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ANTS-FT-02
LrammsT B P H YS I CS Engineering
1. Aand B are concentric conducting spherical shells. Ais given a positive charge while B is earthed. Then:-
(A) Aand B both will have the same charge densities
(B) The potential inside A and outside B will zero.
(C) the electric field between A and B is non zero
(D) the electric field inside A and outside B is non zero.
Solution :
To make potrentiol
Zevo ot otter Ruffae
E/hqr%u zexv ax outecr futface
bt noer C‘f\Owa& Soepne ity
dﬁv{—}'t\%hﬁ“ C/‘!\om*a& densi "‘a .
¥ fofeofial due 4o both chavges G¥e opposite
but Uoequal frside 8mall Splhece So no
> e Blectne freld N betwoeen Ao,
Hence the answer is (C).
2. Abody takes 10 minutes to cool down from 62°C to 50°C. If the temperature of surrounding is 26°C then

in the next 10 minutes temperature of the body will be :-

(A) 38°C (B) 40°C (C) 42°C (D) 44°C
Solution :
'n ‘:::} "‘\:? - K&
. ’ _ o
7 n (62226 )= KGeD P In(zo)= 02O
50 -26
_ =2 la (248 = Kls) @
50-26 ) = Koy 2 o ()= M
> o (55 ) | =
f:c(ufd—c > 36 = A 5 366 -26.36=576
24 6 —24

=) 6= L*‘Q;C

Hence the answer is (C).
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3.

After charging a capacitor the battery is removed. Now by placing a dielectric slab between the plates :-

(A) The potential difference between the plates and the energy stored will decrease but the charge on
plates will remain same

(B) the charge on the plates will decrease and the potential difference between the plates will increase

(C) the potential difference between the plates will increase and energy stored will decrease but the
charge on the plates will remain same

(D) the potential difference, energy stored and the charge will remain unchanged.
Solution :
c'=Kec = Clhorgg 0 248 L,Lr\df-ﬁe cred, Q= KR
cvizev = iz %y 7 decoeases
.l — ,L 2. _ 1 = ‘—‘.:_ A ]
C/gzc‘/ ,QQV = E 5 RY
e'< £ = Jdecrsecre .
Hence the answer is (A).

Four wires of equal length are bent in the form of four loops P, Q, R and S. These are suspended in a
uniform magnetic field and same current is passed in them. The maximum torque will act on :-

&@Hb

(A) P B)Q ©)R (D) S
Solution :

T =R xR For perperdicdor © = m g
™M =T H So T IT\CL«/‘ 'i{ aTer mMmaN) A oS

1 gren pessimelex— Cx"‘@o} Oivycle S prastt bann

Hence the answer is (D).

The wavelength of L line in X-ray spectrum of ,Pt is 1.32 A. The wavelength of L, line in X-ray

spectrum of another unknown element is 4.17 A. If screening constant for L line is 7.4, then atomic
number of the unknown

element is:
(A) 78 (B) 47 (C) 40 (D) 35
Solution :

v = «(=z-b) , v;(%_

E__J;Lok(ﬂgzmq)}——c—f o a(z2-74
(37 st 7o HERY = agz 1)

edide, (3ey> _ 126

Hence the answer is (B).
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6.

Figure gives a system of logic gates. From the study of truth table it can be found that to produce a high
output (1) at R, we must have

(A)X=0,Y=1 B)X=1,Y=1 C)X=1,Y=0 (D) Not possible
Solution :

- Qa—d—\“a)ﬁﬁf/%) =0 | Rzyi N poseible
Hence the answer is (D).

An electron microscope is operated at 40 kV. The ratio of resolving power of this microscope and
another one which uses yellow light of wavelength gx10~" m, is :-

(A) 9.78x10° (B) 9.78x10° (€) 9.78x107 (D) 9.78x10°
Solution :
R@&o\v'icxé power R ¢ Jg
oz W2t U22R o M22E 0

\ j_\’; L‘\X(OU\ QA/\OL
o N @Xlo‘q_m ;O'G;\?D(lé/”m

9 Vs

é)X\o(l Yy
Ry _ 2 _ 081 - -andXe

RL- - P‘\ O'%X\O‘;\\

Hence the answer is (B).
In an adiabatic expansion the product of pressure and volume.

(A) decreases (B) increases
(C) remains constant (D) first increases, then decreases.
Solution :

\9\/(;&)%\—6\:\(" > ?\/T’L\/ — loratrent

D py < Gormot g™ o VT ,(PYV)Y
\/Y’L

Hence the answer is (A).

A space 2.5 cm wide between two large plane surfaces is filled with oil. Force required to drag a very
thin plate of area §.5m? just midway the surfaces at a speed of 0.5 m/sec is 1 N. The coefficient of

TWWWM

2.5cm F

! ; 1:25¢m;, 4

viscosity in kg-s/m? is :
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10.

11.

(A)5x1072 (B) 2.5x107 (C) 1x107 (D) 75%x107?
Solution :

Fz-va 2L

A
_ 0.5 X (0

Heve area double be cowse #de are hoH,

oF  Same dovce up ard down,
Hence the answer is (B).
In the potentiometer circuit as shown in the figure, the balance length A¢ = 60 cm when switch S is
open. When switch S is closed and the value of R is 5 (), the balance length A ¢’ =50 cm. The internal
resistance of the cell C' is:

50 S
A 12 0o B)1.0 O ©)0.8 0 (D) 0.6 O
Solution :
S S PN | _
TE “Qa_ XR =2 ¥ = _éo__é_o)(B?zr:J__g)_
A 50

Hence the answer is (B).

Figures shows a convex lens cut symmetrically into two equal halves and separated laterally by a distance
h. A point object placed at a distance 30 cm from the lens halves, forms two real images separated by a
distance d. A plot of d versus h is shown in figure. The focal length of the lens is :-

O Icm 2cm

(A) 60 cm (B) 40 cm (C)45cm (D) 20 cm
Solution :
[\ e 8 ey bt fom ameste
- - L A2
. JZ;% SR 1:“ Adzh'th D%
\/ W oa s A
/;‘: uf\'cL

Hence the answer is (D).
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12.

13.

14.

Rising and setting sun appears to be reddish because :

(A) Diffraction sends red rays to the earth at these times

(B) Scattering due to dust particles and air molecules are responsible
(C) refraction is responsible

(D) polarization is responsible

Solution :

TN moxning and Exen Yn& Jfa/h/{' S Coreln
. sxkes”
Ynore distemnmce 19 cdespinece &0

. Like bl scattresec]
\Awe\,ev’\a/\"f\o eé &“W lots
d 1 of longe
‘oa e o dusk o @’M
\,\\O‘A‘,Q\Qr\fs"‘q recehed Fo 47
‘o ‘oe wed,
Hence the answer is (B).

In the energy band diagram of a material shown in figure, the open circles and filled circles denote holes
and electrons respectively. The material is :

Ez
_C rg"
o p—
(A) an insulator (B) a metal
(C) a n-type semiconductor (D) a p-type semiconductor

Solution :

T . p- begpe o) gerhconducol  Joles ose
mote  omd  epergy \oo«\dgi acceper
e yeo< o valance band.

Hence the answer is (D).

In the Young’s double slit experiment, the intensities at two points P, and P, on the screen are respectively
I, and I,. If P, is located at the centre of a bright fringe and P, is located at a distance equal to a
quarter of fringe width from P, , then 1, /1, is:

(A) 2 (B) 1/2 (C) 4 (D) 16
Solution :
gw_& ,_P_‘_!?’ = AxX = ,%éy"é"’()&""\dtﬁe{‘em
P (" - D
e I .
Pm Oh-ﬂ—e,re,n&g. p A/’CP - Q A 2

A T L = . — o
T, = L, Cot = Ly = /i X = 2-4,
Lo / 2:% 72 = T,

Hence the answer is (A).
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15.

16.

17.

A block of mass m is placed on a smooth horizontal surface. A force making an angle @ with the
horizontal starts acting on the block. The magnitude of the force is constant but its direction with the
horizontal changes as @ = a+ bs, where a and b are constants and s is the distance covered by the block.
If |[F| = 2mb, find the velocity of the block as a function of the angle ¢ .

(A) v=4(cos g + cos a)? (B) v =2(sin 9 . sin a)?
(C) v =4(sin 9 . sin a)? (D) v =2(cos @ + cos a)?
Solution :

Hence the answer is (B).

Consider a point P on the circumference of a disc rolling along a horizontal surface. If R is the radius of
the disc, the distance through which P moves in one full rotation of the disc is:

(A) 2nR (B) 4R (C) 8R (D) =R
Solution :

IV Lo 2v roes (wo-w s

= v A S 1+ tood)
U~ R L
P

W

\

\

™| Atwt)

267w

2 inetdld
2

dAskance

AN

° ok 28/,
= Q\YE %7;10

) Y
Favfe] =5 2 0K
[&9] '

Hence the answer is (C).

The masses and radii of the earth and the moon are M, R, and M, , R, respectively. Their centres
are distance d apart. The minimum speed with which particle of mass m should be projected from a point
midway between the two centres so as to escape to infinity is :

" v 4g(M;|+M2) ® ve /4G(M5+M2)
(C) V=1/4G(M, +M,) (D) v=4/4Gd(M, +M,)
Solution :
—GMm™ G et =0

O/ df,

N T
d

Hence the answer is (B).
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18.

19.

20.

A wooden block floats in a liquid with 40% of its volume inside the liquid. When the vessel containing the
liquid starts rising upwards with acceleration a = g/2, the percentage of volume inside the liquid is :

(A) 20% (B) 60% (C) 30% (D) 40%
Solution :

Bb’«%ﬁh% Covee VA éqwa/\ to MW d/BP\ acedd

Meve W = 309'\/ boHn &de han davne

Ch&v(\%t .
Hence the answer is (D).
Two very long, straight, parallel wires carry steady currents | and .| respectively. The distance between
the wires is d. At a certain instant of time, a point charge q is at a point equidistant from the two wires, in
the plane of the wires. Its instantaneous velocity v is perpendicular to the plane of wires. The magnitude
of the force due to the magnetic field acting on the charge at this instant is:

Holqv 2uylqv Holqv
N5 ® ~ © 2, ©)0
Solution :

. -
Tovce due Yo botly hee 18 ZeoYDO becone F and
B ot~ oxe YA Rame Aicection,
Hence the answer is (D).

A long straight wire is carrying current |, in +z direction. The x-y plane contains a closed circular loop
carrying current |, and not encircling the straight wire. The force on the loop will be:

(A) polyl,/2m (B) poll,/4n
©)o (D) depends on the distance of the centre of the loop from the wire.
Solution :

/s ' o the fosce doperdd oM

L
@ Hhe distamce % Hre combut
of the loop From Fhewme.

Hence the answer is (D).

Integer Type :

21.

Athermally insulated vessel is divided into two parts by a heat insulating massless piston which can move
in the vessel without friction. The left part of vessel contains 1 mole of an monoatomic gas and right part
is empty. The piston is connected to the right wall of vessel through a spring whose length in free state is
eual to the length of the vessel. Heat capacity of the system is found to be nR. Find n. Heat capacities of
the vessel piston and spring are negligible.
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22.

23.

Solution :
FA'TQK)A'
K d& =dU+ 43w
1.¢cdT = %-_L. RIT Kxdx
e
Ax equilibum
Mt*g voloe of A e
'P'e' Ko G?'
ﬂ L.cAT = %RdT—?K"}_\;I
- PE A
K L. CdT = 2RAT
< > - A
> X ¢ - c= 2R
? x"= g‘_% @
- RT
KKO\"
de = =2
2 2% v

Hence the answer is (2).
An ideal gas undergoes through a process as shown in the figure. At state C, 5V =V, . The pressure

1
of the gas at C is H><106N/m2 . Find the value of n

P4 (10°Nim')
8 B8
64
4 C
2 D{ A
i .
100K 700K T

Solution :
Hence the answer is (3).

X2 1/2
A physical quantity Q depends upon three quantities x, y and z as Q =

; in a particular set of

measurements, x is measured with +50% error, y is measured with - 36% error and z is measured with

- 20% error. The percentage error in the calculation of Q in this set of easurements is 25 x n%. Find the
value of n.

Solution :
A2\
2 , o) b
=y, g= 28
< 3 Q'SLY—(OGL‘Q’)%(
- 5%~ "~ ¥
\ (0.82)
Y Oewr = LR X\o9 ~  2:1%x0.8 piix}&
R 5% =
— 128 '
- /XK R < 225 &

Ghh=5]

Hence the answer is (5).
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24.  Aboy throws a ball with a speed 20 («/5 + 1) m/s at angle go° from horizontal. If he throws another ball
with the same speed at an angle 30°, determine the time interval between the two throws so the balls
collide in mid air at B. (Take g =10m/s?)

Va b

A < X —>

Solution :

Let” 60’ %@ ot 80 a0 ® 5 60 Yequlved move

Hre to covenr Aame I ag nbed djsﬁoma;
X, = Pl S *9 = S

Xy=X = (L\|3d* Lu(f)ﬂc) —5@

A . U r B _ 1
3 =h 2 L me\fi 5 &

3 £z QlB3rY) , = Y.
Hence the answer is (4).
25. Anideal string is warpped several times on a solid cylinder of mas 4kg and radius 1m. The pulleys are
ideal and the surface between block and ground is smooth. If the torque acting on the cylinder is

10x
e N —m | then find the value of x.

Solution :

%a 7
—D
Lo - Lm«q’% =8

T, L2 Qg —+ X R= 26—

-~ —G—
qc":‘, Bl Rl a, =8
SR

Za(;om /L - chﬂ"\

(r"f, L\Oy Q_g\?e\//if‘lﬂ"‘o

g vy 60\ 2 '\’.\—LP’%O\—@
(@ap) pooges @ TEET TR

(r,/()__"’aO\) ’/‘ff/o‘g%

Prom 0 Yo~ [ Cat05R) =
- Bo
> =0
> Ho= 35 2 g0

— 2=

80/
Torpquer = 5’5&*/32 3

8 o

Hence the answer is (8).

000o0o00ogoogoo
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Dropper Batch CHEMISTRY Cngesring ]
26. Match the column-1 with column-II

Column-1 Column-11

(Orbitals involved (Predicted Geometry)

in the hybridization)

(P) $:Px:Py. P, d e 200 (1) Trigonal bipyramidal

Q) S PPy, (2) Tetrahedral

(R) s, Py, Py, P, (3) Square planar

(S) S,P,:Py, P, d . (4) Octahedral

P Q R S

(A) 1 2 3 4

B) 1 4 2 4

(C) 4 3 2 1

(D) 4 2 1 3

Solution :

Hence the answer is (C).
27. In which process does the nitrogen undergo oxidation ?
(A) N, - 2NH;  (B) N,O, — 2NO, (C) NO; - N,O, (D) NO; - NO;
Solution :
NO, — NO;
Hence the answer is (D).
28. Ag,S + NaCN + Zn—— Ag
This method of extraction of Ag by complex formation and then its displacement is called

(A) Parke's method (B) Mac Arthur-Forest method
(C) Serpek method (D) Hall's method
Solution :

Mac Arthur-Forest method
Hence the answer is (B).
29. ZnO shows yellow colour on heating due to
(A) d-d transition
(B) C-T spectra
(C) Higher polarization caused by Zn%* ion
(D) F-centres
Solution :
F-centres
Basec on theory
Hence the answer is (D).
30. The pair of amphoteric hydroxide is
(A) Al(CH),, LiOH (B) Be(OH),, Mg(OH),

Potential & Concept Educations | Page. 12|



ANTS-FT # 02 (Engineering Dropper) (Solutions) - 2019-20

31.

32.

33.

34.

(C) B(CH);, Be(CH), (D) Be(CH),, Zn(OH),
Solution :

Be(OH),, Zn(OH),

Hence the answer is (D).

The critical pressure P and critical temperature T for a gas obeying van der Waal's equation are 80 atm
and 87°C. Molar mass of the gas is 130 g/mole. The compressibility factor for the above gas will be
smaller than unity under the following condition

(A) 1 atm and 800°C (B) 1 atm and 1200°C
(C) 1 atm and 1000°C (D) 1 atm and 1100°C
Solution :

1 atm and 800°C

T,=87°C

27
Tg= ry x 360 = 1215 K or 942°C

Hence Z<1atT<942°C
Hence the answer is (A).
A brown ring is formed in the ring test for NO3 ion. It is due to the formation of

(A) [Fe(H,0)5(NO)]?* (B) FeSO,.NO,
(C) [Fe(H,0)4(NO),J%* (D) FeSO,.HNO,
Solution :

When freshly prepared solution of FeSO, is
added in a solution containing NO5™ ion, it
leads to formation of a brown coloured
complex. This is known as brown ring test of
nitrate.

NO; + 3Fe?" + 4H* —» NO + 3Fe®" + 2H,0

[Fe(H20)6]2+ +NO —»[Fe(H,0)s(NO)P** +H,0

Brownring
Hence the answer is (A).
When a small amount of solid calcium phosphide CasP, is added to water, what are the most likely
products ?
(A) Aqueous Ca?* and OH~ ions and gaseous PH,
(B) Aqueous Ca2* and OH- ions and gaseous H,PO,
(C) Solid CaH, and aqueous H5PO,
(D) Solid CaO and aqueous PH,
Solution :
Aqueous Ca?* and OH~ ions and gaseous PH,
Ca,P, + 3H,0 —> 3Ca(OH), + 2PH,T
Hence the answer is (A).

The mineral beryl contains 5.03% beryllium by mass and contains three beryllium atoms per formula unit.
Determine the formula mass of beryl. [Be = 9]

(A) 950 g/mol (B) 537 g/mol (C) 270 g/mol (D) 179 g/mol
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Solution :
537 g/mol

5.03
100
Hence the answer is (B).

35.  Which of the following statements are correct ?

xM=3x9 = M=537

(1) The energy of light is inversely proportional to its wavelength
(2) Electrons behave as both waves and particles
(3) The typical atom can emit only certain types of energy is excited
(4) Infrared radiations have higher energy than gamma rays
(A) 1, 2and 3 (B) 1 and 3 (C) 2 and 4 (D) Only 4
Solution :
1,2and 3
Gamma radiation is more energetic than IR radiation.
Hence the answer is (A).
36. The major product of the following reaction is :

Br\/\/bm Na/Ether Br,, hv , Alc. KOH_
W) o) oS oY

Solution :

el SO G "
=5 1___11/ Aol @( %LLJ_

Hence the answer is (B).

CH,
37. H3C—CECH—/CIH %—ﬁ%‘——) Product :
CH,
(A) an optically active compound (B) an optically inactive compound
(C) a racemic mixture (D) a diastereomeric mixture
Solution :
"E_}__ r__.\‘f./a-— o [_fu A)

e f \qf‘;’

Hence the answer is (A).

H,CH,
38. NBS . Ale KOH  Hg(OAc, Ph—CHOH 2:7%is:

NaBH, OH
OCH,—Ph HeCH
H=CH, ClH—CH3 Hy—CHy—O0—CH;—Ph ’
(A) (B) @ ©) (D)
O—CH,—Ph

Potential & Concept Educations

| Page. 14|




ANTS-FT # 02 (Engineering Dropper) (Solutions) - 2019-20

Solution :

ey B B .
n -1‘
@) (o ey L Aeed oy 1960 s

LT 0"
T

Hence the answer is (B).
39. How is the following trasformation best carried out ?

(6]

(A) 0OsO,; NaHSO, (B) H,SO,/H,0 (C) HgSO,/H.SO, (D) HIO,
Solution :

%.Mriviﬂﬂﬁm{_&i low M- @ddibw

Hence the answer is (C).

CH,
40. Na,NHsﬂ,X 03, Me,S Y+2z

Identify products Y and Z.

o IS
BN o~
S v O and

A 5 and )i\ ® o o§
1 Yo -

CH, H
(C) Both are o (D) Both are b 0

NS NS

o 1 Yo

Solution :

8] © Fivad givck @ed Hew crowolyi,

—

Hence the answer is (B).

CH, cl
———20l . —1—CH, .
41. If optical rotation produced by cHl——H is 36° then that produced by cHl——EH3 is:
CH, CH,
(A) -36° (B) Q° (C) +26° (D) Unpredictable

Solution :

21 (ozTaA]

Hence the answer is (B).
42. < > <_O { O
0 0 0
I 1I it

Among these compounds the order of enol content should be :
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A) I>1>11 B) > 11>1 ©n>1>1ui D) >11>1
Solution :
(©) I > 1 > 1l [Aromatic]
Hence the answer is (C).
43. Identify the compound which contain most acidic hydrogen :

©
(A) N (B) % ©) N (D) HsC——H
90U OLO 0O g™
Solution :
@_—a Plover Molewlo, Cavil
| delodstmate
Hence the answer is (B).
44. Compare acidic strength of the following compound.
(o} (6] (0] (0] [0}
o O
SoleCIo !
®) © ®)
AP>Q>R (B)Q>P>R (COOR>P>Q D)R>Q>P
Solution :
F . L o]
121 % toxbavim (C-8) chaliGly
Hence the answer is (B).
BOH
45, OH —gg% Major product obtained in this reaction is :
Ph
Br
o' r
w3 (Y el el
Ph Ph Ph Ph
Solution :

@) fﬂhﬁmtewﬂav (Yclizabivg

Hence the answer is (B).
Integer Type :
46. Consider the following reversible system :
A(9) + 2B(9) == AB,(9) ; K¢ = 1/2
The above equilibrium is established in a 1.0L flask and at equilibrium 2 moles of each A and B are

present. If 2.0 moles of B are added further, how many moles of AB, should be added so that moles
of A does not change ?

Solution :
Hence the answer is (12).
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47.

48.

49.

50.

What weight of solute (M.wt. 60) is required to dissolve in 180 g of water to reduce the vapour pressure
to 4/5th of pure water ?

Solution :
P°-P, Wy " mg
38 Wg My

4pe
Ps=—¢

,My =60, w, =2, w;=180g, mg =18

. 4P°
' P “ 5w, x18

4P° " 60 x180
5

o B0x180
T Tax1s Y8

Hence the answer is (150).
Certain amount of a non-ideal gas is changed from state (500 K, 5 atm, 2L) to (150 K, 2 atm, 1L). If the
change in internal energy is 14 L-atm, change in enthalpy in L-atm unit is

Solution :
Hence the answer is (6).
How many compounds A through G are enol tautomers of 2-butanone ?

OH oH OH OH OH
RN /bﬁ ’)v//\/\OH’)\/-/\/\OH
(A) | (B) (@) (D) (E) (F) (&)
Solution :
Hence the answer is (3).
Find out numbers of possible E, products from following reaction.

\><(\ CH,OH
A

Br
Solution :

@ Eq:'\c"._s.«.sdj.-j c-rJ
& — vid e, h<
 AH  porribte Ptk Groted
1'-1(;1./4!:15 Lleves iAOV<P |

Hence the answer is (4).

O0000o00o
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51.

52.

Let a, b, ¢ be the real numbers. Then following system of equations in X, y and z,

2 2 2 2 2 2 2 2 2
X z X z X z
R araL
(A) no solution (B) unique solution
(C) infinitely many solution (D) finitely many solutions
Solution :
X~ yz _ Z2 _ .
Let? =x,—2— y,:z'—m
Then the given system of equations is
x+y-z=1
x—-y+z=1
-x+ y+z=1

11 -
-1 1
-1 1 1

Determinant = #0

So, unique solution.
Hence the answer is (B).

The curve y =x®+x*—x has two horizontal tangents. The distance between these two horizontal
.. P N )
lines, is q (where p,q e | and H.C.F. of p and q is unity). Find (p+q):

(A) 58 (B) 59 (C) 60 (D) 61
Solution :
y=x3+x2—x;frl=3x2+ 2x -1
dx
%=(3x—1)(x+ 1)

Q:O;x:—l,—l—
dx 3
W-D=-1+1+1=1

(1) 1 1 1 1+3-9 5
Y= =t -——-——=— = —
27 9

3 30 27 27
1 5 2 p
So, —-1) - —|=1+=="=L
y&h y(s) 2727 ¢
So, p+qg=59

Hence the answer is (B).
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53. The area bounded by the parabolas y = (x +1)2 and y =(x —1)2 and the liney = 1/4 is

(A) 4 sg. units (B) 1/6 sq. units (C) 4/3 sq. units (D) 1/3 sg. units
Solution :

Roguivd Areaz z[ﬁn\@t»s - /\’} alxj
()l
= {15 )7

Hence the answer is (D).

54. A hyperbola, having the transverse axis of length 2sin@, is confocal with the ellipse 3x? +4y2 =12.
Then its equation is

(A) x?cosec’®@—y’sec’0=1 (B) x*sec’0—y’cosec’0=1
(C) x*sin*0—y*cos’0=1 (D) x?cos’0-y?*sin’0=1
Solution :

2 2
As the hyperbola is confocal with the ellipse XT + % =1, the equation of

2 2
the hyperbola will be of the form i—z - % =1

Transverse axis =22 =2sin = a =sin 9

Now, b =a?(e* - 1) = sin®8(e* - 1) )
But for the ellipse, foci = (+ 2¢/, 0), where 3=4(1 - ¢’ 2)

o foci=(x1,0)

For the ellipse, the distance between foci = 2 and for the hyperbola it is

2ae.S0,2=2ae .. e:l— 1

4 sin@

s = b2=sin29 >
sin“0 -1

J: 1-sin0 = cos?0.

2 2

sin’0 C(;SZOZL
Hence the answer is (C).

X =X

<]
R P

- the hyperbola has the equation

e
55. Let I=je4x—

dx
+e”* +1

Then, for an arbitarary constant c, the value of J - | equals
ilog e —e? +1 e llog e +e* +1 e
A 2 e e i1 ®) 2™ e e i1
llog e —e*+1 e llog e +e” +1 e
© 3 e +e* +1 ©) 7 e —e? 41
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Solution :
J-1= J[

= d tt =
‘[z4+z z, (pu nge z)

1)e"

1+e% +e¥ e +é +1J _Ie e +1

1
J 1-> d(Z+%J (z+%j—1
= ——dz= = +c
2. 1 2 7 108
z +;+1 [ZJ,%] 1 (z+%]+l
2x
-1 ge +e L, . e"+1

—lo
F+e+1 g; +e'+1

Hence the answer is (C).

56. Number of roots of the equation 7'° _ 7% _992 =, where real parts are negative, is

()3 (B) 4 )5
Solution :
5
2 -1 -9492.=0
1‘0«32251»3\25 -492-0 \"mﬂ\xzz,

2’ (123“:) 8 31(2F-32)=0
(‘Z Syaf) [2-82)=0 = 1= _3\’31
gt 1e) part wmaahm Here fose %3

ch)u no\r \‘)D\ A .

Hence the answer is (C).

(D) 6

57.  The position vectors of the vertices A, B, C of a triangle are j— j—3k, 2i+j—2k and —5i+2j—6k
respectively. The length of the bisector AD of the angle BAC where D is on the line segment BC, is

15 1 11
A > ®) 7 © >
Solution :

AB=OB - OA = Qi+ oK)= (i-j-3k) =i+ 2]+ k.

= +
-, oo

AC OC OA (= 51+2] 6k)— (i- ] 3k) =—6i+3j -
A vector along the bisector of the angle BAC

3k

- =

__AB AC z+2]+k v6z+3]

= + +

|ABI IACI \/1 +224+12 \/( 6} +32 +(3)

1 - = - +3'_)
=——(i+2/+k)+ 613 3K) = (3is o) = =3
Vé(])v(])\/(’”\le

.4)+3.*>
the unit vector along AD = =2 .
aong V10

- —
AD= 1+3]AD

10
As Dis on BC, BD = tBC.
- o - -
BA+AD=tBA+AC)

(D) none of these
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o
or  —i-2j-k+ 23] AD = t-i - 2] - k- 6i + 3] -3k }

A
=H-7i+j—4k)

-4 543 Ap=t —1--at
10 10
p=1
1
AD 7 AD 3
-1-—=-2 or —/— ==
10 4 10 4
15
AD=3.

Hence the answer is (A).

58. Let a=2i+j—2k and b=i+j. If ¢ is a vector such that 55:‘6‘, ‘6—5‘=2V2 and the angle

between g3xp and ¢ is 30° then ‘(axb)xc is equal to
@) 2 ® > ©)2
3 2
Solution :
Axb= Qi+ -2k ) x (4] =202k,
(axb)yxcl=1axb 1 1B sin30°
224 (120011232
2 2
- - - =9
Now, | c—a'l =2v2 = (c-a)"=8
or 1cl?+1a1%-2a=8
or  1c124(V22412+(2)2)2-21c1 =8
-, 2 -
or lcl“=2lcl+1=0
—
lcl=1
l(axb)xcl=1axb ]l lcl sin30°:%-

Hence the answer is (B).

1/n
. n!
59. lime———+  where k =0 is a constantand ne N, is equal to
n—ow (kn)
(A) ke (B) ke (C) ke
Solution :
o 1123 o
Limit = lim E‘ﬁ-ﬁ TR
-0
limlilogﬁ i e Y
1 ou' D /1_—17(’]‘,‘log,\'d,\':le[xlng.\’]“-_D,\-Id.\
:Ee ‘k P
=1, o lim xlog x=1lim 198X _jim X i (=x)=0].
k x>0 10 WX ys0-1k% x50

Hence the answer is (D).

(D) 3

(D) ket

Potential & Concept Educations

| Page. 21|



ANTS-FT # 02 (Engineering Dropper) (Solutions) - 2019-20

60.

61.

62.

63.

64.

The value of Jf[f {9 (x)}J_l.f’{g(x)}.g’(x)dx , where g(1) = g(2), is equal to

(A)1 (B) 2 ©o (D) none of these
Solution :

1 g(2)

Fl)dz= [l()gf(z)] o)

J}s’(i)
Let ¢(x) =z. Then I =
8(x) o f@

=logflg@)} - log flg}=0 [~g1)=g@)
Hence the answer is (C).
6 ordinary dice are rolled. The probability that at least half of them will show at least 3 is
4 4 4

2 2
(A) 41x§ (B) Fa (C) 20><3—6 (D) none of these

Solution :

The probability of getting at least 3 in a throw = 4
6

WIN

. the required probability

=9 2y 1y’ 21 (1y? 5 6
o B e ) e
Hence the answer is (A).
The sum of infinite terms of a decreasing GP is equal to the greatest value of the function

f(x)=x>+3x—-9 in the interval [-2, 3] and the difference between the first two terms is f'(0). Then
the common ratio of the GP is

2 4 2 4
A —3 ®) 3 © 3 0 =3
Solution :

Let the GP be a, ar, ar 2,- ... (0<r<1). From the question,

£ _-3%433-9
1-r

{~ fi(x)=3x 21350;s0, f(x) is monotonically increasing;

. f(3)is the greatest value in [-2, 3].}

Also, f(0)=3.S0,a —ar=3.

Solving, a=27(1-r)and a(1 — r) =3 we getr=%/%~ Butr<1.
Hence the answer is (C).

Thesum 1.°C,-2.2C,+3*C,~-...—20.°C,, is equal to
(A) o0 (B) 0 (C) 210 _1 (D) none of these
Solution :

Using r-"C,=n-""'C,_,,
sum =20{*Cy = 1°C; + °C, - ... = 1%C o} =20 x 0 = 0.

Hence the answer is (B).

Which of the following statement are not logically equivalent

(A ~(pv~q)and (~pvaq) B) ~(p—q) and (pAr~q)

€) (p—>q) and (~q—> ~p) (D) (pP—q) and (~pAQ)
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Solution :
Draw truth table
Hence the answer is (D).
65. The median and standard deviation (S.D.) of a distribution will be, If each term is increaed by 2 -

(A) median and S.D. will increased by 2

(B) median will increased by 2 but S.D. will remain same
(C) median will remain same but S.D. will increased by 2
(D) median and S.D. will remain same

Solution :

Medium, Mean, Mode increases by 2 but standard deviation and variance remans same.
Hence the answer is (B).

T+ X T—X
66. Let us consider a function f(X)==X2'+|”( )COSX'+|H( )
T —X T+ X

if f (10) = 100, then find f (-10).

(A) 99 (B) 100 (C) 101 (D) 10000
Solution :

f(x)+f(-x)=2x*

f (—10) =200-100=100

Hence the answer is (B).

67.  The sum of squares of the roots satisfying the equation log_, (sin"*x)+log . (cos™x)=1-log .18

(A1 (B) 2 ©)4 (D) none of these

Solution :

2

.1 -1\ _ "
lognZ (sin”" x)(cos x)—lognz 18
sin"'x cos tx=—
18
2
. (m .-1] T
= sin" x| —-sin" x|=—
(2 18
2
x+n—=0

18

(sin'l X - E) (sin‘I x - —72) =0
3 6
T

- T .
(sin 'x)z——z—sm !

Hence the answer is (A).
68.  Number of points where the function f (x) = (x” —1)‘(x2 - 2)‘+ sin (|x|) is not differentiable is :

(A)O (B) 1 (€) 2 (D)3
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Solution :
fx)y= (2 = 1) |x* = x = 2|+ sin (lx])

=(x-1Dx+1)[(x=2)(x+ 1)+ sin (|x]}
Not derivable at x = O and 2.

Hence the answer is (C).
69. The length of the shortest path that begins at the point (2,5) touches the x-axis and then ends at a point on

the circle x*+y? +12x - 20y +120=0,is:
(A) 13 (B) 4410 (C) 15 (D) 6+/89

Solution :

x4 )P +12x—20y+120=0
So, centre = (6, 10), radius = /(36 + 100 — 120) = 4

Y
A
(-6, 10)
c A
/('2, 5)
M
X'= P O »X
Y
(a.0) Y,
L=AP + PMC

L=AP+ PC -CM
L=\lla-2+5]+J[(a+ 62+ 10°] - 4

dL__ 2@-2 2@+6)
da 2 la-22+51 2 la+ 6) +107]

i _
da

Ly = (ﬁ+25)+ (35—6“00)—4
9 9

J—
17, JAISe)

0;a=- % or 10 (not possible),

3 3
:£+§qu—4

3 3
=17-4=13.

Hence the answer is (A).

70.  The arithmetic mean of the ordinates of the feet of the normals from (3,5) to the parabola y* =8x is
(A) 4 (B) 0 )8 (D) none of these
Solution :

The sum of he ordinates of the three normals =y, +y, +y, =0
Hence the answer is (B).
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Integer Type :

=k’ a
71, If 257 = b where a, b are relatively prime positive integers, than the value of b-2a is equal to :

72.

Solution :
f s B
o b
LA R | R
RS S S I et g
L AT
l by 4 d &
=S /lf/g*/,rf
5 5 5 5
@ .
\*Y fgi’%T *
bg. =¥ =T33 %
?g, 5 5 5> 5
£
1 w3 § +
L R SEPR S
1.4 7 5 54
5 5 :
2 . 0
e

IR %’( P
5% L
5

|6 gz 3 9 8° l’—- s 4

:?’5" )0 32 b

Hence the answer is (2).
For all real values of a and b, lines

(2a+b)x+(a+3b)y+(b-3a)=0 and mx +2y+6=0 are concurrent. Then |m| is equal to

Solution :

Rat+b)x+ a+3Dy (39"

= alorsy -drblxt3yHd0 vepresals o foaily 4

bnes  passty Bongh pob f nkevsechom f

CTHEIEE (2/")
& yityp o )
= mxt2ytbo posts thyough (L/"D
gm-2 +6=0. D M=
=2 |mj=1

Hence the answer is (2).
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73. Ann-digit number is a positive number with exactly n digits. Nine hundred distinct n-digit numbers are to
be formed using only the three digits 2,5 and 7. The smallest value of n for which this is possible is

Solution :

Dishnet n- oy sk ﬂ\(mgﬂg which Can  be ﬁvmfdwim?

L v
digils 2,5 and & ase L. we have Yo Fad b o dhalr
9> 400

-~
— 32 lov

5”0’,’-—25- =) mZ 9
Y ’S '—q.- =
‘ 2 \
co  the Veost value ¢
Hence the answer is (7).

74. Ifx>0andx, [x], {x} when [.] denotes greatest integer function and {.} denotes fractional part function,
are in A.P. then the number of possible values of x is.

Solution :
2$xt= x+x]
2gad= O 30T DI
> §xf =200
0 < $x} e

< 2(x]) ¢\
o c0aeYy (170
6 xy= 0

< = o)+ix}z O .
Hence the answer is (1).

7

e the projection of & on B|
; = _ At 2 ~ _ . p ;\’=| -
75.  Given two vectors g = 2i - 3j+ 6k, b=-2i+2j—k and ‘the orojection of b on a“ then 3),

is equal to.

Solution :

ao | e pojechon of ?m}? \ - ’\ 2.5 \ - %}\
B prjeckon 478 &

A Jarame o [225 3
-3

Hence the answer is (7).

000000
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