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Please read the instructions in Question Booklet before answering the question paper.
INSTRUCTIONS

01. The question paper has '10' printed pages. Please ensure that the copy of the question paper you have
received contains all pages.

02. Before starting the paper, fill up the required details in the blank space provided in the answer sheet.

03. Write your name and Seven digit Reg. No. in the space provided at the top of this booklet.

04. The question paper consists of '60' objective type questions. Each question carry 4 marks and all of them
are compulsory.

05. Each question contains four alternatives out of which only ONE is correct.

06. There is NEGATIVE marking. 1 mark will be deducted for each wrong answer.

07. Indicate the correct answer for each question by filling appropriate bubble in your answer sheet.

08. The answers of the questions must be marked by shading the circle against the question by dark Black
Ball point Pen only.

09. For rough work, use the space provided at the bottom of each page. No extra sheet will be provided for
rough work and you are not supposed to bring the same.

10. Use of blank papers, clip boards, log tables, calculator, slide rule, mobile or any other electronic
gadgets in any form is "NOT PERMISSIBLE".

11. You must not carry mobile phone even if you have the same, give it to your Invigilator before commencement
of the test and take it back from him/her after the exam.

12. The Answer Sheet will be checked through computer hence the answer of the questions must be marked by

shading the circles against the question by dark Black Ball point Pen only.

For example if only 'C' choice is correct then, the correct method for filling the bubble is
C D

for filling the bubble are
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the wrong metho

(@) A B C D
O O @ O Tick Mark
(b) A B C D
O O @ O Cross Mark
(©) A B C D
O @® () Haiffiled or SemiDark

The answer of th in wr
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question ng or any other manner will be treated as wrong.

USEFUL DATA

Take g = 10 m/s? wherever required.



Q.1

Q.2

PHYSICS
Two waves each of amplitude 1.5 mm and frequency 10 Hz aretravelling in oppositedirectionswith
velocity 20 mm s, Thedistancein mm between adjacent nodesis
@1 (215 32 (4 5.0

nthearrangement shown, neglect the massof theropesand pulley. What must betheva ue of mto keep
thesysteminequilibrium ? Thereisnofriction anywhere.
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Q.3,,ius Thepotentia energy of aparticlevarieswithdistancex fromafixedoriginas U = % where

Q.4

Q.5

Q.6

Q.7

A and B are constants. Thedimensionsof AB are- [3]
(1) M |_5/2 T—2 (2) MlLZT—Z (3) M3l2 |_5/2 T—2 (4) M 1|_7/2T—2

A tubeT hasatight fitting piston Sat oneend and asmal loudspeaker

L at theother end. (seefigure). Nodesaredetected intheair a Q, R S L

and S, whereAPS= 66 cm. If thefrequency of thesound frombLis =] @}L
then 800 Hz, the speed of soundinms is P QRS

(1) 704 (2)528 “G6em

(3) 352 (4) 176
Thedisplacement X of aparticle of mass 1.0 kg movingin onedimension under theaction of aforceis

related to timet by theequationt = /X +5Wherex isin meter and tisin second. Themagnitude of the
momentum of theparticle

(1) remains constant (2) increaseswithtime

(3) decreaseswithtime (4) first decreasesand then increaseswithtime

A particleisprojected with aspeed V from apoint O making an angle of 30° withthevertica. At the
sameinstant, asecond particleisthrown vertically upward from apoint A with speed v. Thetwo particle
reach H, the highest point onthe parabolic path of thefirst particlesimultaneously, thentheratio V/v

2 3
(1) 3V2 (2 23 73 ©) %

A satellite Smovesaround aplanet Pinandliptica orbit. Theratio of
the speed of the satellite at point ato that at pointbis

11:9 (2)1:3 aU
31:1 (4)3:1
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Q.8

Q.9

Q.10

Q.11

Q.12

Q.13

Q.14

Pushing force that makesan angle 6 with the horizontal isapplied on ablock of weight W placedona
horizontal table. If themaximum angle of friction be A, the magnitude of force required to movethebody
isequd to:

F

W cosi Wsini W tani Wsini
(1) cos(6—-21) 2 cos(6—21) 3 cos(6—21) (4) gsin(6-2)

Anaeroplaneisflying verticaly upwards. Whenitisat aheight of 2000m abovetheground and moving
at aspeed of 367 m/s., ashot isfiredat it with aspeed of 567 m/sfrom apoint directly below it. What
should betheaccel eration of aeroplane so that it may escapefrom being hit ? [3]

(1) >5m/<? (2) >10 M/ (3) <10 m/<? (4) Not possible

A singlewireACB passesthrough asmooth ring at C whichrevolvesat aconstant speed inthe horizonta
circleof radiusr asshown inthefig. The speed of revolutionis [3]

e — 30 (C

(1) g (2 Jg (3) 2/2rg (4).2yrg

Threeidentical light uniform rodsare each acted on by two or moreforces, al perpendicul ar to therods.
Which of therods could bein static eguilibrium if the magnitudes of the forceswere suitably adjusted
(but not madezero)?

L 1o T , T !
\ o £
(2) Onlya (2) Only 3 (3)Onlyland?2 (49)Onlyland3

A shipfloatinginclear water of density 1000kg 2, movesto seawater of density 1050 kg m—3 where
it floatsagain. Theupthrust onthe ship then
(2) staysconstant (2) decreases (3) increases (4) increasesby 0.05times

A particleof mass 10 gm movesinafield where potentia energy per unit massisgiven by expressonv
=8x10*x?erg/gm. If thetotal energy of the particleis8 x 10 erg then therel ation between x and time
tis:

(1) x=10sin (400t + ¢) cm (2) x=sin(400t+¢)m

(3) x=10sin (40t +¢) cm (4) x=100sin(4t+¢)m [¢ = constant]

WiresX andY aremadefrom the same material. X hastwicethediameter and threetimesthelength of
Y. If thedastic limitsare not reached when each is stretched by the sametension, theratio of energy
storedin X tothatinY is

1)2:3 (23:4 (3 3:2 46:1
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Q.15

Q.16

Q.17

Q.18

Q.19

Q.20

Figure showsastationary wave between two fixed points Pand Q. Which point(s) of 1,2and 3arein
phasewiththepoint X ?

(1)1, 2and3 @1and2ony P xDGE1T X230

(3) 3only (4) 1only

A particleof massm =5ismovingwith auniform speedv = 3J2 intheXOY planedongthelineY =
X + 4. Themagnitude of the angular momentum about originis:

(1) zero (2) 7.5 units (3) 40v/2 units (4) 60 units

SpheresPand Q areuniformly constructed from the same materia whichisgood conductor of heat and
theradiusof Qistwicetheradiusof P.Therateof fal of temperature of Pisx timesthat of Q when both
areat the same surfacetemperature. Thevaueof x is

1 1
™ @ 5 (32 ()4

A solar furnacehasaconcave mirror of collectingarea0.8 cm?. Theaveragethermal radiationfromthe
Sun reaching the earth is about 750 W m=. A small mass 0.5 kg, specific heat capacity
2000 Jkg™ K, isheated by thefurnace from 10°C to 40°C. Thetimetaken in secondsfor the heating
is

(1) 100 (2) 60 (3) 50 (430

Aball moveshorizontaly from|efttoright withavel ocity v, andisthen struck by astick. After leaving the
stick, theball movesvertically with avelocity v, whichis smaller in magnitude than v;,. Which of the
following vectorsbest representsthe direction of the averageforcethat the stick exertson thebal |?

i ve

&) (a\ ® (@)~

Heat flowsthraughthe bar XY Z infigure (a), theends X and Z being maintained at fixed temperatures
(temperatureat X > temperatureat Z). If only thepart Y Z islagged, which graphin figure (b) showsthe
variation of temperature (6) withdistance along X Z for steady state condition?
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Q.21

Q.22

CHEMISTRY
Molecular massisdefined asthe
(1) massof oneatom compared with the mass of onemolecule
(2) mass of one atom compared with the mass of one atom of hydrogen
(3) mass of one molecule of any substance compared with the mass of oneatom of C-12
(4) Noneof theabove

22,600 Whichof thefollowing representsacorrect sequenceof € ectronegetivity values?

Q.23

Q.24

Q.25

Q.26

Q.27

Q.28

(DF>N>0>C (@F>N<O<C @F>N<O>C @F>N>C>0

COCOH

OH
What iscorrect IUPAC name of

Br

(2) 4-Bromo-2-hydroxy cyclohex-5-ene-1-oicacid
(2) 4-Bromo-2-hydroxy cyclohex-5-ene-1-carboxylic acid
(3) 4-Bromo-6-hydroxy cyclohex-2-ene-1-carboxylic acid
(4) 4-Bromo-6-hydroxy cyclohex-2-ene-1-oicacid

The percentage of copper-and oxygenin samplesof CuO obtai ned by different methodswerefound to
bethesame. Theillustratethelaw of :

(1) constant proportions (2) conservation of mass

(3) multipleproportions (4) reciprocal proportions

Which of thefollowingorderisincorrect.
(1) Electron affinity : N <C<O<F (2) Electron affinity : Cl >F>Br>|
(3) lonisationenergy: P>N>0O>Cl (4) lonisation energy : IE,(Na) > IE,(Mg)

How many 2°,3° and 4° carbon atoms present inisooctane
11,14 (2)1,4,1 (3)4,1,1 (4)1,1,1
Empirica formulaof acompound isCH,O. Itsmolecular massis60. Themolecular formulawill be:
(1) CH,O (2 CH,0O, (3) C;HO, (4) Noneof these
Infollowing dectronic configuration which of thefollowingruleisviolated.
11 | |
3s 3p
(1) Aufbau'sprinciple (2) Hund'srule
(3) Pauli'sprinciple (4) Noneof these
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Q.29

*=~7/Inom

Q.30

Q.31

Q.32

Q.33

Q.34

Q.35

Q.36

Me
I[UPAC nameof thiscompoundis:

(1) 1,2-dimethyl cyclohex-2-ene (2) 1,2-dimethyl cyclohex-1-ene
(3) 2,3-dimethyl cyclohex-1-ene (4) 1,6-dimethyl cyclohex-1-ene

Which of thefollowing statementsisincorrect for cathoderays?

(1) They moveingraightline

(2) Their nature depends upon the nature of gas present in the discharge tube
(3) Thecast shadow of solid objects placedintheir path

(4) They get deflected towards positive charge

Comment onthe el ectroneggtivity (E.N.) of Pin PF; and PF..
(1) Electronegativity of P(PF,) > Electronegztivity of P(PF)
(2) Electronegativity of P(PF,) < Electronegztivity of P(PF;)
(3) Electronegativity of Pisidentical in both cases

(4) No comment can be predicted
(P) Q) (R) S

Correct order of Boiling points of theabove compoundsis
(H)P>Q>R>8  (QP>Q>S>R  (JR>S=Q>P (4H)S>R>Q>P

Which of thefollowing hasachargeof +1 and amassof 1amu ?
(1) A neutron (2) A proton (3) Anélectron (4) Ahdliumnucleus

Which of thefallowing orbita ishaving longest lobe.
(1) 3p (2) 3d (3 2p (4) 4d

What isthe correct order of soluhility of thefollowing compoundsin H,O?

OH OH OH
Q,0 ©
OH
€Y (b) (©)
()a>b>c (2)a>c>b (B b>a>c 4c>a>b

Which of thefollowing describes an isotope with amass number of 99 that contains 56 neutronsin its
nudeus?

(1) ¥Ba (2) £Ba (3) 1Tc (4) $Tc
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Q.37

Q.38

Q.39

Q.40

Q.41

Q.42

Q.43

Q.44

Q.45

What will bethe hybridisation of anionic part of solid PCI.?

(1) 5 (2) sp°c? (3) sp°d (4) s
SolubilityinH,Owill bemaximum for
Cl COOH

& O @) @ 3) @ 0 Q

Cong der thefollowing statements:

In 32Sr>
(&) atomic number is36 (b) number of electronsis 38
(¢) number of neutronsis’52 (d) number of protonsis 38
Which of theseare correct ?
(1) (@ and (b) (2) (b) and (c) (3)(c)and(d) (4)(a) and (d)

Structureof ammoniais:
(1) pyramida (2) tetrahedra (3) trigona planar (4) Noneof these

MATHEMATICS
If the quadratic equations 8x?+ ax +1 =0 and 2x2+ bx + 1 =0 haveacommon root, thenthevalue
of the expression 5ab < 2&2 — 3b% is
(A) 0 (B*) 1 ©) 1 (D) 2

General solutionof theeguation |cosx |=SInX, IS

(A*) (-1)n% (B) 2ni + % (C) hr + % (D) 2nx +%

wheren e |

. B C
InaAABCIif b+c=3a then cotE -cotE hasthevaueequa to:

D 4 (2 3 3 2 (4) 1

Thenumber of wordswhich can beformed usingdl the 16 lettersof theword 'SACHINRTENDULKAR'
which containstheword 'ACHREKAR' and theword 'ACHREKAR' occupy among thefirst ten
positionsonly, is

]
(A) 5 (B*)12- 7! (C)24- 7! (D) (126)7!
Lets= o424 3,3, then Sisequal t
=5t T ot o then Sisequa to
3
1 (22 )5 43
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Q.46

Q.47

Q.48

Q.49

Q.50

Q.51

Q.52

Q.53

Q.54

Q.55

Q.56

Q.57

Thevaueof x if \/x2+\/x2+ X2+ e =9,is

(A*) 6+/2 (B) 3410 (C) 3J6 (D) 2/6

Thedistance fromthecentre of thecircle x2+y?=2x tothe straight line passing through the points
of intersection of the two circles x2+y?2+5x—8y+1=0,x2+y2-3x+7y—-25=0is:
@1 2 2 3 3 (4) none

If (1,4) isthe centroid of atriangleand itstwo verticesare (4,—3) and (—9,7) then thethird vertex is
(A)(7.8) (B)(8,7) (C*) (8,9 (D) (6.8

If y=2x+ cisadiameter tothecircle 2(x? + y?) + 3x + 4y=1 =0, then c equals
o 21 3 2 (4) 12

1
Greatest termin the binomial expansion of (a+2x)° whena=1& x= 3 IS:

(A) 39 & 4th (B*) 4th & 5t (C) only 4t (D) only 51

tanA _ tanB tanC
2 3 5

Inan acuteangled triangle ABC, if then ZABC isequal to

T T T T
(A%) 5 B) & © 7 D)5
[Note: All symbolsused have usua meaningintriangleABC.]

Number of waysinwhich three di stinct numbers can be selected between 1 and 20 both inclusive,
whosesumisevenis
(2) 120 (2) 450 (3).570 (4) none

Points(t—1, 2t +2) and (2t + 1, t + 1) areimages of each other with respect of line 'L'". If 'L' passes
through (-1, 0) thenvalueof 't'is

(A) 5 ®) © - (0*) 5

If 0 isacuteangleof intersection of thecurves x2+y2=8 and x?=2y then 0 equals

(1) tamr 2 (2) ta3 (3) tari1 4) g

Theeguation of lineinclined at an angle 120° with x-axisand whosedistancefromoriginequd 7, is
(A*) J3x+y=14 (B) /3x-y=14 (C)3x+4y+35=0 (D)-.3x+y+14=0

If (201)! isdivided by 24% thenthelargest valueof k is
(A)98 (B*) 65 (C) 49 (D) 66

Let a bethe rh termof anA.P If a,, = 45 thenthecommon difference that would makethevaue
of a,a;a,, leastisequa to
(1) 14 2 7 3 4 (43
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Q.58 Thecoefficient of thex?y3z2 termintheexpansonof (x +y +22)7,is
(A*) 840 (B) 420 (C) 210 (D) 180

Q.59 Theproduct of al thereal solution(s) of theequation 2logy(x—1)=2+ Iog(ZH) 3-log 3 (x=1)is
4
(13 (24 (3) 40 (4) 3

Q.60 Thevaueof SN50°—sin70°+sinl10° isequal to

1
(A) 5 (B)-1 (C)0 (D)1
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