This question contains statements-1 and statement-2f the four
choices given after the statements, choose the dhat best describes
the two statements.

(1) Statement -1 - is true, Statement-2 is false.

(2) Statement -1 is true, Statement - 2 is truateBtent -2 is the correct
explanation of Statement-1

(3) Statement -1 is true, Statement -2 is trueteStant-2 is not the
correct explanation of Statement-1.

(4) Statement-1 is false, Statement-2 is true.

1. Statement 1: For a charged particle moving from point P tinpQ,
the net work done by an electrostaric field onpgh#icle is independent
of the path connecting point P to point Q.

Statement 2 :The net work done by a conservative force on gacbh
moving along a closed loop is zero.

Ans (3)

2.

The above is a plot of binbding energy per nuclégnagainst the
nuclear mass M; A, B, C, D, E, F correspond toedéht nuclei.
Consider four reactions :

(i) A+B® C+e
(i) D+E® Fe and
(1) (i) and (iv) (2) (i) and (iii)

(i) C® A+ B+e
(iv) F® D+ E+e
(3) (i) and (v d) (ii) and (ii)

Sol. : (1)All reactions which proceed in the direction ofreasing B.E.
per neucleon will release energy. Hence (I) andl (W be true.

3. A p-n (D) shown in the figure can act as rectifire. Atemating
current source (V) is connected in the circuit.

>

©

The current (1) in the resistor (R) can be shown by
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Sol. (3)The given circuit is a half wave rectifier.

4. The logic shown below has the input waveformsai#d 'B' as shown.
Pick out the correct output waveform.

M=

Input A——L

v
'

Output is :
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@
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(4 A A T
Sol. 1 (1)

A B Y

0 0 0

0 1 0

1 0 0

1 1 1

Truth table of AND gate

5.1f x, v anda denote the displacement, the velocity and thelexatéon
of a particle executing simple harmonic motion iofet periodT, then,
which of the following does not change with time ?

(1) 2T+ 4°V (2) aT/x
(3) aT+ 2pv (4) aTlv
Sol.: (2) al_wxT_ WT = constant

X
6. In an optics experiment, with the position of digect fixed, a student
varies the position of a convex lens and for eawditipn, the screen is
adjusted to get a clear image of the object. A lyragtween the object
distance u and the image distance v, from the lisnglotted using the
same scale for the two axes. A straight line pgs#inough the origin
and making an angle of 4&iith the x-axis meets the experiment curve
atP. The cordinates d? will be :

@ @f.2f) () @) (.0

(3]

232 (4) (4f,4f)
Sol. :

2f P(2f, 2f)

2f

7. An thin uniform rod of lengtth and mass m is swinging freely about a
horizontal axis passing through its end. Its maxmangular speed is
w . Its centre of mass rises to a maximum height of :

1 Pw 1w 1 Pw 1 Pw
W3 @50 @5 @ -
9 69 2.g 6 g
Sol. : (4)By conservation of mechanical energy
1w’

1 1mP
~Iw =mghy,,; =—W = i hy,. =
> MPNeom s 573 mgh,, 5 hegn 69

Q
8.LetP (1) =
et P (r) PR

r be the charge density distribution for a soilid of

radius R and total change Q. For a point 'p' infigesphere at distance
r; from the centre of the sphere, the magnitudeeddtst field is :

Q Qr Qv
2 — 3 = 4) —
()4pIDrf ()4pIDR“ ()3pI0R“
Sol. : (3)Applying Gauss Theorem

@o

E>ds>c05q;Qﬂ
lO
" Q
X 4 dr
L, PR* ¢ Qr
Ex4p? & = - ; E=—1—
Ty 4pT, R

9. The transition from the state n=4 to n=3 in a bgdn like atom
results in ultraviolet radiation. Infrared radiativill be obtained in the
transition from :

1201 (23®2 (3)4® 2 (4)5® 4
Sol. : (4) As we go to higher energy levels difference afrgy between
two consecutive levels decreses, so wavelengteases,5® 4

10. One kg of a diatomic gas is at a pressur@ daf0® N/nt . The

density of the gas is 4kgfnWhat is the energy of the gas due to its
thermal motion?

@ 3103 @510 (36 107 @ 7103
Sol.:(2) u=fpv =2 g 100 L =5 103
PR 4

This question contains statements-1 and statement-@f the four
choices given after the statements, choose the dhat best describes
the two statements.

11. Statement 1: The temperature dependence of resistance idlyisua

given as R = R, (L+aDt). The reisstance of a wire changes from 100

W to 150 W when its temperature is increased fromi@1o 227 C.
This implies thata =2.5" 10° f C

Statement 2: R =R, (1+aDt) is valid only when the change in the

temperatureDT is smallandDR =(R - R )<< R,

Sol. : (4)
Basic concept hence statement 1 is false antr2eis

Directions : Question numbers 12 and 13 are based on the falipw
paragraph.

A current loop ABCD is held fixed on the plane
of the paper as shown in the figure. "The arcs Bt B
(radius=b) and DA (radius=a) of the loop are‘f
joined by two straight wires AB and CD. A 1
steady current | is flowing in the loop. Angle 'OQQ?O"

made by AB and CD at the origin O is°30 D
Another straight thin wire with steady current | b
flowing out of the plane of the paper is kept a C

the origin.

12. The magnitude of the magnetic field (B) due to ltep ABCD at
the origin (O) is :

mlb -a)
(1) Zero ) By
ol b-a ™ o ay b
®) ap b (4 ™ 2(b- ay P4 (@ b)
Sol.:(2) B, =MIP BIp. M 4 .
4pa6 4 b6 24ab

13. Due to the presence of the currgratithe origin :

(1) The forces on AB and DC are zero

(2) The forces on AD and BC are zero.

(3) The magnitude of the net force on the loop isey by

%m, 2(b - )+P/ (a+ b)

m,lll(b_ a)

(4) The magnitude of the net force on the loopvemy by ~aat

® ®
Sol.: (2)B and dl are parallel at every point so Force on AD & BC is
zero.

14. A mixture of light, consisting of wavelength 590mnand an
unknown wavelength, illuminates Young's double afitl gives rise to
two overlapping interference patterns on the screEine central
maximum of both lights coincide. Further, it is ebged that the third
bright fringe of known light coincides with the 4kmight fringe of the
unknown light. From the data, the wavelength ofahknown light is :

(1) 393.4 nm (2) 885.0 nm (3) 442.5 nm (4) 776.8 nm
Sol. : (3)Position of { bright fringe frrom central maxima is Given by

_nb

Y, a s Now, Y3 =Y, | = 442.5nm

15. Two points P and Q are maintained at the potentibll0V and- 4V,
respectively. The work done in moving 100 electrisom P to Q is :

(1) -9.60 10" J (2) 9.60° 10 J
(3) -2.24 10*J (4) 2.24 10*J
Sol. : (4)Work done =q[V, - V] =2.24 10*° J

16. The surface of a metal is illuminated with thehtigf 400 nm. The
kinetic energy of the ejected photoelectrons wasdoto be 1.68eV.
The work function of the metal is : (hc = 1240 evi)n

(1)3.09eV  (2)1.41leVv (3) 1.51 eV (4) 1.68 eV

Sol.: (2) f= E- K =1.42eV
U u
17. A particle has an initial velocity oBi+4 | and an acceleration of

) U
0.4i+0.3]j. Its speed after 19is :

(1) 10 units  (2) 72 units (3) 7 units  (4) 8.5 units

LA o o
Sol.: (2 u=3i+4j; a= 0.4i+0.3]

v, (t)=u, +at=7
v= Vv =72

18. A motor cycle starts rom rest and acceleratesgatostraight path at
2m/g. At the starting point of the motor cycle thereaisstationery
electric siren. How far has the motor cycle goneewthe driver hears
the frequency of the siren at 94% of its value wtrenmotor cycle wast
at rest? (Speed of sound = 330%ns

(1)49m (2)98m (3)147m

v, (t)=u, +at=7

(4)196 m

s=98.01Im

Sol.: (2)n' = u uu" n; u, =19.8m/se; V’ =f +2a
19. Consider a rubber ball freely falling from a heigh= 4.9 m onto a
horizontal elastic plate. Assume that the duratigh collision is
negligible and the collision with the plate is tbtalastic.

Then the velocity as a function of time and thegheias a function of
time will be :

y
h

t
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Sol. : (3) Following the sign convention and using equatiohsnotion
the answer is (3)

20. A charge Q is placed at each of the opposite soofesquare. A
charge q is placed at each of the other two coriietBe net electrical
force on Q is zero, then Q/q equals :

1
1)-2v2 (2-1 3)1 4)- ——
() 2 3 (] NG
Sol.:(1) AskE+E+E=0 J2KIQ- KT
h e a 2
Q.. 22 (-ve as sign of the charges must be opposite)
q

21. A long metallic bar is carrying heat from one tsfénds to the other
end under steady-state. The variation of tempezaturalong the length
x of the bar from its hot end is best describedvbich of the following

figures ?
0
@ b »
9
4 \

9/-\
@
Sol. : (2)-ve temperature gradient is constant in the stetatg.

®

—_—— 5

2
R

is sorrounded by air. A light ray is incident ag timid point of one end
of the rod as shown in the figure.

22. A transparent solid cylindrical rod has a refreztindex of t

The incident angle for which of the light rays grazes along the vl

therod is :
) sin (1) (@) sin? \/—%
(3) sin* }/ﬁ (@) sin %/5
Sol.: (4)r=90-C m:,i
sinC
r=30 c=60 asm :m
sinr
2_sng o g 1
J3 sin3@ J3

23. Three sound waves of equal amplitudes have frezg®(n -1), n,
('n +1). They superpose to give beats. The numberaish®oduced per
second will be :

14 23 (32 @1

Sol. : (4) Considering local maxima 2 beats will be producéilenif we
ignore local maxima 1 beat will be produced.

24. The height at which the acceleration due to gyabiacomes%
(where g= the acceleration due to gravity on théasa of the earth) in
terms of R, the radius of the earth, is :

(1) 2R (2)% @RZ2  @)2R
sol:Mah=g R heor
HeMEe oy -

25. The wires are made of the same material and teveame volume.
However wire 1 has cross- sectional area. A anc \Wirhas cross-
sectional area 3 A. If the length of wire 1 inceeaby Dx on applying
force F, how much force is needed to stretch wiréy2the same
amount?

Q) F (2) 4F (3) 6F (4) 9F
FxL F ¥
Sol.: (4) Y = = ; FUA®  F=9F
4 AxD  A’Dx K 2

26. In an experiment the angles are required to basaored using an
instrument. 29 divisions of the main scale exactincide with the 30
divisions of the vernier scale. If the smallestislon of the main scale is
half-a-degree (=0%, then the least count of the instrument is :

(1) one minute (2) half minute (3) one degree) h@f degree

. . 0 ¢
Sol.: (1) LC.= Value of one part.o.n _mam SCe _ 5 60 = 1
Total no of divisions 30
27.
E
= L
R
o §

An inductor of inductane L = 400 mH and resistofsresistances
R; =2 W and R=2 W are connected to a battery of emf 12 V as

shown in the figure. The internal resistance ofliattery is negligible.
The switch S is closed at t=0. The potential dromss L as a function

of time is :
1Tze3‘v ®) 6(1» e’%_z) v

Sol. : (4) i(t) =1, (L- ™) L% 42e%

(1) 6e*'V (b) (4) 126"V

Directions : Question numbers 28, 29 and 30 based on the dmlyv
paragraph.

Two moles of helium gas are taken over the cycl€€BB, as shown in
the P-T diagram.

2x10°1 4 B
P (Pa)
i .
1x10°4 L 2
1 1
300K 500K T

28. Assuming the gas to be ideal the work done omésein taking from
AtoBis:
(1) 200R
Sol. (3)

(2) 300R (3)400R  (4) 500R

29. The work done on the gas in taking it from D tisA
(1)-414R  (2) +414R (3)-690 R (4) +690 R
Sol. (1)

30. The net work done on the gas in the cycle ABADA
(1) Zero (2) 276 R (3) 1076 R (4) 1904 R
Sol. :(2) For Questions 28, 29 and 30

A® B Isobaric Expansion
B® C Isothermal Expansion
C® D Isobaric Compression
D® A Isothermal Compression
P
A B
D c

Work done = PxD/
A® B=nR[T, -T,] =400R

D® A= nRTh &
R

SoAns  (28)work done = 400 R
(29)- 414 R and (30276 R

31. Knowing that the Chemistry of lanthanoids (Ln) @minated by its
+ 3 oxidation state, which of the following staterteeis incorrect ?

(1) Because of the large size of the Ln (lll) iahe bonding in its
compounds is predominently ionic in character

(2) The ionic sizes of Ln (lll) decrease in geheméth increasing
atomic number

(3) Ln (lll) compounds are generally colourless

(4) Ln (1) hydroxides are mainly basic in cha®ct

Sol.: [3]

32. A liquid was mixed with ethanol and a drop of camtcated
H,SO, was added. A compound with a fruity smell was faimehe
liquid was :
(1) CH,OH

(HCHO  (3)CH,COCH, (4) CH,COOH

A+C,H.OH¥¥® Ester
(Fruity smell)

i.,e. A® CH,COOH
33. Arrange the carbanions(CH,),C,CCL,(CH,), CH,G H,CH, in
order of their decreasing stability :
(1) C4H,CH, > CCl, > (CH,),C> (CH,), CH
(2) (CH,),CH>TCl, > G,H,CH, > (CH,),C
(3) CCl, > C,H,CH, > (CH,),CH> (CH,),C
(4) (CH,),C> (CH,),CH> C,H,CH,> CCl
Sol.: [3]

Sol. :[4]

CCl, > C,H,CH, > (CH,),CH> (CH,),C
dp- @ Resonance
Stabilization

As alkyl group - stability of C

34. The alkene that exhibits geometrical isomerism is :
(1) propene (2) 2 - methyl propene
(3) 2 - butene (4) 2 - methyl -2- butene
Sol.:[3] CH,- CH= CH CH,

35. In which of the following arrangements the sequeisceot strictly
according to the property written against it ?

(1) CO, >Si0, < SnQ < PbhQ increasing oxidising power
(2) HF > HCI < HBr < HI: increasing acid strength
(3) NH; > PH, < AsH, < ShH, : increasing basic strength

(4) B>C <0< N:increasing first ionizaation enthalpy
Sol.[3] The correct basic strength of "group hydrides is
NH, > PH, > AsH, < SbH,

The basic strength of hydrides decreases downrthgg

36. The major product obtained on interaction of phemith sodium
hydroxide and carbon dioxide is:

(1) benezoic acid (2) salicyladehyde

(3) salicylic acid (4) phthalic acid

o4 OH
. 3
Sol.: [3] @+ CO, Y% @COOH

Salicylic acid
37. Which of the following statements is incorrect netjag
physissorptions ?
(1) It occurs because of van der Waal's forces
(2) More easily liquefiable gases are absorbedigead

(3) Under high pressure it results into multi malec layer on adsorbent

surface
(4) Enthalpy of adsorptio{DH 00 IS low and positive

Sol. [4] Enthalpy of adsorption is negative

38. Which of the following on heating with aqueous KOptoduces
acetaldehyde ?

(1) CH,cOCI (2) CH,CH,CI
(3) CH,CICH,CI (4) CH,CHCI,
Sol.[4] CH,CHCI, ¥ CH, cH O

39. In an atom, an electron is moving with a speedQff B/s with an
accuracy of 0.005%. Certainity with which the piosi of the electron

can be located is (h=6.6" 10* kgnfs' mass of electron,
e, = 9.1 10" kg):
(1) 1.52 10* m

(3)1.92 10°m

(2)5.10° 10° m
(4) 3.84 10° m

Sol. [3] Dv =600" 2905
100

0.030

Dx.Dp =4L (Heisenberg uncertainty principle)
p

DxmbDv =1L
4p
Dx.9.1° 103" 3 10? :M
s 4”314

Dx =1.92" 10° m
40. In a fuel cell methanol is used as fuel and oxyges is used as an
oxidizer. The readction is :

CH,OH(I)+3/20, (9)%% CQ (8) 2H O(l) At 298
K standard Gibb's energies of formation for
CH,OH(l),H,O(l) and CQ (g) are — 166.2, —237.2 and —394.4 kJ'mol

! respectively. If standard enthalpy of combustiémethanol is — 726
kJ mot?, efficiency of the fuel cell will be :

(1) 80% (2)87% (3) 90% (@) 97%

Sol. CH3OH+2023/4® Cor 2H0

DG’ = (G; )pmduct - (Gnr Jreactant
. 3. .
i . += DG
DG/[CO,]+2'D(G ) - 2
DG, =0
= (-394.4+ 2 «( 237.2) -( 166
=-703.60
DHY =-726.00
0
% efficiency = &~ 100
c
-702.6
:M “ 100
(-726)

=96.78%= 97%

41. Two liquids X and Y form an ideal solution. At 30Q vapour
pressure of the solution containing 1 mol of Y @hdhol of Y is 550
mmHg. At the same temperature, if 1 mol of Y istlier added to this
solution, vapour pressure of the solution incredsesOmmHg. Vapour
pressure (in mmHg) of X and Y in their pure statéisbe respectively :
(1) 200 and 300 (2) 300 and 400

(3) 400 and 600 (4) 500 and 600

Sol. (3) 1molx
3moly g
P, = 550mmHg

550= 1
4

1molxp)
4molyp:
P, = 560mmHg

ea g - eq(d

4., 1 3
—"550= =+ =
5 5 i 5 g
1 4
560==f +—
5 d‘] 5 d
1
120==
H
p; = 600
from eq. (2)
p) =400

42. The half life period of a first order chemical réen is 6.93
minutes. The time required for the completion o%#08f the chemical
reaction will be (log 2 = 0.301) :

(1) 230.3 minutes
(3) 46.06 minutes

(2) 23.03 minutes
(4) 460.6 minutes

Sol.[3] t, =6.93min
2
(=235 G
k C
C=C,- .0.099G= 0.01¢
= 2.303IO C,
k 0.01G,
= 2'303I09100
k
_2.303 2
k
_ 2303 2t 0.693
0.693 3 3 k
- 2308 6.93 2
0.693
=46.06 min
43. Given :
E),., =-0.036V,B, =- 0439V



The value of standard electric potenital for thearge,
Fes,+ € ® F& (aq will be:
(1) 0.072V  (2)0.385V (3)0.770 V (4) = 0.270 V
Sol.[3] Fe™" + 3¢ ¥%#& Fe E- 0.03
Fe¥# Fé%* 2e E+ 0.439
Fe''+e %@ F& 6D GD G

-1 F E-"3F( 003-{72F 04 E=077V
44. On the basis of the following thermochemical data
(DG'f H,y =0)

H,O0() ¥%#® H'(ag) OH (ag) H 57.32k
H.(@)+30, @)% H,0(P H 286201
The value of enthalpy of formation &@H" ion at 25°C is :
(1) -22.88kj (2)-228.88kj (3)+228.88kj (4) - 343.52kj
Sol.[2] For enthalpy of formation ofOH"
20,@+3H.@%® OHD H 7
given
(1) H,O()¥%#® H*(ag) OH (adp H 57.32k
@ Hz(g)+%oz (6)= H,0(I)DH = - 286.20k

® %Hz(g)%@ HD He 0O
eqg. (1) + eq. (2) + reverse of eq. (3)
H.(@)+30,(@)* KO+ H %% H+ O+ HO( 3 HO

%Hz +%o2 Y OH
DH =(57.32)+( - 286.7)

DH =-228.88Kj

45. Copper crystallises in fcc with a unit cell length361 pm. What is
the radius of copper atom ?

(1) 108 pm  (2) 127 pm (3) 157 pm (4) 181 pm

Sol. [2]Infcc r=-2

22
a=361lpm

361
r=——==127 pm
22 P

46. Which of the following has an optical isomer ?

(1) [CO(NH,),CIT" (2) [CO(en)(NH, ), F*

(3) [CO(H,0), (en)f* (4) [CO(en), (NH,), T

Sol. (4) Octahedral Co(en), (NH ), ® exist in 2
geometrical isomeric forms and cis isomer can sbptical isomerism.

complex

47. Solid Ba(NQ), is gradually dissolved in 4.0" 10° M Na,CQ,
solution. At what concentration oBa* will a precipitate begin to
form ? (K, for Ba CO,= 5.1 10° ):
(1) 4.1 10°M (2)5.1 10°M
(3)8.1 10° M (4) 81 10" M
Sol.[2] Ba(CQ,), %@ Bd* CO’

Ky =

5.1 10°=

Ba" CO2

B& ~ 1 10

_ 5.1 10°

T 10°

Ba'*

48. Which one of the following reactions of Xenon corapds is not
feasible ?

(1) XeO, + 6HF® Xek+ 3H O

(2) 3XeF, + 6H,0® 2Xe XeQ+ 12HF 1.50

(3) 2XeF, + 2H,0® 2Xe 4HF Q

(4) XeF, + RbF® Rb[XeF ]

Sol.(1) XeR, +3H,0® XeQ+ 6HF (its spontaneous)

49. Using MO theory predict which of the following spes has the
shortest bond length ?

@) of (2 O, (30, @) oF
Sol. [1]
Sol.Bond order:%[lo— 4=3
1
Bond ordera————
Bond length
50. In context with the transition elements, which be tfollowing

statements is incorrect ?

(1) In addition to the normal oxidation states, #ieeo oxidation state is
also shown by these elements in complexes

(2) In the highest oxidation states, the transitimetal show basic
character and form cationic complexes

(3) In the highest oxidation states of the firgeftransition elements (Sc
to Mn), all the 4s and 3d electrons are used fodbgy

(4) Once the Yconfiguration is exceeded, the tendency to invali¢he
3d electrons in bonding decreases

Sol. [2] In the higher oxidation state, the transition mstabws acidic
character and forms anionic complexes.

51. Calculate the wavelength (in nanometer associaiéu avproton
moving at 1.0 16 ms' (Mass of proton =1.67" 10” kg and
h=6.63 10* Js):

(1) 0.032 nm (2) 0.40 nm

h_  6.03 10*

(3)25nm (4) 14.0 nm

Sol.: [2] I = ™ 167 107 18
3.97 10 m
=3.97 10° = 3.97 10° 10
=0.397nm
=0.4nm

52. A binary liquid solution is prepared by mixing ngtene and
ethanol. Which one of the following statementsasrect regarding the
behaviour of the solution ?

(1) The solution formed is an ideal solution

(2) The solution is non-ideal, showing +ve deviatilm Raoult's Law
(3) The solution is non-ideal, showi8ng —ve dewatirom Raoult's Law
(4) n-heptane shows +ve deviation while ethanomsheve deviation
from Raoult's Law

Sol.[2] normal heptane decreases interaction between étimahecules
so they show positive deviation from Raoult's Law

53. The number of stereoisomers possible for a compaeinthe
molecular formulaCH, - CH= CH CH(OH) Me is:
13 (22 (3)4 4)6

© Sol.[3] CH, - CH= CH CH(OH) Me

Total number of stereo isomers = 2
n=2 \' no. of stereo isomers = 4

54. The IUPAC name of neopentane is :
(1) 2 - methylbutane
(3) 2 - methylpropane
Sol.[2]

CH,
1 2| 3
CH,- G CH,

|

CH,

(2) 2, 2- dimethylpropane
(4) 2, 2 - dimethylbutane

2, 2 - Dimethyl propane

55. The set representing the correct order of ioniwsais :
(1) Li* >Be* >Na" > Mg**

(2) Na" > Li >Mg? >Be*

(3)Li* >Na* >Mg? >Be*

(4) Mg* >Be* > Li* >Na*

Sol.[2]
Based on effective nuclear charge, the correctroofliéonic radius is

Na' > Li >Mg?® >Be*

56. The two functional groups present in a typical cagurate are :
(1) -OH and COOH (2) -CHO and COOH
(3)>C=0and- OH (4) -OH and CHO

Sol.[3] >C=0 and- OH carbonyl group & alcohol group present

57. The bond dissociation energy of B-F in 8§ 646 kJ mof whereas
that of C - FinCF, is 515 kJ motf* . The correcxt reason for higher B-

F bond dissociation energy as compared to that-of &:
(1) smaller size of B-atom as compared to that eb@m
(2) stronger s bond between B and F in BRs compared to that

between C and F in GF
(3) significant pp- p interaction between B and F in Bwhereas

there is no possibility of such interaction betw€ead F in Clr
(4) lower degree ofpp- p interaction between B and F in Bthan

that between C and F in CF
Sol. [3] p° - p° back bonding decreases the bond length ip &t
hence increases the bond energy.

58.In Cannizzaro reaction given below :

2PhCHOY## Ph CH GH

PhCQ,
the slowest step is :

(1) the attack of :OH at the carboxyl group

(2) the transfer of hydride to the carbonyl group
(3) the abstraction of proton from the carboxylioup

(4) the deprotonation oPh CH, OH
Sol.[2] The transfer of hydride to the carbonyl group isSRD

59. Which of the following pairs represents linkagenigos ?
(1) [Cu(NH,),][PtCl,Jand[Pt (NH, ), ][CuCl, ]

(2) [PA(PPR ) JI(NCS) Jand[Pd(PRh,) JI(SCH)

(3) [CO(NH,)sNO,ISO, and[CO(NH ) SQ INQ

(4) [PtCI,(NH,),]Br,and[PtBr, (NH,),]Cl,

Sol. [2] NCS is an ambidentate ligand

60. Buna-N synthetic rubber is a copolymer of :
Cl
I
@ H,C=CH- C= C
,C=CH- H, anc
H,C=CH- CH= CH,
@ H,C=CH- CH= CH, and
H,Cs- CH= CH,
® H,C=CH- CN and
H,C=CH- CH= CH,
H,C=CH- CN and
H,C=CH- C= CH,
I
CH,

)

Sol.[3] Buna-N synthetic rubber
H,C=CH- CN and
H,C=CH- CH= CH,

61.Let a, b, ¢ be such that b (a +cp. If

a a+l a a 1 b 1 <
-b bt1 b a1l -b 1 +c (, then the value of
c c- l e (_ l)n*Za (_ ])n*1 b ( 3n
nis:
(1) zero (2) any even integer
(3) any odd integer (4) any integer
a -b c
Sol. (3)Transpose the first determinant we 1 b+1 ¢ 1 and
a-1 b 1 ¢

then shift the first row to third row, we get

a+l b+1 c a 1l B 1 <

a-1 b 1 e a 1l -b 1 +c

a -b ¢ (_1)n,za ¢ ])mb (9
a+1 b+ 1 c 1
a-1 b 1 ¢ 1

a+(-9%a- b { P | X

givesa+{1)"*2a=-b+(1)"*tb=c+¢1)c=0onlywhenn=
odd integer.

62.1f the mean deviation of the numbers 1,d.3 + 2, ...... ,1+100@
from their mean is 255, then thés equal to
(1) 10.0 (2) 20.0 (3) 10.1 (4) 20.2
Sol. (3)
1+(1+d) +(1+ 2d + ......... ¥ 10Qc

Mean of given data ( d) ( C} i{ o =1+ 50d

101

-50d+ | 49d¢+ ... + ..+| 50d

Given M.D. =255 [-50d+ | 49¢ ‘ ¢=255

101
2d(1+2+3+...... +50) =255 x 101 d=10.1

63.1f the roots of the equatidmé + cx + a = Obe imaginary, then for
all real values of x, the expressiorf@b+ 6bcx + 28 is

(1) greater than 4ab (2) less than 4b

(3) greater than 4ab (4) less thandab

Sol. (3)

Discriminant of the ¥ equation 8- 4ab<0 ¢ <4ab .....(1)

Then the value of"d expression =£ =-c? . 2)
From (1) & (2) given expression > 4ab.

64. Let A andB denote the statements
A :cosa + cosb + cosg=0; B :sina+sinb +sing=0

Ifcosp-g)+cosf-a)+cosh-b)= -g,then:

(1) Ais true and B is false
(3) both A and B are true
Sol. (3)
2(cosb-g)+cos@-a)+cosh-b))+3=0

(2) A'is false andsBriie
(4) both A and B aredals

2 cofa-b) (cofa+ sifa Jr ( cds+ shl( clp+ S =
expand
2 Ry cosa= 0
( cosa)'+( sim)’=0 cnaz o

65.The linesp (p+1)x- y+q=0and (p+ 1 x+ (P +1) y+ 2q =

0 are perpendicular to a common line for

(1) no value of p (2) exactly one value of p

(3) exactly two values of p (4) more than two valeé p

Sol. (2)Let m be the slope of common line then by conditén

perpendicularity.

- P( P+ ])
-1

Divide (1) by (2)

m=-1..... (1) and (B+1)m=1....... (2)
P=-1

66. If A, B and C are three sets such that
ACB=ACCandAE B= AE C, then:
(1)A=B 2 A=C 3 B=C
Sol. (3)Check the Answer B = C is correct.

(4ACB=f

67.1f u,v,w are non-coplanar vectors and p, q are real numtiens
the equality

[Bupvpw-[ pvwal- [ 2wavde
(1) exactly one value of (p, q)
(2) exactly two values of (p, q)
(3) more than two but not all values of (p, q)
(4) all values of (p, q)

Sol. (1)Here [uvw] 0

Cholds for :

[Bupvpw -[ pvwal- [ 2wavde 3 28 da uyv
gives 3B + 2¢f - pq = 0 which is possible only when p = q =0

68. Let the IineLSZ :L;:%z lieinthe plane x +3yaz +b =
0. Then &, b) equals :
(1) (6.-17) (2)€6,7) (3) (5-15) (4) €5, 5)

Sol. (2)Point (2, 1- 2) will satisfy the plane x + 3yaz +b =0,
\ 2+3.(1) 2(a)+b=0 2a+b=-5....(1)
and3-15-2=0 a=-6

putting value ofa in equation (1) b=7

69. From 6 different novels and 3 different dictionarié novels and 1
dictionary are to be selected and arranged in sorow shelf so that the
dictionary is always in the middle. Then the numiiesuch
arrangements is :

(1) less than 500 (2) at least 500 but less ti%n 7
(3) at least 750 but less than 1000 (4) at leaB9 10

Sol. (4)No. of ways of selecting 4 novel from €,

And 1 dictionary from 3 dictionary 3¢,

\ total arrangement #4.°C, °C, ¢ 1000.

70. p[cotx]dx, where [.] denote the greatest integer functioregeal
to: '
w2 @1

@-1 @-2

Sol. (4)We will break [cot x] and then integrate.g is the solution.

71.For real x, lef(x) = + 5x + 1, then

(1) f is one-one but not onto R (2)s onto R but not one-one

(3) fis one-one and onto R (#)s neither one-one nor onto R
Sol. (3)If f(x) is odd degree polynomial then f(x) will ontanfttion

fx)=x+5x+1 FK)=3¢+5>0 f(x) - Inc.
then one — one function

72. In a binomial distributionB n,p=% , if the probability of at least

one success is greater than or equall%q thenn is greater than :

1 1
1) —— 2 ——
log,, 4- log,, 3 log,, 4+ log,, 3
9 4
@) ——— 4

log,, 4- log,, 3 log,, 4- log,, 3

Sol. (1)p=1/4,9=%

P 1)® 2 1-px=0p 2 g, i 3 gl
10 10 4 4 0
3" 1 )
= £ = take log and solve to find n.
4 10

73.1f P and Q are the points of intersection of theles ¥ + y + 3x +
7y +2p- 5=0and X+ y? + 2x + 2y- p? = 0, then there is a circle
passing through P, Q and (1, 1) for:

(1) all values of p (2) all except one value of p

(3) all except two vales of p (4) exactly one vabdi@

Sol. (2)S,+1S,=0

P+ Y +3x+Ty+2p5)+] (C+y +2x+2y-p)=0...... 1)

p’- 6

Put (1, 1) thenl= =——2- 1" Tp-R
( ) 2p+7 P {}'

74.The projections of a vector on the three coordimate are 6; 3, 2
respectively. The direction cosines of the vecter:a

6-32 6-32 -6-32
1)6,-3,2 2)——— 3) -, =2 4) —.— 3
@ ()555 ()777 4
Sol. (3)Projection on given coordinate axes x, y & z aspeetively

IL=6,mL=-3,nL=2 Sg. & adding
LZ(I2+m2+n2):36+9+4; L=7 I:E,m:_—?’,nzf2
7 7 7

75.1f ‘Z- é‘: 2, then the maximum value ¢ is equal to :
z

W3 +1 @+5+1 (32 (4)2+/2
Sol. (2)Using triangle inequality.
|2l - |22 £ |2 + 2| £ [z] + |2]
Let|z| =|z| & |3 = ‘— =4 andlet|z|=r |r- A‘E z
z| | r
ri V5-145+ 1

76. Three distinct points A, B and C are given in the 8imensional
coordinate plane such that the ratio of the disiasfcany one of them
from the point (1, 0) to the distance from the pdirt, 0) is equal to

% . Then the circumcenter of the triangle ABC ishet point :

1)(0,0) @30 @20 @ 20

Sol. (2)Given 3PA=PB [(x +1)° +y* =3(x- )"+ ¥’

8% + 8y* - 20x + 8 = 0 then circumcenter%,o

77.The remainder left out wher"8 (62f" * tis divided by 9 is :

(1o 22 37 (4)8

Sol. (2)When 8"is divided by 9, remainder is 1 because power émev
when (62" * Lis divided by 9 the remainder is 8 because thegpasv
odd. So, remainder is-18 =- 7. but the remainder can't bee

\ the actual remainder is =9 = 2.

78.The ellipse % + 4y = 4 is inscribed in a rectangle aligned with the
coordinate axes, which in turn is inscribed in aeotellipse that passes
through the point (4, 0). Then the equation ofetipse is :
(1) 2 + 16y = 16 (2) #+12¢ =16 3)
48y = 48 (4) 4% + 64y = 48

Sol. (2)

% +

@0

2 20 Ja,0)

The required ellipse passes through (4, 0). Sooi8) & (4) are
wrong.
From the diagram, the required ellipse passes ghr¢2, 1) also.

79.The sum of infinity of the serie$+§ +£ +1—0+i4+.

¥ 3 F
(46

Lis:

2 @3
2,6,10, 14,
Sttt
419

2
N
3

(34

Sol. (2)Let S= Which is AGP.

=2

2/3
=== 4
S 1-1/3

\ sum of infinite terms of given series=1+2=3

80. The differential equation which represents the fanoif curves
y = ¢, , where g and ¢ are arbitrary constants, is

@ y=y @y=yy @w-=y (@) yy' = (y)?

Sol. (4)Taking log on both the sides and then differentiatee.

81. One ticket is selected at random from 50 ticketsinered 00, 01,
02, ...., 49. Then the probability that the sum @f digits on the selected
ticket is 8, given that the product of these digitgero, equals :

1 1 5 1
() 171 2 7 (3 171 4 0
Sol. (1)Sample space will be 14 = [(00), (01)............. (09), 1@0),
(30), (40)]

Possible favourable cases = 1 = (08)
Probability = favourable case/sample space = 1/14

82.Let y be an implicit of x defined by?%- 2xX‘ coty- 1= 0. Then y’
(1) equals :

1)-1 )1 (3) log 2 (4} log 2
Sol. (1) dy _  (differentiate w.r.t. x as y constar
' dx (differentiate w.r.t. y as x constar
dy 2" x*(# Inx)- 2x'(% Inx) .coty
dx 2x* coset y
Yy . L coty (giveny(1)=0)=1
dX s cosed y

83. The area of the region bounded by the parabola)§ = x- 1, the
tangent of the parabola at the point (2, 3) andkthgis is :

13 (2)6 3)9 (2) 12

Sol. (3)

(2.3)
0.3) A
E
020 =T
F
(-4,0) O x=1x=2 C

(5.0

Required Area = Area (CBADFC)= Area (CBADOMrea DADE) +
Area (DOFD)

- 2Perar 39 (3 54 2so

84.Given P(x) = £+ aX + b2 + cx + d such that x = 0 is the only real
root of P’ (x) = 0. If P{1) < P(1), then in the interval {, 1] :

(1) P¢ 1) is the minimum and P(1) is the maximum of P

(2) P¢ 1) is not minimum but P(1) is the maximum of P

(3) P¢ 1) is the minimum but P(1) is not the maximum of P

(4) neither P{1) is the minimum nor P(1) is the maximum of P

Sol. 2)P'(x) =4X + 3%+ 2bx +¢; atx=0, c=0

P’ (x) = 4 + 3ax + 2bx p'(x) = x (4)(2 +3ax+ 2[)
then, 1, 0], p'(x) <0 (; Dec.
P Dismaximum

[0,1],p'(X) >0 - Inc

p(1)is maximum

85. The shortest distance between the linexy= 1 and the curve x 2y

is:

32 2/3 32 3

1) =2 2) &= 3) =2 4) X2

1) s ) s 3 s 4 1
Sol. (1)

Differentiating equation of curvel = 2& dy__1

dx dx 2(a)

Slope of given line is 1 the&lk =1 a=1/2
a

Point on curve(az,a) i.e 1,1
42
1.1
_27 4 7 32
sT=|2 4 |-=N<
V2 8

Directions : Questions number 86 to 90 are Assertion — Reaspa ty
questions. Each of these questions contains tvienséats :

Statement -1 (Assertionand Statement — 2 (Reason)

Each of these questions also has four alternatices, only one of
which is the correct answer. You have to selecttreect choice.

(1) Statement -1 is true, Statement -2 is true;

Statement-2 is the correct explanation for Staterfien

(2) Statement — 1 is true, Statement — 2 is true;

Statement — 2 is not a correct explanation foreBiant — 1

(3) Statement — 1 is true, Statement — 2 is false.

(4) Statement -1 is false, Statement — 2 is true.

86.Letf(x) = (x + 1f-1,x3 - 1.
Statement 1 :The set {x: f (x) =f }(x)} = {0, -1}
Statement 2 :f is a bijection

Sol. () () - f(x+1)- 1
ButP¥) =f() (x+1f-1= J(x+1)-1; x=-1,0

\ For reason {x : x = 0;1} & f is bijection. Becausé fexist.

Assertion is truef * exist.

87.Letf(x) = x| x | and g(x) = sin x.
Statement 1 :gof is differentiable at x = 0 and its derivatige i
continuous at that point.
Statement 2 :gof is twice differentiable at x = 0
sinX’ ifx2® 0
Sol. (1)gof (x) =sin (x [x]) = .
-sinx® if x< 0
Here gof is twice differentiable at x = 0, Also gefdifferentiable and
continuous at x = 0.

88. Statement 1 The variance of firsh even natural numbers is
n°-1
T

(n+3

n(n+
Statement 2 :The sum of firsn natural numbers iST and the

(n+1)(2n+13 .
6

) n
sum of squares of first natural numbers i

2
Sol. (4)Variance of firstn natural no. isn12 1
2

Variance of firsih even natural number is"— ! 4= nle

89. Statement 1 ~ (p« ~q) is equivalentto g q

Statement 2 :~(p « ~q) is tautology.

Sol. (3)
p q ~q p«q P« ~q ~

« ~q)

T T F T F T
T F T F T F
F T F F T F
F F T T F T

90. Let A be a 2 x 2 matrix
Statement 1 :adj (adj A) = A
Statement 2 :|adjA| =|A|

Sol. (1)

adj. (adj A) = |A]"2A=A (n=2)
ladj Al = |A* = |A]



