General Instructions

This question booklet containg 130 Multiple Choice Questions (MCQs).,
Section-A: Physics & Chenistry - 50 Questions each and

Section-B: Mathematics - 50 Questions.

Chaice and sequence for attempting guestions will be as per the eonvenience of the candidate.

Read each question carefully,

Desermine the one correct answer out of the four available options given for each guestion.
Each guestion with corvect response shall be awarded ane (1) mark. There shall be no negaiive marking.
No mark shall be granted for marking two or mere answers of same question, scratcling or oversriting.

Duration of paper is 3 Howrs,

SECTION-A

For the same cross-sectional area and for a given
load, the ratio of depressions for the beam of a
square cross-section and circular eross-section is
(@) 3o (b) =3 v i) lim (d) m:1

If three equal masses m are placed at the three
vertices of an equilateral triangle of side 1im then
what toree acts on aparticle of mass 2m placed at
the centrond?

(b} 2Gm" (c) Zero (d) -Gm’
In a reverse biased diode when the applied voltage
changes by | 'V, the current 1s found to change
by 0.5 pA, The reverse bias resistance of the
diode 15

(a) 2% 10°W (b) 2=100W

(c) 2008 {d) 20

Two simple harmonic motions are represented

{a) Gnt

by the equations y, = 0.1 sin [Iﬂﬂm +§] and
¥y =01 cosat.

The phase difference of the velocity of particle |
with respect to the velocity of particle 2 is

= T =i

B ©; @—

(a) 6 3

|‘._.|-':|

5

7

A stretehed wire 60 em long is vibrating with its
fiundamental frequency of 256 Hz. If the length of
the wire is decreased to 15 em and the tension
remains the same. Then the fundamental
freugency ofthe vibration of the wire will be

(a) 1024 (b) 572

() 256 d) 64

A soap film of surface tension 3 % 1072 formed in
arectangular frame cam support 1 straw as shown

in Fig. Ifg = 10 ms ™%, the mass of the straw is

Ea) ﬂ.ﬂ[‘nﬁg L 1 em +
Soop

b} {J’j]ﬁg film

(©) 0:6¢ N St

{d) bg

A circular dise of radius Ris removed from a bigger
circular dise of radiug 2R such that the
circumferences of the discs coincide. The centre
of mass of the new disc is /R form the centre of
the bigger dise. The value of w18

{a) 14 by 13

(©) 12 ) 16



10.

13.

Two sources of equal emf are connected to an
external resistance R The internal resistance of
the two sources are Ry and R; (R; = R;). Ifthe
potential difference across the source having
internal resistance R, is zero, then

fa) RB=R;-R,

(b) R=R;x(R;+R: )/ (R;—-Ry)
(¢) R=R,R, (R, —R,)

(d) R=R;R,/(R; —R,)

A vessel contains oil (density= 0.8 gm.l’r:mf'} over
mercury (densgity = 136 sm/icm™). A
homogencous sphere floats with half of its
volume immersed in mercury and the other half
inoil. The density of the material ofthe sphere in
gm."cmj 5

(a) 33 (b) 64 () 7.2

A current of I ampere flows

(d) 128

inawire forminga cirulararc 1

of radius r metres subtending 5

an angle O at the centre as

shown. The magnetic field at o

the centre O in tesla is R

T
4

0
(b) %

1, 168 TR
2r 4r

A broadeast radio transmutter radiates 12 kW

when percentage of modulation is 50%, then the

unmodulated carrier power is

(a) 5.67KW (by T.I5kW

(€) 96kW (d) 12kW

Two trains are moving towards cach other with

speeds of 20m's and 15 m/s relative to the ground.

The first train sounds a whistle of frequency 600

Hz. The frequency of the whistle heard by a

passenger in the second tram before the train

meets, is ( the speed of sound in air 1s 340 m/s)

(a) 600Hz (b) 385Hz

{c) 645Hz (d} 666Hz

(@

(c)

A particle of mass M is situated at the centre of a
spherical shell of same mass and radius a. The

g 1 ey a
gravitational potential at a point situated at E

distan ce from the centre, will be:

14.

15.

16.

17.

3GM 26M
= 1
- aM 4GM
e @ ——

For a particle executing SHM the displacerment x
15 piven by x = 4 cos of. Identity the graph which
represents the variation of potential energy (PE.)
as a function of time fand displacement x.

PE =
l.\| A 1l |\|/

£ v
| L

(b) ILIV
(d) LIV

(@) LI
fc) 1L I
A beam of clectrons is moving with censtant
velocity 1n & region having simultancous
perpendicular electric and magnetic ficlds of
strength 20 Vi ' and 0.5 T respectively at right
angles to the direction of motion of the electrons,
Then the velocity of clectrons must be

{a) Bm's (b) 20m's

(©) 40mis @y L
%0

The period of pseillation of a magnet i a vibration
magnetometer 15 2 sec. The period of oscillation
of a magnet whose mag netic momendt is four times
that of the first ma gnet is

(a) 1sec (b} 5 sec

{c) R sec (dy 0.5sec

A cell having an emf £ and internal resistance
r 15 conmected across a variable external

resistance A As the resistance R is increased,
the plot of potential dilference I across R 1s

given by

fx PITTRETIETE Y

il 7 il
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18.

19.

20.

21,

21.

23,

The transition from the state n=4ton=3ma
hydrogen like atom results in ultraviolet radiation.
Infrared radiation will be obtained in the transition
from

(a) 21 {b) 32

fc} 42 (dy 5—=4

A light rod of length 2m suspended from the
ceiling horizontally by means of two vertical
wires of equal length. A weight W is hung from a
light redd as shown in figure.

The rod hung by means of a steel wire of cross-
sectional area A = 0.1 em” and brass wire of cross-
sectional area A, = 0.2 cm?, To have equal stress in
both wires, T)/T; =

@) 13 (b) 14 (e} 43 (d) 172

For which angle between two equal veetors A and
B will the magnitude ofthe sumof two vectors be
equal to the magnitude of each vector?

(a) @=60" {by B=120°

c) B8=0° (d) 6=90

The width of a slit 15 0.01 2 mm. Monochromatic
light is incident on it. The angular position of
tirst bright line 1s 5 2°. The wavelength of incident
lightis [sin 5.2"=0.0906].

(1) 6040 A (b} 4026 A

(¢) 5800 A (d) 7248 A

The least coefficient of friction fiwr an inclined plane
inclined at angle «c with horizontal in order that a
solid eylinder sill roll down without shipping is

& ib) =
(a Etanu ) ?mrn:c

(c) tana (d) %tannc

Two balls are projected at an angle 8 and (90° —
8} to the horizontal with the same speed. The
ratio of their maximum vertical heights is

{a) 1+1 b} tan@ 1

() 1:tan® (d) tan®@:1

24,

5.

26.

27.

28.

19.

30.

2020-3

A rod PO of mass M and length L is hinged at
end P. The rod 15 kept horizontal by a massless
string tied to point Q) as shown in figure. When
string is cut. the initial an gular acceleration of
the rod is
{a) g/L
(b) 2gL
1z
iL P Q
g L =
2L

Let € denote the charge on the plate of a
capacitor of capacitance C. The dimensional

A

fc)

id)

formula for QC:- is
{a) [LAMET] (b} [LMT2]
{c) [L2MT-2] (d) [L2M2T2]

A common emitter amplifier has a voltage gain of

50, an input impedance of 10002 and an output

impedanee of 2000). The power gain of the

amplifier is

{a) 500 (b) 10 (c) 1250 (d) 50

A glass flask is filled up to a mark with 50 cc of

mercury at 18°C. If the flask and contents are

heated to 38°C, how much mercury will be above

the mark? (o for glassis 9= 10 0 and coefficient

of real expansion ofmercury is 180 = 10-4/C)

{a) 0.85cc (b} 046 ce

fc) 153 cc (d) 005 cc

With the increase in temperature, the angle of contact

(a) decreases

(b) increases

{c) remains constant

{d) sometimes 1ncreases and sometimes
decreasces

A prism has arefracting angle of 60°. When placed

n the position of minimum deviation, it produces

a deviation of 30°. The angle of incidence is

fa) 3r {b) 45° ea 15" (d) o

A planct in a distant solar system is 10 times

more massive than the earth and its radius is 10

times smal ler. Given that the escape velocity from

the carth's surface is 11 km 57!, the escape

velocity from the surface of the planet would be

(a) 1.1kms! by 11 kms!

() 110kms! (dy 0.11kms



31.

32.

33,

34.

35.

36.

i

The fringe width in a Young's double slit
experiment can be ncreased if we decrease

(a) width of slits

(b) separation of shts

(¢) wavelength of light uscd

{d) distance between slits and sereen

Two radiations of photons encrgies 1 eV and 2.5
eV, successively illuminate a photesensitive
metallic surface of work function 0.5 ¢V. The ratio
of the maxamum speeds of the emitted clectrons is
(ay 1:4 (b 1:2  {c) 1:1 (d) 1:5
An electromagnetic wave gomg through vacuum
15 described by E= E“sin{i:r —me); B= BEI s (ke
— ). Which of the following equations is true?
(@) Egi=8,w (b} Enlﬂ=Bﬂk

() E“Bn =k (d) None of these

A galvanometer of resistance 100 €2 gives a full
scale deflection for a current of 10-° A, To
convert it into a ammeter capable of measuring
upto 1 A, we should conneet a resistance of
{a) 1 Qimparallel (h) 107 C2in parallel
(c) 10° Qinseries  (d) 1002 i series

A spherical ball of iron of radius 2 mm is fa"in_g
through & column of glycenine. If densitics of
glycerine and iron are respectively
1.3 % 10% kg/m? and 8 * 103 kg/m3. 1 for glycerine
= 0.83 Nm ™ sec, then the terminal velocity is

(a) 0.7ms (b) 0.07m's

(e} 0,007 m/s {d) 0.0007m's

A Carnot engine whose low temperature reservoir
is at 7°C hias an efficiency of 50%. It is desired to
increase the efficiency to 70%. By how many
degrees should the temperature of the high
temperature reservoir be inereased?

{a) B4OK (b) 280K (c¢) 560K (d) 380K
The two blocks, m = 10 kg and M= 50 kg are free
tov move as shown, The coefficient of static
friction between the blocks is 005 and there isno
friction between M and the ground. A minimum
horizontal force F is applied to hold m against A
that is equal to

F— il

M Smooth

7. ¥ 7
{a) 100N (b) SON

s Frarr s
€) 290N (d) 180N

38,

39,

40,

41.

42,

43,

44,

The pressure on a square plate is measured by
measuring the force on the plate and Iength of
the sides of the plate by using the formula

| 1 ]
P= T It the maximum errors in the measureme st

of force and length are 6% and 3% respectively,
then the maximum error in the measurement of
Pressure 1s

{fa) 1% (b} B4 () 12% (d) 10%
An electron of mass m and charge e initially at
rest gets accelerated by a constant electric field
E. The rate of change of de-Broglie wavelength
of this electron at time 1 ignoring relativistic
effects is

—h —cht
fa) ¢Ef2 (b} E
—mh —h
{ch e Bt (d}) E

A plano-convex lens is made of material of
refractive index 1.6. The radius of curvature of
the curved sur face is 60 cm. The focal length of
the lens is

fa) 50cm (b) IM0cm

{c) 200cm (d) 400cm

A mass m 1s revolving in a vertical circle at the
end of a string of length 20 em. By how much
does the tension of the string at the lowest point
exceed the tension at the topmost point?

@) 2mg {b) dmg () 6mg (d) Bmg

Two conducting circular loops of radii B, and R,
are placed in the same plane with their centres
coinciding. IfR, >=R,, the mutual inductance M
between them will be directly proportional to
(a) R/R, (b) R/R,

© RE/R, @) RI/R

If ¥ = at+ ht*, where x is the distance travelled
by the body in kilometers while £ is the time in
seconds, then the unit of A is

{a) lawm's (b} kms

(c) km/s® {d) kms?

Anorgan pipe Py closed at one end vibrating in
its first overtone and another pipe P, open at
both ¢nds vibrating in third evertone are in
resonance with a given tuning fork., The ratio of
the length of P to that of P, is

fa) 83 (b) ¥8 ) 12 (dy 1/3
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45,

46.

47.

48,

49.

S0,

s
If one mole of monoatomic gas |\ V=3 ) ismixed

b
with one male ofdiatomic gas ['.’ 5 —}. the valueof

\ 5
y for the mixture is
(@) 140 (b) L50 (e} L33 (d) 307
In a series resonant eircuit, having L.Cand Ras
its elements, the resenant current is 1. The power
dissipated in circuit at resonance is

iR

(oL—1/ak)
{g) ifwl (d) ¥R

Whereas e is angular resonant frequency

A U-tube is of non uniform cross-section. The
arca of cross-sections of two sides of tube are A
and 2A (sec fig.). Tt contains non=viscous liquid
of mass m. The liquid is displaced slightly and
free to oscillate. Its time period of escillations is

(a) (b} zero

A4 24 A 24

(@) T=2an m (b) T=2a &
Yaped 2ped
{cy T'=2n p‘:-l (d) None of these

From a supply of identical capacitors rated 8 mF,
250V, the muinimum number of capacitors required
to form a compuosite 16 mF, 1000V is

fa) 2 (b) 4 fc) 1o d) 32

An g-particle ofenergy 5 MeV is scattered through
180 by a fixed uranium nucleus. The distance of
closest approach 1s of the order of

{a) 107" cm (b) 107" cm

{c) 107" cm (d) 107" em

A moving ceil galvanometer has N number of
turns 10 a cotl of effective area A, it carries a
current {. The magnetic tield B 1s radial. The
torque acting on the eoil is

{a) NA°BI (h) NABIZ

(t) N2ABI (d) NABI

51.

5.

53.

54,

kY.

56.

57.

1020-5

KO, (potassium super oxide) is used in oxygen
C}'Ii;dcrs in space and submarines because it
{a) absorbs COla.nd INCTeases EJ'3 content

{b) climmates moisture

(e} absorbs CO,

(d) produces ozone,

Which of the following is a bactericidal antibiotic”?
(b) Tetracycline

{d} Erythromyein

{a) Oflexacin

{c) Chloramphenicol
An ideal gas expands aganst a constant external
pressure of 2.0 atmosphere from 20 litre to 40
litree and absorbs 10 k] ofheat from surrounding,
What is the change in internal energy of the

system? {given : latm-litre = 101.3 J)
(a) 40521 {b) 59487
{c) 140521 (d) 994001

In a solution of CuSOr, hew much time will be
rexqquired to precipitate 2 g copper by 0.5 ampere
current 7

{a) 12157 48 sec (b} 102 sec

{c) 510sce {d) 642 sec

Which of the following compounds will undergo
self aldol condensation in the presence of cold
dilute alkali?

{a) CH,=CH-CHO (b) CH=C-CHO

{c) C H;CHO (d) CH;CH,CHO

An element having an atomie radius of 0.14 nm
erystallizes in an {ee unit cell. What 15 the length
of a side of the cell 7
fa) 0.36nm
(¢} 096nm

(b) 0.24nm

(d) O4nm

120 ¢ of anideal gas of molecular weight 40 g
maol~! are confined to a volume of 20 L at 400 K.
Using

R=0.0821 L atm K" mol™', the pressure of the
245 15

{a) 4.90atm
{c) 5.02atm

(b) 4.92amm
(d) 4.96atm



58.

59.

00,

ol.

62.

63.

64.

65,

Fluorobenzene (C H,F) can be synthesized in the

laboratory

{a) bydirect fluorination of benzene with F, gas

(k) by reacting bromobenzene with NaF solution

{c) by heating phenol with HF and KF

(d) from aniline by diszotisation followed by
heating the diazonium salt with HBF

Substance used for the preservation of coloured

fruit juices 15

{a) benzene

(b} benzoic acid

{c) phenol

{d} sodium meta bisulphite

Which of the following compounds gives dye

test?

(a) Aniline

(c) Diphenylamine

{b) Methylamine

{d) Ethylamine

The correct statement with regard to H3 and Hy
1s

{a) Both H3 and H3 do not exist

{b) Hj igmore stable than Hy

{c) HjJ is more stable than H3

{d) Both Hj and H3 are equally stable

18 g of glucose (C H,,0,) 1s acdded to 178.2 g of
water. The vapour pressure of water for this
aqueous solution is

(a) 7600 torr (b) 752.40 terr

(c) 759.00torr (d) 7.60 torr

Mark the oxide which is amphoteric in character
@) 00, (b) 50, (¢) SoO, (d) CaO

The stand ard EMF for the cell reaction,

Zn+Cu?t — 5 Cu+ Zn®" is L1 voltat 25°C.
The EMF for the cell reaction, when 0.1 M Cu™'
and 0.1 M Zn?' solutions are used, at 25°C is

(a) 110V (b) 010V
(c) —LIOV (d) 0110V
The reactant ( X) in the reaction
CH1COONa T v e
(X) (CHLC01,0 Cinnamie acid, is

COOH CHO
(a) @ {b) O

66.

67.

68,

69,

T0.

CH, CH,OH
LT? al’Y

The brown rin g complex is formulated as
[Fe(H,0), NO}SO,. The oxidation number of iron
is
(a) 1 (h) 2 (c) 3 {d) 0
A substance C H, O yields on oxidation a
compound, C,H, O which givesan oxime and a
positive iodoform test. The original substance
on treatment with cone, HES()Q gives C"HH_Thd:
structure of the compound is
{a) CH,CH,CH,CH,OH
(b) CH,CHOHCH,CH,
{c) (CH,),COH
(d) CH,CH, O CHCH,
Numbgr of moles of KMnO , required to ex idize
ongmole of Fe(C 0, ) inacidic medium is
{2) 0167 (b) 0.6 (¢) 02 (d) 04
Predict the product C obtained in the following
reaction of butyne-1.
CHyCHy ~C =CH + HCl—— B—" C

1
fa) CH,-CH,-CH,-C-H

Cl

|
{b) CH;—CH;—CH-CH,CI

I
|
(c) CH3CH;—C-CH;
|
al

{d) CH;—CH=-CHCH;I

Cl
The vapour pressure of a solvent A is (.80 atm.
When a non-volatile substance B is added to
this solvent its vapour pressure drops te 0.6 atm.
the mole fraction of B in the solution is

fa) 025  (b) 050  (¢) 075 {d) 090
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1.

72.

73.

74.

15,

T6.

1.

T8,

7.

80,

The electric cookers have a coating that protects
them against fire. The eoating is made of

{a) heavy lead (b} zinc oxide
(c) magnesium oxide
Chlorine is liberated when we heat

{a) KMnQ, +NaCl {b) K.Cr,0_+Mn0,
{c) PHNO,), +MnO, (d) K,Cr,0,+HCI
Which of the following solutions will have the
maximum lowering of vapour pressure at 300 K
(2) 1MCaCl, {b) 1M NaCl

(¢} 1M Phenol {d) 1 M sucrose
Which of the followin g eleetrolyte will be most
eftective in coagulation of negative sol?

{a) KNO, {b) K,[Fe(CN)]

(£} Nuo PO, (d) MzCl,

The element which has not yet been reacted with
F,is

@ Ar B Xe () K (@ R
Which is the best oxidising agent among the
tollowang ?

(a) S b} O {c) Se (d) Te
Which of the following i¢ correet for a first order

reaction?

(d) sodium sulphate:

(@) tyz=a (b) t;,; =lia

{c) typ=a® {d) typexl/a’®
Standard enthalpy and standard entropy
changes fior the oxidation of ammuonia at 208 K
are — 382 .64 kJ mol™? and —145.6 JK! mol &,
respectively. Standard Gibb's energy change for
the same reaction at 298 K is

@ —221k mal™ (D) —339.3 kI mol™

(€} —4393 ki mol™!  (d) —523.2 kI mol™
Which of the following polymers do not involve
cross linkages?
fa) Melmac

(c) Polythene

{b) Bakelite

{d) Vulcanised rubber
When a metal is to be extracted from its ore and
the ganguc associated with the ore is silica. then
(a) an acidic flux is needed

(b} a basic flux 1s needed

(¢) both acidic and basic fluxes are needed

(d) Neither of them is needed

&1,

821,

B3.

&4,

87

2020-7

A= B AH=- 10 mol ', E_ =50 kImol ', then

E, of B —»Awill be
{a) 40kJmol' {b) 50kJ mol ™!
{e) —50kfmol™! {d) 6G0kImol™!

At anode in the clectrolysis of fused NaCl

{a) Na'is oxidized {b) CI isoxidized

{c) Clisreduced {d) Maisreduced
Molarity of liquid HCl will be, if density of
solutionis 1.17 g/ce

fa) 365 (b) 3205

{c) 1825 (dy 4210

Which of the following bicarbonates does not
exist as solid?

fa) KHCO; (b)) NaHCCG,

e} CsHCO, (d) LiHCOy

PO, is heated with water to give

(@) hypophosphorous acid

{(b) phosphorous acid

{e) hypophosphoric acid

(d) orthophosphoric acid

What s the IUPAC name of the compound ?
CH(CH.),

fa) 1.1 —dimethyl— I — cyelopentyl methane
{h) 2 — cyclopentyl propane

{e) 1 —(1 —methyl) cthyl cyclopentane

{d) Cumenc.

Which one of the following reactions 1s expected
to readily give a hydrocarbon product in good
yields 7

{a) RCOOK —Festubtie

oidation

b) RCOO™Ag” B0,

{c) CH;CH, <2,
L]

@ (c,), o1 £,

Among the trihahdes of nitrogen which one 15

maost basic 7

fa) NI,

{c) NI,

(b) NCL,
(d) NBr,



89.

90.

1.

922,

93,

94,

95.

Omeoprazole and lansoprazole are used as —
(@) antifertility (b} antiallergic
() antibiotic {d) antacid
Hydrolysis of sucrose 1s called

(a) hydration

{c} esterification

(b} saponification
{d) nversion

van Arkel method of purification of metals
mnvolves converting the metal toa

(1) wvolatile stable compound

(b} volatile unstable compound

{c) non volatsle stable compound

{d} None of the above

When SO, is passed through acidified solution 26
of potass-ium dichromate, then chromium
sulphate is formed. The chamge in valency of
chromium is
(a) +dto+2
{c) +Hito+3

(b} +5t0+3

(d)} +710+2

Which of the following polymer is used for 7
manufacturing of buckets. dustbins, pipes ctc ?

{a) Low density polythene

(b) High density polythene

(¢) Teflon

(d) Polyacrylonitrile

What is X in the following reaction ?

OH OCH;4
2 CH ||
i \< R S 98.
o (|3H3

{a) CH,OH.H,SO,
(b) CH3OH,CH30™ Na 99,
(¢) Ha0/H250, followed by CH;0H

(d) CH;MgBr/ether followed by H; O

Q
A
O)iww
H—O

ZnjHgWHC1
— e

100,

(B)

In the abowe reaction, product {B) 1s:

{a)

b)

fc)

438

OH
(d)

C%

The compounds [PtCl,{NH.),|Br, and

[P‘tBrz(N]-[_‘)JCIECantilutm a pair of

{a) coordinationisomers

(b) linkage isomers

(£} lonization isomers

{d) optical isomers

Which of the following factors maxy be regarded

as the main cause of lanthanoid contraction?

{a) Greater shielding of 5d electrons by 4f
clectrons

ib) Poorer shielding of 54 eclectrons by 4f
electrons

{c) Effect ive shielding of one of 4§ electrons by
another in the subshell

{d) Poor shielding of one of 4f clectron by
another in the subshell

The polymer used in making synthetic hair wigs is

made up of

{a) CH,=CHCl

(b) CH,=CHCOOCH;

{¢) CgHJCH=CH,

{d) CH,=CH - CH=CH,

Which of the following 1s called Wilkinson's

catalyst?

a) [(Ph,P), RhCI] (b) TiCl,+(C,H),Al

{c) (C,H,),Pb (d) [PICL,(NH,)]

One mole of an ideal gas 15 allowed to expand

reversibly and adiabatically from a temperature

of 27°C. If the work done duning the process is

3 kl. the final temperature will be equal to

(C,=20JK )
(a) 150K (b) 100K
(€} 2685K {dy 295K
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SECTION-B

In an entrance test, there are multiple choice
questions. There are four possible answers to
cach question, of which one is correcet, The
probability that a student knows the answerto a
question 1s 90%. 1fhe gets the correct answer to

a question, then the probability that he was
guessIng 1s

1 ] 1 2

o B Koo o
I +cos2

If x/2 <x <, then J.A‘l i =

(a) cosx+xsnx+C (b) cosx—xsinx+C
(c) sinx+xcosx+C (d) xsinx—cosx+C
A rectangle with one side Iving along the v-axis
is to be inscribed in the closed region of the xy
plane bounded by the lines y =0, y =3xand y =
30 - 2x. The largest area of such a rectangle is
(@) 1358 (b) 45 fc) 1352 (d) ;M

If {:R—R be a function defined by
f(x)=4x* 7. Then

(a) fisonmc-one-inte  (b) fismany-one - into
{¢) fis many-onc onto (d) fis bijective

~((~ p) »q) is equal ko
@) pvi=q)

©) pal-q)

(h) pvg
(d} =p~-9q

With the uswal notation

(=i Jax is

- —y b

equal to

@) 4+42-43
(€) 4-2-43

The general solution of

(b) 4-2+403

{d} none of these

2. 172

x(1+y ) Hdx+ v(1+x3) P dy =0 is
{a) cm_lx+cos_!}r=f

) Py =+ 104y 24
{c) [I+x3]1"2+|:l+y2)l"-2=l:

{d) tan " x—tan ™’ y=0C

¢ 0 1

IfA=|0 1 0], then A’ isequal to
1 0 0

(@) A (b) A™' o) I (d) 0

9,

10.

11.

I2.

13.

14.

15.

16.

Three vertices of a parallelogram ABCD are
A3 -1L,2),B(lL2, <4and C(1,1,2) The

coordinates of fourth vertex D are

(a) (1,1, 1) (b (1.-2, %)

(© 226 (@ (102

The value of 222858 0y is equal 1o
j‘y'l—s'mh' g !

{8} +sin2x +¢
() eos2x +c

{t) Hisinx—cosx)+c

(d) +log(sinx—cosx)+c

The Uquaﬁcn of the plunc containing the line

1 A the point (0, 7, 7). is
=3 2 1

@) x+ypte=2 (b} x+y+z=3

(€) xtpte=10 (d) None of these

The co-ordinates of the fool of perpendicular

from the peint A (1, 1, 1)} on the line joming the

points B(1, 4 6)and C (5,4, 4) are

(a) (3.4,5) (b} (4,5,3)

(PA=QAl=pAg) is

{a) A tautology

{b) A contradiction

{c) Both a tautelogy and a contradiction

{d) Meither a tautology ner a contradiction

Two finite scts have m and n elements. The total

number of subsets of the first set is 56 more than

the total mumber of subsets of the second set.

Then:

fa] m=3.n=6 b) m=6,n=3

) m=5n=6 {d) None of these

Let e the function defined by

r

x2—1
. —. x#1
Hx)=9x"-2|x-1|-1
1£:2
fa) The function is continuous for all values ofx
{b) The function is continuous onlv for x > 1
{c) The function 1s continuous at x = [
{d} The function is not continuous at x =1
Thedistance ofthe point (1, -2, 3) from the plane
o
x—y+z=3measured parallel tothe line = ;
z-1 -

x=1

g 15
) 1 (b) 2
fe) 4 (d) None of these



19.

20.

21.

22.

23,

24,

25,

XHSmX o
I—dr. 15 equal to -

I+cosx
(a) xlan%*rt‘ b} mt%-rf
(€] log(lecosx)+C (d} logix +amx)+C

The maximum value of z = 6x + 8y subject to
constraints 2x + v =30 x + 2y = Mandx =2 0,
y=0is

(a) 90 (b) 120 (c) % (dy 240
T2
J- xsin{afx]-x)dx 1sequal to:
mi3

| ﬁ T
@ 5% 1 i
" —l—E d é_]_g
"9 3 6

The general solution of the equation
tan B+ tan 48 + tan 78 = tan Btan $6 tan 78

@ 0 =? ) a='11—2'5-
na .
(€} 8= E (d) None of these

For non zero, non collinear vectors ; and ‘_1. i
the valuc of [i p q i+ p a li+0k p qJk is
@ 0 (b) 2(p <)

€ (q%p) @ (pxq)
Letf{#)=sin B (sin 6 + 510 36 ) then

(@) f{B)=0vBeR (b) fB)=OVWBER
() fzlwoer (d) fFBI=IYHeER
The maximum value ofz = 5x + 2y, subject to the
constraints x+y <7, x+2y< 10, %, y20 18

@) 10 (b)) 36 ()35 (AT
The volume of the greatest eylinder which can
be inseribed in a cone of height 30 cm and semi-
vertical angle 307 s

(a) 4000%/3 cm’ (b) 400m/3 em’

{€) 40007/+3 em’  (d) None of these

The equation of the plane through the line
x+y+z+3=0=2x—yp+3z+ 1 and parallel tothe

.

T P
e —=+<==—i§
1 2 3
(a) x—5y+3==T7

(e} x+5+3==

(b} x—3Sy+3z=—
(d) x+5p+iz=—

26.

T

28.

29,

30,

3.

3z,

Let ;E and _c; be non-coplanar unit vectors
equally inclined to one another at an acute angle
% . Then [;_l:-b _:;] m lerms of 8 15 equal to :

fa) (l+cosd)yeos20

(b)) (I+cosf)yi-2cos20
e} (l—cos@)v1+ 2cos

{d) None of these
Gieneral solution of the equation

sin2y—sindx+sinbxr =0 is

niT T T
fa) — or nm+— h) HETar AT t—
) 4 G ®) 3

fc) nt {d} nm or 2t =
4 4

A focus ofan ellipseis at the origin, The dircetrix

is the line x =4 and the cocentricity is % Then
the length ofthe semi-major axisis &

8 2 4 5
w3 O 5 ©3 @ 3
The locus of a point that is equidistant from the
hines ;\;+'_J;—2,'JE=D and y+ y— \."E =1 13
{a) x¥y—5J5=D (b} .r+_1'—3~!'r2r=ﬂ
(€} 2x#2y-32=0 (d) 2x+2y-52=0
A ray of light coming from the point (1, 2) is

reflected at'a pomt A on the x-axis and then
passes through the point (5, 3). The co-ordinates

of the point A s
13 5
=Lk o
& ( s ] ® [13 ]
{e) (—7.0) (d) None of these
3
PO P
Ifx € R— {0}, then tan~' | XX V1"
\||' 1+x* —\HI— x’ .

& 4 " =« R 1 X
ta) EL‘DE_](X") (b} E+EEDS I(x-)
1
(e} ;+:cm'llxz] (d) None of these

If y= x"z . then ] is cqual to
dx
fa) {21Inx) by 2 x+D)

2 .
(€} (Inln x+Dx™ (d) None of these
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33

34,

35.

36.

7.

38,

39.

40.

41.

In a triangle ABC, 2C = 90°, then —2 is
a“+b"

equal to:

(a) sin{A+B) (b} sin(A—-B)

e o =
c) cos{A+B) id) sm[ = }
The mternal angles of a convex polygon are

inAP. The smallest angle s 1207 and the common
difference 15 57 The number to sides of the
polygon 1s

(a) ¥ (b} 9 {c) 10 (d) 16

In a binomial distribution n=>5, P(X= 1 )= 04096
and P (X = 2) = 0.2048, then the mean of the
distribution is cqual ta

(a) 1 (b} L5 fe) 2 (dy 25
The equation of tangent to the curve
p=sin~! __2._?:? at ¥ =43 i3

' I+x°

{a) _1'=—%(.\’—'\.'E]l
(h) _1'—% = —%(x—-'u@)
{c) _1:+§=—%(x—-\"§]

{d) Mone of these
Let A, B be two events sueh that the probability
3 : r. .
ol Ais i and conditional probability of A given
Bis l The probability that exactly one of the
2

cvcntgr'\. or B happen equals

2 2 . 2
W3 ®c ©; @5
If the line passing through P{1, 2) making an
angle with the x-axis in the positive direction
meets the pair of lines x* + duy + 37 at 4 and B,
then P4 . PB =
@) 133 (b) 136 (c) 1U6 (d) 103
If the curves ay + x* = 7 and ¥ = y cut
orthogonallyat (1, 1), then the value of a 1s.
(@) 5 (b} 6 fc) 7 d) 8

The value of cos {lcm:-] x +sin”! x] atx=
26 - J6

@ = ® —26 (©) - ?} {d) None

Which of the tollowing s logically equivalent to

~{(~p=q)

() pag

(€) ~p~g

(b} pr-—q
dy ~p~r-q

42,

44,

46.

47,

48.

49,

2020-11

The area of the region bounded by the curves
v=lx=2Lx=1Lx=13 and thex-axisis

{a) 4 (b) 2 €y 3 dy 1
Ifthe slope ofthe tangent at (x. v tod curve passing

LE e ¥ st

through | L 13 given by = —cos . then
4 x x

the equation of the curve is *

la) v= tan~! logile/x)
(b) ¥ = gl+tot (¥x]

{e} y= xtan”! logle/ x)

{d] y= o Vg ')

A fair coin is tossed 99 tmees. 11X 15 the number
of times head oceurs, P X = r) 1s maximum when r
15

(@) 49ar50 (h) S0or 51

{c) 5L {d) None of these

The fourth term of éan A _P. is three times of the
first term and the seventh term exceeds the twice
of the third term by one, then the common
difference of the progression is

3
(b) 3 €@ 5
The cecentricity ofthe hyperbola

) 2 (dy -1

-3y =2x+R i

{a) £ (b :
oy o
Thediflerential equation representing the family

2 3
—_— d o
= \"rS o 2

of curves y‘j =2c 1_,1; + -\-"E), where cisa pctiiliv::

parameter. is of
{a) order3 (b) order2
{c) degree3 (d) degreed
1
If fix)= T the number of points of

discontinuity of f{ £ [fix)]} is:

fa) 2 (b 1 () 0 (d) infinite
If x=alcost+ismt) and y=alsint—tcosi),
then ci-f is

dx”
{a) sec’s (b) afsec’t

!
{ch L, (d) sec’t

at

The number of solutions of equation
a— xy=L—Xp+ gy =2 2 — Ixp=3us
{a) zero  (b) one  (c) two  (d) infinite






