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IMPORTANT INSTRUCTIONS

Pleaseread the instructions carefully

1. This booklet is your Question Paper. Do not break the seals of this booklet before
being instructed to do so by the invigilators

N

Please fill in the items such as name, roll number and signature of the candidate in
the columns given below.

w

The test is of 2 % hours duration.
This question booklet contains 90 questions. The Maximum Marks are 360

4. There are three sections in the question paper. Section | - Physics,
Section Il - Chemistry, Section Ill - Mathematics having 30 questions each.

(D) of which, only one will be the Most Appropriate Answer. Mark the bubble containing
the letter corresponding to the ‘Most Appropriate Answer’ in the answer sheet, by
using either Blue or Black ball - point pen only

6. Each correct answer will be awarded FOUR marks.
7. ONE mark will be deducted for each incorrect answer.
8

More than one answer marked against a question will be deemed as incorrect answer
and will be negatively marked.

9. No negative mark for unattended Question.
10. Question paper booklet code is printed on the right hand top of this booklet
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IMMEDIATELY AFTER OPENING THIS QUESTION BOOKLET, THE CANDIDATE SHOULD
VARIFY WHETHER THE QUESTION BOOKLET ISSUED CONTAINS ALL THE
90 QUESTIONS. IF NOT, REQUEST FOR REPLACEMENT

4 Name of the Candidate Roll Number )

| have read all the instructions and shall I have verified all the information

abide by them filled by the candidate
Signature of the Candidate Signature of the Invigilator
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TION| -PHYS
PART A - (Obeii Multiplechoi ion) - MCQTYPE

Column | hasfour physica quantities. Column I hasfour units. Match entriesin column | with entriesin
columnll

Columnl Columnll

A) Accderation p) Kgms2

B) Density q) ms2

C) Spexific heat capacity r) Kgm3

D) Force 9 Jkgloct

A) A-q, B-p, C-r,D-s B) A-q, B-s, C-r, D-p

C) A-q, B-q, C-r, D-s D) A-q, B-r, C-s, D-p

A particlecovershdf of thecircleof radiusr. Thenthedisplacement and distance of particlearerespectively
A) 211,0 B) 2r,1r C) %,ZV D) O, 1r

If v-t grephisastraight lineinclined to timeaxisthen

A)a=0 B) a=0

C) a=constantz 0 D) az congtant 0

An object issituated at adistanceof f/2 from aconvex lensof focal length f. Distance of imagewill be

A (+1) B) (+14) o (+%) D) f

Theresistivity of wiredependson
A)length

B) areaof crosssection

C) materid

D) dl theabovethreefactors

Two point masses each equal to 1 kg attract one another with aforce of 10-19N. Thedistance between the
two point massesis

A) 8cm B) 80cm C) 0.8cm D) 0.08cm

Choosethe correct statementsfrom following

a) Mechanical wave needsmedium for their propagation

b) Sound cannot travel through vacuum

¢) Mechanica wavestransport energy from one placeto another

d) sound wavesare nonmechanica waves

A)acd B)ab,c C) bcd D) ab,cd

Anicecream hasamarked value of 700 K cal. How many kilowatt hour of energy will it deliver tothe body
asitisdigested

A) 0.81 Kwh B) 0.90 Kwh C) 1.11 Kwh D) 70.71 Kwh

Andectrickettletakes4A current at 220V. How muchtimewill it taketo boil 1 kg of water from temperature
20°C. Thetemperature of boiling water is 100°C

A)12.6min B)4.2min C)6.3min D) 8.4 min



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Force between two objects of equal massesisF. If 25% of mass of one object istransferred to the other
object then new forcewill be

NV B) %F 0 3%/, D) F

Which of thefollowing expressionshasthe sameunit aspower:

A) Force x distance  B) Work xtime C) Force x acceleration D) Force x velocity

Which of thefollowingisnot duetotota interna reflection

A) brillianceof diamond B) working of optica fibre
C) difference between apparent and real depth of apond D) mirageonhot summer days

If theammeter inthegivencircuit reads 2A, theresistanceRis

30
R
60 AW
N I
&) 1YV
A)1Q B)2Q )30 D) 4Q

Two solidsA and B float in water. It isobserved that A floatswith % of itsbody immersed in water and

B floatswith % of itsvolume abovewater level. Theratio of density of A to that of B

A)4:3 B)2:3 C) 34 D)1:2
Accderation dueto gravity ismaximum at [Risradiusof earth]

A) a height % from the earth’s surface B) thecentre of earth

C) thesurfaceof earth D) at adepth R from earth surface
Construction of submarinesisbased on

A) Archimede’s principle B) Bernoulli’s law

C) Pascal’s law D) Newtonslaw

A car startsmoving aongaline, first with an accel eration a= 5 ms 2 starting from rest, then uniformly and
finally decelerating a the samerate, comestorestinthetotal timeof 25 seconds(t,), then average vel ocity
during thetimeisequal tov =72 kmph. How long doesthe particlemove uniformly ?

A) 25 seconds B) 2.5 seconds C) 1.5hours D) 15 seconds

A pump draws 1000 kg of water per minutefrom awell 12m deep. Thenthe power of the pumpinH.P. unit
would bevery nearlyequd to............ (giveng=10m/s?)

A)20 B) 2.3 C) 2.63 D) 25

An object isplaced at adistance of 10cm from the curved surface of aglass hemisphere of radius 10cm.
Find theposition of theimagefrom theflat surface

A) 26.67cm B) 2.67cm C)2cm D) 19.67cm



20.

21.

22.
23.

24,

25.

26.

27.

28.

29.

30.

A ray of light passesthrough 4 transparent mediawith refractiveindex ny, n,,ng, n, asshowninthefigure.
Thesurfaceof dl themediasarepardlél. If theemergent ray CD isparalldl to theincident ray AB, wemust
have

n, I'n, [n,

%D
"

/B

A)n;=n, B)n,=n3 C)ng=ny D)n,=n;
PART -B-NUMERICAL TYPE
Each ionsh which isnum ne/two/threedigit

Anélectriclampismarked 60W 230V. The cost of a1 kwh of energy isRs.1.25. The cost of using this
lamp 8 hrsaday for 30 days

A block of wood weighs4N inair and 3N whenimmersedinaliquid. Thebuoyant forcein newtonis

Ultrasonic signal sent from sonar returnstoit after reflectionfromarock after algpseof 1 sec. If theve ocity
of ultrasound inwater is 1600 ms™1, the depth of rock inwater is(Ans. in metre)

Power of awater pumpis 2kW. If g= 10 m/s? theamount of water it can raisein one minute to aheight of
10m (Ans.inlitre)

A bullet moving with velocity 200 cm/s penetratesawooden block and comesto rest after traversing 4cm
insideit. What velocity isneeded for travelling adistance at 9cmin sameblock (Ans. incm/s)

Onecar moving on astraight road covers onethird of distancewith 20 km/hr and rest with 60 kmv/hr. The
averagespeedisinkm/hr

The energy required to accelerate acar from 10 m/sto 20 m/s how many timesthe energy required to
acceleratethecar fromrest to 10 m/s

A 20g bullet piercesthrough aplate of massM = 1 kg and then comesto rest insideasecond plateof mass
M, =2.98 kgasshowninthefigure. Itisfound that thetwo platesinitialy at rest and now movewith equal
velocities. Find the percentage lossin theinitial velocity of the bullet when it is between M ; and M,
(Neglect any lossof material of the platesdueto theaction of bullet)

60 and 12 resistorsare connected in paralel. Thiscombination isconnected to serieswith a10V
battery and 6 o resistor. What isthe potential difference betweentheterminasof the 12Q resistance?

TrainA of length 120 m moving with ave ocity 20m/secisabout to cross another train B of length 130m,
moving towardsit from oppostedirection with agpeed of 30m/sec. then find thetimeduration duringwhich
thetrainswould cross each other (Ans. in sec)
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32.

33.

35.

36.

SECTION-II : CHEMISTRY
PARTA : (ObectivetypeMultiplechoicequestion) -MCQ TYPE

Some rocket engines use amixtureof Hydrazine, N,H, and Hydrogen peroxide, H,O, asthe propel lant.
Thereactionisgiven by thefollowing equation

N2H4(/) +2H202(ﬁ) g Nz(g) +4H20(g)

How much of the excess reactant, remains unchanged ? when 0.750 mol of N,H, ismixed with 179 of
H,0, ?

A) 16gNoH, B) 0.25mol H,0, C) 0.25mol N,H, D) 8.5gH,0,
Which oneof thefollowing combinationsisfase?
Solutiontype Paticlesze

A) Colloidd solution  107° to107"cm
B) Truesolution 107 to10%cm

C) Suspension 107° t010™cm

D) All are correct combinations

Anatom has2K, 8L and 5M el ectrons. Choosethe correct statement(s) regarding it
a) Trivdent anion of thisatomwill have 12 protonsinitsnucleus

b) Trivalent cation of thisatomwill havesix p-electronsinit

¢) Thisatomsformanamphoteric oxideof formulaX,O4

d) Oneof itsallotropeistetraatomic (X 4)

A)aandb B) bonly C)bandc D)bandd
Chlorine(Cl) and oxygen form four different binary compounds. Analysisgivesthefollowing results
Compound Massof O combined with 1.0gCl

A 0.2269

B 0.909¢g

C 13549

D 15799

CompoundA hasaformulathat issomemultipleof Cl,O, thenwhich of thefollowingisincorrectly said ?
A) Compound B isCl,Og (or Cl 404, or ClgO; 5, and so forth)

B) Compound CisCl,Og (or ClO,, or Cl;0O, and so forth)

C) Compound D isCl,0O; (or amultiplethereof)

D) Theabovedatashow that thelaw of multiple proportions holdsfor these compounds

Waterisa

A) protophobic solvent B) protophilic solvent

C) gprotic solvent D) amphiprotic solvent
Select fromthefollowing acids, the correct order of their increasing acidity

A) HF <NH3;<CH,<H,0O B) H,O <NH3;<CH, <HF

C) CH, <H,0<NHz<HF D) CH, < NH5 <H,0 <HF
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38.

39.

40.

41.

42.

43.

45.

46.

All of thefollowing processesinvol ve aseparation of either amixtureintoitscomponents, or acompound
into elements. For each, decidewhether aphysical processor achemica reactionisrequired

a) Sodium metal isobtai ned from the substance Sodium chloride

b) Ironfilingsare separated from sand by using amagnet

C) Sugar crystalsare separated from sugar syrup by evaporation of water

d) Finecrystasof Silver chlorideare separated from asuspension of the crystalsin water

€) Copper isproduced when Zinc metal isplaced in asolution of Copper (11) sulphate, acompound

Physical processes Chemicd processes
A)ab,c de

B) a,d b,c.e

C) b,cd ae

D)e ab,ed

Thepurity of asubstance can be gauged by thefollowing, except

A) itsmeting point B) itsboiling point C) Chromatography D) Physical appearance
You are presented with three bottlesA ,B,C each containing adifferent liquid. Bottlesarelabelled asfollows
BottleA : lonic compound - Boiling point 30°C

Bottle B : molecular compound - Boiling point 29.2°C

Bottle C : molecular compound - Boiling point 67.1°C

Choosethecorrect statement

A) Thecompound most likely to beincorrectly identified isbottleA

B) Thesubstancein bottle B hasstrongest intermol ecul ar attractions

C) Thesubstancein bottle Cishighly voltaile

D) A pure agueous sol ution of compound in bottle B isagood conductor of electricity among thethree
Whointroduced pH scde

A) Sorenson B) Stoney C) Soret D) Seaborg
Carbogenisthemixturewhichisused for artificia respiration. Thecomposition of themixtureis
A) amixtureof O, and 5-10% N, B) amixture of O, and 5-10% CO,

C) amixtureof O, and 5-10% CO D) amixtureof O, and 5-10% O4
Thenonmetd havingmetdlicludreis

A)iodine B) phosphorus C) sulphur D) dl of these
Meta having highest oxidation sateis

A) Manganese B) Iron C) Osmium D) Patinum
Gdenaistheoreof

A)Pb B) Hg C) Fe D) Cu
Among thefollowing pairs, which contain both neutral oxides

A) S0,, CO B) NO, N,O C) NO, SO, D) N,O, SO,

4.49 CO, and 2.24L of H, gasat STParemixedinacontainer. Thetotal number of moleculespresent inthe
container will be

A) 1.2044x10% B) 6.022x10% C)2mole D) 6.022x10*
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48.

49,

50.
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52.
53.

55.

56.
57.
58.
59.

60.

61.

62.

63.

65.

Which organic compound first synthesised inthelaboratory ?

A)Alcohal B) Ether C) Ester D) Urea
1L eachof N, gas, ozonegas CH, gasat STP containstheratio of number of atomsrespectively
A)111 B)2:3.5 C)1.25 D) 25:3
Ethyleneisisoe ectronicwith
A)chlorine B) oxygen C) nitrogengas D) CO,
Among thefollowingwhich oneisadehydefunctiona group

I I 1 I
A)R-C-OH B)R-C-H C)R-C-OR D)R-C-R

PART -B: NUMERICAL TYPE

ach questionshasan answer which isnumber one/two/threedigi

Theweight of ironwhichwill be convertedin Fe;0, by theaction of 18g steam onitwill be:
What isthe mass of oxygen required to react compl etely with 15g of H,, gasto form water?
Atomic number of Rubidium
Number of va enceel ectrons present in group 1 elements

Find the atomic mass of Se in the Dorbereiner’s traid S, Se, Te. Atomic masses of S and Te are 32
and 128 respectively.

Theatomicity of sulphuris
How much water is should be added to 32 ml acetoneto makeits concentration 20%
How much water should be added to 20 grams of salt to obtain 20% salt solution?
Number of transuranium eementsfromthefollowing

Fm, Ce, Pa, Pm,Pu,Am, BK,U

Molecular massof H,SO, is

SECTION-I11: MATHEMATICS
. (Obedii ltiplechoi ion) -
JIx = x -2 thenx =
A)l B) 1,4 C)4,2 D)4
Thelast digit of (253)12is
A)4 B)3 C)9 D)2
A circleof radius 3 makesacompleteroll onalinesegment AB then ABis
A) 4t B) 61 C) n D) 5m
I a+§:\/§then a3+%=
A)O B)1 C)2 D)3
X-X>+2 x+1
Which rational expression should be added to m toget -1

Az B5 C D) 2
)x )2 ) 2x ) X
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67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

(a+b)(b+c)(c+a) .

If a+ b+ c=0thenthevaueof is
abc
A)l B)-1 C)-3 D)3
D(a |ﬂ+b D(b ﬂ+c |:]>(C ﬂ+a
Thevlaueof G0 *O <0 *Oaz0
X'O XO XO
A)O B) x? C)x D)1

If theroot of theequation gx2 + px + ¢ = 0 aeintheratio m:nthen
A) mnb? =(m+n)ac B) mnc® =(m+n)’ba
C) mnb? =(m+n)’ca D) mna’ =(m+n)bc

The number of real rootsof theeguation (x -1)° +(x —2)* +(x-3)* =0 is

A)2 B)1 (N0 D)3
Thevlaueof Sin6-2sn’6 _

2cos’0-cosb
A) cot8 B) tan® C) snb D) cosech
The angle between the hour hand and minute hand of aclock whenthetimeis7:20
A) 100° B) 90° C) 80° D) 70°

Thevalueof tan(1°)tan(2°).tan(3°)......tan (89°) =

A)1 B) 0 C) o D)%

Four circlesof radius 1cm are placed in such away on aplane paper such that each touchesthe other,

find theareaof the spaceleft in between four circles
A) 2-m B) 3-m C) 4-m D)5-m
Thenumber of red solutionof \/x = x -2 is

A)O B) 2 01 D) Noneof these
Themean of thefirst nnatural numbersis

n n+n+1 n n+1

— —+1 J—
A) 2 B) 2n © 2 D) 2

_— L 1 ,
If each observationismultiplied by 3 then the mean of the new datawill be
A lt' B) 3ti C it' D Et'
)3 imes ) 3times )\/§ imes )3 imes

The perimeter of thetrianglewith vertices (0,4),(0,0) and(3,0)is

A) 3+.3 B) 11 C) 12 D) V13
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79.

80.

81.

82.

83.

86.
87.
88.
89.

90.

In what ratio is the line segment joining the point (-2,-3) and (3,7) divided by the y axis
A)3:2 B)2:3 C)4:5 D) 5:4

Themidpointsof thesidesof atriangleare(3,4) (4,1) and (2,0). Which of thefollowing does not denote
the cordinatesof itsvertices

A) (5,3) B) (1,3) C) (5,5 D) (3,-3)
Inasinglethrow of adiewhat isthe probability of gettinganumber greater than 4

A 5 B) 0 D) %
2 4 3 3
PART -B: NUMERICAL TYPE

Each ionsh which isnum ne/twol/threediqit
Thegreatest number of four digitswhichwhendivided by 3,5, 7, 9leavestheremainders 1, 3,5, 7
respectively is------
Inthegivenfigure, AB isthediameter of acirclewith O and and AT isatangent. If JAOQ =58°, then
thevaueof DATQ is-----

A man standing on the bank of theriver observesthe angle subtended by atree on the oppositebank is
60°, when heretiers 36m from the bank hefindsthe angleto be 30°. Find the breadth of theriver

. A path 7 meterswide surroundsoutsideacircular lawn 252mindiameter. Find theareaof the path
85.

Thethree coterminous edges of arectangular solid and 36cm, 75cm and 80cm respectively. Find the
edge of acubewhichwill be of the same capacity

If thenumbers3k+4, 7k+1and 12k-5areinA.Pthen thevalueof kis
How many termsof theA.P  9,17,25.......... must betaken to givethe sum 636
Thedistanceof the chord of length 16cm from the centre of thecircle of diameter 20cmis

The distance between two parallel chords of lengths8cm and 6cminacircleof diameter 10cmif the
chordsare onthe same side of thecentreis

The distance between the point (2,3) and itsimage with respect tothe X axisis
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00- 08- 2018 IIT/AIIMS 2021 SCREENING & SCHOLARSHIP EXAM  gaech iimianms
LT, /TP/MOD/[A] | Answer key

Section-1 : PHYSICS Section-11 : Chemistry Section-111 : Mathematics
1 D 31. A 61. D

2. B 32. C 62. C

3. C 33. D 63. B

4. D 34. A 64. A

5. C 35. D 65. A

6. B 36. D 66. B

7. B 37. C 67. D

8. A 38. D 68. C

9. C 39. A 69. C
10. B 40. A 70. B
11. D 41. B 71. A
12. C 42. A 72. A
13. A 43. C 73. C
14. B 4. A 74. C
15. C 45. B 7. D
6. A 46. A 76. A
17. D 47. D 77. C
18. C 48. B 78. B
19. A 49. B 79. A
20. D 50. B 80. D
21. Rs.18 51. 42 8l. 9763
2. 1 52. 120 82. 61
23. 800m 93. 37 83. 18
24.  1200lit 54. 1 84. 5698
25. 300cm/s 55. 80 85. 60
26. 36 56. 8 86. 3
27. 3 57. 128 87. 12
28. 25 58. 80 88. 6
29. 4 59. 4 89. 1
30. 5 60. 98 9. 6



