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airem Y 39 (Aae #) 90 A
Test Duration (Minutes)

geal F 4. &

No. of Questions

geal @ F. (FaX i &
3raan) / No. of Pages (Other : |14
than cover sheet)

IHTIAT & forw BJHQ?QT / Instructions to the candidate .

1. ued o TdRT IRaH & ®F H gRm FAE Yl W @l 3t f7 Ao fHar e

The question paper is in the form of test booklet. All candidates will be assessed on
identical questions.

2. 3eR foEe & @l sl @ dea A Ul F @Y T ¥ UF MTAAR Sk IR
ITTSY TS S| 3dieTeh ieel f 9fa & NTANR M HT 3reer el aar el @1 dig
&3 /A separate OMR answer sheet with carbon impression is provided to all candidates for

answering. The carbon impression of the OMR sheet will be detached and handed over to
candidate by the invigilator.
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THEROT (5 +2V6)* 73 + (5 —26)*"~3 = 10 Fx F Ieafds A= e 7 F Far gieme?

The real values of x that satisfy the equation (5 + 2v/6)**~3 + (5 — 24/6)**=3 = 10 are given
by

(@ =3 (b) %2

(c) =6 (d =1

afe

a+b b+c c+a a b ¢
b+c c+a a+b]=kb C a] , Al k&7 AT AT I91?
c+a a+b b+c ¢ a bl .

a+b b+c cH+a

a b c
flb+c c+a a+b =k[b ¢ a}thenkisequalto
c+a a+b b+c c a b
@ 1 (b) 2 (c) 4 (d) 8

¥ Q' % Tl ueHs RAT T W, q@ a O b = 2 @R O M el aReia
frar Srar &, ar 8 & faed @ gem?

On the set Q" of all positive rational numbers, the operation O is defined by the formula
aOb= az—b , then the inverse of 8 is

@ 3 (b) 8 (© 2 (@ 2

(5 + sin2x) T ITRAH Td +YATH A Fhcfar grem?
The maximum and minimum values of (5 + sin2x) are
@ 7,3 (b) 6,4 (c) 10,% d) 5,0

aéaa-’i+y—z=1uémw ~+ % = 1% ST O g3 FHR &Thel el gram?

C N N

2 2
The smaller area enclosed between the ellipse -+ 2 = 1 and the straight line
ot Bt

a
- (m+2)ab (m-2) ab (m+2)ab
(@) 5 ) == (€) ” d) ——

. d 3
afe z=Cos(§)+sm (%) 3 HTxa—j+ya—;=

: 3 3
If z= Cos (i—) + sin (5) then XExE + y-é—;-=

@ 1 (b) cosx (c) siny (d O

3 14
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7. sec X ¥ e H sec? x HT A el 97

Integral of sec? x with respect to sec x is
(@ Tanx+C (b) secx+ C () (Tan®x)/3 +C (d) (sec’))/3 +C

8. lim,,e (1% +2%2+ 3%+ ...... +n%9) / n100
99 1

@ 10 b) © = d

100 100

9. 125 faeznfal $r wam &, 70 a0 & 30T g, 55 Gif&Ieht & J2r 30 aer A

mﬁglmwﬁwﬁmwmmwmﬁmmﬁ

In a class of 125 students 70 passed in Maths, 55 in statistics and 30 in both. The
probability that a student selected at random from the class has passed only in one subject
is

@ = b) = € = d) =

25 25 25
10. @Efher & TRRT #r RS 10 & e # fr S § T 3% AT g dr HaE

500 & ¥ 1 R 9 & arat deal I 39T o, 10000 dfc H @ #, ger TR
F T e fRde e 8Ri? (Al e 002 = 0.9802)

Cycle tyres are supplied in lots of 10 and there is a chance of 1 in 500 tyres to be
defective. Using Poisson distribution the approximate number of lots containing no
defective tyres in a consignment of 10000 lots. ( Note: e™*% = 0.9802)

(@) 9.802 (b) 98.02 (c) 9802 (d) 9800

1. gea @ + y? = 25% (3, 4) W Flgs TRR@El vd Wéiw i qanr s v Bege

FT ATH fohcdedr gI9T?

The area of the triangle formed by the tangents to the circle x? + y* = 25 at (3, 4) and

co-ordinate axes is
625

@ < (b) 625 ()

24

625 625

(d)

12. f&g (2, 1)#W€Umﬁéana:3faa’rm‘raﬁmacd T JHEIOT FAT gRM?

The equatlon of the circle passing through (2, 1) and touchmg the coordinate axes is

(a) X2 +y 2x-2y-1=0 (b) i +y +2x+2y+1 =0
(€ X+y*-2x-2y+1=0 d) X+y?+2x+2y-1=0
4 14
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13.

14.

12

18.

14.

18.

- 2 2 -
s T4 s’ BIhy drel Greided x—2+%é-= 1 F$ &g P g, @ (SP + SP) & AT T
a
gIT?
2 2
If P is a point on the ellipse %+ Z’—2= 1, where foci are s and s’, then the value of
a

(SP + S'P) is equal to
(a) 2a (b) 2b (c) (atb)/2 (d) (a-b)/2

fe7eT T a1thel fohclel g1 forgehr aF 3o (27 -77+k) wa (4j-3k) &2
The area of the triangle where two sides are given by (27 -7j+k) and (4j-3k) is

(a) 17 (b) © Z @ =

Teh FHIA T HHGOT FAT {1, S Rufa @fewr ‘@’ arl g @ qoRar & qur @9
lb! %—7 )

The equation of a plane passing through the point with position vector ‘a’ and
perpendicularto ‘b’ is

(@ 7.(@Xb)=0 (b) 7.(@Xh) () 7.(bX @) (@) F~a).b=0

TEAOT TAIH 1 Ao el arel Fadr Nar &1 a7 Fgd 82
A cumulative ring satisfying cancellation laws is called
(a) Wres/field (b) W?{\tﬁ?g/ skew field

(c) THTHT 31H / integral domain (d) 39 /group

afe 7 = (xT +yj+zk) &, A div T =

If ¥ = (xt+yj+zk) thendivr =
@ o0 (b) 3 ©) (x+y+z) d) C+y* +29)

€IS 2 aTell Ush ThIT Shorad AT hgelldl &7

A cyclic permutation of length 2 is called

(a) AT / coset (b) @A I9 / Normal group
(c) 9&IaRoT / Transposition (d) FIAeT / kernel
5 14
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19.

20.

21.

22.

23.

& 6 G IS gt AfFd 15 i T arer ofv ue ¥ 3 fRE @ wAE i @
Tl TET &1 380 Wors i a1fd F FF g 8 deag 3een?

A man of height 6 feet walks at uniform rate of 3kmph away from the lamp post of 15 feet
height. The rate at which the length of his shadow changes is

(a) 2 fra/E, w9t /2 kmph, decreases

(b) 2 fReti/E, 9¢3T / 2 kmph, increases

(c) 4.5 fraE, 9¢3i/ 4.5 kmph, increases
d) 4.5 foraE, g9l / 4.5 kmph, decreases

T Tl ¥ Fad REY @ h1 vd h2 f gl R wF & R Ria ar figsih @ e 5
3o+l % ST YL HIOT gra] T 39S =T gen?

The angles of elevation of a tower from two points which are at distances h1 and h2 from
the foot of the tower on the same side are complementary. The height of tower is

Gl = (b) h1h2 (¢)  Vhih2 d =

h2 h2

gl & UH OR gRm T 3EEr § 200 #H GUr 339 @HI 5 @S §l I
g = 10 m/s? ¥, 3T& 1 &1 Afdsl Tedh fohe=r grem?

An arrow is shot into air. Its range is 200 m and time of flight is 5 seconds. The horizontal
component of velocity is —————, ifg =10 m/s?.
(@) 12.5m/s (b) 25m/s () 31.25m/s (d) 40m/s

gea 'MW @ Ben R A @iEe e @ ‘o’ SN g & gAET S g
3ATETE AdheT T 75% It 3aT a9 F qRafdd gl §1 TE. 3% I H, I e
¥ uerdt & faflise a ‘S &, & e & auAe 7 fRae Ifg el

A hallow Sphere of Mass ‘M’ and radius ‘R’ is rotating with an angular frequency of ‘w'. It
stops suddenly and the 75% of the Kinetic Energy is converted to heat. If ‘S’ is the specific
heat of the material of sphere in S.1 units, the rise in the temperature of the sphere is

(@) R?w?4S (b) 3R?w¥10S  (c) R*w¥4JS d) 2R%w%3S

gedl 1 TeE F IW, ‘M’ FEIAR qT T U A h' TAE dh So W sHN et
Foll & mgR/5 &1 gfg e &, a h’ &1 A e grem?

A body of mass ‘m’ is raised through a height ‘h’ above surface of the Earth so that the
increase in its PE is mgR/5, where R is the radius of Earth, then h =
(@ R (b) R/4 (c) R/ (d) R/8

6 14
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24.

25.

26.

27.

U cfaliaes I H1 FHGET HUET 6T S W g 80 J & F T &1 39
afshar & SR fohderr ara far arar?

A diatomic gas does 80 J of work when compressed isobarically. The heat given to the gas
during this process is
(@) 7004 (b) 3504 (c) 280J (d) 300J

1.6 39ad<lis dra %ﬁ%TﬁwmrﬁﬁwwgaTﬁaﬁﬁ%lmmwg@
379Eclal FHIOT, HIGTT HIOT { G Grom?

A ray of light passes from glass of refractive index 1.6 to air. The angle of incidence for
which the angle of refraction is twice the angle of incidence is

(a) Sin™'(4/5) (b) Sin™(3/5)

(c) Sin™(5/8) (d) Sin'(2/5)

Tw - T Bield, 9% 0.01 MeV &I afdst ol ared Soeeia-aifRe e &
3cUes AT Bl y'- FRROT Bl 1 el fraett gief?

A ‘Y’ - ray photon produces an electron-positron pair each having KE of 0.01 MeV. The
energy of %y’ - ray photon is
(a) 1.02 MeV (b) 1.04 MeV (c) 1.03 MeV (d) 2.08 MeV

SeR /S arel 58 R #, H@ar 9fekiY vd &3 9feRkiey e fhder gem?

In the figure with Zener diode, the currents through the series resistance and load
resistance are respectively

5KQ 1

P i A" ;

| T

120V 2

v = g 10K 0

50V 7 &

kL4
(a) 9 mA, 14 mA (b) 10 mA, 5 mA
(c) 14 mA,5mA (d 1mA 6mA

7 14
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29.

30.
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U 3098 Gl & IRT 3R gedlehR Hell H GH ET ¢ TEcaldyul o 3T AT
gl OX T BIT?

A satellite moving in a circular orbit around Earth. If gravitational pull suddenly disappears,
then it

() THA Y R FHA I & GHAT G|
Continues to move in same path in same speed
(b) AT Y A FeT T & ARG feremm 7 gam|
Moves same speed tangential to original orbit
(c) gdr arfd & s foRem|
Falls down with increasing speed
(d) AT 3TS TR Feh SATTIT AT TET R
Comes to rest and stays at the same height

%mﬁ@aw&ﬁumwmﬁéﬁaa@mﬁmﬁﬁm:

Match the following optical phenomenon with the respective application :

(a) IOT AARE Wads (e) forecdi &1 yerreh arfafafey
(b) cAfAHRIOT (H el i aaen
(c) Tads : (9) dicdl < ggarad
(d) ggelieRzoT (h) T8I FT gUTCT=

(i) IR wIEaR
(a) Total internal reflection (e) Optical activity of crystals
(b) Interference (f)  Structure of crystals
(c) Diffraction (9) Abundance of elements
(d) Polarisation (h) Flatness of surfaces

(i) Optical fibres
(@) a—i, b=g, c—e, d-f (b) a—i,b—h,c-f d-e
(c) a—-h, b-f, c—e, d—g (d a-f, b—h, c—i, d-e

ﬁmq\qxwYaﬁquﬂm&Twﬁmwm%lYﬁéﬂqﬁrtﬂx?raf?mm‘c‘r
FHT garfed eI REms &ar ¥ X & 5 99R & Hc & yaiiRd g W gt oqu
gfaeRyor glam?

Two circular loops X and Y are held parallel to each other coaxially. A clockwise current is
flowing in X as seen from Y. The loops will repel each other if current in X is

(a) der §34T / Increasing (b) der §31T / Decreasing
(c) T/ Constant (d) ST / Sinusoidal
8 ' 14
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31.

32.

33.

34.

35.

U TH IRIY H P= Emslms Cos ¢ TR Bl 3alc W 4@l ToRiBR aRuy &
Cos ¢ T AT ThdAT rM?

The power in an AC circuit is P= Emslms Cos ¢. The value of Cos ¢ in the series
LCR circuit at resonance is

(a) A/Zero (b) 1 (c) % (d) 1/+2

U AR f9ed 817 7 T U] & g @0 &1 AT A @ seqar g @ Y@t @
QY &1 9T ST IWT &1 g 9 qgarav|

A metallic sphere is placed in a uniform electric field. The lines of force follow the paths as
shown in figure. Identify the correct path of lines of force.

j i

i .
# WM%;{‘@M‘W it
it . i

b

W o ’ e

@ | () I ) I d) IV

T did FT dR & daT 38 0.1% Tdell ST 317| 3TFT 9feRkeT frasr ufderg &5
glam?

A copper wire is stretched to make it 0.1% thinner. What will be the percentage change in
its resistance?
(@ 0.2% (b) 0.4% () 0.1% (d) 0.25%

U AKX HR AW AT & () T &ifdst gof W (i) T 3@ddT 9o R (jii) 3edqer o
T T &l fHH AF H FR @RI Gol & g H Ugael W AFaA a AT Freem?
A motor car moves with same speed on (i) a horizontal bridge (ii) a concave bridge

(iii) a convex bridge. The force exerted by the car on the bridge is maximum when it
reaches the centre of the bridge in case of

(a) W?ngﬂla horizontal bridge  (b) Udh 3cctel 9ol / a convex bridge
(c) T 3rddel JeT / a Concave bridge (d) T8 H TATA/ same in all cases

T fUs & I1fdst Far g IMUERRT FHOT F=AT gem?

The relativistic equation for Kinetic Energy of a body is

(@) KE =(m +mg) C? (b) KE = (m - mg) C?
(¢) KE =(m x mg) C? (d) KE=2mC?

9 14
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36. TS5 SR o AW 37 IMTIF ST et Rrerer g

The atomic packaging fraction for Face Centered Cubic lattice is
(@ 58% (b) 74 % (c) 81 % (d) 93%

37. T 4 fram Fr dig 5 A H a9 T TEET T T dOR A THFTE GHAT T &
gfaferca gt g1 I 3 0.05 I. & v AR & T+ & | § o dar W 3itaa
fpcT ST ST glem?

A 4kg ball travelling with a speed of 5m/s strikes wall normally and rebounds with the same
speed. If the ball is in contact with the wall for 0.05s, average force exerted on the wall is
(a) 400N (b) 600N (c) 800N (d) 1000N

38. TR 3A¥AT H, TH GA Y ST Lo Bl IR GA V AT A Ul UF HM F FARAR

ToAdT &, df 3TT 3T fohdaAT gIem?

A cube has side L, when at rest. If the cube moves with velocity V parallel to its one edge
then its volume becomes

(@ Lo (b)  Lo’[1—(V2CH™

(€) Lo’[1—(VIC?)] (d) Lo’[1—(ViICH*

39. AR 3R Ueh QT EaRT 3 G A 9T Folsy & a1g A gaT Je W, HolsT

When air is blown between wall and calendar suspended from the peg on the wall then the
calendar

(@) SR AT ST/ Moves away from the wall
(b) EraR FT TR AT/ Moves towards the wall

(c) TEeEmaIer/Does not move
(d) fR STUem/ Falls down

40. T U & geuA U9 A9 & 1T FT TG §
The relation between mass and velocity of a body is

(@) m=my/[1-(V3C?)] (b) m=my/1-(VIC)]
() m=my[1-(VHCH}* (d) m=mg[1-(VACH]*
41, TFAT AT §?
What is Teflon ?
(@ (CaFa)n (b) (CaF2)n ()  (kaCr207)n (d) (CF)n
10 14
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42.

43.

44.

45.

46.

47.

48.

49.

Sor AT & FAT 39T 872
What are the uses of water gas ?

(a) 3t el & T H / As industrial fuel

(b) dfesaTHRI g/ for welding purpose

(c) gISgIetel AT &1 / Manufacture of hydrogen
(d) 39 Fef/ all the above

ATSCISrT & JfUehad i [Fafa fovdelr §72
The maximum oxidation state of Nitrogen
(@ 1 (b) 2 () 35 d) 4

HeEROT ST # SHiaar 3rFer 39ATeT Far Srar g7

The acid used in storage batteries

(@) @ISSIFalla 31&al / Hydro chloric acid (b)  #1gigeh 31%¢T / Nitric acid
(c) IfH® 315 / formic acid (d) FEHR® 37/ sulphuric acid

‘d’ solieh dcal & TTHTT SoAdciaeh [Gedid dold A Idsv]
Give the general electronic configuration valence shell of ‘d’ block elements
@ nd"n-ns"? (b) (n-1)d""ns’? (©) (n-1)d"®ns?  (d) (n-1)d'’ns®

10% NAOH faorae &I Arear Jad fhiaw]

Find out the molarity of 10% of NAOH solution
(a) 1.5M (b) 5SM (c) 2.5M (d) 0.1M

foreusae i 3chd gfshar T g2

The reverse process of Neutralisation is
(a) STeT 319EcsT / Hydrolysis (b) wfa-farsgemmast / Anti Neutralisation

(c) dTmg-319ued / Pyrolysis (d) 3T ufarier/ Buffering

0.01M HiTeea T fae e &1 pH  fFd=r ghem?

What is the pH of 0.01M caustic soda solution?
(@ 2 (b) 12 (c) 100 (d) 0.01

Na(g) + Oa(g) -—> 2NO (g) THEEROT & ard 43 Keal g1 NO (g) & &aTel &l a9

e grem?
Na(g) + O2(g) > 2NO (g). The heat of reaction is 43 Kcal. What is the heat of

formation of NO (g)
(@) 21.5Kcal (b) 43 Kcal (c) 10.25 Kcal (d) 86 Kcal

1 14
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sl

50. 13ec 1A T TTeld el dlell [aerdel FAT FHgalldl o7
A solution that obeys the Raoult’s law is
(a) oaor fderd=T / salt solution (b) Hed T / saturated solution

(c) eSS fderdd / colloidal solution  (d) 31eeT faerreT / ideal solution

51. AMMAT & g A MfATHRAT & &X 7 g gl & s

Increase of the temperature increase the rate of reaction because
(a) eTerlY TRl H gfig & SROT/ due to increased no. of fruitful collisions

(b) @fshar 37UT3il & T&AT A gfg % FROT/ due to increase in the no.of activated molecules
(c) addTbali/Botha&b
(d) @IS G/ None

52. DDT &T qoT &9 37 §7?
Give the expansion of DDT
(a) SEFARISIEASCICSFART 39 / DichloroDinitroTrichloro Ethane

(b) SEFARIBEPABACSFART 38T / DichloroDiPhenylTrichloro Ethane

(c) SREFARISEISACISFART 39 / DichloroDiazylTrichloro Ethane
(d) SEFARIBEIHACSFART 53T / DichloroDiaminoTrichloro Ethane

53. AFAA@T # T H9T T FgIlelr 87T §?

Which of the following is a colligative property?
(a) T&HTH H 31511 / Depression in freezing point

(b) T&HTR / freezing point
(c) FaYelien / Boiling point
(d) 3Tr=Te / Melting point

54. ArAfaf@d # & Hlear duags 3= gfagradg g7
Which of the following lanthanide ions are diamagnetic? (atomic humbers are given)
(@) Eu® (Z=63) (b) Sm* (Z=62)
(c) Ce?* (Z=58) (d) Yb? (Z=70)

55. 3y 3T gaER ¥ AWean faude g 3 @ 3mfaa g2

Maximum deviation from ideal gas behaviour is expected from ——— gas.
(@) CHa (b) NHs () H (d) N
12 14
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56.

o7.

58.

29.

60.

3iecates dedr T fhe o geEr gl &7
Ostwald dilution law is applicable
(a) I FHAR faegd ITEeT 9/ Only to weak electrolytes

(b) der goe fded rTEes=T 9 / Only to strong electrolytes
(c) w3 faegd 3raeesr 91X/ To all electrolytes
(d) T3 37T 9 &R W/ To all acids and bases

4 freT 0.123 M féﬂzrﬁﬁxﬁga%masrmﬁmﬂram

The weight of sugar present in 4 litres of 0.123 M solution is
(@) 85¢g (b) 6849 () 171g (d) 34249

THfed Jeadr El gl ded @ faegaRraEle FAded el gl TEEfeAs  Jeddr

E2 g dcd 1 TaegeRIagsiih TAde fohdel ghRm?
el is the e.c.e of an element of chemical equivalence E1. The e.c.e of an element of
chemical equivalence E2 is
E2 E1
(a) (b)

el

El
el E2

elE1l
E2

(d) el1E2

E1

()

SR UBER & @Y e & A & 3cUed FARIeGd THE 1 M0IE HT
T gem?

The molecular formula of chlorinated acetone produced in the distillation of acetone with
bleaching powder is

(@) CCl;.Co.CC3 (b) CCl3.Co.CHs
(c) CHsCo.Cl (d) CHs.CL.COOH
ST UG U H Bh HA AT BM?

Ethane and Ethyne may be distinguished by
(a) aX TASRF GIRT / Bavers reagent

(b) WEforeT faerie arT / Fehlings solution
(c) TloieT & 37THSHRS &anT / Tollen’s reagent
(d) & STel ganry / Alkaline water

13 14
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