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1  Experimental investigationsshow that theintensity of solar radiation ismaximum for awavelength 480 nmin thevisibleregion.
Estimate the surface temperature of sun. Given Wein's constant b = 2.88 x 10° mK.

(A) 4000K (B) 6000K (©) 8000K (D) 10°K
Ans: (B)
Hints: A _xT=Db
A, =480nm
b _ 2.88x10°%
“m 4g0x100 00K

2. Thetemperatureof anideal gasisincreased from 120 K to 480K. If at 120 K, the root mean square speed of gasmoleculesisy,
thenat 480K it will be

(A) 4v B) 2v ©

A<

©)

N <

Ans: (B)

: Vi_ [T
Hints: Vs, T,
Vi /120__\/?_1
v, V480 V4 2
V,=2v

3. Twomirrorsat an angle 6° produce 5 images of a point. The number of images produced when 6 is decreased to 6°—30°is

A) 9 B 10 © 1 0
Ans: (C)
Hints: No. of images=5
- 0=60°
. 360°
New angle=60—30°=30°. No of images= —c-—1=11

4.  Theradiusof thelight circle observed by afish at adepth of 12 meter is (refractiveindex of water = 4/3)

36
(A) 367 ® 7 © 36/5 O) 45

Ans: (B)
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12 12x3_ 36

Hints: I'= h \/— Nid \/—

5 In Young'sdoubledlit experiment, thefringewidthis . If the entire arrangement isplaced in aliquid of refractiveindex n, the
fringewidth becomes:

p p p
(A np ® -~ © 3 O
Ans: (D)
6. A plano-convex lens(f=20cm)issilvered at plane surface. Now focal length will be:
(A) 20cm (B) 40cm (© 30cm (D) 10cm
Ans: (D)
Hints: P=2P +P,
P,=0
P= i>< 2=—
f
1.2
F f
Feet
2
7. Thelight beamsof intensitiesintheratio of 9: 1 areallowedto interfere. What will bethe ratio of theintensities of maximaand
minima?
A) 3:1 B 4:1 © 25:9 (D) 81:1
Ans: (B)
A3
Hints: A, 1
Imax _16_ 4
lmn 4 1
8  Ifx, bethesizeof themagnifiedimage and X; the size of the diminished imagein L ens Displacement Method, thenthe size of the
objectis:
(A) X% B xx © x2, D) xx?
Ans: (A)
9. A point charge+qisplaced at the centre of acube of side L. The electric flux emerging from the cubeis
q 6qL> q
A (B) Zero © © G2
Ans: (A)
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10. Inthefigure below, the capacitance of each capacitor is 3 UF. The effective capacitance between A and B is:

A -8
Il
1
3
(A) ZMF (B) 3uF © 6uF (D) SpF
Ans: (D)
[
{
Hints: A e———— . B
1l

- -

2—5 +C=2+3=5uF

11. nidentical dropletsare charged to v volt each. If they coalesce to form a singledrop, then its potential will be
(A) nZ3y (B) 4 n¥3v © nv (D) v/n
Ans: (A)

4 4 4 _3
Hints: Nx—nr~=—nR
Ints 3 3

= R=rn"®

C,=4ne 1

0,=C,V =(4ne )V
Capacitance of Bigger drop,

C=4ne R
So, Vz%zwzn TN \ =n is V =n??v
C 47e R R n"
12.  Thereading of theammeter in thefollowing figure will-be
AMAA
VYWY
A
AW =
4Q v
AMM
AL
3Q
2Q
A
VIVVVVY
(A) 08A B) 06A (© O04A D) 0.2A
Ans: (C)
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16.

14.

Hints: = =2 +2+2=3t2 19
"R 2 3 6 6
R, =1+4=5Q
2
I:E:O.4A
A wire of resistance R iselongated n-fold to make anew uniformwire. The resistance of new wire
(A) nR B) R © 2nR D) 2R
Ans: (B)
Hints: R =n’R

Theratio of magnetic field and magnetic moment at the centre of acurrent carrying circular loop isx. When both the current and
radiusisdoubled theratio will be

(A) x/8 B) x/4 © x/2 D) 2x
Ans: (A)
Hints: B:LOI M =1(na?)

2a

M 2a lza® 2za°

1 X
Again, Ratio= - ( e j=

27(2a)° 8\ 278’) 8

The current through acoil of self inductanceL = 2mH isgiven by | =t?e* at timet. How long it will taketo makethee.m.f. zero?
(A) 1s B 2s © 3s (D) 4s
Ans: (B)
Hints: | =t%*
d et _e 2= e 't(2=1)
dt
e=-L ﬂ

dt

4o e't(2-t)=0
dt

t=2sec

The magnetic flux through aloop of resistance 10 Q isgiven by ¢ = 5t —4t + 1 Weber. How much current isinduced in theloop
after 0.2sec?

(A) 04A (B) 02A © 004A (D) 0.02A
Ans: (B)
Hints: o =5t2—4t+1
W _10t-a
dt
_©_ —do/dt __10t-4

R R 10
Att=0.2sec
| o 10x02-4)  (@2=4) _ 2 _ . 5oa-02a

10 10 10
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17. Thedecimal equivaent of the binary number (11010.101), is
(A) 9625 (B) 25265 © 26625 (D) 26.265
Ans: (C)

11
Hints: (11010.101) =0x 20+ 1x 21+ 0x 22 + 1 x 28+ 1 x 22+ 1x 21+ 0%x 22+ 1x 28= 2+8+16+E+§ =26.625
18.  Inacommon emitter configuration, atransistor has 3 = 50 and input resistance 1 kQ. If the peak value of a.c. inputis0.01V then
the peak value of collector current is
(A) 0.01pA B) 0.25pA (© 100pA (D) 500pA
Ans: (D)

Al
Hints:B=50:>B:AI—C:>AIC =PxAlg
B

Alg = 0'—031 =1072x1073=107°
10
Al _=50x10°=500x 10°=500 pA
19, Haf-lifeof aradioactive substanceis 20 minute. Thetime between 20% and 80% decay will be:
(A) 20min B) 30min (© 40min D) 25min
Ans: (C)
Hints: For 20% decay

80Ng At
= Nge ™1
o0 - Vo @

For 80% decay

20Ng
100

Ondividing

4 = g (t2-t)

2In2:|tn—2(t2—t1)

12
=1t,~t,=2x20=40min

20. Theenergy released by the fission of one uranium atom is 200 MeV. The number of fissions per second required to produce
3.2W of poweris(TakeleV =1.6x 10%°J)
A) 10 B) 10 © 10+ (D) 10"
Ans: (D)
Hints: u=200MeV =200x 10°eV =200 x 10° x 1.6 x 107°J
E=32J

—At
Noe ™2 -2

3.2
Noof fissons= —————— 7~ 10t
2x1.6x10

21. A body isprojected with aspeed u m/s at an angle § with the horizontal. The kinetic energy at the highest point is 3/4th of the
initia kinetic energy. Thevalueof fis:

A) A B) 4% © er D) 1200
Ans: (A)
. . . 1 2 2
Hints: (K.E.) a maximum height = 5 m(u® cos” )
K.E.=K cos?f
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24,

3
Here, K cos? 3 = ZK

Ne

cosP =—
g 2

p=30°
A ball isprojected horizontally with avelocity of 5 m/sfrom thetop of abuilding 19.6 m high. How long will the ball take of hit
the ground ?

A) V2s ® 2s © +3s 0) 3s
Ans: (B)

Hints: T = ﬁ: f2X19'6 =2sec
g 9.8

u =5m/sec

[
R

A stonefallsfreely from rest and thetotal distance covered by:it in the last second of.its motion equal s the distance covered by
it in the first three seconds of its motion. The stone remainsin the air for

(A) 6s B) 5s © 7s D) 4s

Ans: (B)

Hints:u=0

S =0+%th :%x10><9=45

S[th:u+(2t—1)%

Sith=0+5(2t-1) =45

2t—1=9

t=5sec

Two blocks of 2 kg and 1 kg arein contact on africtionlesstable. If aforce of 3 N isapplied on 2 kg block, then the force of
contact between the two blocks will be:

3N
—>{ 2kg kg
NAANNNANVNNNANNVNNNNNNNNNNNNN
(A) ON B 1N © 2N (D) 3N
Ans: (B)
Hints: Common acceleration = g =1m/sec?
— sa=1m/sec

N,=1N
If momentum isincreased by 20%, then kinetic energy increases by
(A) 48% B) 44% © 4% D) 3%
Ans: (B)
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2
Hints: K :P_
2m

HereP=12P

_(1.2p)?

Hence, K'
2m

2
K'= 1.44P—
2m

K'=1.44K or Percentageincreasein K =44%

26. A boy of mass40Kkg isclimbing avertical poleat aconstant speed. If the coefficient of friction between hispalmsand the pole
is0.8 and g = 10 m/<?, the horizontal force that he is applying on the poleis

(A) 300N (B) 400N (© 500N (D) 600N
Ans: (C)

Hints: Heren =0.8

Frictional force=uN, =mg

N, =9 - 400 _ 50y
u 08
27. Thevalueof ‘A’ for which the two véctors =5 +1j +K.and b =i —2] +k are perpendicular to each other is
(A) 2 |’ -2 © 3 ) -3
Ans: (C)

Hints: For a 1 b

ab=0
i.e,5-2A+1=0
A=3
28, If a+b=¢ anda+b=c, thenthe angleincluded between a andb is
A) o (B) ), 180° © 12 D) Zewo
Ans: (D)

Hints: Here a+b=¢ & c=a+b

Now, c= x/a2 +b? + 2abcosh

(a+b) :\/a2+b2+2abcose
a?+b?+ 2ab=a?+ b? + 2ab cos O
cos6=1,0=0°

29. Theheight vertically above the earth’s surface at which the acceleration due to gravity becomes 1% of its value at the surface
is(Ristheradiusof the Earth)

(A) 8R B) 9R © 1R (D) 20R
Ans: (B)
g 9__9
Hints: 9—7: 100 ( hjz
1+ — I+
Rj R

h h
1+ =10 — =9 h=9R
R ~ R

Aakash Institute - Regd. Office: Aakash Tower, Plot No.-4, Sector-11, Dwarka, New Delhi-110075 Ph.: 011-47623456 Fax : 011-47623472

@)

Downl oaded from ww.. i cbse. com


http://www.icbse.com

WBJEE - 2010 (Hints & Solutions) Physics & Chemistry

30.

3L

The changein the gravitational potential energy when abody of mass misraised to aheight nR above the surface of the Earth
is (here R istheradius of the Earth)

n n mgR
—— |mgR —— |mgR —
) (Mjmg ®) (n_ljmg © nmgR © —
Ans: (A)
Hints: AU = ng = mgxnrl;R = nmgR
I+—  1+— n+1
R R

A particle of massmisattached to threeidentical massless springs of spring constant ‘k’ asshown in thefigure. Thetime period
of vertical oscillation of theparticleis

90°
k k
mpY 135°
k
m m m m
2m [ on. |- om |~ =
(A) n\/; B o © M3 O Ny

Ans: (B)

Hints: T =27 /i
Keq

F=Kx+ 2Kx cos?45

Keqx =Kx+Kx

Kg=2K

A spring of force constant k is eut into three equal parts. The force constant of each part would be

A) % ® 3k © k D) 2k

Ans: (B)

Hints: K o %

A body floats in water with 40% of its volume outside water. When the same body floats in oil, 60% of its volume remains
outside oil. Therelative density of theoil is

(A) 09 ® 12 © 15 (D) 18

Ans: (C)

Hints: Fraction of immersed part f :E
P

Case1l,
f=1-0.4=0.6
d

0.6=—
1

d=0.6
Case-2,
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f=1-0.6=04
o d
Pail
04=98
Pail
poil = 15

A uniform long tube is bent into a circle of radius R and it liesin vertical plane. Two liquids of same volume but densities
pand § fill hafthetube. Theanglebis

_1( p-96 _ 49 _1f p+96
A) tan 1(mj ®) tan 1% © tan'= o) tan 1(—)

Ans: (A)
Hints: 6gR (cos6 + sin0) =pgR (cos6 —sin )
dcosO+dsinB=pcos6—psind
sind (& +p)=cosb (p—95)
tano = P=0
p+d

Two solid spheres of same metal but of massM and 8 M fall simultaneously on aviscousliquid and their terminal velocitiesare
v and nv then value of nis

(A) 16 (B) 8 © 4 0 2
Ans: (C)

. 4
Hints: ngnr3xp

6mnrvV = %nr3(d =p)

vV 1
V o< r?, V_z 2
n=4
A particleis executing linear simple harmonic motion of amplitude A. At what displacement is the energy of the particle half
potential and half kinetic ?

A A A A
™ 5 ® © 5 © 7
Ans: (C)

Aakash Institute - Regd. Office: Aakash Tower, Plot No.-4, Sector-11, Dwarka, New Delhi-110075 Ph.: 011-47623456 Fax : 011-47623472

©)

Downl oaded from ww.. i cbse. com


http://www.icbse.com

WBJEE - 2010 (Hints & Solutions) Physics & Chemistry

1
Hints: Total Energy (E) = Emszz
l 2,2
=—Mw X
PE. 5
AsPE. = E
SPE.= 3
l 22 l l 2,2
—Mw A X—=—Mmw"X
Then, 5 5~ %
2P A
2 2
37. Theequation of aprogressvewaveisy=4sin (4nt—0.04x +n/3) wherexisin meter andtisin second. Thevelocity of thewave
is
(A) 100mm/s (B) 50mm/s © 25nmis D) mm/s
Ans: (A)
Hints: Velodity of wave = 2 = —  100% m/sec
ints: Velocity of wave= - ~= ",
38.  Alongitudinal waveisrepresented by x = x, sin 2r(at==X/A). Themaximum particlevelocity will befour timesthewave velocity
if:
T T
A) szXO (B) Ah=2nx, © x=7X° (O) A=dnx,
Ans: (C)
Hints: Maximum particlevelocity (V) =Aw = 2rtnX,
Wavevelocity (V,) = nA
Here,V =4V
2nnx, = 4n\,
T
A==
> Xo
3. A block of iceat temperature—20°C isslowly heated and converted to steam a 100°C. Which of thefollowing diagramismost
appropriate ?
Temp Temp Temp Temp
0 0 0 0
(A) ®) © D)
©.-20) e supplied ©.-20 "t supplied ©0.-20) ot supplied ©.-200 " et supplied
Ans: (A)
Hints:
-
Heat supplied
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40. Two black bodiesat temperatures 327 °C and 427 °C are kept in an evacuated chamber at 27 °C. Theratio of their rates of loss of
heat are:

6 6 2 6 3 243
® 7 @ (3 o (3] © s
Ans: (D)
Hints: Rate of loss of heat o< (T*—T %)

E_T-T_(60°-(30°'_6-3

E, T-Ts (00'-@0)° 7-F

E, 243
E = 26441 At identical temperature and pressure, the rate of diffusion of hydrogen gasis 3./3 times that
2
of ahydrocarbon having molecular formulaC H, . Whatisthevalueof ‘n’” ?
(A) 1 |’ 4 © 3 0) 8
Ans: (B)

rHZ M CHHZr\fZ M CHHZr\fZ
Hints: = =
ranZr\fZ M HZ 2

M

T =
= IvlanZm2 =27x2=54

Hence, 12n+ (2n-2) x1=54= 14n=56=n=4
Thus Hydrocarbon is C,H,

X

X
42.  Dipolemoment of @ is1.5D. Thedipole moment of X@x is
X

(A) 15D B) . 225D © 1D O) 3D
Ans: (A)

X
Hints: Givenfor thismolecule @ u, =1.5D

X
For @ =0 (asitissymmetrical)
X X

X

Hencefor X%O)x pwill be1.5D

43, Which of thefollowing thermodynamic relation is correct ?
(A) dG=VdP-<dT (B) dE=PgV +TdS © dH=-VdP+TdS (D) dG=VdP+sdT
Ans: (A)
Hints: dG=dH-TdS—SdT (assG=H-TY)
agan,H=U+PV
s dH=dU+PdV +VdP
& dU =TdS—-PdV
ThusdG = (TdS-PdV) + PdV + VdP-TdS—SdT
=VdP—-sdT
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44.  Inthehydrolysisof an organic chloridein presence of large excess of water; RCl + H,O — ROH + HCI

(A) Molecularity and order of reaction both are 2 (B) Molecularity is2 but order of reactionis1
(© Molecularity is1 but order of reactionis?2 (D) Molecularity is1 and order of reactionisalso 1
Ans: (B)

Hints: Aswater usedisin large excess.

45. Thepotential of ahydrogen electrode at pH =10is
(A) 059V (B) 000V © -059v (D) -0.09
Ans: (C)

Hints: H*(pH =10)|H,(1atm) |Pt(s)
Reaction: 2H* (p"=10) + 2e — H,(latm)

P
E:E°—0'0591Iog[ M, J

2 [ H + ] 2
—0- 20y 1 OO0 ooy L~ —00591x10=-0501
2 Y™ 2 10
e E=-0501V

46. CalculateK _for thereversible process givenbelow if K, =167 and T =800°C
CaCO,(s) = Ca0(s) + CO,(0)
(A) 195 B)/ 18 © 18 (D) 160
Ans: (C)
Hints: K, = K (RT)*"
foreq” CaCO,(s) = Ca0(s) +CO,(g) An=1

K, 167
KC = an
(RT)

= =189
(0.0821x1073)"

47.  For areversible chemical reaction where the forward processis exothermic, which of thefollowing statementsis correct ?
(A) The backward reaction'has higher activation energy than the forward reaction
(B) Thebackward and the forward pracesses have the same activation energy
(© Thebackward reaction haslower activation energy
(D) Noactivation anergy isrequired at.all since energy isliberated in the process.
Ans: (A)
Hints:

For Exothermic reaction

(Ea)b>(Ea)f

Reactant

Product

Time

48.  In Sommerfeld’smodification of Bohr’stheory, the trgjectory of an electronin ahydrogen atomis
(A) aperfectelipse
(B) aclosed ellipse—like curve, narrower at the perihelion position and flatter at the aphelion position
(©) aclosedloop on spherical surface
(D) arosette
Ans: (C)
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49.  Inthereaction of sodium thiosulphate with I.,in agueous medium the equivalent weight of sodium thiosulphate is equal to

(A) molar mass of sodium thiosulphate (B) theaverageof molr massesof Na,SO,and |,
(© half the molar mass of sodium thiosul phate (D) molar mass of sodium thiosulphate x 2
Ans: (A)

+2.5

) +2
Hints: 2Na, S; O, +1,——Na, S, 0, +2Nal

n-factor=1
E-M_
1

50. 0.1(M)HCland0.1(M) H,SO, each of volume 2ml are mixed and the volumeis made up to 6 ml by adding 2ml of 0.01 (N) NaCl
solution. The pH of theresulting mixtureis

(A) 117 ® 10 © o3 D) log2-log3
Ans: (B)

Hints: Mili molesof H* =0.1x2+0.1x2x2 =0.6

Total volumeinml =6

pH =-log,[H*] = —Iog(o—;sj =-log0.1=1

51. Themolarity of aNaOH solution by dissolving4 g of itin 250 ml water.is

(A) 04M B) 08M™ © 02M D) 01M
Ans: (A)
o . 4l40
Hints: Molarlty—m— -
52.  If aspecies has 16 protons, 18 electrons and 16 neutrons; find the species and its charge
(A) S- ® S* © P ©) s
Ans: (D)

Hints: 16p meansz =16

18e- means, 2 unit negative chargeis present.

Hence speciesis S?

53. Inaperiodic table the basic character of oxides

(A) increasesfrom left to right and decreases from top to bottom
(B) decreasesfrom right to left and increases from top to bottom
(© decreasesfrom left to right andincreases from top to bottom
(D) decreasesfrom left to right and increases from bottom to top

Ans: (C)

5. Which one of the following contains P— O — P bond ?
(A) Hypophosphorus acid (B) Phosphorus acid (© Pyrophosphoric acid (D) Orthophosphoric acid
Ans: (C)

o) 0
[ [

Hints: HO /OT_'\O/OT_'\OH
55.  Which of thefollowing orders regarding ionization energy is correct ?
(A) N>O>F B) N<O<F © N>O<F (D) N<O>F
Ans: (C)
Hints: AslE; N > O (becauseof half filled orbitalsof N)
and O < F (because of smaller size of F)
56.  Which of the following statements regarding ozone is not correct ?
(A) TheOzonemoleculeisangular in shape
(B) The Ozoneisaresonance hybrid of two structures
(© TheOxygen—Oxygen bond length in ozoneisidentical with that of molecular oxygen
(D) Ozoneisused as germicide and disinfectant for the purification of air.
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Ans: (C)

Hints: Due to resonance the bond order in ozoneis 1.5, hence O — O bond lengthin O, > O — O bond lengthin O,
57.  P,0,, istheanhydride of

(A) HJPO, (B) HJPO, (© H,PO, (O) HPO,

Ans: (C)

Hints: 4H,PO,—— P,0,, +6H,0
58 Which of the following metals has the largest abundance in the earth’s crust ?

(A)  Aluminium (B) Cdcium (© Magnesium (D) Sodium
Ans: (A)

59, Which of thefollowing orbitalswill have zero probability of finding the electronin theyz plane ?
) P ® P, © P © d,
Ans: (A)

Hints: P orbital liesalong x-axisonly.
60. What type of orbital hybridisation is considered on Pin PCl_ ?

(A) spd (B) dsp® © sp’d? D) d?*sp?
Ans: (A)

6L For which element the inertness of the electron pair will not be observed?
(A) Sn B) Fe (©._Pb D) In
Ans: (B)

Hints: Inert pair effect isexhibited only by heavy metal s of p-block elements

62.  Inwhich of the following moleculésishydrogen bridgetond present?
(A) Water (B) Tnorganic benzene (© Diborane (D) Methanol
Ans: (C)

. —Hydrogenbridge

Hints: H/

63.  When amanganoussalt is fused with amixture of KNO, andsolid NaOH the oxidation number of Mn changesfrom +2 to
A) + B) +3 © +6 D) +7
Ans: (C)

Hints: o o= GO
Mn™+NO3; +OH — M nO,” +H,0
64. Inhemoglobin the metal ion present is
(A) Fe* B) zZn* © Co* (D) Cu*
Ans: (A)
65. Ortho-and para-hydrogens have
(A) Identical chemical propertiesbut different physical properties
(B) Identical physical and chemical properties
(©) Identical physical propertiesbut different chemical properties
(D) Different physical and chemical properties
Ans: (A)
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66. Thebond order of CO moleculeis
A) 2 B 25 © 3 D) 35
Ans: (C)

Hints: CO— (15,6 (15 .6(25)*.6(2P,)* n(2R. )" =n(2R,)" 0" (25)°

BO- N, —N, :10—4:3
2 2
67. Vitamin Cis
(A) Citricacid (B) Lacticacid (© Paracetamal (D) Ascorbic acid
Ans: (D)
68. Onmixing an alkanewith chlorine and irradiating with ultra-violet light, it formsonly one mono-chloro-alkane. Theakaneis
(A) Propane (B) Pentane (©) Isopentane (D) Neopentane
Ans: (D)
Hints: Neopentane
CH,
CH3—(::—(:H3
CH,

contains all hydrogen atom equivalent

69. Keto-enol tautomerism is not observeddin
(A) CH.COCH, (B) «CH.COCH=CH, (© CH,COCH,COCH, (D) CH,COCH,COCH,
Ans: (A) ascontainsno o. - H

70.  What is obtained when nitrobenzeneistreated sequentially with (i) NH,CI/Zn dust and (ii) H,SO,/Na,Cr,O, ?

(A) meta-chloronitrobenzene (B) para-chloronitrobenzene
(© nitrosobenzene (D) benzene
Ans: (C)
NO, NH-OH NO
I I I
NH,Cl/Zn H,SO,/NaCr,O, R
: [C]
Hints:
Phenyl Nitroso
Hydroxyl benzene
amine

71 Boiling water reactswith CHN, Cl-to give
(A) aniline (B) benzylamine (© phenol (D) benzaldehyde
Ans: (C)

Hints: CgHsN;Cl™ ﬁ)CGH5OH (SvAr)

72.  Aspirinis
(A) Acetyl sdlicylicacid (B) Benzoyl sdicylicacid
(© Chlorobenzoicacid (D) Anthranilicacid
Ans: (A)
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/COOH

Hints: -
2-Acetoxy benzoic acid

X—"% 5 C,H,Cl

y s, cH,cocl

X and Y are

(A) (CH),0andCHCOH (B) CH,andCH.CHO © CHOHandCHCOH (D) CH.OH andCH.CHO
Ans: (C)

Hints: C,HsOH—"%=— C,H,Cl + POCI; + HCI

CH,CO,H —"% 5 CH,COCI + POCI; + HCI

74.  Which of the following compounds shows evidence of-the.strongest hydrogen bonding?
(A) Propan-1—ol B) Propan—2—ol (©  Propan-1,2—dial (D) Propan-1,2,3-riol
Ans: (D)
Hints: Propan-1,2,3triol havethree polar —OH group.

75 WhenAgCl istreated with KCN

(A) Agisprecipitated (B) acomplexionisformed
(©) double decomposition takes place (D) no reaction takes place
Ans: (B)

Hints: AgCl+2KCN — K[Ag(CN), |+Kcl

76.  Which one of the following produced when acetone is saturated with HCI gas?
(A) Acetone alcohol (B). Phorone (© Mesityl oxide (D) Benzene
Ans: (C)

CH,
Hints: 2CH,COCH, HCl g CH.COCH =C/ +H,0 [Note: Phoreneisformed asminor product]

Mesityl oxide wCH,

77.  Which oneof thefollowing isan example of co-polymer?

(A) Buna-S (B) Teflon © pP/C (D) Polypropylene
Ans: (A)
Hints: Buna-Sisaco-polymer of butadiene and styrene

CeH,

|
+4CH,~CH= CH-CH,—~CH- CH},
78.  Identify [A] and [B] inthefollowing

& Ac—"—[A]—"—[B]—"-Rn
(A) Po,Rn B) Th,Po © RaTh D) Th,Ra
Ans: (D)

Hints: 22" Ac—F 2/Th——% , 25Rq
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79. A weak acid of dissociation constant 10°is being titrated with aqueous NaOH solution. The pH at the point of one-third
neutralisation of theacid will be

(A) 5+log2-og3 B) 5-og2 © 5-og3 (D) 5-og6
Ans: (B)

Hints: K, =10 = pK, =-logK, = —log10™> =5

HA + NaOH——>NaA + H,0

Initiall  1mole O 0 0 ( Assumed weak acid to be monoprotic,
Fina (1-Y3)mole Yamole Yzmole since only one dissociation constant value is provided)
—2gmole Y3mole

Final solution acts as an acidic buffer.
1

[salt] _ 3_ 1 -
—pH=pK. +lo = pH=5+log= =5+log— = pH =5-1og 2
p p a g[nCId] 2 2

80. Radioactivity of asample (z=22) decreases 90% after 10 years. What will bethe half life of the sample?
(A) S5years B) 2years (©) 3years (D) 10years
Ans: (C)

. t]_:?
Hints: t=10yrs 3

3= 2303, Ng
t N

Sinceradioactivity decreases90%in 10yrs. = N, =100 & N, =10

Thus 1 :&mg@: 5 L 2303
10 10 10
since t; = 0693 _ 2.303xlog2 _, t, iy 2
2t A 1% 2303/10
= tl = (IOQZ)XlO:syears
2
a a a
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DESCRIPTIVE TYPE QUESTIONS
SUB : PHYSICS & CHEMISTRY

1  Adcircular discrollsdown on aninclined plane without slipping. What fraction of itstotal energy istrandlational ?

1 4,2
A. Fract 2™ : 1 .2
. Fraction= 2= 2= 173
Emvz.’_}(sz)Vi 1+K7 1"1‘5

2 Aninfinite number of charges, each equal to g, are placed along the x-axisat x = 1, x = 2, x = 4, x = 8 and so on.
Wheat is the potential at x = 0 due to this set of charges ?

q 1 1 1 q 1 2q
1 +...|= =
41'[80 1_} 47'[80 x=0 X

I -1 Q
Il =-TQ
I -=Q
Il -T+=0

2 X

3 Aliquidflowsthrough two capillary tubes A and B connected in series. The length and radius of B are twice those
of A. What is the ratio of the pressure difference across A to that across B?

4 4
_nPr’ 7Py, 2l

— = € L/ A 2
8nl,  8nl, 0) \ ) 0 r
4 4
i:(r—zj xl—lz(gj ><|—=16><l:8
P2 nn |2 r 2l 2
4 A 50cmlong conductor AB moveswith aspeed 4 m/sinamagnetic field B = 0,01 Wb/m? as shown. Find thee.m.f.
generated and power delivered if resistance of the circuit is 0.1 Q.

A. Q

| —

®B <«—|500m

B
A. emf.(e)=vBl=4x0.01 x50 %4102 =200 x10* =2 x 102V
2 —4
e” 4x10 _3
=p==_- = 4x1073 watt
Power R o1 "

5  An electron is moving with a velocity (2f+2j) m/s in an electric field of intensity E={ +2j-8k Volt/m and a
magnetic field of B = (2J’+3|2) tesla. Find the magnitude of force on the electron.
A. E=qE+VxB)=(16x10"°)(71 4] - 4K)

|Fl=1.6x109x9=14.4x107° N
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10.

How nitrobenzeneisidentified using Mulliken-Barker test?
A : Nitrobenzeneisreduced using Zn and NH,Cl in alcohol medium.

Zn
Q) (O

The N-phenyl hydroxylamine when reactswith Tollen’sreagent gives bright silver miror.

Tollen's
NHOH —=—=> Agy
@ reagent Silver mirror

Calculatetheratio of therate of diffusion of oxygento therate of diffusion of hydrogen at constant temperature and
pressure.

A, \32 "3
Why B, is paramagnetic whereas C, is diamagnetic?

A': For B, (108) the MO configuraiton s (o15)’(c"3S)"(25)° (o"25)" (n2F} = n2r})

Due to presence of unpaired electron {nZP} = n2P}} it shows paramagnetism.
C, (128) theMO configurationis (1s)° (o’ 13)2 (c28)(c" 23)2 (n2p? =n2Ry)

No unpaired electrons are there in C, {RZPX2 = nZPf} , hence it shows diamagnetism.

Explain briefly the cause’of L anthanoid contraction.

A : Onmoving inthelanthanid series from leftto right successive el ectrons enter into ante penultimate 4f-subshell
which imparts very poor' shielding effect (due to its diffused nature), hence effective nuclear charge gradualy
increases with increase in atomic number. That iswhy shrinkage is.observed on moving through lanthanide series,
thisisknown aslanthanide contraction.

Explain why anilineis not as basic asammonia.

A : Inanilinethelone-pair over nitrogen atomisin conjugation with the st-el ectrons of the benzenering and it takes
part in resonance. That iswhy availahility:ef |one-pair is not asthat asin ammonia. Thusanilineisless basic than
ammonia.
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MULTIPLE CHOICE QUESTIONS
SUB : BIOLOGY

1 First Genetically modified plant commercially released in India is :
(A) Goldenrice (B) «Slow ripening tomato (©) Bt-brinjal (D) Bt-Cotton
Ans: (D)
Hints: Bt cotton was developed by MAHY CO (Maharashtra Hybrid Seed Company Limited) in collaboration with Monsanto.
2. Quiescent centre is found in/plants at :
(A) Roottip (B) Cambium (C) Shoot tip (D) Leaftip
Ans: (A)
Hints: Itis a zone of low mitotic activity located inthe sub-apical region of root.
3. Ina DNA molecule distance between two bases.is
(A)  2nm/20A (B). 0.2 nm/2A (© 34nm/34A (D) 0.34nm/3.4A
Ans: (D)
Hints: The distance between two bases is 0.34 nm /3.4 A
4. Exineof pollen grain is made up of
(A) Pectocellulose (B) Ligno cellulose (C) __Sporopollenin (D) PollenKit
Ans: (C)
Hints: Sporopollenin is the product of oxidative polymerisation of carotenoids.
5. When the cell is fully turgid, its
(A) DPD=0P (B) DPD=Zero © WP=TP (D) OP=Zero
Ans: (B)
Hints: Since DPD =OP-TP
Inafully turgid cell, OP =TP

.. DPD =Zero

6.  Which one is true for ATP ?
(A) ATP s prosthetic part of an enzyme (B) ATPisanenzyme
(©) ATPisorganic ions of enzyme (D) ATPisaCo-enzyme
Ans: (D)

Hints: ATP is a multifunctional nucleotide which acts as a coenzyme.

7. Root cells of Wheat has 2n = 42 chromosomes. Which one of the following is the basic chromosome number of Wheat ?
(A) 2 B 2 © 7 D) 14
Ans: (C)
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Hints: For wheat, 2n=6x=42

SoX=7

X’ represents basic or genomic number.
8. Purines possess nitrogen at

(A) 1,2,4and6 position (B) 1,3,5and 7 position
(© 1,3, 7and9 position (D) 1,2,6and 8 position
Ans: (C)
N
N
Hints: H PurineBase
N
H

9. Thylakoids occur inside
(A) Mitochondria (B) Chloroplast (C) Golgiapparatus (D) Endoplasmic reticulum
Ans: (B)
Hints: Thylakoid occurs in chloroplast.

10. Micropropagation is a technique

(A) for production of true to type plants (B) forproduction of haploid plant
(C) for production of Somatic hybrids (D) for production of Soma clonal plants
Ans: (A)

Hints: Raising of new plantlets'through tissue culture technique producing similar plants (true type plants).
11, Test cross is a cross between

(A) Hybrid x Dominant parent (B) Hybrid x Recessive parent
(C©) Hybrid x Hybrid parent (D) Two distantly related species
Ans: (B)

Hints: Test cross - F, hybrid is crossed with recessive parent.
12. Mitochondria are semi autonomous as they possess

(A) DNA (B) DNA+RNA
(C) DNA+RNA Ribosomes (D) Protein
Ans: (C)

Hints: Due to presence of 70sribosome,; RNA and dscircular DNA mitochondria is semiautonomous.
13.  Chitinisa

(A) Polysaccharide (B) Nitrogenous polysaccharide
(©) Lipo Protein (D) Protein

Ans: (B)

Hints:

Polymer of N-acetylglucosamine (C,;H
14.  Balbiani rings are the sites of

1s:O;N), that forms exoskeleton of arthropods and cell wall of fungi.

(A) DNAT eplication (B) RNA and protein synthesis
(C) Synthesis of lipids (D) Synthesis of polysaccharides
Ans: (B)

Hints: These rings contain active DNA so RNA and proteins are synthesized here.
15, Which of the cell organelle lacks membrane ?

(A) Mesosome (B) Mitochondria
(©) Ribosome (D) Liposome
Ans: (C)

Hints: Smallest cell organelle without cell membrane is ribosome.
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16. Interfacicular cambiumisa

(A) Primary meristematic tissue (B) Primordial meristem
(C) Type of Protoderm (D) Secondary meristematic tissue
Ans: (D)

Hints: Parenchymatous cells present between two vascular bundles give rise to interfascicular cambium after dedifferentiation.
17.  Cotton fibre is basically a type of

(A) Trichome (B) Scale (C) Dried seed coat (D) Nonglandular hair

Ans: (D)

Hints: Cotton fibres are epidermal out growth in form of hairs.
18.  Chloroplast dimorphism is a characteristic feature of

(A) Plants with Calvin cycle (B) C,-Plants
(© Allplants (D) Onlyinalgae
Ans: (B)

Hints: Two types of chloroplast are found in plant having Kranz anatomy
19.  In which type of reactions related to plant photosynthesis peroxisomes are involved ?

(A) Glycolate cycle (B) Calvincycle
(C) Bacterial photosynthesis (D) Glyoxylate cycle
Ans: (A)

Hints: Perosisome perform photorespiration that is also called as glycolate cycle.
20. The term Alpha diversity refers to

(A) Genetic diversity (B) Community & ecosystem diversity
(C) Species diversity (D) Diversity among the plants
Ans: (C)

Hints: Alpha diversity is a type of community or ecosystem diversity

21.  How many variable segments are present in the basic structure of antibody molecules,?
(A) One B) Two (C) Three (D) Four
Ans: (D)
Hints: 2 present in heavy chain and 2 present in‘light chain.

22. Which one is diaminodicarboxylic aming.acid ?
(A) Cystine (B) ' Lysine (C) Cysteine (D) Aspartic Acid
Ans: (a)
Hints: The chemical formulais (SCH,—CH (NH,) CO,H),

23.  Which one is the cofactor of carbonic anhydrase,?
(A) Fe B Zzn © Cu D) Mg
Ans: (B)
Hints: ‘Zn’ acts as cofactor for carbonic anhydrase

24.  Vitamin-D is produced in human body in —
(A) Muscles (B) Nerves (©) Skin (D) Bone-marrow
Ans: (C)
Hints: Vitamin D is synthesized in the skin in presence of sunlight

25.  Bacteriophages kill
(A) Fungi (B) Parasites (C) Bacteria (D) Viruses
Ans: (C)
Hints: Avirus that is parasite over bacteria is called Bacteriophage

26.  What is mitoplast ?

(A) Membraneless mitochondria (B) Another name of mitochondria
(©) Mitochondria without outer membrane (D) Mitochondria without inner membrane
Ans: (C)

Hints: Mitochondria without outer membrane is called as mitoplast.
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27.  Transposons are —

(A) House - keeping genes (B) Jumping genes
(C) Transporting genes (D) Stationary genes
Ans: (B)
28.  Which of the following is not a conjugated protein ?
(A) Peptone (B) Phosphoprotein (C) Lipoprotein (D) Chromoprotein
Ans: (A)

Hints: Peptone is a derived protein. Others are conjugated proteins.
29. The outer covering of cartilage is called
(A) Peritonium (B) Periosteum (©) Endosteum (D) Perichondrium
Ans: (D)
Hints: Perichondrium is the outer covering of cartilage.
30. The blood does not clot inside the body because of :

(A) Oxygenation of blood (B) Movement of blood
(C) Heparinin blood (D) Absence of fibrinogen in blood
Ans: (C)

Hints: Heparin prevent clotting of blood inside the body.
31.  Red cell count is carried out by —

(A) Haemocytometer (B)  Haemoglobinometer
(©) Sphygmomanometer (D) Electrocardiogram
Ans: (A)

Hints: Blood corpuscle counting is done by this instrument.
32.  Rh factor can produce disease

(A) AIDS (B) Turner’s Syndrome (C) Erythroblastosis foetalis (D) Sickle - cell anaemia
Ans: (C)
Hints: During second pregnancy it may rupture foetal RBC due to antibody agglutination if the father is Rh* ve and the mother
is Rh-ve.

33.  Name the hormone that stimulates the secretion.of gastric juice
(A) Renin (B). Enterokinase (© Enterogastrone (D) Gastrin
Ans: (D)

Hints: Gastric glands are activated by this secretion of Argentaffin cell.
34. Bile salts act as activator of which enzyme ?
(A) Pepsinogen (B) Trypsinogen (C) _Lipase (D) Pancreatic amylase
Ans: (C)
Hints: Bile salt activates lipase & also emulsifies the fat
35.  Heparin is produced by —
(A) Kidney Cells (B) Blood Cells (©) Bonemarrow (D) Livercell
Ans: (D)
Hints: Heparin is produced by liver cells mainly.
36.  Which of the following cells produce HCI ?
(A) p-Cell B) o-Cell (C) OxynticCell (D) ChiefCell
Ans: (C)
Hints: Oxyntric or parietal cell of stomach secretes HCI.
37. Which ribs show “bucket - handle’ type of movement ?
(A) RibNo.1-2 (B) RibNo.3-5 (©) RibNo.6-10 (D) RibNo.11-12
Ans: (C)
Hints: The upward and downward movement of the shaft of the rib no 6 - 10 has been likened to raising the handle from the side
of a bucket. Therefore, they show bucket handle movement
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38.  In which of the following subjects the dead space is highest ?
(A) Oldman (B) Oldwoman (© Young man (D) Youngwoman
Ans: (A)
Hints: Old man haivng high dead space volume due to low supply of blood to lungs

39.  Which one has the thickest wall ?
(A) Rightauricle (B) RightVentricle (C) Leftauricle (D) Leftventricle
Ans: (D)
Hints: The thickest wall of heart is found in left ventricle.

40. The cardiac cycle in normal subject is about
(A) 0.5second (B) 0.8second (©) 1.0second (D) 1.2second
Ans: (B)
Hints: One cardiac cycle is completed in 0.8 sec.

41.  What is glycosuria ?

(A) Lowamount of sugar in urine (B) Lowamount of fatin urine
(© Average amount of carbohydrate in urine (D) High amount of sugar in urine
Ans: (D)

Hints: Glycosuria is the high amount of sugar in urine mainly due to insulin deficiency.
42. Volume of urine is regulated by —

(A) Aldosterone (B) Aldosterone and testosterone
(© ADH (D) Aldosterone and ADH
Ans: (D)

Hints: Volume of urine is regulated by Aldosterone and /ADH via RAAS involving juxta medullary nephron.
43.  Skin is an acessory organ or respiration in —
(A) Human (B) Frogs (C) Rabbit (D) Lizard
Ans: (B)
Hints: Skin is an accessory respiratory organ in amphibians.
44.  Name the condition when the concentration of Ketone body increases in urine
(A) Acromegaly (B) Diabetes mellitus (C).. Diabetes insipidus (D) Cushing’s disease
Ans: (B)
Hints: In diabetes mellitus ketone body:synthesis increases due to cellularstarvation.
45. Hormone responsible for the secretion of milk after parturition
(A) ICSH (B) " Prolactin (© ACTH D) LH
Ans: (B)
Hints: Prolactin secreted from pituitary isresponsible for secretion.of milk after parturition.
46. Endemic goitre is a state of

(A) Increased thyroid function (B) Normal thyroid function
(C) Decreased thyroid function (D) Moderate thyroid function
Ans: (C)

Hints: Endemic goitre is due to low iodine in soil and water in hilly areas.
47.  lslets of Langerhans are found in
(A) Anterior Pituitary (B) Kidney Cortex (C) Spleen (D) Endocrine pancreas
Ans: (D)
Hints: Islets of Langerhans are the endocrine part of pancreas.
48.  Which of the following is the function of Adrenaline ?

(A) Helpsin gastric juice secretion (B) Increases heart rate and blood pressure
(© Increases blood calcium (D) Helps in milk secretion
Ans: (B)

Hints: Adrenaline is released in stress condition and is responsible for increased heart rate and blood pressure.
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49.  Which of the following is not related to the autonomic nervous system ?
(A) Peristalsis (B) Digestion (©) Excretion (D) Memory and learning
Ans: (D)
Hints: Autonomic nervous system controls involuntary functions of the visceral organs.
50. Comprehension of spoken and written words take place in the region of
(A) Association Area (B) Motor Area (© Wernicke’s Area (D) Broca’sArea
Ans: (C)
Hints: Wernicke’s area is responsible for understanding speech.
51.  Which one of the following cranial nerves is carrying the nerve fibres originating from the Edinger-Westphal nucleus ?
(A) Oculomotor (B) Trochlear (C) Abducens (D) Vagus
Ans: (A)
Hints: Occulomotor nerve has occulomotor nucleus and Edinger-Westphal nucleus.
52.  How many laminae are present in the grey matter of spinal cord ?
(A) Four B) Six (C) Eight (D) Ten
Ans: (D)
Hints: Rexed, based on the cyto architectural pattern as well as on the density of neuronal packing, identified several groups
of arrangement which are 10 in number and now called Rexed laminae.
53. Colour blindness is due to defect in
(A) Cones (B) Rods (©) Rods and cones (D) Rhodopsin
Ans: (A)
Hints: Cones are related with coloured vision.
54. MRl is not allowed in the following conditions except one. ldentify the exception.
(A) Presence of pacemaker in the body
(B) Pregnantwomen
(C) Person suffering from stroke
(D) Presence of metallic plate in the body for treatment of broken bones
Ans: (B)
Hints: It uses no ionizing radiation, but uses a powerful magnetic field to align the nuclear magnetization of Hydrogen atom in
water inside body.
55. Which of the following diseases is related to cadmium pollution?
(A) Minamata (B) Pneumoconiosis (©) Anaemia (D) Itai-itai
Ans: (D)
Hints: Itai-Itai (ouch-ouch disease) is due.to Cd poisoning in the drinkingwater result into skeletal deformity.
56. Percentage composition of Fibroin and Sericin insilk is
(A) 50:40 (B) 80:20 © 30:70 (D) 40:60
Ans: (B)
Hints: Fibroin is the core silk protein and sericin is the surface gum-like compound.
57. Which one of the following is used as biological insecticide ?
(A) Tiger beetle (B) Caterpillar (©) Silkmoth (D) MazraPoka
Ans: (A)
Hints: Caterpillar - larval stage of insects, silkmoth is used in silk culture and Mazra poka is the paddy pest.
58.  Which one of the following diseases is spread by Housefly ?
(A) Dengue fever (B) Encephalitis (C) Filariasis (D) Typhoid
Ans: (D)
Hints: Others are spread by mosquito.
59.  Water-Vascular’ system is found in
(A) Sea-anemone (B) Sea-pen (C) Sea-cucumber (D) Sea-horse
Ans: (C)
Hints: Water vascular system is found in echinoderms.
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60. Nutrientenrichment of a lake will cause
(A) Eutrophication (B) Stratification (©) Biomagnification (D) Bioaccumulation
Ans: (A)
Hints: Eutrophication or nutrient enrichment of water body is basically due to excessive presence of nitrates & phosphates.
61. Lichens are decribed as indicator of
(A) Airpollution (B) Water pollution (©) Soil pollution (D) Agriculture productivity
Ans: (A)
Hints: Lichens are indicator plant of air pollution particularly of SO,
62. Most abundant mineral of animal body is
(A) Iron (B) Sodium (C©) Potassium (D) Calcium
Ans: (D)
Hints: Primary component of bones and also present in muscles and blood.
63. Retrogressive metamorphosis occurs in
(A) Hemichordata (B) Cephalochordata (©) Urochordata (D) \Vertebrata
Ans: (C)
Hints: Larva is more developed and has notochord and locomotory organ
64. *Organ of Jacobson’ helps in
(A) Touch (B) \Vision (). Smell D) Hear
Ans: (C)
Hints: Also called vomeronasal organ<It isan olfactory sense organ. Commonly found in reptiles.
65. Cysticercus stage is formed in
(A) Taenia (B) Plasmodium (© Leishmania (D) Wuchereria
Ans: (A)
Hints: Formed in the life-cycle of pork tapeworm (Taenia solium)
66. Which one of the following/viruses contains both DNA and RNA ?
(A) Cyanophage (B) Herpes Virus (C) LeukoVirus (D) Polio Virus
Ans: (C)
Hints: Lenko virus (a Retro virus) possess both BDNA & RNA in life cycle.
67. The hormone responsible for “Fight and Elight” response is
(A) Adrenalin (B) . Thyroxine (©) ADH (D) Oxytocin
Ans: (A)
Hints: Fight and flight response is due to adrenlin released from adrenal medulla.
68. Tuberculosis is caused by :
(A) Mycobacterium sp. (B) Aspergillus sp. (© Clostridium sp. (D) \Vibrio sp.
Ans: (A)
Hints: T. B. is caused by Mycobacterium tuberculi.
69.  Which of the following is a catadromous fish ?
(A) Hilsasp. (B) Mystussp. (© Anguilla sp. (D) Channa sp.
Ans: (C)
Hints: Anguilla sp. (Eel) is a catadromous fish that lives in freshwater and breeds in sea.
70.  Which animal of the following belongs to class crustacea ?
(A) Cockroach (B) Cyclops (C) Grasshopper (D) Mosquito
Ans: (B)
Hints: Class crustacea includes cyclops. Other options are from class insecta.
71. Radulaisfoundin:
(A) Pilasp. (B) Chiton sp. (© Lamellidens sp. (D) Pinctada sp.
Ans: (A)
Hints: Radula is found in gastropods.
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72. The scientific name of Java man is

(A) Homo habilis (B) Homosapiens neandarthalensis
(©) Homo erectus erectus (D) Australopithecus boisei
Ans: (C)

Hints: Scientific name Homo erectus erectus was given by Ernst Mayr.
73. Which phase comes in between the G 1 and G 2 phases of cell cycle ?
(A) M-phase (B) Go-phase (©) S-phase (D) Interphase
Ans: (C)
Hints: The sequence of Interphase (I-phase) isG, - S— G,
74.  How many effective codons are there for the synthesis of twenty amino acids ?
A) 64 B R © e (D) 61
Ans: (D)
Hints: Out of 64 codons, 61 codons code for amino acids & the rest three - UAG, UAA & UGA are stop codons (i.e do not
specify any amino acid)
75. Which of the following condition is called monosomic ?
(A) 2n+1 B) 2n+2 © n+1 D) 2n-1
Ans: (D)
Hints: Monosomy (2n-1) is a kind of aneuploidy where.one.chromosome is devoid of its homologue.
76.  Chromosome is made up of
(A) DNA + pectin (B) RNA+DNA (C) DNA+ Histone (D) Only histone
Ans: (C)
Hints: Chemical composition of atypical chromosome : DNA=40%, Histone = 50%, Non histone = 8.5%, RNA=1.5%
77.  Cell division can not be stopped in which phase of the cell cycle ?
(A) G1-phase (B) G 2-phase (C©) S-phase (D) Prophase
Ans: (C)
Hints: The check points are basically present in the interphase.
78.  Which of the following is structural subunit of DNA ?
(A) Protein (B) Carbohydrate (© RNA (D) Nucleotides
Ans: (D)
Hints: DNA is the polymer of deoxyribonucleotides.
79. Cell theory is not applicable for
(A) Bacteria (B) Fungus (© Algae (D) \Virus
Ans: (D)
Hints: Since virus lacks cellular organization so, cell'theory-isnot applicable.
80. The difference between systolic and diastolic pressure in human is
(A) 120mmHg B) 80mmHg (© 40mmHg (D) 200mmHg
Ans: (C)
Hints: This is called as pulse pressure. Normal systolic pressure = 120 mm Hg
Normal Diastolic pressure = 80 mm Hg
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DESCRIPTIVE TYPE QUESTIONS
SUB : BIOLOGY

1. Whatis Cochlear microphonics ?

A. ltisthe electrical potential generated in the hair cells of organ of Corti in response to acoustic stimulation, called as
cochlear microphonic.

2. Whatis axon reflex ?

A.  Axon reflex is a response brought on by peripheral nerve stimulation. Itis also known as Hunter reflex reaction as it causes
vasodialation and loss of body heat from extremities.

3. What is enterohepatic circulation of bile salt ? Mention its significance .

A.  Enterohepatic recirculation operates between ileum and liver in which bile salts are absorbed from ileum and re-enters into
liver for the reutilisation of bile salts.

4. Mention the location and function of juxtaglomerular apparatus .
A. JGAis found between the vascular pole of the renal corpuscle-and the returning DCT of the same nephron.
Function of JGA : It secretes renin & erythropoietinsRenin controls RAASand is responsible for osmoregulation.
5. What is telomere ? State its function .

A.  Telomere is a region of repetitive DNA at the end of a chromosome. It protects the end of the chromosome from deterio-
ration.

6.  Name two internal characteristic features of class Mammalia.
A. Internal chracteristic of class mammalia
— Presence of corpus callosum in brain.
— Presence of Sertoli cells'in testis.
— Presence of diaphragm.
— Presence of spongy lungs.
— Presence of corpus luteum
7.  State the advantages of composite fish culture.
A.  Advantage of composite fish culture are
1 Different type of carps reared in the same pond.
2. Itiseconomical and highly productive.
3. Carpsreared in different strata of pond habitat utilise different types of food.
8 What is ribophorin ?

A. Ribophorins are ribosome receptor proteins that aid in the binding 60S subunit of ribosomes to the rough endoplasmic
reticulum. Two kinds of Ribophorins are Ribophorin I and Ribophorin I1.
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9. Whatis Pro-enzyme ?

A.  These are inactive forms of enzymes which are activted in presence of activators.

Pepsinogen —H 5 Pepsin
(inactive) (active)

10. Name two sulphur containing and two basic amino acids .
A.  The sulphur containing amino acids are
— Methionine
— Cysteine
— Cystine
Basic amino acids are :
— Lysine
— Arginine

— Histidine
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MULTIPLE CHOICE QUESTIONS
SUB : MATHEMATICS

cotx —tan x

1.  The value of cot 2x is
A) 1 B) 2 © -1 D) 4
Ans: (B)
cos’x—sin®x sin2x’ 2cos2x  sin2x

X = X =2

sin X cos X Cos2X  SiN2X ~ Cos2X

Hints :

2. The number of points of intersection of 2y =1 andy =sin X, in -2 < x < 2m IS

(A) 1 (B) 2 (8)1+\cosx|+|cosz|+....(Q). ..... w3: 43 (D) 4
Ans : (D)
. 1
Hmts:y:E:smx —2nN <X <21
oEon imn lln
66 6 6
No. of sol" 4

3. LetR be the set of real numbers and the mapping f: R — R and g+R — Rbe defined by f(x) =5—x?and g(x) =3x -4, then
the value of (fog)(-1) is
A 44 B) -54 © -32 D) -64
Ans: (A)
Hints: f(g(-1)) =f(-3-4)=f(-7)=5-49=-44
4. A={1,2,3,4},B={1,2,3,4,5,6}aretwo sets, and function f: A — B is defined by f(x) =x + 2 ¥x € A, thenthe function fis

(A) bijective (B) onto (©) one-one (D) many-one
Ans : (C)

Hints: f(x) =f(y) =>x+2=y+2 =x=y ..one-one

1 -1
213
5. IfthematricesA:L 1 0} and B= (5) s , then AB will be
17 0 4 0 17 4 0 O

™ [y 3] © |0 4 o o 3 o o o

Ans : (A)
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1 -1
. 213 17 0
Hints: AB= 0 2=
410 4 -2
5 0

X+’ ® 1
2
6.  wisanimaginary cube root of unity and ® o 1¥x =0 then one of the values of x is
1 X+ o
A 1 ® 0 © -1 0O) 2
Ans: (B)
X n 1 1 0 1
. C;—C+C,+Cy 2 — 2
Hmts:—”( o 1+x{=x|1 o 1+x
X  X+0 o 1 x+o o
1 n 1
_ 2 — 2 2 _ 1) y21—
=x0 o"-0 X (" —w)(@” ~1)=x7}=0 =x=0 Onevalueofx =0
0 X -

1 2
7. A=, | thenAtis

i[-1 -2 i1 2 -1 -2
A) 7{ s J ®) 7{_4 _J ©) 7{ 4 J (D) Does not exist
Ans : Both (A) & (C)
Hints: |A|=-1+8=7

iy [HD @) -2
W=l @72 1

At 11 -2
7| 4 1 Both (A and C)

2+4+6+ i
8. Thevalueofg TR is
1 1
(A) 2 ® e © e D) ¢
Ans: (B)
2n 2n+1 1 1 1
Hints: t = = - = -
@n+)! @2n+D! (2n+D)! (@2n)! (2n+D)!
) R DE S DR
= 2! 3! 41 b5l
A R S 3 : i
9. If sum of an infinite geometric series is 5 and its 1st term is 2 then its common ratio is
A L B 3 C 1 D !
A 16 ® 16 © 5 O
Ans : (A)
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3
: a _4 4 _4 9 7
Hints: —=+ Then —=— =]1-—=—
s 17773 1T Tl T
10. The number of permutations by taking all letters and keeping the vowels of the word COMBINE in the odd places is
(A) % B) 144 (©) 512 (D) 576
Ans: (D)

Hints : Vowels: O, I, E
No. of Odd place : 4
No of ways = *P, x 41 =576
11 If ™'C, +™'C,>"C,, then n is just greater than integer
(A) 5 B 6 © 4 DO 7
Ans: (D)
Hints : ™*C,+™'C,>"C,
n! n! 1 1
> = —>
4i(n-4)! 3(n-3)! 4 (n-3)

="C,>C, = =n-3>4 =n>7

a
12.  Ifin the expansion of (a— 2b)", the sum of the 5th and 6th term is zero, then the value of — is

b
A n—-4 5 2(n—4) c 5 o 5
@ ® —% © = © -9
Ans: (B)
Hints: (@-2b)" =>""C,()"/(=2b)
r=0
t.+t,=0
n! n—4 4 n! n-5 5
=" €y ()" (-20)" +7 C @)1 (-20)° =0 = gy SO =g T () HE2D)
= L xa :_—1(—2b) o 2n24)
(n—4) 5 b 5
13, (2" —1) will be divisible by (Vn e N)
(A) 5 ®) 8 © 1 ) 3
Ans: (C)
Hints: 2*"=(8)" =(1+7)"=="C,+"C,7+"C,7* +....+"C 7"
=27 -1=7["C,+" C, 7+ e +'C, 7]
-~ divisible by 7
14.  Sum of the last 30 coeffivients in the expansion of (1 + X)* , when expanded in ascending powers of x is
(A) 259 (B) 258 (C) 230 (D) 229
Ans: (B)
Hints : Total terms =60
Sum of all the terms 2%
Sum of first 30 terms = 5 == 2%
15 If (1-x+x)" =a +ax+..+a, x" thenthevalueofa +a,+a, + ... +a, is
1 1 3"-1 3"+1
A) 3+= B) 3"-= D
(A 3+3 ® -3 © = © =

Ans : (D)
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Hints:x=1

x=-1 3"=a,-a +a,—a,+

l=a,+a, +a,+a, +.....

1+ 3"=2[a, +a,+a, +

16.

17.

18.

19.

=8, +a, +a, Fens +a,, =

If o, B be the roots of the quadratic equation x? + x + 1 = 0 then the equation whose roots are «'®, 7 is

(A) x*-x+1=0 B) x*-x-1=0 © x*+x-1=0 D) x*+x+1=0
Ans: (D)

Hints : Roots are w, »?

Leta=w,p=w’

o=, B7 =m?

. Equationremains samei.e. x>+ x+1=0

The roots of the quadratic equation x2 —2./3x —22 =0 are:
(A) imaginry

(C) real, irrational and unequal

Ans: (C)

B)
©)

real, rational and equal
real, rational and unequal

Hints: x2 —2/3-22=0
D=12+(4x22) >0

- coeffs are irrational,

. 24/3+412+88
2

.. Roots are irrational, real, unequl.
The qudratic equation x>+ 15|x| + 14 = 0 has
(A) only positive solutions
(C©) no solution
Ans: (C)
Hints:x?+15[x|+14>0 V x

Hence no solution

®)
©)

only negative solutions
both positive and negative solution

4
If z= i then 7 is (where 7 is complex conjugate of z)

|~

(A) 2(1+i) ® @+ ©

Ans: (D)

Hints: z =
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20.

21

22.

23.

If —m<arg(z) < —g then arg Z-arg(-2) is

(A ® 0= © 3 © -3

Ans : (A)

Hints: (ZQ‘

if arg(z)=-n+06

=arg(z)=n—-06

arg(-z)=-0

arg(z)—arg(-2)=n-6—-(-0)=m-0+0=m

Two dice are tossed once. The probability of getting an even number at the first die or a total of 8 is

(A) = ®) — © = D) z
36 36 36 36

Ans: ()
Hints : A = getting even no on 1st dice
B = getting sum 8

So|A|=18 |B|=5 |[ANB=3

18+5-3 | 20

So P(AUB) = =
(AUB) 36 36

(No option matches)

The probability that at least one of Aand B occurs.is 0.6 . If A and B occur simultaneously with probability 0.3, then P(A") + P(B")

IS

(A) 09 ®) . 015 © 11 D) 12
Ans : (C)
Hints: P(AUB) =0.6 P(A)+P(B)=P(AUB)+P(ANB)=0.9
P(ANB)=0.3 P(A)+P(B)=2-0.9=1.1
log, 5xlog,, 27xlog,, 7
The value of log,, 3 is
2
A) 1 B) 6 © 3 ) 3
Ans: (D)

Iog5><3I093>< log7
Hints: \1og3 2log5 2log7

log3
4log3
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24. In a right-angled triangle, the sides are a, b and c, with ¢ as hypotenuse, and c—b#1,c+b=1 . Then the value of
(log,,,a+log. ,a)/(2log,,,axlog, ,a) will be
1
(A) 2 B -1 © 3 0O) 1
Ans: (D)
Hints:c?=a?+b?
= ?-b?=a?
loga loga
log(c+b) log(c—b) _log a(log(c* —b?)) _ log a’ 1
2logaxloga 2loga loga loga’
log(c+b)log(c—b)
25.  Sum of nterms of the following series 13+ 3*+ 58+ 72+ ........ is
(A) n?(2n2-1) B ni(n-1) © nd+8n+4 (D) 2n*+3n?
Ans: (A)
Hints: > (2n-1)°
> {(8n°*-3.4n*+32n-1)}
=2n°(n+1)°-2n(n+1)(2n+1) +3n+1)—n
=2n* +4n®+2n° - 2n[2n* +3n41]+3n*+3n-n
=2n*+4n®+2n” -4n®-6n%=2n+3n°+3n-n
=2n*-n?
=n?(2n2-1)
26. G..M.and H. M. of two numbers are 10 and 8 respectively. The numbers are :
(A) 5,20 B) 4,25 © 2,50 (D) 1,100
Ans: (A)
Hints: +/ab =10 =>ab =100
2ab -3
a+b
ath=25
So a=5b=20
Xn+1 yn+1
27.  The value of n for which W is the geometric mean of x and y is
1 1
A n=-2 ® n=3 © n=1 ©) n=-1
Ans: (A)
Xn+1 + m N+ n+! n n
Hints : ﬁ:\/ﬁ = X"y = Iy (X" +y")
1 1 1 1 1 1 n+1
xn+2(x2—yzj=yn+2[x2—y2J L R n=_i
1 y 2
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a+c
28. IfanglesA, Band Carein A.P, then e is equal to
. A- - A- . A=
(A) 2sin B) 2cos (C) cos (D) sin
Ans: (B)
Hints:2B=A+C
. (A+C A-C
. . 2sin cos .
sinA+sinC 2 2 2sinB A-C A-C
= - = - e oS =2c0S| ——
sinB sinB sinB
cosA cosB 1 T T
2. If =——=—, ——<A<0,-—-<B<0 thenvalue of 2sinA +4sinB is
3 4 5 2 2
A 4 B) -2 © -4 O) o
Ans: (C)
3 . 4
ints: COSA =— SiInA=——
Hints : 5 5
cosB:i sinB:—E
5 5
Y B TR R
5 5 5
0. The value of cot54° +tan 20°
' valu tan36°  cot70°
(A) 0 B) 2 © 3 DO 1
Ans: (B)
. cotb4° tan20° tan36° tan20°
Hints : + = + =1+1=2
tan36° cot70° tan36° . tan20°
3L If sin60 +sin40 +sin20 = 0 then the general value of 6 is
A n nn+E B o nn+£ C E2n11:+E D E2n7r+E
SRR ® s © 5 O e
Ans : (A)
Hints: 2sin46 cos20+sin46=0
sin406=0 2c0s20=-1
40 = 29-—1-COSZ—TE
=nm c0s 20 = 5= 3
nm 27 T
0=— 20=2nmt— — O=nnt_—
4 3’ 3
. A-B+C .
32. InaAABC, 2aCSInT is equal to
(A) a?+b%>-¢? B) c?+a%-b? © bp>-a?-¢? D) c¢?-a%-p?
Ans: (B)
; 2ac sin A+C-B A+C_n B —2acsin| T-B 2., .2 2
Hints : 2 2 _2 2 | - 2 =2ac cosB =a‘+c-b
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33.  \Valueof tan™t [LHJ is
cos?2

1: s i i
A —-1 B 1-— C) 2-— D) —-1
@ 5 ® 1-7 © 2-3 © 7
Ans: (D)
_ -t SN2-1) _ant ~(sin1-cos1)’ _qan-if Cosi=sinl) _m
Hints : oS 2 (cos1-sin1)(cosl+sinl) cosl+sinl) 4
34. The straight line 3x+y=9 divides the line segment joining the points (1,3) and (2,7) in the ratio
(A) 3:4externally B) 3:4internally (© 4:5internally (D) 5:6externally
Ans: (B)
. 3+3-9 3.
ints: Ratio =- =— internall
Hints: 6+7-9 4 y
35.  If the sum of distances from a point P on two mutually perpendicular straight lines is 1 unit, then the locus of P is
(A) aparabola (B) acircle (C) anellipse (D) astraight line
Ans : (D)

Hints: |x|+|y|=1

36.  Thestraight line x +y—1=0meetsthecircle x? +y? —6x—8y =0 atAandB.Then the equation of the circle of which AB is
adiameter is

(A) x*+y*-2y-6=0 AB) x*+y’+2y-6=0 © 2(x2+y2)+2y—6=0 D) 3(x2+y2)+2y—6=0
Ans : (A)
Hints: x*+y* -6x—8y+A(x+y-1)=0

A A
Centre=(3—5.4—5) Lie onx+y_]_:0

3-i4? 1-0,20=6
2 2

X% +y? —6x—8y+6x+6y—6=0; X2 Hy’-2y—-6=0
37. If t and t, be the parameters of the end points‘of a focal chord for the parabola y* = 4ax, then which one is true?

t1 —

(A) tt, =1 B) g—l © tt,=-1 D) t+t,=-1
Ans: (C)
Hints: tt,=-1 Fact

38.  Sand T are the foci of an ellipse and B is end point of the minor axis. If STB is an equilateral triangle, the eccentricity of the ellipse
is

1 2
® : ® 3 © 3 O 3

Ans: (C)

b

Hints: —=
ae

\/5; b =/3ae

, a’-3a%?
=2 2

2

=1-3e?: 4e’=1 Se=i
a 2
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39. For different values of o , the locus of the point of intersection of the two straight lines Jﬁx—y—4J§a=O and

J3ox+oy—43=0 is

2
(A) ahyperbola with eccentricity 2 (B) anellipse with eccentricity \/;
. .19 . . .3
(C) ahyperbola with eccentricity 6 (D) anellipse with eccentricity 2
Ans: (A)

2 2
W) x(2)=>3x%-y? =48> Y

16 48
o [48+16 _,
16

40. The area of the region bounded by y? = x and y-=|X] is

1 . 1 : 2 .
(A) Esq.unlt (B) gsq.unlt ©) gsq.unlt (D) 1sq.unit
Ans: (B)
Hints : y? =X

1 2 x? 31 4-3 1
o =xjax == | =55 =5 =%

41.  Ifthe displacement, velocity and acceleration of a particle at time, t be x, vand f respectively, then which one is true?

d?t d’t d?t d2t
A f=vi— B) f=—v— 0 f=vi-= D) f=-v221
A) Ve B) Ve © Ve D) Ve
Ans: (B)
dt 1
dl— | d
Hints: dt (dx)_ [vj__id_v 1
dx dx dx vidt v
d’t
f= —vVf—
- dx?

42.  The displacement x of a particle at time t is given by x = At? + Bt+C where A, B, C are constants and v is velocity of a
particle, then the value of 4Ax-Vv?is
(A) 4AC+B? (B) 4AC-B? (C) 2AC-B? (D) 2AC+B?
Ans: (B)
Hints: x=At?+Bt+c
v=2At+B = Vv?=4A%*+4ABt+ B2
4AX =4A%? + 4ABt+4AC
= Vv?—4ax=B?-4AC
= 4AX-Vv?=4AC - B?
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43, For what values of x, the function f(x) = x* —4x° + 4x? + 40 is monotone decreasing?

(A) 0<x<1 (B) 1<x<2 (©) 2<x<3 (D) 4<x<5

Ans: (B)

Hints: f/(x) =4x®-12x2+8x =4x (x*—3x + 2)

=4x(x-1) (x-2)
R

~ I I

-0 1 2
. X is decreasing for xe (1, 2)

rd

44.  The displacement of a particle at time t is x, where x = t* —kt® . If the velocity of the particle at time t= 2 is minimum, then
(A) k=4 B) k=-4 © k=8 D) k=-8
Ans: (A)

Hints: X = 43k
INts : dt -

d—V=12t2—6kt att=2
dt

= %=0,48—12k=0 k=4

45.  The pointin the interval [0,27], where f(x) = e* sin x_hasmaximum slope, is

i i 3n
™ 5 ® - © = © 3
Ans: (B)
Hints : f/(x) = eX(sinx + cosx)
f7(x) = & (sinx + cosx + cosx —sinx) = f'(x) =e*cosx=0
T
> X==
2
.- . (X4—X3+X2) .
46.  The minimum value of f(x) =e is
(A) e B) -e © 1 0) -1
Ans : (C)
Hints: f(x) = g%+ | f/(x) = gx'-x*+¢*
X' (4x3 -3x% + 2x)x(4x2 —3x+ 2)
= f(x) is decreasing for x <0, increasing for x > 0
s Minimumisat x=0 .-.f(0)=¢® =1
log</x .
47, J. ™ dx isequal to
1 2 2 2 2 1
(A) E(Iog\/;) +C B) E(Iog\/;) +C ©) E(Iogx)2+c ) E(Iogx)2+c
Ans: (A)
2
(¢nt mx
Hints: x =2 :J‘Ent 2tdt) = J‘fnt —3 ) +c:( ) +c
3 3

Aakash Institute - Regd. Office: Aakash Tower, Plot No.-4, Sector-11, Dwarka, New Delhi-110075 Ph.: 011-47623456 Fax : 011-47623472
(10)

Downl oaded from ww.. i cbse. com


http://www.icbse.com

WBJEE - 2010 (Answers & Hints) Mathematics

2 2
| ———ldx j
48. _[ (x ij is equal to
X eX X 2eX
@ S+c ® —5+C © Z+c 0 “5+C
X 2X X X
Ans : (C)
X
Hints - J.ex(g—%jdx=2.[ex[l—i2jdx=2e +C
X X X X X
. dx .
49.  The value of the integral J. — s
(ex+e‘x)
1/ ox 1/ ok 1/ o -1 1/ ox
(A) E(e +l)+C (B) E(e +1)+C © —E(e +l) +C (D) Z(e —1)+C
Ans: (C)
2Xx
Hints : J-e—dxz e¥ =t ; eXdx =dt
(e2X+1)
1 2tdt 1 1 1
=EI 2 o e T
(2 +1) (+1) 2(e” +1)
a2
sin® x+cosx —1
50. Thevalue of Lt ——————is
x—0 X
1 1
A 1 ® 5 © -5 © o
Ans: (B)
_ _sin?x+cosx—-1 . eosx—cos’x . (1-cosx
Hints: Lim > =Lim 5 =Lim .
x—0 X x—0 X x—0 X
. 2sin? = L
X—>
BE
1
1+5x% |¥*
51.  Thevalue of Lt 5| s
x—0| 143X
) 1 1
(A) e B) e © 2 ® =
Ans: (A)
N 1[1+5x2 ] Lim_ 2
2\, 2 Lim— -1 m 2
Hints: Lim 1+5X2 ’ =eHOXZ 13X =e 0X(Mx)zez
x=0{ 1+3x
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52.  Inwhich of the following functions, Rolle’s theorem is applicable?

(A) f(X)gx|in-2<x<2 B) f(x)=tanxin 0<x<m
© f(x):1+(x—2)§ in1<x<3 D) 1°(X)=X(X—2)2 in0<x<2
Ans: (D)

Hints : (A) f(x) = |x| not differentiable at x =0

T
(B) f(x) =tan x discontinuous at x = 2

3
(©) f(x) =1+(x~2)2 notdifferentiable atx =2

(D) f(x) =x(x=2)? polynomial .-, differentiable ¥xe R

Hence Rolle’s theorem is applicable

xf (5) —5f (x)
X-=5

A) B B -35 © 28 D) -28

Ans: (D)

53. If f(5) =7 and f'(5) =7 then Xl:fs is given by

Hints: Lt XPE) ~t(x) Lt ) =519 =f(5)-5f'(5) =7-5%x7=-28
x—5 X-5 Xx—5 1

54 If y=(1+x)(1+x2)(1+x4)...(1+x2”) then the value of (j—i] ) is
x=

(A) 0 B -1 © 1 D) 2
Ans: (C)
Hints : T-log & Differentiate

d—y—y{i+ 2x +} Putx=0

dx 14X 1+x2
dy_,
dx
_ 1-cos(1-cosx) . _
55.  The value of (0) so that the function T(X) = 2 is continuous everywhere is
X
A L B L C l D 1
(A) 5 B) 4 © 6 (3) 8
Ans : (D)
) . 1-cos(1-cosx)
Hints: Lim—————
x—0 X
2sin? (zj
2sin?| ——~52

el ),

Lim =2Lim

x—0 X4 x—0 X4 Sinz 5 2 x—0 (X 424 23
2 2

1
8
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56. IJl+ cosx dX is equal to

A) 2«/§cos§+c ®B) 2«/§sin§+c ©) «/Ecos§+c D) \/Esin§+c

Ans: (B)

Hints - J.\/1+ cos xdx = \/Ej-cos[gjdx = 2J§sin(§j+c

57.  The function f(x) =sec[|og(x+\/1+ x? )} is

(A) odd (B) even (C) neither odd nor even (D) constant
Ans: (B)

Hints: f(x)= sec(fn (X +V1+x° )) =sec (odd function) = even function

-+ sec is an even function

.osin| x| .
58. lim——— isequal to
X—0 X
A 1 B 0 (©) positive infinity (D) does not exist
Ans : (D)
. sin|x
Hints : le#
Xx—0 X

LHL=-1 RHL=1
Limit does not exist
59. The co-ordinates of the point on the curve y = x> — 3x + 2 where the tangent is perpendicular to the straight line y = x are
A) 0.2 B (1.0 © 1.6 DO) 2-2)
Ans: (B)

Hints: y=x2-3x+2

d—y:2x—3:—1:>x:1 atx=1, y=0

dx
~.Point is(1,0)
60. The domain of the function f(x) = /cos‘l[%j is
(A) (3,3 B) [-3.-3] © (—o=—-3)U(3,0) (D) (—e=,—3]U[3,)
Ans: (B)

Hints: f(X) = COSl[%J

1-|x
e EIXg = -2-1<-|x[<2-1=-3<-|x[K1 = -1<x[<3=x€e[-3,3]

2
61. Ifthe line ax + by + ¢ = 0 is a tangent to the curve xy = 4, then
(A) a<0,b>0 B) a<0,b>0 (© a<0,b<0 (D) a<0,b<0
Ans : (C)
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Hints : Slope of line = —%

gl W4 a4 a

x dx  x*' b 'S
a<0, b<o0

62. Ifthe normal to the curve y = f(x) at the point (3, 4) make an angle 3n/4 with the positive x-axis, then f'(3) is

3 3
A 1 ® -1 © -, © 5

x

Ans: (A)

1 1 3n
- , ———=tan—=-1
f'(x) f'(3) 4

dy .,
Hints : %=f (X), Slope of normal =—

(3) =1

dy 20dy

63. The general solution of the different equation 100d—2— i
X X

+y=0is
(A) y=(c, +c,x)e* B) y=(cgFC,x)e™ © y=(e,+c,x)e® D) y=ce‘+ce

Ans: (C)
Hints : 100p?—20p+1=

X

1
(10P-1)=0,P=—
10

y= (Cl + sz)eE
64. Ify”-3y’+2y=0wherey(0) =1, y’(0) =0, then the value of y at x. = log, 2 is
A) 1 B -1 © 2 ©O) 0
Ans: (D)
d’y _,dy
ints: ——-3—+2y=0
Hints : ol dx y
m2-3m+2=0, y=Ae*+Be*
m=1, m=2, y'=Ae*+2Be*
y=0, A+B=1 A+2B=0, A=2,B=-1
y = 26X — e
y=0 at x=/n2
65. Thed f the differential i X=1+ﬂ+id—yZ+id—y3+
. e degree of the differential equation o ) 21l o aila) o
A) 3 B 2 © 1 (D) not defined

Ans: (C)

dy dy
ints: x=e—=— —==1log. X
Hints : dx' dx 9.

66. The equation of one of the curves whose slope at any point is equal to y + 2x is
(A) y=2(e"+x-1) ® y=2(e*—x-1) © y=2(e*—x+1) D) y=2(e*+x+1)
Ans: (B)
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Hi Wy +2X Puty+2x= :>d—y+z—E
ints : X y uty+2x=z ix i
dz dz dz

L _92= —=z+2 — =|d

dx 2=z, dx = -[z+2 -[X

log(z+2)=x+c, log(y+2x+2)=x+c¢
y+2x+2=x+c, y=2(e*-x-1)
67. Solution of the differential equation xdy —ydx = O represents a

(A) parabola (B) circle (©) hyperbola (D) straight line
Ans : (D)
Hints : x.dy—y.dx=0 = xdy =ydx
d—yzd—X:> logy =logx+logc
y X
y=XC

/2
68. The value of the integral j sin® xdx is
0

4 8 8 4

A ® © L O
Ans: (C)
Hints : I=J2'sin“x dx cosx=f, sindx = dt
= —[a-t) dt = j:(t“ ~ 2t 41yt

Looy 2,50 .0 1.2 . 3<10+415 8
:g(t )O—g(t N+t = O R T

69. |If %{f(x)}=g(x), then .Tf(x)g(x)dx is.equal to

@ S[FO-Fe] @ e0-ge] © fb)-f@) O S[f6)-f@)]

Ans: (A)
Hints : f(x) = [g(x)dx

[F00.900).dx = (F()F(x)); - L”g(x).f (x)dx
T

| = f2(b)— f(a) !

1 2 2
| =E(f (b)-f*(a))
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3n b
70. If 1, = _[f(cosZ x)dx and I, = J'f(cos2 X)dx , then
0 0

A 1,=1, ® 3I,=1, © 1,=3lI, () 1,=5l,
Ans: (C)

Hints: 1, = 3If(0052 X)dx =3l [period is 7]
0

/2

71. The value of | = I |sin x|dx is

A) 0 B 2 © -2 D) -2<I1<2
Ans: (B)
Hints: | = 2.2[sinx dx=2(1)=2

72 1t 1= [ then
' o 1+x™%"

(A) log,2<1<m/4 (B) log2>1 © TI=n/d (D) I=log2
Ans : (A)

s

Hints: X2 <x2 <X,

T

1+x% &1+ x2 <1+x

1 1 1
>
1+x I 1+x
X

%> I > (log(1+x)), %> | >log2

73. Theareaenclosedbyy=3x-5,y=0,x=3andx=5is

1
(A) 12 sq. units (B) 13 sguunits © 135 sg. units (D) 14 sq. units

Ans : (D)

Hints : A='E|Z(3x—5)dx
_E 2\5 _ 5 =§ _ol_ _
=5 () =5(X)s, =[25-9]-5(5-3)

3
516-5(2) =24-10=14

2

X
74.  The area bounded by the parabolas y = 4x?,y = 9 and the liney =2 is

104/2 152 202
/2 sg. units © 2 . units D) 2

5v2
(A) T\F Q. units B) . units

Ans: (B)
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Hints:y=4x? ....... 0]

B S 3/2\2 S
=(—y]§(y )o=—§(2ﬁ—o)

2
V2] 1042
BRI
75.  Theequation of normal of X2 +y?—2x+4y-5=0at (2, 1) is
(A) y=3x-5 B) 2y=3x-4 C) y=3x+4 D) y=x+1
Ans: (A)

Hints: 0(1,-2) A(2, 1)

y-1 x-2 y—lzx—2
-2-1 1-2" -3 -1

Slope A — =1y —1=3(x-2)
y=3x-5

76.  If the three points (3q, 0), (0, 3p) and (1, 1) are collinear then which one is true ?

14_1—1 14_1—1 l+l—3 1+§—1
A P q ® P q © P q © P q
Ans: (C)

Hints : A(3g,0) B (0,3p) C(11)
Slope=1AC=5log BC

1-0 1-3p_, 1 _1=3%

1-3q 1-0 ' 1-3q 1
1=(1-3p)(1-3q), 1=1-3g-3p+9pg

1

1
=3p+39=9pg, ;=3

77.  The equations y = ++/3x, y = 1 are the sides of

(A) anequilateral triangle (B) arightangled triangle (C) anisosceles triangle (D) anobtuse angled triangle
Ans: (A)
Hints : y =tan60°x, y = —tan60°x
y =1, equilateral
78.  The equations of the lines through (1, 1) and making angles of 45° with the line x + y =0 are

(A) x-1=0,x-y=0 B) x-y=0,y-1=0
© x+y-2=0,y-1=0 D) x-1=0,y-1=0
Ans: (D)

. m + tan 45 -D=x1

Hints:m=1, y-1=————(x-1 —1="""(x-1

ints:m =1, y-d= s Y Y= D

y=1, x=1
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(A) c=a+b B) a=b+c (© b=a+c D) b=c
Ans: (A)
Hints: P+ Q-7 P_m m_m

"2 2 2 2 2 4 4

b
[p Qj_l % b,

tan| S+ |=1, C _

2 2 1—4 a-c

-b=a-c=a+b=c

U

sin55° —cos55°

80. The value of — is
sinl10
1
(A 2 B 2 © 1 O 2

Ans: (D)

sin55-sin35  2c0s45.5in10 « NA
sin10 sin10

Hints :

Q
79. Inatriangle PQR, £ZR =m/2 . Iftan (%) and tan (? are roots of ax? + bx + ¢ = 0, where a # 0, then which one is true ?
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DESCRIPTIVE TYPE QUESTIONS
SUB : MATHEMATICS

1. Prove that the equation cos2x + a sinx = 2a — 7 possesses a solution if 2<a < 6.
A. =co0s2x +asinx=2a-7

= 2sin?>x —asinx + (2a-8) =0

at(a-8 a-4

12 - i
5 1<sinx<1

Since sinx € IR, sinx =
.. Given equation has solution of 2<a<6.

2. Findthe values of x, (- < x < m, x # 0) satisfying the equation, 81+|cos><|+|cos2 N = _ 48

A. (8)1+|cosx\+\cosz|+ ................. e _ 43

1
- — =
= 81—|cosx| — 26 y 1_ I COS X |

6:>cos=i1
2

2 27

T
:>X:_1_ T T
3 3 3

wla

11
3. Prove that the centre of the smallest circle passing through origin and whose centre liessony = x + 1 is (_E'Ej

A. Letcentre bec(h,h+1),70(0, 0)

r=oc=\/h2+(h+1)2 =2h? +2h+1

1Y 1 1
= 2lh+=] += i i h+—=0, h=-=
( 2) > for minradiusr, > >

conre -1 L
entre ( 5" 2]
4. Prove by induction that for all ne N, n? + n is an even integer (n > 1)

A x=1, X2+ x=2isan even integer

Let for n =k, k2 + k is even

Now forn=k+ 1, (k+ 1)+ (k + 1) - (k* + k)

=k?+2k+1+k+1-k?®-k =2k+2which is even integer also k? + k is even integer

Hence (k + 1)2 + (k + 1) ia also an even integer
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Hence n? + n is even integer for all neN.
5 IfA, B are two square matrices such that AB = Aand BA = B, then prove that B2= B

A B2=B.B=(BA)B =B (AB) = B(A) = BA =B (Proved)

6 IfN=nl(neN,n>2), thenfind lim| (log, N +(log, N)” +........+(log, N)*
A Liﬂ[|°9N2+|09N3+ ............... +log, n]
= h',ifl'OgN(z-3 ......... n) = hI‘iLrlIog”f [“N=n! = liml=1

a¥ — 2¥-1

1
7. Usethe formula It =log, a,tocompute It ———
x=0 X Ge P x=0 \1+x —1

. 2" -1
A lim

0 J1+x -1

x—0 X x—0

—tim| 2= i (VIe X +1
(22 i)

= =log, 2x2=1log, 4

d /1— ?
8 If %+ 1_y2 =0 prove that, x,/1-y? +yy1-x% = A whete A is constant
-X

dy 1-y°
A ZL=-

dx 1-x2

dy dx

= Aoy T flo =sinTy=-sinlxshc [cisaconstant]

= sinx+sinly =c¢

:sin’l[x\/l—yz +W1—X2}=C where Aisa x/1-y? + yv¥1-x? =sinc = A constant
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2
9.  Evaluate the following integral I|X5i“ X dx
-1
2 1 2
A |:j|xsinnx|dx - j|xsinnx|dx+j|x.sinnx|dx
-1 -1 1
1 2
=2j|xsinnx|dx+j|x.sinnx|dx
0 1

1 2
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10, Iff(a)=2,1/(a) = 1, g(a) =— Land g'(a) = 2, findithe value of fim I@LE) ~9@)T(X)
X—a X—a

i S@F (@ -g@F ()

X—a 1

A

[using L" Hospital Rule]

= 9/(2) f2) - 9(2) F(2)
=))-(-1)(1)=4+1=5
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