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1. Reagents R|A and ByB in the following reactions are

‘Hj CH; COOH 2
s Br FuA = Br R:B s Br =
SE. . aSNa
s

NLC]
{2) Sa, HCland MaNQ,, HOI
(b) H;PO., HyO and KMnO,, OH

(c) HBF, and KMnO,, OH
Ad) "H3l*0s, HyO ard Sn, HC!

[

Stlect the correct group of compounds from the following thar save yellow
precipitate on reaction with iodine and sodium hydroxide

L. 1-Phenyl ethanel

I. Bwan-2-¢l

. Pentan-3-o0l -

IV. Pentan-2-one

fa; LILT — —

(B} 10, IIL, 1V

(c) LILv

(d) LIV

kN Which one of the following compound is net prepared bv Gabriel phihalimide
simthasjs?
(2} PhNH-
(b} PhCH-NH-
{c) C.HsNM,
(d) HC=CCH,NH,

UERT/Ls : 2
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4. By-product of the following reaction is

e el
(a) Acetone
(b) lsopropyl alcohol
(c) Acetaldehyde
{d) Ace'c:ic acid

5. . The correct order of increasing acidic nature of the following compound is
#-Chiorophenol, 8-Cresol, 8-Nitrophenol, Ficric zcid
I Il I v
(a) I<li<m<pv
(k) N<l<l=<lV

© Ul<Il<l<IV iy
(d)y I<M<N<1V :
M ___‘_\\'
6. A linkage berween two monosaccharide unirs through oxbecn atom is i,
ES 3

(a) Peptide lickage

(k) Phosphodiester linkage
(e} Ester linkage

) Glycosidic linkage

VEBTD 3 P.T.O.
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In an adsorption experiment, a graph between log (n/m) versus log P was
tound to be linear with a slope of 45 and the imercept was 0.3010. The
amount of the gas adsorbed per gram of charcoal under a-pres.sure of 0.5 atom
will be

(a) 1.5

(b} 1.0

(e} 0.5

{d} 025

- The melting point of benzene is 5.5 °C. Whar s the sign of AH, AS and AG for

melting point of benzene a1 0 °C
(a) AH>0,AS>0,AG>0
(b) AH<0,A8>0,AG<0
(c) AH>0,AS>0,AG<0
(@) AH>0,AS<0,AG>0 ™

When a~direct current is pussed threugn araggrcus concemrzied solutior of
NaClwhich statement is true? i

(a) pH of the solution decreases

(b) Chlorine gas will be liberated at the anode

(¢} Metaliic sodium will ha d=posited at the cathode

(d} Both (a) and (b) ar= true

B ions form a close packed structure. If the radius of B- ion is 200 pm: then
the cation (A”) having radii 88 pm can fit into

(a) teirahedral hole

(b} octahedral hole

{c) both of them

(d) none of themn

LB T/D 4
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11. At a certain temp, equilibrium constant (K.) is 16 for the reaction,
S0;(g) + NOa(g) === SOs(g) + NO{g)
If one mole of each of the four gases are taken in one litre container, the
equilibrium concentration of NO will be
{a) 0.4 mole
ib) 1.6 mole
{c) 0.6 mole ;
td) .66 moke

12.  The enthalpy of formation of water is. -

[Given that the bond energies of H-H, 0=0 and O-H bonds are 433 kl/maol,
452 klmol and 464 kl/mol, respectively]

fa) 430 klmol

(b) —249 kl/mol

fcy —46l1 kl/mol

(dy 215 klimol "‘"-.5\

13. 2 moles PCi: were introduced in a 2 L flask and heated at 625 K to eswablish
equilibriem when 60% of PCls was dissociated into PCl; and Cl;. The |
equilibrium constant is Ls

: L= 1 i.l:..r; ;
i id ¢ 625 €T w2 '—.ﬁ—\;r‘ :
thy 1.8 : T o

7 L
(c) 0128 = :‘5__-5
]
(d) 9.53

14.  The standard reduction porential for Zn“"/Zn, Nit"/Ni and Fe’*/Fe are —0.80 V,
-0.25 V and —0.45 V, respectively. The reaction X + ¥*" — X + Y will be
sponianeous when
(a) X=Ni,Y=Fe
(b)Y X=Ni,¥=27n
{c}) X=Zr, Y =M
d) x=Fe,¥Y=~2Zn

UEET/D 5 [P.T.O.
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15.

i6.

17.

The Gibbs free energy for the decomposition of ALD, at 500 ~C is 4825
kJ/mol. The potential difference needed for electrolyiic reduction of Al:6); at
500 °C is at least Ry

(a) 25V

(b) 50V

(c) 125V

dy 435V

The reaction is,
2A+B+C 2 A3B+C, k=2x10%mol2 125! The initial conceniration of
[A] = 0.05 mol/L, [B] = 0.1 mobL and [C] = 0.5 mol/L. The rate after
0.04 mol/L of A has reacted, will be %

(a) 1.28x1p-®
{b) 128x]p-10
{c) 1.60x10-%

(d) Lé=xjo-i0 B
e

Which of the following is not a true statement?

{(a) Joule-Thomson effect is 1soenthalpic precess
(b)  The positive vaiue of b7 implies coeling effect
{c)  The nezative value of u-r implies conling effect
idj —.. ImVersion temperaturs, b =]

What will be solubility of XANSO,), in water if sr:r!ubi]'i.ty produc: (K.p) for
RANSCER 65 1.6 = 107" {unit)

(a) 6x107% M

(b) 3x10-% M y

(e} 2x10% M

(d) 14xi0-3ng

LEBT/D 6



19.  The following cell has a potential of 0.27 V at 5%
Piic)| Ha(atm} | H* €2 MYj| Ni**H(1M) |- Ni
What is the pH of the solution in anodic compartment?
{a) 2.6 2
{b) 5.9 :
¥c) 8.9
{d} 5.3
20. The solubility of a salt is 'S’ and the selubility product is 4 S*. The ratio o
cations to anions in the salt is
(a) 1:1
(b) 1:2
(c) 1:4
@ 41 -
1.  Which of the [‘.-;,j:;.:.LE‘-.:.-;_: is oH of solution formed by mingg 0.2 M NH.Cl an
0.1 M NH;. The pOH ofammaonia sclution is 4.75 7
(a) 9.85 |
(c) 7.05
(e} €95
{dy .95
22,  The rate law for the reaction described by N.O-(g)—2NOig) iz first order 1
the concentration of N5Oa(g). The expression for the time dependent behavio
of the product concentration {HNO] is
(@ [NOJ=2[N:O;Jg(i-e™)
(b) [NO]=[N:03Jg(1-e™)
(€) [NO]=2[N,0,]ge™
(d) [NO]=[N;0;] =™
where [N20;1; 15 the initia! concentration of N;(); ie. constaat
UEBTT 7 {P.T:
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23.  The conjugate acid of o> is
(a) 0,
(b) 03
(c) H.0
{dj OH-

24. . The oxidation States of Pt ip [PYNH;),) [P1Cly] is

(a) +1and +]

A =y - L&
(b) +lanz+2 ; i’
(€) +2and+2 . =2
(d} +2ang+] e

3

25.  The most commeon oxidation state in lanihanide group is

-

(a) =+2 g

{b) +3

(c) +4 .
(d) *+6 :

26.  Correct order of Lewis acid character of boron trihaliges is
{a) BR > BCI; > BBy
(b) BF: > BBr; > BCl,
el BCl > BF; = BBr; |
(d) BB > BCl; > BR

27. Ths hybridization and geometry in N(SiH;);, respectively, are
ey

. lf.a} sp’, tetrﬂh:.tdraJ iﬁm“
(b)  sp’, pyramidal N
ic) Spj, triangular planar - 7 \\‘ ”
(d) spd, T"Shﬂpl’.‘d -. Lt-"ll 18 K. gwln
H K i
UEBRT/D §
( d
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30.

31.

The number of P-O-P bonds in trimetaphosphoric acid is/are

(8) O -
(L) 2

©)
(d)

e

Ch

Which of the following ions has zero CFSE in octahedral field?

»

{a} Cr** (high spin) -
(b} Co™ (low spin)
(c) Fe** (low spin)

(d) Fe¥* (high spin)

The-basicities of H;PQ: and H,P,0-, respactivelv, are
(a) 1ands&

(b) 2and-~— AL
{c) 3and4

{d) 2and3

The complexes [NWCO).} and [Ni(CN),] are. respectively
{a) tetrahedra! and square planar

{b) tetrahadral and erahedral

(c} square planar and square planar

(d)} sguare planar and tewahedral

According to VSEPR theory, the geometry of ammoniz and water molecules
will, respectively, be

(a) pyramidal and bent

(b) tetrahedral and pyramidal -

(¢) bent and pyramidal :

{d) pyrarmidal and tetrahedral

UERT/D g [P.T.0.
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Crystal field splitti .
ekt pltting energy f_'ur n:::tuhf:dra! (4g) and tetrahedral (A) complexes

|
(b) 4 "t“z'-“-"-u
{.E} ."_"l.u--"-'.Eﬂl

s b
fd} L3 ﬁa-ﬂr

=

The rumber of 5-S bonds in suiphur trioxide trimer (550s) is
(@) 3 “:
o :

(b) 2 S —
I B ’-"’ iy
(d) 0 L
S B s

Which of the fﬂlJﬂ: ey o h i : .

Wing system has maximum numoer . funpaired electrons?
(a) d"ne:mhadzal,mgh spin) |
(b) &’ (octahedral)
(¢) & (octahedral, low spin)

(d) d’ {octahedral high spin)

Basicity of dithionic acig 15
{a} Two

{b) One

(c) Three

{d) Four

UEBT/D
1 " !
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37.

39.

40.

Catalyst used for the following reaction 21” +5,07 — 15 +2507

(a) Fepowder
(b) Fe™
{c) Fe"
(d) Pt

The test of NO3 ion throngh formation of brown ring is accompanied by .

reduction of NO3 ion into NO by an ion

-

(a) H:O"
(b) CH

(c) Fe™ 5
(dy Fe™

The species analogous to pasamagnetic b%’hmri:rur like O-
{a}—~2lonoclinic sulphur B
{b) Rhombic sulphur
{c) Colloidal sulphur

{d) Gaseous sulphur

Consider the following carbocations

z il:i'l; CHE fH; ?(H:
1 ] T 3

The decreasing order of stability of these carbocations will be
(@) 1>2>3>4
(b) 1>3>2>4
(c) 1>3>4>2
(d) 1>2>4>3

UEBT/D e : |P.T.O.



41.  Select theproduct formied in the follcwing reaction

& . HIH‘— NHE 3 bﬂ.‘?.'ﬂ_r

MgBr
R e L
__;-;::}'- it} H;O*
In the above reaction, product P is

CHO
S

COOH

(b) fj

Oh

COCH,

@ =
-

UEBT/D 12-
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43, The maximum enol content is- in
(a) /El]\
0
(b) )'L\H
o AN
o AN,

44.  Which of the following derivztiver of benzene would undergo hydrolysis most

readily wiih aq. KOH?

~ 2

: Cl :
Oy N NOy

Cl
h{l::

@ |

UEBT/D .
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45, The compaund Q in the following reaction is
= HNO; Brsy
@ H 3804 8 FeBr, Q
NO,
=
(@ |
s Br
NO,
=m - Br
ot R
—
NO, :
Je
i Br 1
NO, -
e 2
: Br Br Y
46. The decreasing order reactivity of the following Compounds towards aromatic
electrophilic substitution reaction will be
. -OCH, e ]F,ff'“s ~CH;
(O _ @H @/S
I : 2 3
@ 1>2>3
) 322> :
) 1>3>2
(d} 2>3>
LEBT/D »
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A dibromoalkane reacis with sodium metal to give an zlicyclic hydrocarbon,
The dibromoalkane is :

ay I, I-dibromopropane
(b} 2, 2-dibromobutane
(c)* 1, 2-dibromoethane
(d) 1, 3-dibromobutane

The correct decreasing order of acidic srength of (A) trickloreacetic acid
(B) wiflucroacetic acid (C) acetic acid (D) formic acid is :
(a) A>B>=C=>D
(L} A>C>B>D
() BA>D>C
(d) B>A>C>D

The gas evolved when methyiamine rezcts with nitrous acid is e

(a) Nitrogen

(b) Hydrogen N : s

{c) Acetylene
(d) Ammonia

The decrezsing order of rate of SN reaction in the following compounds will

bz
T ﬂ? )
\I; Br Br
' ] 2 3
(@) 3>I>|
(b) 1>2=>3
ey 1=3>2
(@) 2>3>1

UEBT/D® ; ;15 . [P.T.0.
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3. A rtractor has its regr wheel with radius 1.0 m an:d front wheel of radius
& 0.25 m. The rear wheel is rotating at 100 rev/min, Calculate the anguiar speed
' of the front whee] and the distance coverad by the tractor in 10 minutes
(@) 400 rev/min, 6.2 « 107 m
(b) 300 revimin, 5.17 = 10° ;m
(c) 200 revimin, 3.14 = 10* i
{(d) mﬁrew’m:'n, 157 < 10° m :

52. A stone s thrgwn from the top of a buildis with an initial downtward velecity
0f 20 m/s. The top of the building is 60 m above the ground. Calculate the time
taken (in secongs) by the stone 1o hit the ground :

Given g =
{ £ ID“'I.I"SI} Feidisn '!:"ET X N Ly
(a) 2 p-;: LT B
)3 b~ ¥E= 120h
e f E = & I,-'_

\\. {EJ 4 N k-tE 1 ..éii-”l'

{d}y 5 pt--L £y
v - wh

33 WA=T-] and ﬁ:jﬁ-#f, the vector having same magnitude as B bur
parallel to veopp can be wrinen s
(@) 5( -7y
b G-,
© V2wi_3;

CRRVET
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54. A father is racing with his son has half the kinetic energy of the son who has
 half the mass of the father. If the faiher speeds up by 1 m/s then he wouid have
the same kinetic energy as the son. Calculate the origiral speed (in m/s) of the

:::: 32 ;‘é\\” At e T
(c) 46 .,-,_5" ,gr_ L i ey G
© @ 58 ke %q“:bmiftf;?u
53, A 6.0kgblock is placed on a 60° ramp as s]:lm-j'n in the figurc. The coefiicient
of static friction is 0.6. A force F iz applied that puts the block on the verze of
sliding down the ramp. The value of force F in Newtons is
(Giver s fi=173 tnd_g = 9.8 m/s)
£ F= hB{oiwts)=39 -
(a) 23.
by 33
(c) 45
(d) 57
UEBT/D ‘ B ] [7.7.0.



56. A particle of mass 2 kg is moving towards the origin along x with total kinetic
energy 16 J. It encounters a region where the potential energy w(x) is shown in
the figure. Caleulate jts velocity when its distance x =4.5 m and the position of

turning point
20 Epn=161]
uix)7 ~\
Y. 1 P 7
X-EXIS

{a) (-9m/s}i,2.5m 3

(b) (-Tmfs)i,3.1m
(€) (-3 jus;- i.1.9m :
() (-1.5mvs)7,12m ) i
7
57. A 5.0 g bullet moving at 100 m/s sirikes a wooden block. Assuming that the

Bullet undergoes a uniform decelaration and stops after penetrating a distance
of 5 cm. The time taken by the bullet o stop and the impulse on the block are

respectively
(a) 4.5msand32N-S vz dak
b) 35msand2.1 N-S L e o

{c) 2.7msand 1.5 N-§
(d) 1.0 msand 0.5 N-S

UERT/D 18



58.  Calculate the heig 't A" above Earth’s surface where the acceleration due 1o

gravity would be 2.5 m/s®

(Given g = 10 m/s” and radius of the Farth'= R} - :
(@) 05Rg '

‘(b) LORg

(€} 1.2R:

'{d;u 1.5 Rg : ;

39.  The dimension/] formula for pressure gradient of a liquid flowing in a tuhe is
(@ ML T
(b) ML™ T2
(¢} MLT™
(d) ML™T
60. Alldke itl.wearing high heel shoes bals; ce< her welght on a single b=l
The d’z=eter of the heel is | cm. The Pressuie (in Pascal) exerted by the hzel
on the ﬂou‘;* 15
(Take g = 10 m/s*p »
(&) 2x10°
(b} 4x=10°
{ci 4= 10°
(d) 8x10°

6L.  X-rays of wavelensth 0.!5 nmon a silicon crystal. The first strong maximum
is observed when (e X-ray beam makas an angle of 30° with the planes.
Lalculate the distance between the planes of the silicon crystal

) o5
(a) 0.15nm : o oy s
(b) 0.30 nm , e
{cr U.45 mn i
Wy .6h am
UEBT/ ‘ ' 14 - [P.T O,



62.

53i

G

65.

A transformer operates at V,=9kV on the primary side and supplies electric-!
ENErEV 0 a number of houses at V=120V {both quantities are rms values), If
the total POWer consumption of the houses is 8 kW, estimate the current (in
Ampires) in the primary and secondary of the transformer.

(a) 12 and 800

(b} 9and 667

{c) 6and3525

F

(@ 3 and 450

A 3 moie bubble of Helium gas {mmmammi:l:,} is submerged to a ceruwin depth
m*vater which undergoes an increase of 10 °C in irs temperature. How much
energy is added to the Helium bubble as-heat during the jncrease in i
Yemperature an its tonsequent expansion? (Take R =?E.3-I iimale-K)

(a) 6251

(b) 10407

(c) 12501

(d) 2325 : 1

The Earth’s electric field 150 N/C (directed downward) acts on the electrons
knocked out from the air molecules by the incoming cosmic rays. The work
done (in Joules) in lifting an electron 500 meter upward from Earth’s surface is

(Electric charge on an electron =1 §x]6-19 Coulomsbs)

(a) 3.0x10-M
(b) 1.8x10°M
() L5x10°14
(d) 12x10"%

An iiluminated siice is held 50 ¢m from a screen. How far from the slide a lens
of focal length 10 cm e placed (between ihe slide and screen) to form an
image of the slide on screen?

(a) 25cm

by 213 em

e} 13.5em

fd: 27em

LUEBT/D 20



66. A block of density p = 300 kg/m. floats face down in a liquid of density
1260 kg/m’. The block is 6§ cni high Calculate the depth *Ir' of the biogk
submerged in the liquid
s {a) 2.5cm
(b) 40cmn
(¢} 5.0cm
(d) 5.5cm

67. Caiculate,the energy released duriniz the aipba der:ay of 2%, Given the

ﬁ:-lluw.ng du ' : &

=58 x . ¥
BEU =2 505079 y i e s M
~1311:=134.043-53u , ettty 5 HigreHIES Wil
;Ht = 4.'m25-ﬂ U M“?q— %3
= 3!.- 1 v : i
lu 5 Me W g' e igu.{}qgrz,i
(2) 4725 MeV ok e o % P T O T
= L R s A A = 3
7 ¢ - - il ke o WRIE e e
s s R TS
() 3.50 MeV B L T
(@) 2.75MeV A31-5
Bt us &
--—;-—;,1-5'5' | A

68. In an n-tvpe "emiconductor which of the following stalement is true 3 :: 3 #- * {

(ii Eleciro.s are majority camiers and trivalent atems are the dopends o= " ©
(n) Electrons are minofity carriers and pentavalent aioms are the dupmdi,ﬁ--
(iii) Hoies sr¢ mincrity carricrs and pentavalent atoms are the dopends {3

{iv) Holss are majority carriers and trivalent atoms are the dopends
@ @ '
(b) (i)and (i)
(c) G}
(d) @i)and (iv) -

+ i
[
A

UEBRT/D 2i [P.T.O.
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u€51
AR

A sinuseidal wave travels slong a strine. The tr S
String  to move from maximum displacement o zero s 0125 iieonds.
Caleylate the time period and speed of the wave respectively i its wavelengt

i$1.4 m -

(a) O.5sand28mfs
(b) 1.0sand 1.4 m/s
{€) 1.5sand2.8 m/s
(d) 2.0sand 1.4 m/s

Giameter of the cicle at the surface theough w

-hiah

foes o |

“aier (Given the refrabtive index of warorto be 1.3

(a) 2.8m
by 35m
(c) 42m
(d) 45m

Twe sinusoidal waves of equal amplitude Y, and wavelengtin & wavel in
Oppesite direction along a stretched string 1o produce standing waves. The
third antinode is located at a distance from one end is

(@) 3722

{h a ::“1"4 -'-
(cy TF/2d
(dy 34

In ¢ photoelectric =xperiment with a certain moncckromatic ligh: a reverse
1.25 V potential 15 required to reduce the current o zero. Calculate the
May imum speed of the pholoelectrons (Given mass of the electron=9x] g~ kg,

charge of electron = 1.6 x 107'°C)
(a) 6.6=10° m/s

(Br 575=i0 m's

fey 505 = 10 miss

gy @82 0 mis

P -

—

L
wh g

" A point source of light is 1.2 m below the serface of water, Forin
licht emerge: from the



]
Tad
b

Thz enersy of clecoon in guanien state 5 in Howlrogen atemi s given Ly s

. - .ﬁ R :
relation E, = e . If the-ground state energy is —13.6 £V then the energy of
: n

electron in the sar.und excited stat= is

(2) —-68eV
(b) —d45eV
{c} —3d4eV

i} —13eV

. Theineuc energy of a given eleciron it Gva vnze mors tien 2 cortain Fut

How much the de-Broglie’s wavelength of slectron is bigoer than <2
comesponding wavelength of the proton (Assume that both particles are non-
relativistic and my, = 2000 m,)
{a} 10 !

v~ (b) 20 ; i
(c) 30

™
“(d) 40 .

75. A Camot engine has an efficiency of only 15%. 1f it operates berween constant
temperature reservoirs differing in temperatures by 55 °C the temp-e.rarurf of
higher temperature reservoir is i

(a) 367°K _f:i
(b) 382°K 213
(e 415°K
(d) 421K

T6.  Tritium’s haif-lite is 12.5 years for bets decay. What fraction of pure Tiitium

would remain undecayed after 50 vears?
(@ .
iy 18
4
) 124
VEBT/Ix o) : . (PT.0.
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. The diffraction pattern of the 633 nm laser lisht throush a single straight slit is
observed on a screen 6 m away. The dictance between the centres of the first

T e 2

einisd oviside e central bright finpe 535 000, Tha
{2) 0.85mm
“(6) 075 nun

() 0.45mm

(d) 0.24d mm 3

78.  The wavelength of Helium-neon lpser in'_air is 585 nm. As it enters the eve its
wnwfeng:h- chonges to 450 nm. Calevlme she velocity of tha laser laht incide
the eyzball :

{2) 2.1« |-"?a s
(b) 2.3 x 16" mis
(€) 2.5 = 10" mys
@ 28x10°mss =

79. A circular “oil of radius 10 em, 500 tsens of wire of rotal rezicrance 2 O is

e G

piaced with re.}j!:..'m::: perpeadicular 1o the bwvizonial compunsat of the ool
magnetic field. 1t is rotated about its vertica! diameter by 180° in .25 seconds.
Estimate the induced e.m.f. in the coil (Given the horizorial component of .
Earth's field =2 x 107 T)

(a) ax<1073y

(b 6x 107

© §x<i0’V

(d)y 10x107vV

§0.  You aje given a thin diverging lens of 20 cm focal length. Calculate the
distance at which an object should be placed te obtain 173 lateral magnification

(8 I10cm

" (b) 30cm

(¢} 40cm

(dy 30 cm

UEBT <1
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8L The value of current (in Amperes) through the 3 Q resistance in the circuit as

shown is
_'--.'1——‘_ E_}_
(& 5 %
| s : % . :
:m% | AT

e e e e
£ &

(a) 003 A

ih) Q25 A

fz] RI6A 3

ij 086 A

Bl A 30 V power supply is used 1o charze a 1.2 uF sepacioor vhich fg thep

connzcted 10 a 10 mH inductor. The frequency of the escillating LC circuit is
(a) 3.14ms b
(b} 2.50ms !

(e L2535 ms

(g} .20ms

83.  The resistance of the platinum wire of ihe platinum resistance thermometer at

fce paint is 5 © and at steam roint is 5.2¢ Q. This thermemeter is inserted in a

heot !Equii then its resistance ‘s 5 75 O Calculate the temperature of the hot

1 i
J_lrl-..hr

(a) 300
Yy 250
{=F 200
(dy 130

..:_:E
|
&)
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79.

80,

A 3.6 A cument flows through the headlighis of a cur. The 1oial charps

-

Coulombs! flewed through the lighis in 3 hours is peariv

(a) a4 = v

) 3.6x10
&) 5 2x1p
@ &.4=10°

1 - i ¥ ] 4 . -
£12 wolis batery with 1 €2 inremieg s230 e e 3 conneoios 1o © oL caten
resistance The ratéd of woietead frneng 2nd
rata of conversinm of intarma? chaseles] ancemye s ez it oe ] SO e L
= s a i by = LR HEESE P o [ = w Linemhd L el Cm oy ek Y R
5
@ 10,12
- k]
E, 16 e
»
=

W
F;". .
)
_.,.‘j. &
ma = L .
5 & 1 F

) 8 =107
d) 1o0x107YV

You are given a h

d!ﬂ[an ce at whivh an o

'‘a}  10cm
Wb St om
'€ 30 em

d: S0 om

i-._l Ft}" T et

b

"V are being aceeleraied in a cyclotron where

hcular 1o the dees and a banery of V vol
‘srate the protons. The number .
*prolons s

& aet electric flux (;
-85%16"7 C*/N-m?)

oy



w o
% "
B i Rl oo
L
4 B8 Twe equal and oppesite chorges 12 nC nra nlaced 10 rm it onthe e an
shown in the figure. Taleulate the not cloeirc eld ar -4 WL R :
fiom the charges as shown (i oroper 81 units;
y-axis
T i 1y
WURT- ™ oo
=y
’ g/ e T ¢
s * T
® £ N 3 Sl 18
_ T o1 pe TR
& YEar i Y gl
1 rm—s * ¢
g T
(a) 1.5x |§
B) 32=10°
(c) 6.4x10°
: T 3
(d} 3% 10 .
T
3 : : o
fis 89.  Two protons and an alpha penicle respeciively are heid a1 the corfers of an
o equilateral triangle with side iength 8 * 107" m, The particles are released and
move apart. Their total energy when they ars far apart is
(Giver : charpe on 2 proton =1 6 » 107" C and =0 % 1IN~ -
d1e;
(a) +83~10")
(k) 16x=107"%)
i A
{in (©} 32=i0%;
2 (d) 1.44x10")
UEBT/D 27 R,



0. In the figure shown, each capacitor C, is 6.9 pF znd C; is 4.6 uF. Calculate the

eguivalent capacitance hatwaen v inry fa7 ot R

R C :
- i i 1
T e
b L ]
Ey o B G
(a) 483 pF
f:;]]' 82 uF

B e
Twp [l

1=k

.
o
E

9. An clectron (mass m and charge —¢) is fired along r-axis with a velocity Vg in

an area with uniform clectric field E along y-axis as shown in the figure. The
: trajectory of the electron is given by the relation

: s i

y-axis

X-AXiS

-:I-El_r .
(@) y=- - =
m"r"u
f.h‘} .'|"=_]_ Eh‘: .
2 mvg
ie) f'-—:e-E—zr
va :
1 (eE)? i
(@) y=-+CE- f
2 mvi é




| 9. An Eanth’s sateliite is MOVIRE Wity 3 Bnonr wele e g Beg 2% %
'.-'_"-' I.I-!-.:.' :..I-I':-."_:_" I"--:.J'.;'.':" I"'l---l-"'-.':! - i e ] '."L- . g T e :
ia}) A= &{_L-__ RE
M .
) p=SMe T8
¥ RE
| r i GM
i I-':} = "—.,—E e RE.
! ;
| O e i
i RE s i S
i ki - Rg
i
i
93.  An ambulance producimz siren with megquancy 360 Hz is moving i the
positive x-axis direction with velocity 45 mJ's. Calculate the apparent frequency -
to a listener moving also in the positive r-axis direction with speed 15 my/s.
a) 277Hz = ._ﬁ"i'—* b~
( . p : b N
e :
ib} 330H=z 3 Sg x
{cy 315Uz . A - .
* P Jo St 3
(d) 345 Hz SEAET e S
— - (9
. =% x
94.  The number of moles in ! ke wares i it
{a) 18.0
YA
(b) 253
[ e 5
(d) 55.6
LEBTD 29 [P.T.C.
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. y ", g
S5 A stenm eneme delivers 54 = 108 1 of wenet per riminte ard shaerhs 36 < 100 ]

R L =t T ; E
engine
{a) 3% . i
(b) 25% ¥
{c) Z20% b
. (d) 15%:
Lol O S B :
PR s e St 15 pee-a el Tl B
in their mes spacds
(a) 40%
(b) 30% e
(c) 2074
(dy 10% iy e
s bodv is executing SHM 2ccording o the relation
(in 5.1 units)
r=5ﬁms[2m+n!4}
Its acceleration 2t r = | seconds is nearly
(a) 200 mvs
(b) 175 mes
(e) 150 mfs
(d) 100 m/s®
BRI 30
=T -ui-q?.;nﬁ,__,__ i e L e R i ——— A e



6. The gange pressure produced by a inachiae 1o suck Sud of
; up a tube by a height of 2.0 m from ground is

(Take g = 9.8 m/s?)

(2) 20x10°Pa

(b) 35x10"Pa

(¢) 62=16"Pa

Iy 0oy T

AR anchor of a sive, made of on winm densiny 4350 far

lighter in water. Calculare the volums of ancher and iis weight in air 2

(Take g = 9.8 m/s") :
(a) i.?sxlu-?nf;:.mxw
(B) 2.14 ¢ 107 mits 1.65 KN —_

(€) 587 =107 m* 3.75 KN
(d) 7871077 m* 567 KN

i00-  The coefficient of volume expansion of glycerin is 49 = 10~

R | WL PR T R TR |

n Pt S

3

Sk Calculate the

fractionai change in its density for 2 30 °C rise in its temperaturs

(a) 49107 v
(b) 32x1072
{c) 1.5x10
(d) 08=x10°

. LEBT/D 31
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101. Let a and p be the roots of the quadratic equation .
2 ginf - visinfBecosB+ )+ cosd =0
s { L BT
Then ¥ | @® +=—="] is equal io
H:ﬁl_\_ B" r-'
I 1
(a) — +—
I -cosB  i-+sint
.I .
0¥ = + i_ - 5
l +ca58  1-sims
' I-cak@ Feain
&t o
i+cos8 1—sinb r
- : i I
102. Ifalire p=3x+ I cuts the parabola x~ —4x—4y+ 20 =0 at A and B, then the ‘ |
1angest of the angle subtended by line capment AD 21 origin is 1~
34 = l""\
B3 e i
{a) = v
205 i
83 |
b} v |
209 j
o &
243
(d) Mane of these ;
/

103. Ifa. & and « be three distinct real numbers in G.P. and a + o~ - = ¥k then X

cannot Le
{a) 4 |
(by -3 ,
(c) -2 IJ
(dy 2 I
: |
5 9 !
|




—
=
&
—
=
o
-
1
2
=
!
=]
&
s,
-
=
=
=
L
I
|
=]
—
=
o
o
]
=
K
i
o
e
F-u
=
2
H
M
b
oy
=
=H
iy
I
]
=

(cy 240
(d) 244
. . % S
- 105, A circle touches the x-axis and also touches the circle with centre (0. 3} anc
radius 2. The locus of the centre of the circle 15

{a} aciwcle

i s

I.'-\-
phriml, L

(dy ahyperoola |

| .
106. If 19™ term of a nonzero A.P. is zero, then its (49" term) : (29" term) is

: (a) I

: i) 4l . |~
fcy &1

' (@) 13

107. The locus of centre of ihe circle ouching the line 2x—v=1 at{l, I} is

(@) x=3v=2
|
| (b) x+2y=0 »
i. () zx+)= 2
(dy Zr=jy=1l
CERT/D 33 (P T.0




108, The positive value of L for which the coefficient of ¥ in the EXQression
s T L
i A

(b} 4
{cj L.I'E
id) 3

W9,  ABCD is a square of unit area, A circle is tanTent 1w sides of

i i N o
b B e [ S g . ¥ 3
PALSTE Ut Ty EXa0 Y Ol o e v . el ]

(c)

(d)

—

= 1= &

5 e |
116. If .';,Ir,: € IR, such that @+ b+ =18, then the maximum value of .. *%o* is
equal 1o
(a) 28, 32
(b) 233 ' ;
{cj 2%x32

(d}y 2" x3%

115, The eqimion of the plane bisecting the acute angle between the planes
2x—y+2z+3=0and 3x—2y=6:+8=0 is

(a) 23x-13»+32:+45=0
(b) Sx—y—-4:=3
() Sy—y—dz+45=0

(d) 23r-13y3+432z43=0




¥

e e e ——

0
sy —————TL L il 1
e ————
L

R T R ——

#-.-..- -

i) :rr:
b <
2
(c) 2
il l
(2} {6,4)
(b} (-3,3)
{c) (-8,8)
d} (9,7
114, For x- —(u+3i}xi=3=0 to have real solctivans, the Fathe U5 ol ie
() (=, =)l W Tyt =
th:l i--j:l-?:} L | R |
- | SRt .
i 1 --'JL,—T] e - i ¢ e s
T_ ~ = -:I_"_n L o vl f =
R i L ) e =
- jie _I:l-.- -

HS5. The bine 2x+4 =1 touches a hyperboia and p:ass:s through the poimt of
irtersection of a direcrrix and the r-axis. The eguation of hyvperbola is

() -2

{dy =i

LEBTT 35 [t.T.O.



116. Let A= {x,x3.X5...%3}, B= {»,»,»n}. The total number of functions

£+ A — B that are onto and there are exactly three elementzs x in % =uch that

Wi

Ay At
(k) 510
e} 630

(d) None'of these

1:- e E :..:' i J' i 2 [} C 1 o I " [
I,
{b) (/3 4/3)
(c) (=34, 4/3)
(d) none of these i
Y i ; . 2 ! 1 e
118, I the vhaxmmam valee &f v= oot —- 03’y cooies s
J L]
value of ¢ is
() -2 i
» §
by 2 H
2 B
icF =
_ 3
: 2
{d)y -
. N
'
j
LIERT:T) 1l




6. Let A={n.5.0...0), B={j

). Va). The total number of functions

T
1
F:A —B that are onto and there are execthy thres clomernts 1 5 & cpch b
,

thi 510
() 630
{(4) WNone of these

L i

13).  [Sthe intercamiz made on ks lise v 5o Ly Pnog v ™ o = !

1

{c) (=3/4, 4/3)

(d) none of these ~

s I8, If the maxemmm val L L oL -
. ;i : = i ™,

value cf o is

L]

(&l

uEBT/D 36




12 The Mumber of points in the reciangle E'{]',_}'_].'—!.Ef._ri]lillhl =3gr<3)

T 3 Fyl 3 =y & b - e . 1 T it 9
'L'.'.Fha'l iz on the ¢ 1 e g L B PR T A e

c) 4
fdy 8

=y SO .

120. The last digit of {11 4+ FAE S Lo ELLLE Y

iz Tha ase ke - o e Firrent ate T
121, The areg be dnezd by the cirpls - THT =0, e peral ol o = <3 and e |ige

¥=xm y20js o
2
(a) =424 e
3 — L
J_f'\]. —_._-':
3
2
{CJ T"‘JT
3
A
fﬂ'_} Fgd
3

132, The constraing;
—X +a2 <]
~N+3r-<9

Tty 20
defines op
(a) Bounded feasible soace
(bj Unboundegd feasible space
(¢) Beth bounded and unbounded feasibje space
(d) None of these

LEBT/D 37 : P70




e e i el i

i e Al B R el T e B

’2 tany+ +) o : .
{c) (_{m + C; where C is gn arbeiraa - Censlant 2
S T

i s T i - &

{d) | EM + C; where C isan arbitr - -oastant

¥. iea ’ £ ) .
< S0 L
2
() ioa(+f2+i)
1 3 f

(b) Fiﬂg{-ﬁ +1) g

f_c} -fl{:-g{-.-i—l} g . +acl *

(d log(v2 -1 ;

) & og( )

125, A bag contains 30 white Lalls and 10 red balls. 16 Valls are drawn one-hyv-one ]

randomly from the bag with replacement. If X be the number of white halls .

: measn X b
drawn, then ual to
pre o e e
(a) 4 ot = Te
ped = 1o
3

I L : |

d 32 *
UEBTD 38 :
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| e s ; vem
I (b} :r[ :: - fj
r &
| f : Ir il ] \III
ic) i . i
LT
m:'m'munli numnber of independent £1015 2l the Wiz required ov him 20
peobabilivy of Butting the target a1 jeast Dhwe IS oregter than 6. is
] (a 6 |, '
; {b) s
{z} 4 = "“--...‘
iq_':: 2, | »
& . ‘._| M
128. The sclution of the differential equation :_f% +ycosxy= sm;'l .is
© o {a) pedinx =C'+{='_1"j“’[5in.t—ﬂ
(b wetmr ¢ + &M
(€) ye¥* < Cesinx(sing 1y
{2) ye¥nr - oy o~sin "(sinx ~1); C being an arbitrary constant
UERTD 39
I"""""""—"W-~1.----- ..... = o

Ty alh
lai,d -y

[PT.G



129. A data consists of observazicns v . x. O |

Vg A -

e,
o) g

(d) 3,3 ) g

I31. Letd=R.and
—— "“‘--H

Fom gy ;
| o r.--: I
1

A=l | Anf+2
3 2sinf-g —:.mﬂ+'?+’?'d
)

[ g .
8[0.2x]. If min ;
] imum valye of det{A)=£_ thenavajue of & is

(a; =7
M) 24602%32)
(¢} =5
(@ 2241

LEBT/D 40
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i ---._..-.-I__l

% I 4
(c) ‘-‘E'r-

I
¥

) is disconiinuoyg
(€) s continuous by not differentiable

{(d} is differentiable

T —
— - .“\

bl ik veergr ].'-:"E_'ljl."".':r-f.‘u\..f'! VSO { & om pmaxis s
{2} 1
{o) 2
£ B

La J.hl

141, Locug of the point of intersection of the iangent ar the end points of 1}..

2 or
chord of {he ellipse i; * —535 =L (& &) 18 afan
i

(a} circle

(bi ellipse

(c)  hyperboly E
3’.
(d) pair of Straight jine ;
HERTMD ? 42 .10
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144.

f2)

g

=

-';r‘-.|._.

v R Pobale. f S Gl i i g
|
i

The coordinates of the foot of perpendicilar is

g,

@ (1,3,5) >

{b) (0,3 -1

(<) (2.4

d (134

Which of the fallowin g statements is alwavs rue?

ia) If fixyis increasing, then /~'ix}is decreasing

(b) If y(x)is decreasinz. then : 15 also incr=asing

= fix)

(¢) Iifand g are positive funcrior and A5 increasing and g is decreasing, then
L is a decreasing function
4

(d) Iffand g are positive fiinction and fis decreasing and g is increasing, then
L is a decreasing function

T M



L
{c) 3
iy 4 '
- Thy -3
) (—ss,0)
(d) [2,3) L
L]
e -
I47. D tomnliy ek i ekl G and argument 9, then dryg [ — |
I+7
equals to
() -9 :
g
{bh}j ——p ¥
2
(<) @
(di 4-9

8. Let f(x)=a? +het oy - have extrema g = @, f zuch tha g B <0 und
j'm} f(B) <C. Then theiqummn F(x)=0 has
(&) three equal roots
(b} one negative root j (u)<0and f(B)>0
(¢} one positive root if¥ w)>0 and Jipr<n
{d; Nene of these

HSEND 45 = [5.T.00



