CV*

Heat generated = %CV2

Hence the answer is (B).

If the flux of magnetic induction through a coil of resistance R and having n turns changes from ¢, to ¢,,
then the magnitude of the charge that passes through the coil is

((Pz _(P1) n((Pz —(P1) (02 —94) nR
(W) 2 @) SR (©) R (D) o, —or)
Solution :
Induced is emfis | e |= nﬂ.
At

Hence the answer is (B).
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10. Position-time curve of a body moving along a straight line is shown in figure. The velocity-time curve for

the motion of the particle will be
X

t
(A) ‘' (B) '&; ©) ’v*t (D) M’

Solution :
This is the situation similar to elastic collision of ball impinging on floor and bouncing back.
Hence the answer is (A).

11. A 4.5 cm-metallic sphere (work function = 1.1 eV) is exposed to intense light of wavelength 400 nm.
After some time, it is observed that photoemission stops. The final charge on the sphere is (assume that the
value of hc = 12400 eV-A)

(A) 10°HC (B) 1.55 x 10711Cc (C) 0.55 x 10711c (D) 2.1 x 107°11C

Solution :

The capacitance of the sphere, C = 4rggr
! £=0.5x10'11F

= —x107°x
9 100
After exposure to the light photo emission stops when the final potential of the sphere equals the

stopping potential:

12800 g oy

P 4000
The charge on the sphere = CV,,,, =107"'C

Hence the answer is (A).

12. Acylindrical vessel contains a liquid of density p upto a height h. The liquid is closed by a piston of mass
m and area of cross-section A. There is a small hole at the bottom of the vessel. The speed v with which

the liquid comes out of the hole is: (neglect presence of atmosphere)

h[f
(A) 2gh (B)m ©) 2(9h+%) (D) 2gh+%

Solution :

Applying Bernoulli’'s theorem at 1 and 2

h+
[ef¢) A 2

or

V= /2[gh+m)
pA

Hence the answer is (B).

Potential & Concept Educations | Page. 6|



ANTS-FT # 21 (Engineering Dropper) (Solutions) - 2019-20
13.  The radii of two soap bubbles are R, and R, respectively. The ratio of masses of air in them will be

P+ﬂ P+ﬂ
R? R3 Ry R _ R Ry
(A) o B o  © |54 R (D) | 4T |k
2 1 R, Ry
Solution :

Hence the answer is (C).

14. Shown in the figure is a conductor carrying a current I. The magnetic field intensity at the point O
(common centre of all the three arcs) is (6 in radian)

1

0]
5110 1ol 111010
(A) 24ar (B) Z4nr ©) Zdar (D) zero
Solution :

Since magnetic field at the centre of an arc is equal to

_ Suold

© 24mr
Hence the answer is (A).

15.  With what minimum speed v must a small ball should be pushed inside a smooth vertical tube from a height
h so that it may reach the top of the tube? Radius of the tube is R. (Assume radius of cross-section of tube
is negligible in comparison to R)

Le

Hence, net B =

5

(A) Ja(2R-h) (B) SR (C) Jo(5R-2h) (D) 2g(2R-h)
2

Solution :

For minimum v, velocity of ball at the topmost point will be zero.
By conservation of energy,

v =,/2g(2R-h)

Hence the answer is (D).
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16.

17.

18.

19.

If a man at the equator would weight (3/5)th of his weight, then the angular speed of the earth would be
29 \@ R 2R
A |28 ®) |2 © ) |2
Solution :
At equator, g = g-©°R
3 2
= —g=g-oR
59 g-o
= 0= 2
5R
Hence the answer is (A).
In the circuit shown, a meter bridge is in its balanced state. The meter bridge wire has a resistance 0.1

ohm/cm. The value of unknown resistance X and the current drawn from the battery of negligible resistance

IS
X 6Q2

y 40cm§ 60cm B

<

1
II
SV

(A) 6Q,5amp (B)4Q,01lamp (C)4 Q, 1.0 amp (D) 12 Q, 0.5 amp

Solution :
Hence the answer is (C).

An alternating voltage is given by voltage is given by e = e; sinwt + e, cosot. Then, the root mean square
value of
ee e? +e2
(A) e el (B) e, + e, ©) 52 (D) o2
Solution :
2 2
. e e; +e
e = gysin(ot+0¢), e, :ng 1 . 2
Hence the answer is (D).
A uniform current carrying ring of mass m and radius R is connected by a massless string as shown. A

uniform magnetic field B, exist in the region to keep the ring in horizontal position, then the current in the
ring is (¢ : length of string)

By
2mg mg mg mg/
(A) Rs, (B) Rg,x (€) 3:Rs, (D) “reg;
Solution :

Hence the answer is (B).
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20. If a particle is fired vertically upwards from the surface of earth and reaches a height of 6400 km, the
initial velocity of the particle is (Assume R = 6400 km and g = 10 ms2)

(A) 4 km/sec (B) 2 km/sec (C) 8 kml/sec (D) 16 km/sec
Solution :
According to law of conservation of energy, %mv2 = m_g::
1+ =
R
6 6
ot 5 20N Erilxedail” &clbubanil . Jore 108 =8 kififisas
h R 2
1+— 1+ —
R R
Hence the answer is (C).

Integer Type

21. A freshly prepared radioactive source half-life 2hr emits radiation of intensity which is 64 times the
permissible safe level. The minimum time after which it would be possible to work safely with this source
§

Solution :

N (1jt/T 1 1 t/T (1j6 (1jt/T t
— =] = or —=| — —| == or —=6
Ny, (2 64 \2 2) 2 T
t=6T or t=6x2=12
Hence the answer is (12).
22. In Young's double slit experiment when sodium light of wavelength 5893 A is used, then 62 fringes are
seen in the field of view. Instead of sodium light, if violet light of wavelength 4358 A is used then the
number of fringes that will be seen in the field of view will be

Solution :

DX, DA, NyAq
n——=n,—== N, =NoA, => N, =——=84
174 274 1 = NaAy 2 Ay

Hence the answer is (84).

23. A wire is of mass (0.3 + 0.003)gm. The radius is (0.5 + 0.005)mm and length is (6.0 + 0.06)cm then %
error in density is

Solution :

% error in density = [2(0.005] 0.003 0.06

x100 =4
0.5 0.3 6

Hence the answer is (4).

24. Two trains, one coming towards and another going away from an observer both at 4 m/s produce a
whistle simultaneously of frequency 300 Hz. The number of beats heard by observer will be (velocity of
sound = 340 m/s)

Solution :
2f
Numberofbeats=f( v J—f[ v Jz \2/3
V-V V+ Vg v
=2><300><4~7
340

Hence the answer is (7).
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What is the maximum value of the force F  such that the block shown in the arrangement, does not move

F e e
213
PN

Solution :
f=puR = u(W+Fsin60°) R
7 60 N F—Feos60°

Fcos60° = (W +Fsin60°)
and W =103, we e ‘ l

Fsin60° W=10+/3

25.

1
Substitutin =
PN
get F=20N

Hence the answer is (20).

O0000o00o
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0
Il
26. R—C—Cl +H, —%B2%%: ,RCHO
the name of the reaction is ?

(A) Cannizzaro's reaction (B) Roseumund reduction
(C) Clemmensen reduction (D) Aldol condensation
Solution :

Theory: name reaction of acid derivate
Hence the answer is (B).
(i) DIBAL-H, -78°C

27 . CH3_CH2_CEN (ii) H,0/FF > A
Product A is
(A) CH3CH,CHO (B) CH;CH,C=N-OH (C) CH,;CH,COOH (D) CH;CH,CH=NH
Solution :

CHyCH,C =N—2B8H , CH,CH,CH = NH—2", CH,CH,CHO

Hence the answer is (A).

28 A +m-CPBA—2%% ,B.C
" (alkene)

c|>H
B+CH,OH—"" 5 D + CH30—CH,—CHCH;,4

(major) (minor)

What is A and D ?

OH OH OCHg

(A) CH3CH=CH, ,CH3—CH—C|:H—CH3 (B) CH;CH=CHCH; , CH,—CH—CH,—OH
OH OCHj

(C) CH3CH=CH, ,CH3—C|)—CH3 (D) CH3CH=CH, , CH;—CH-CH,—OH
OCH,

Solution :

o’/\
/ \ +
CH,;—CH=CH, + m—CPBA —» CH;CH—CH, __H CH3—C|)H—CH20H

CH,OH
OCH,

Hence the answer is (D).

Cl
2. @/ Na-NH,, NH;(¢) ‘(A) furan (B)
] 0]
® % ® Ol T> © o OL
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30.

31.

32.

Solution :
o]

Cl
@/ NaNH, @ furan /

Hence the answer is (A).

Calculate AG® for the following reaction at 298 K :

CO(g)+%OZ (9)——CO, (g); AH® = —282.84 KJ

Given: So, =213.8 JK™'mol™’

SGo(g) = 197-9 JK~'mol”

9, =205.0 JK™'mol™

(A) - 86.6 JK1 (B) + 86.6 JK1 (C) - 257.0 KJ (D) + 257.0 KJ

Solution :
AS° = 382 - 389
= 213.8—[1 97.9+%x205] =-86.6 JK™'

Now, AG® = AH® - TAS®
= — 282.84 — 298 x (- 86.6 x 107%)
=-257.0KJ

Hence the answer is (C).
What would be the percent hydrolysis of 0.10 (M) N,H:ClI, a salt containing the acid ion conjugate to
hydrazine base ?

Given: Kb for N,H, = 9.6 x 10~/
(A) 0.0323% (B) 0.00323% (C) 0.323% (D) 3.23%
Solution :

N,H; + H,O——=N,H, +H;0"

14
LR R YT R
Ky 9.6x10"
i
he Koo 1007 4 505,104 =3.23x10
c 0.10

.. % hydrolysis = 0.0323%
Hence the answer is (A).

CN
(1) (i-Bu), AH
©/ o (A)

A + BrCH,COOC,Hj Etzofgeat (B)—2C

(C)+ Enantiomer%@)

What is (A) and (D)?

CH,NH, CHO
(A) ©/ . Ph—CH=CH—NH, (B) ©/ . Ph—CH=CHCOOH
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CHO CH,NH,
(©) ©/ , Ph—CH=CHCOOCH,Br (D) ©/ Ph—CH=CHCOOC,H;

Solution :

ogilen

BrCH,COOC,H; + ZnW)Ban —-CH,COO0C,H;
(|)ZnBr

|

(B)

uch OH
———» | + enantiomers .
ph G — WO, Ph—CH = CHCOOH
. "CH,COOC,Hg (2] Hea
(D)
(©)

Hence the answer is (B).

33. A +Nal—"2%% ;B 4 |Br + NaBr

KMnO,, A B m-CPBA

Enantiomer pair
H 0 antiomer pa

Carboxylic acid
Identify A and B

(A) Meso - 2, 3 - Dibromobutane and cis-But - 2 - ene

(B) Meso - 2, 3 - Dibromobutane and trans - But - 2 - ene
(C) (2R, 3R) - 2, 3 - Dibromobutane and But - 1 - ene

(D) (2R, 3R) - 2, 3 - Dibromobutane and cis - But - 2 - ene

Solution :
H3C Br H3C\ /CH3
Ha C—C,,// +Nal$ c—
/ A “CH,4 /N
Br H H H
A (B) —
(A) KMnO, m—CPBA
A H" /H,0
2CH;COOH Diol enatiomers

Hence the answer is (D).
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34. From the given graph below which is correct ?

= |

E—

Pressure

[\

Volume —»

(A) In process 1V, AV = 0, compression (B) In process Ill, AE = 0, expansion

(C) In process I, AH = 0, compression (D) In process Il, AE = 0, expansion
Solution :

Process — |, Isobaric process

Process — I, Isothermal process

Process — lll, Adiabatic process

Process — IV, Isochoric process
All are expansion process

Hence the answer is (D).
35. What is hybridisation of C, in following ?

CH4-CH=CH-CH,~CH,

1 2 3 4 5

(A) spd (B) sp? (C) dsp? (D) sp
Solution :

Hybridisation = sp®
Hence the answer is (B).

ONa
36 T C02 PresAsure (A) H30+ (B)
What is B ?
OH OH ﬁ OH

CHO C—CHj COOH CDRH
(A) (B) ©) (D)
Solution :

OH OH
ONa COONa COOH
A +
¥ C02 Pressure L’

Hence the answer is (C).
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37.

38.

39.

40.

(A) HCHO (B) H,0, (C) Heat (D) + (E)

HCOOH CH,OH , ;
(major)  (minor)

Compound (A) is primary amine and (B) is tertiary amine. What is major product ?

(A) CH3;CH,CH=CH, (B) CH3CH=CHCH,
(C) (CHg),C=CH, (D) (CH5),C=CHCHjd
Solution :
HyC—CH,—CH—CH3 "0, H3C—CH2—(TH—CH3 — 2% H3C—CH2—C‘)H—CH3
NH; (CH;),N (CH;),N" -0~
1° amine 3° amine

4 5 HzC—CH,—CH=CH, + H3;C—CH,—=CH—CH,4
(major) (minor)
Hence the answer is (A).
The correct order of decreasing acid strength of following carboxylic acids is :

COOH
COOH COOH
HO OH CH,4
OH
| 1] m
(A) 1> 11> 1 @) 1>1>1l © ) ur>1>1 o) i >1>1
Solution :

Due to ortho effect.

Hence the answer is (B).

The reaction, %Hz (9)+AgCl(s)——H" (aq)+CI" (aq) + Ag(s) occurs in the galvanic cell :
(A) Ag/AgCI(s)/KClI(solution)/AgNO4 (solution)/Ag

(B) Pt/H,(g)/HCl(solution)/AgNOz(solution)/Ag

(C) Pt/H,(g)/HClI(solution)/AgCI(s)/Ag

(D) Pt/H,(g)/KCl(solution)/AgCI(s)/Ag

Solution :

Construction of galvanic cell.

Hence the answer is (C).

(G%)OC—CH20H2C|)H—CHZCH2CO(§>)
CHs

s T
Ca? —Fel(A) i (B) +(C)

What is major product B ?

(e} OH
™ ﬁ ® M
HzC CH

3 3

Potential & Concept Educations
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41.

42.

43.

(0]
I
OH C\H
©) (D)
H;C
Solution :
HsC\CH CH
i O H,C o)
COO OH
H,C Ca%* 2 (1) LiAIH,
\ c00® e’
= minor(cis)
CH,——CH, .
OH
CHj
major(trans)

Hence the answer is (B).
A vessel contains H,(g) and H,S(g) at 2 atm and 4 atm respectively at 1000 K and the mixture is allowed
to attain equilibrium at 1000 K

8H,S(g) = 8Hy(9) + Sg(s)

I n n
At equilibrium, [ H ] :[ﬁ]
Mh,s eqb M, Jinitia

What is the correct statement
(A) Kp = Kc (RT) (B) Kc = 2.56 (C) Kp = Kc (RT)8 (D) Kc = 256
Solution :
8 8
[ moles of H, /V/ } ZEPHQ J 8 osg
moles of H, S/V Pi,s

Hence the answer is (D).
In a solid AB having fcc structure, A atom occupy the corners of the cubic unit cell. If all the face- centred
atoms along one of the axis are removed, then the resultant stoichiometry of the solid is :

(A) AB, (B) A,B (C) A,By (D) A;B,
Solution :

If we remove face-centred atom of one axis, two face atoms are removed.
Thus A is at 8 corners and B at 4 faces

Ao eq, Betus
8 2

Hence the answer is (A).
Select correct statement for [Fe(H,0)g]SO, is

(A) Diamagnetic and d?sp3 (B) Diamagnetic and = 0 B.M.
(C) Paramagentic and outer d - complex (D) Paramagnetic and u= /8 B.M.
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Solution :

Fe** ——[Ar] 3d° 4s° 4p° 4d°

x| | x | x|x | [x] x

Wi b x] L x x| [ x| x

sp°d? hybridisation

n=y4(4+2) =24 BM.

Hence the answer is (C).

A +BaCl, —— B
44, Greenish white ppt.
crystalline solid insoluble in HCI

A—2>3H,0+C+ D + E

(Gas) (Gas)

Identify B and D respectively

(A) SO,, SO, (B) BaSO,, Fe,0,4 (C) BasQ,, SO, (D) BaSO,, SO,
Solution :

A — FeS0,.7H,0, B —» BaSO,, C — Fe;03, D - SO,, E —» SO,

Hence the answer is (B).
Br

|
45.  CHy—CH,—CH—CH; —2igi—  (A)

CoHsOH major product
He_ M H P CH3C<2 . OC,Hs
— c=cC s/
A LT B) /TN (©) —c (D) cH,CH,CH-CH
H CH3 H3C CH3 H/C \H 3 2 3
Solution :
Br

= C,HsON
CH3CHZCH CH3 #O;) CH3CH2:CH_CH3
(cis & trans)
Trans is major product.

Hence the answer is (A).
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Integer Type
46.  An aqueous solution contains 10% ammonia by mass and has a density of 0.99 g/cm3. What is the pH of

this solution? (Ka for NH; =5.0 x 10710M)

Solution :
As given
mass of NH; 10
mass of solution - 100
~10x1000x0.99

- M(NH 5.82
(NHs ) 100x17
NH, +H,0—>NH,OH
NH,OH=——NH + OH"
t=0 0 0 0
ateq” C-Ca Ca Ca
[OH- _Co=cC.[f
C
-14
Ky =w o 10" 5 40

K
. [OH‘J =/2x1075 x5.82 =1.07x102M

—14
+ [H]= L_z =0.93x107"2M
1.07 x10
pH =12
Hence the answer is (12.0).
47.  One mole of a mixture of CO and CO,, requires exactly 20 gm of NaOH in solution for complete conversion
of all the CO, into sodium carbonate. How much NaOH in grams would it require for conversion into

Na,CO,, if the mixture (one mole) is completely oxidised to the CO, ?

Solution :
2NaOH + CO, —>Na,CO; +H,0

%x moles of NaOH used = moles of CO,

. moles of CO, in mixture = —XE 3
2 40 4
—_ 1 3
Mole of CO in mixture = 1-—=—
4 4
If this CO is completely oxidised to CO, then moles of CO, formed = %

Total moles of CO, = 1 + E =11
4 4

Moles of NaOH required = 2 x moles of CO, =2 x 1 = 2 moles
.. mass of NaOH required = 2 x 40 = 80 gm

Hence the answer is (80).
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48.

49.

50.

A Zn rod weighing 25 g was kept in 100 ml of 1 (M) CuSO, solution. After a certain time the molarity of
Cu2* in solution was 0.8. What was the mass of Zn rod in grams after cleaning ? (At. Wt. of Zn = 65.4,
Cu=160.0)

Solution :

Zn+Cu** ——Zn*" +Cu
--megq. = Nx V(ml)
megq. of Cu®* lost = meq. of Cu®* before reaction — meq. of Cu** after reaction.

= (1000 x 1 x 2)— (100 x 0.8 x 2) = 40
. meq. of Cu®* lost = meq. of Zn lost = 40

W o 1000=—Y 1000 =40 = W = 1.3gm
65412

E
.. Net mass of Znrod =25 — 1.3 =23.7 gm

Hence the answer is (23.7).

d[ester]

For the hydrolysis of esters in alkaline medium rate expression is — =k[ester][alkali]

when excess alkali is used, then the overall order of the reaction is

Solution :

Hence the answer is (1).

Calculate the value of molal elevation constant for water in K/molality, if AS for vaporization is 26.33 cal
K=1 mol1 for water.

Solution :
_ RT,M _AH
900008’ T
- 2x373x18 _ 051
100x 26.33

Hence the answer is (0.51).

O0000o00o
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51. A parabolay = ax? + bx + ¢ crosses the

x-axis at (o, 0) and (B, 0) both to the right of the origin. A circle also passes through these two

points. The length of a tangent from the origin to the circle is
be 2 b
A 5 (B) ac © 3
Solution :
Let A(a, 0) and B(B, 0) be the two points
OT?= OA-OB = of = g
Hence the answer is (D).
In(1+sin® xcos® x) cot (In* (1+ x ) tan* x
sin(x/x2 +2 —x/i)ln(1+x2)
1
(A) 1 (B) 2v2 ©) 252

Solution :
Hence the answer is (B).
53. The solution of differential equation

yy" - 2y"y' = 0, which passes through the point x = 1, y =1

52. The value of Iim

1 X 1
W Y= 2xa1 ® Y A O YT A

Solution :
y_, = 2y , on integrating, we getIny’ = 2Ilny + ¢ so y' = Ay?
y

Again integration, we get 1 =Ax+B
y
Putx=1,y=1= 1=—A(x—1)+1
y

Hence the answer is (C).
54. In a regular hexagon ABCDEF, AE is equal to
(A) AcC+AF+AB  (B) AC+AF-AB (C) AC+AB-AF
Solution :
AE = AC+CD+DE =AC + AF - AB
(ﬁ=—ﬁ) and (ﬁ=ﬁ)

Hence the answer is (B).

(D) \E

©) 2

(D) none of these

(D) none of these
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55. If 3, b and ¢ are three non-coplanar vectors such that a+b+c=od and b+c+d=pa, then
a+b+c+d isequal to
(A) O (B) «a (€) b (D) (a+p)c
Solution :

]

+b+c+d=(a+1)d and a+b+c+d=(B+1)a
= az[Llja if (o —1)

o+

= (1—M]5+5+6=0

a+1
Which is a contradiction
-+ a,b,c are non-coplanar

La=-1,a+b+c+d=0
Hence the answer is (A).

56. If 3, p and ¢ be 3 vectors having magnitude 1, 1 and 2 respectively. If ax(axc)+b =0, the acute angle
between 3 and ¢ is

A 5 ®) 3 © 3 ©) 5
Solution :

(a-c)a-(a-a)c=-b

= (2cosba-c)’ =1 (a-c=(1)(2)cos0)

= coszezE
4

—-0="
6
Hence the answer is (A).
57. If g, p and T are any 3 non zero vectors, then the component of ax(bxc) perpendicular to b is

_ axb)-(cxa)|_ axc)-(axb
(A) 5*(*’”’)*[%}’ (B) §X(EX6)+[7( |l|2( b)]E
ax(bxc)+ —(BXE).(BXE) b ax(bxc)+ 4(5X5).(5X6) b
(©) &x{p) ( b }b ®) @x(p>e) [ of ]b
Solution :
Component of 5><(5><6) along b is [[(55)5';’2(5-5)6}6}5

So component of 5x(5x6) perpendicular to b is éx(ExE

~—

_((5.5)(6.agz(a.a)(g.g)]g

Hence the answer is (D).
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58.

59.

60.

61.

62.

2sina 1+sina—cosa .
—=,then ——M—
1+sina +cosa 1+sina

(A) % (B) & €)1 -2 (D) 1+ 2

Solution :

1+sina (1+sina+003a) 1+ sina + cosa

1+Sina—CosaX(1+Sihoc+COSoc) 2sina

Hence the answer is (B).
Let n be an odd integer. If sin(n6) = Zn:b, sin"6 for all real 6, then

r=0

(A)by=1 b, =4 (B) by = -1, by = n? - 4n + 2
(C)by=0,b; =n (D) by =0, b, =n?—4n + 2
Solution :

sin(nB) = b + b; sin 6 + b, sin 0 ..... b, sin" 0
Given n is an odd integer, put 6 = 0 to get by = 0 and after differentiation w.r.t. 6, and putting 6 =
0,wegetby=n

Hence the answer is (C).
If the area of a AABC be A, then

a2 sin 2B + b2 sin 2A is
(A) 21 (B) 3n (C) 4r (D) none of these
Solution :

a® sin 2B + b? sin 2A = 2a’ sin B cos B + 2b? sin A cos A

..SinA _sinB_ 1
a b R

= aﬁb(acosB+bcosA)=a?bc=2b¢sinA = 4(%bcsinAj = A

Hence the answer is (C).
The lengths of sides of a triangle are a—b, a + b and /322 +b? (a > b > 0). The sine of its largest angle is

@) 5 ® © L o) -2

Solution :

Letp=a-b,q=a+b, r=+3a%+b?
2 2 2
Greatest angle 6, cosezwz—l, g2t

2pq 2 3
. V3
= sin6 = 7

Hence the answer is (C).

In a right angle triangle ABC, D is a mid-point of hypotenuse AB and E is the mid-point of AC. Segments
BE and CD intersect at F. If AC =+/2 and BC = 1, then cos ZBFC is

(A) % (B) g ©) % (D) none of these
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63.

64.

65.

Solution :

Slope of CD =

1

= —, slope of BE = —/2
120
V2

= CD L. BE = cos Z/BFC =0

Hence the answer is (D).
A ray of light incident at the point (-2, —1) get reflected from the tangent at (0, —1) to the circle x2 + y2
= 1. The reflected ray touches the circle. The equation of the line along which the incident ray moves, is

(A) 4x -3y +11 =0 (B)4x + 3y +11 =0
C)3x+4y +11=0 (D) 4x + 3y +7 =0
Solution :

AN A ~J0.0)

= Equation of incident ray QRis 3y + 4x + 11 =0 R(—2-,.'—1) (0,-1)

Slope of QR = —%

Hence the answer is (B).
A variable plane forms a tetrahedron constant volume 64k3 with the co-ordinate planes and the origin,
then locus of the centroid of the tetrahedron is

(A) x3 + y3 + 28 = 6k3 (B) xyz = 6k3
(C) x2 + y2 + 72 = 4K2 (D) x2 + y2 + 72 = 4k2
Solution :
Yoy B, B 21
4 Mgt e
X1=4p,y1=4y,z1— (O}
14p. 0 O
0 0 4o Vi Xq
:>xyz=6k3

Hence the answer is (B).
x-2 y+1 z-1

The line 5 5 » intersects the curve xy = ¢2, in x — y plane, if ¢ is equal to

1
(A) +1 (B) ig C) =2 (D) none of these
Solution :

Put z = 0 in the given line
=>x=4andy=1
Hence the answer is (C).
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66. A circle of radius r passes through both foci of and exactly four points on, the ellipse with equation
x2 + 16y2 = 16. The set of all possible values of r is an interval [a, b). What isa + b ?

(A) 542 +4 B) i7+7 €) 642+3 (D) vi5+8
Solution :
>>>

Hence the answer is (D).
67. Maximum sum of coefficients in the expansion of (1 — x sin® + x2)" is

(A) 1 (B) 2" (C) 3N (D) 0
Solution :
Putx =1

= (1-sino+1)
So maximum value occurs when sin 6 = —1, which is 3"
Hence the answer is (C).

68. The value of IM is
SIN” X+SIin" X

(A) sin x — 6 tan1 (sin x) + ¢ (B)sinx -2 (sinx)! +¢
(C) sin x — 2(sin x)™1 — 6 tan~1 (sin x) + ¢ (D) none of these
Solution :

I:J.(cos,z X + cos* x).cosxdx _ J.1—t2 +(1—t2)2dt

i

2t2

sin? x + sin* x
_ J(1_t2)(2_t2)dt_2j1_t2 . J.

t2(1+t2)

= GJ(tz— jtzjdt—4j?—2t+.[dt = 2] j e +[at

_TZ—Gtan‘1(t)+t+c = sinx—2(sinx)f -6 tan‘1(sinx)+c

Hence the answer is (C).

. A A2 B
69. Ifa= [ B diz then the value of [e*e® B> 1 s
t(1+t 2 2
1 A%Z4iB%2 1
(A) sin © (B) cosec 6 ©o D) 1
Solution :
_sine tdt
- 2
; 1+t
cosscH cosech
Let t=2, dt=-—dx, A= J 1._—21.3—X=- _& _ g
X X d X x° x°+1 % x(1+x2)
2
X
LA+B=0
A A? B| [A AZ -A
A=er*B B2 -1=1 A% -1|=0

1 A%4B% 1 |1 2A% 1
Hence the answer is (C).
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70. If zis a complex number satisfying |z]2 — |z| 2 < 0, then the value of |22 + z sin 0], for all values of 0, is
(A) equal to 4 (B) equal to 6 (C) more than 6 (D) less than 6

Solution :

|2~ 1z -2 <0

= (1z]-2) (1z|+1)<0 = |z] <2

Now |22 + z sinf| < |z|* + |zsin 0| < |z* + |z|] <4+ 2=6

Hence the answer is (D).
Integer Type

71.  Let N be any four digit number say X; X, X3 X,. Then maximum value of is equal to

X1+ Xo + X3 + Xy4
Solution :

N _ 1000x; +100%, +10%5 + X4 _ 400 _ (900x, +990x; +999x, )
Xy +Xo + X3 +X4 X1+ Xy + X5 + X4 (Xq+ X5 + X3 +Xy4)
N

= Maximum value of = 1000
Xq+ Xy + X3 + X4

Hence the answer is (1000).
x* —x?

= 2 x>1is
x® +2x3 -1

72.  The maximum value of f(x) =

Solution :
Hence the answer is (0.167).

73. Jerry starts at 0 on the real number line. He tosses a fair coin 8 times. When he gets heads, he moves 1
unit in the positive direction; when he gets tails, he moves 1 unit in the negative direction. The probability

a
that he reaches 4 at some time during this process -, where a and b are relatively prime positive integers.
What is a + b ? (For example, he succeeds if his sequence of tossesisHT HH H H H H)

Solution :

For 6 to 8 heads, we are guaranteed to hit 4 heads, so the sum here is

s

For 4 heads, you have to hit the 4 heads at the start so there’s only one way, 1.

For 5 heads, we either start of with 4 heads, which gives us 4C1 = 4 ways to arrange the other
flips, or we start off with five heads and one tail, which has 6 ways minus the 2 overlapping cases,
HHHHHTTT and HHHHTHTT. Total ways 8.

Then we sum to get 46. There are a total of 2% = 256 possible sequences of 8 coin flips, so the

probability is 48 = = . Summing, we get 23 + 128 = 151
256 128

Hence the answer is (151).

Potential & Concept Educations | Page. 25|



ANTS-FT # 21 (Engineering Dropper) (Solutions) - 2019-20

T4,  f(x)+ f(1—1] =1+x for x e R-{0, 1}. The value of f(2) is equal to
X
Solution :
Lety=‘l—1
X
fy) + f[1——j = f(1_1j+f(x_ij = f(1_1]+f(Lj_2—l ..... )
X x—-1 X 1-x X
=_1
put z = T x
f(z) + f(1—1j = f(L)n(x):nL ..... )
z 1-x 1-x
subtract
f(x)—f(1—1j=L+1—1
X 1-x X
1 1 1
fx)= - — +— )
) 2(1—x+x+x)
Alternate:

Putting x =2, % and —1 successively

f)+f(1/2)=3 (1)
f(1/2) +f(~1)=3/2 (2)
and f(-1)+f(2)=0 L (3)

Solving, we get f(2) = 3/4.
Hence the answer is (0.75).

75. Iff: R — Ris a function satisfying the property f(2x + 3) + f(2x + 7) = 2, VX € R, then the period of f(x)

IS

Solution :

fex+3)+f(x+7)=3 L. W)
Replacex by x + 1, f(2x + 5) + f(2x +9)=2 ... (2)

Now replace x by x + 2, f(2x + 7) + f(2x + 11)
from (1)— (3) we get f(2x + 3) —f(2x + 11)=0
f2x+3)=f(2x+11) =>T=4.

Hence the answer is (4).

=2 . 3)

000000
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