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s stance of thetwo wireswill beinthe

OneKg of copper isdrawninte eof Imm diameter a"eof 2mmdiameter.

© 16:1 D) 4:1

A
R_"A 1,
R, L

A
— r2 !
3

= 16:1

Anelectrical cablehaving aresistance of 0.2 Q delivers 10kw at 200V D.C. to afactory. What isthe efficiency of transmission?
(A) 65% B) 7% © 8% (D) 9%
Ans: (D)

3
Hints: P=VI = | = 10x10

=50A Power loss = (50)? (0.2) = 500W

10000x100

ooy o 22000XI00 o0 5y,
Efficiency = 4 5000+ 500 °
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A wireof resistance5 Q isdrawn out so that its new length is 3timesitsoriginal length.What isthe reistance of the new wire?
(A) 45Q B) 15Q © 53Q (D) 5Q
Ans: (A)

2
r 0, 3
H . —_— = — :—:3
Hints: (rzj (KJ ;

(&}ﬁxﬁ:sx(ij ~3x3= R, =45
R) 6, A 2

Twoidentical cellseach of emf E andinternal resistancer are connected in parallel with an external resistance R. To get maximum
power developed across R, thevalue of Ris

(A) R=r/2
Ans: (A)

D) R=2r

r
Hints: Ry =§+ R=

_2E
r+2R
For max. power cons

ytion. | should be max. So d

r+2R:( r— F+2Jrv2R = Jr —
Towritethe decimal ber 37 in binary, how
(A) 5 4
Ans: (B)
Hints:
21371
211810
21911
21410 (100101) = 6 digits
21210
1

A junction diode has aresistance of 25 Q when forward biased and 2500 Q when reverse biased. The current in the diode, for
the arrangement shown will be

5V 10Q oV
o—D—wvw»—o
1 1 1
—A =A — —A
(A) 15 B) 7 © o5 D) 180
Ans: (B)

Hints: Req:25+ 10=35Q

S

V
Because diodeis forward biased. So | :g 35 A

~N |-

5
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7.

10.

If the electron in ahydrogen atom jumpsfrom an orbit with level n, = 2to an orbit with level n, = 1 the emitted radiation hasa
wavelength given by

(A) A=5/3R B) A=4/3R © A=RA4 (D) A=3R/A4
Ans: (B)
1 1 1 1 1 3R
Hints:z: E_n_zz = 17‘? :7
:>/1=i
3R

sBet;He—>%C+x
(A) electron
Ans: (D)

(D) Neutron

.(C) Photon

resistor. The maximum potel

Hints: /Bet+ He—"

Hence X represents

An alternating curre Jifference acrosstheresistor

is
(A) 20V none
Ans: (C)
Hints: 1 =10A
I —|—°:>I =
rms \/E 0
Max.PD.= /2 x10x12 =1% 414 =169.68 V
Which of thefollowing relation rep iot-Savart'slaw?

— iy dixt T dixt — 4, dixrt
A) dB=— B) dB= D) dB=%%
®) A x ® ré © 4 1t
Ans: (C)

- |{doxT

Hints: def—;lrs—)

Note :— In question paper current (1) ismissing

A and B aretwo vectors given by A= 2iA + 3] and B = f+ ] . The magnitude of the component of A aong B is

S 3 e 1
(A) 2 B) 2 © 5 D) 2
Ans: (A)

(@i +3)i+i) s

Hints: Magnitude of componentsof A along B = 75
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2. Given C=AxB ad D = Bx A - What istheangle between C and [ ?
A) X | 6r © (D) 180°
Ans: (D)
Hints: C and [j areantiparellel since Ax B = —(éx A)
13.  Theacceleration ‘@ (in ms?) of abody, starting from rest varieswith timet (in s) following the equationa= 3t + 4
Thevelocity of thebody at timet = 2swill be
(A) 10ms? B) 18mst © 14ms? (D) 26ms*
Ans: (C)
Hints:a=3t+4

d—V:St+4
dt

[ av =] @+a)at

2
V=3t—+4t=E+8
2 2

14.  Figure below showst

ance-time graph of the moti acar. If followsfrom the graph that the car is

(A) atrest niform motion
(© innon-uniforma
Ans: (D)

Hints: Slopeisincreasi

.emotionisuniformaly

X =12t? =>v=24t = a=

stheratio of their linear momenta?

15. Two particleshave massesm & 1d their kinetic energiesarein theratio 2:

1 1
& 3 ®) ® ¢
Ans: (A)

2

P
K& __om _2_p_ 1
Hints: KE, p2 1 p, J2

2x4m

16. TheforceF acting on aparticle moving in astraight lineis shown below. What isthe work done by the force on the particlein
the 1% meter of the trajectory ? F

(inN) 5 \

A

(A) 53 (B) 10J © 153 (D) 253 a:

4
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Ans: (D)
Hints: Work donein 1 meter = areaof shaded curve=1/2x 1x5=2.5]
F(in N) A
o 1 2 3 4 x(nm
17. If thekinetic energy of abody changes by 20% then its momentum would change by —
(A) 20% B) 24% (D) 44%
Ans: (Noanswer matching)
2
PP
Hints: p_2
M
2m
P+ J12
= —=4v12=
Y
Therefore % increas
18. A bulletisfired wit ocity umaking an angle izontal plane. The horizol omponent o the vel ocity of
the bullet when it reaches the maximum height i
A u
u et
*) 5
Ans: (D)
Hints: Horizontal velocity e constant so the value of velocity at the highe t will be u/2
19. A particleisprojected at 60° to the ntal with akinetic energy K. Theki Nergy at the highest point is
A) K B) zero D) —
) ®) 4 ©
Ans: (C)
Hints: At highest point kinetic energy = 1/2m (v cos60°)?= 1/4 x 1/2mv?=K/4
20. Thepoisson'sratio of amaterial is0.5. If aforceisapplied to awire of thismaterial, thereisadecreasein the cross-sectional area

by 4%. The percentage increase in the length is:

A) 1% B 2% © 25% D) 4%
Ans: (D)

Hints: Poissonratio=0.5

Therefore density is constant hence change in volume is zero we have

V =A x ¢ =constant
dA  dr de _ dA

= —+—:O:>—:
logV =logA+log ¢ or Ay , A

That is4% @

[
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Two spheres of equal masses but radii r, and r, are allowed to fall in aliquid of infinite column. The ratio of their terminal
velocitiesis

A) 1 B r:r, © r,ir D) Jrj :JE
Ans: (Dataincomplete)

Two massless springs of force cons Itant force constant K of the system is
K,+K, KK,

A = -

) KK, K,-K,

Ans: (C)

Hints: Inseri%de

A spring of force co e constant of each half is

Kk

(A) 2
Ans: (D)
Hints: As Ky

K =2K
Two rods of equal length and
thermal conductivity of the combinal

pectively. If they are joined in series, the

(A) 343 B) 35 DO 33A#
Ans: (A)
Hints: Inseries R=R, +R,

20 / /

= +
KA KA KA

24
K, ==2=343
7

19 g of water at 30° Cand 5 g of iceat —20° C are mixed together in acal orimeter. What isthe final temperature of the mixture?
Given specific heat of ice= 0.5 cal g *(°C)™ and latent heat of fusion of ice=80cal g*

(A) O°C B) -5°C © 5¢cC (D) 10°C
Ans: (C)

Hints: 5% .5x20+5x80+5t=19x 1 x (30—t)

t=5°C

5

[
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It isdifficult to cook ricein an open vessel by boiling it at high altitudes because of

(A) low boiling point and high pressure (B) high boiling point and low pressure
(© low boiling point and low pressure (D) high boiling point and high pressure
Ans: (C)

Hints: At high altitude pressureislow and boiling point also low

Theheight of awaterfall is50 m. If g = 9.8 ms the difference between the temperature at the top and the bottom of the waterfall
is

(A) 117°C B) 217°C © o1rC (D) 143°C

Ans: (C)

Hints: m’%h — MsAt = At = 0.117°C

The distance between an object and adi n,0f thelens. Thelinear magnification produced

by the lensis

(A) m

Ans: (D)
Hints: u=—mf

i 1 _
v (-mf)
A2.0cmobjectisp

(A) 4cm.red
Ans: (A)

1 1

Hints: V_Ts_—_m

> and nature of theimage?
None

m= -3 =2 imagesize=4
-15 '

A beam of monochromatic bluelight of wave

will be:

(A) 4200A (B) 5800A © 4150A (D) 3150A

Ans: (D)

vater of refractiveindex 4/3. Itswavelength inwater

0
ﬂ:%c’O:slsoA

Hints: Inwater -

3

Two identical light waves, propagating in the same direction, have a phase difference 5. After they superpose the intensity of
the resulting wave will be proportional to

(A) cosd B) cos(d/2) (© cos?(d/2) (D) cos?

Ans: (C)

Hints: | =41, Cosz(%j: | o cosz(gj

5
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The equation of state for n moles of an ideal gasis PV = nRT, where R isaconstant. The Sl unit for Ris

(A) JKper molecule B) IK'tmal? © JKg'K? D) Xtg?

Ans: (B)

Hints: JK-*mol

At acertain place, the horizontal component of earth’'smagnetic fieldis @ timesthe vertical component. The angle of dip at
that placeis

A) ¥ (B) 6 © & 0) L

Ans: (A)

Hints: tan@ =l=i:> 6 =30°

H 3
The number of electron in 2 coulomb of cha
(A) 5x10® B) :
Ans: (B)

D) 9x10"

2
ter = ———
Hints: = 6x10™

The current flowing thrg
intimefromt=0tot=

(A) 22C
Ans: (A)

. 2 (2
Hints: Q = Jo (3t
If the charge on a cz
capacitor is
(A) 10C
Ans: (B)

gh the cross section of thewire

5C

The original charge on the

D) 40C

2c

solvingweget ¢ =20 coulomb

The work donein carrying a charge Q once around acircle of radiusr about a charge g at the centreis

aQ Q 1 aQ ( 1 j
*) 4zteyr ® 4rte, mr © 4re, \ 2 © 0
Ans: (D)

Hints: Work done by conservativeforceinaround trip is zero
Four capacitors of equal capacitance have an equivalent capacitance C, when connected in series and an equivalent capaci-

Cl
tance C, when connected in parallel. Theratio C_ is:
2
A) 14 (B) 116 © 18 (D) V12
Ans: (B)
C, 1

C
Hints: C, = — and C,=4C= 1 =— -
1Ty 2 C, 16 /'>

&
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Magnetic field intensity H at the centre of acircular loop of radiusr carrying current | em.uis

(A) 1/l cersted B) 2nl/r oersted (© 1/2nr oersted (D) 2nr/l oersted
Ans: (B)

. Mol _ 27
Hints: H ="——="">X—

s 2r 4r r

My 2

Inemusystem —— =150 H =—

ne.m.u system . "
Which of the following materialsisthe best conductor of electricity?
(A) Platinum B) Gad (© Silicon (D) Copper
Ans: (D)

Which statement isincorrect
(A) Phenol isawesk acid

(C) Phenol liberates CO, from ) (D) Phenol issolub
Ans: (C) '
Hints: Phenol doesnol ate CO, from Na,CO, solu

OH

(Weak acid)

Note: Strong acidis
Inwhich of the follo
(A) Cannizaroreaction
Ans: (A)

Hints: In cannizaro’'sreac

| I
€g. H-C-H + H-C-H M C

A compound is formed by substitution G
compounds is

(A)4 (B)3 ©5 (D)2
Ans: (C)
Hints: C3H8%> CaHeCl2, followingisomersof C,H.Cl,ispossible
719 11y 191 199
H—C—C—C—H H—C—C—C—Cl H—C—C—C—H H—<|:—<|:t<|:—H
HHH H H Cl HCl H HHH
0] (I (I (v)

Dueto presence of chiral carbon compound (1V) isoptically active and forms an enantiomer. So total no of isomers=5
Which one of thefollowing is called acarbylamine?

(A)RCN (B)RCONH, (C)R—CH=NH (D)RNC

Ans: (D)

(D) Friedel-Craft reaction

ens in propane. The number of possible isomeric

9



® Aakash

Aakash Institute || T-JEE

Premier Institute in India for Medical Entrance Exams.

(Divisions of Aakash Educational Services Ltd.)
KOLKATA

47.

5L

For making distinction between 2-pentanone and 3-pentanone the reagent to be employed is
(A)K.Cr,0/H, SO, (B) Zn-Hg/HCI (©)se0, (D) lodine/NaOH

Hints: In 2-pentanoneie,, CH3—!|3—CH2CH2CH31 CH34";_ group is present due to which it can show iodoform test. i.e.,

Il I,/NaOH .

CH,~C-CH,~CH~CH,——— CHI,| + CH,CH,-CHC-O Na
(Yellow ppt.)

Which one of the following formulae does not represent an organic compound?
(A)CH,0O, (B)CHO, (QCHLCIO, (D)CHO,
Ans: (D)
Hints: Unsaturationfactor=0,1,1,05 Hence(D
The catalyst used for olefin polymerization
(A) Ziegler-NattaCatalyst  (B) Wi
Ans: (A)
Hints: TiCl, + (CH,),Al

(D) Merrifieldresin

The oxidant which is useg N antisepticis:

(A)KBro, (B)KMnO, ©Cro, D)KNQ,
Ans: (B)

Which of the followi ontributes to the double heli

(A) hydrogen bond (B) covalent bond van-der Waal’ sforce

Ans: (A)

The monomer used oduce orlonis

(A) CH,=CHF (B)CH,=CCI, CH,=CH-CN
Ans: (D)

Hints: Orlonor PAN
Monomer = CH,=C

1 mole of photon, each of

(A)lerg

Ans: (A)

(D) LMeV

If n, number of radioatoms are present at timet, the following expression will be aconstant :

(A)n/t (B) Inn/t (©)dInn/dt (D) tn,
Ans: (C)
dN dinN
i . ——=2N = - = )\,
Hints: pm A pm

Hence (C)
Thefollowing graph showshow T, , (half-life) of areactant R changes with theinitial reactant concentration a,.

Tz /

Va,
The order of the reaction will be:
(A)O B)1 ©2 (D)3

(10



® Aakash

Aakash Institute || T-JEE

Premier Institute in India for Medical Entrance Exams.

(Divisions of Aakash Educational Services Ltd.)

KOLKATA

Ans: (C)
Hints: ty, o L

. % an—l

Hence (C)
The second law of thermodynamics saysthat in a cyclic process:
(A) work cannot be converted into heat (B) heat cannot be converted into work
(C) work cannot be completely converted into heat (D) heat cannot be completely converted into work
Ans: (D)

Hints: Because O K temperatureis unattainable.
The equilibrium constant (K) of areaction may bewritten as:

(A) K = e—AG/RT (B) K =e—AG0/RT y —AH /RT (D) K _ e—AHOIRT

Ans: (B)
Hints: AG°=-RT InK

(o]
AG =InK
-RT
K= e—AG°/RT

For thereaction SO

(A)-1

Ans: (B)
Hints: K=K _(RT)*
X = (Zng)s — ENg)e

-3 1
2" 2

e 235 e -
Ifitisassumedthat ‘;;U decayso sible product of the decay is:

(A) % Ac B) % Ac (D) 2 Ac
Ans: (B)
Hints: New massno. =235-2 x 4=227

Newat.n0.=92-2x2+1=92-4+1=89
Thetimetaken for 10% compl etion of afirst order reactinis20 mins. Then, for 19% completion, the reaction will take

(A)40mins (B) 60 mins (©)30mins (D) 50mins
Ans: (A)
2303, N
e t = ’log—2
Hints: % og N
2.303, 100
20=——log— i
% og 0 (@)
{= 2.303|Og@ N
o a1l (i)
equation (i) / (ii)
s t=40min.

(1]
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Which of thefollowing will decreasethe pH of a50 ml solution of 0.01 M HCI?

(A) addition of 5ml of 1M HCI (B) addition of 50 ml of 0.01 M HCI
(C) addition of 50 ml of 0.002M HCI (D) addition of Mg
Ans: (A)

Hints:50ml 0.01 M =50x 0.01=0.5millimole
5ml1(M)=5x%1=5millimole
Total millimoles=5.5millimole

Total volume =55ml.

55 _
Molarity = - = 0.1(M) =107 (M)

pH=1
Equal volumes of molar hydrochloric aci
heat are liberated respectively. Whi

ollowing istrue?

®-

ivalent strong base =

py dilute NaOH solutionand x kcal andy kcal of

(A)x=y

Ans: (B)
Hints: Enthalpy of 1 ¢
Equal volume contai
Hybridisation of cen

(D) none of the above

valent of strong acid and 1
ble eg. of H,SO, than HCI
tominNF,is

(A) sp? dsp?
Ans: (A)
Hints: N

F/llz\

(A)AsO, (D)Bi,O,
Ans: (B)
Hints: Inagroup aswe go downwards, the oxide basic character increases hence maximum acidic oxideis P,O;
Thehalf-life of aradioactive element is 10 hours. How much will beleft after 4 hoursin 1 g atom sample?

(A) 45.6 x 10® atoms (B) 4.56 x 10®atoms (C) 4.56 x 10* atoms (D) 4.56 x 10?° atoms
Ans: (B)

_ 0693

Hints: t% =10hr. K 10

4 2.303><1OI 1

0693 "IN
ogi _ Ax0693 _ 4 15036
N 2.303x10

logN=-0.12036= 1 .87964

N =7.575x 10" gatoms /'.
<. No. of atoms=7.575 x 10 x 6.023 x 107 atoms=4.56 x 10 atoms A >

(17
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1 1
For the Paschen series the values of n, and n, in the expression AE = Rhc E T o | ae

(A)n=1, n=23,4... (B)n=2, n=3,4,5........ (©n=3, n=4,56... (D)n=4, n=5,6,7........
Ans: (C)

Hints: In Paschen serieselectron shiftingto third shell i.e.,n, =3ton,=4,5,6, ......

Under which of the following conditionistherelation AH = AE + PAV valid for aclosed system?

(A) Constant Pressure (B) Constant temperature
(C) Constant temperature and pressure (D) Constant temperature, pressure and composition
Ans: (A)

Hints: Thisisapplicable when pressure remains constant.
An organic compound made of C, H and N contain

(A)70 (B) 140
Ans: (A)
Hints: Nitrogenat. wt. = 14i eculeminimum onew‘ N ispresent

molecular weight is:

(D) 65

ie, 20% =14 Molecular weight =
100%=14x5=70
In Cu-ammoniacomple
(A) sp®
Ans: (D)
Hints: In [Cu(NH
Cu*?isinastateof dt
formation)
The reaction that taki
(A) Oxidation
Ans: (D)

estate of hybridization of Cu*2is
(B) d°s

D) dsp?

om 3d to 4p during complex

D) Disproportionation

|

0

Cl, + NaOH (conc. &
Hints: | (

Hence the reaction is disproportio
“Electron” isan aloy of
(A) Mgand zn (B) Feand Mg (C)NiandZn (D)Al and Zn
Ans: (A)
Hints: Electronisan alloy of Mg(95%) + Zn(4.5%) and Cu(0.5%)
Blackened oil painting can be restored into original form by the action of :

(A) Chlorine (B)BaO, (OH0, (D)MnO,
Ans: (C)
Hints: Blackening of oil painting isdueto PbSwhichisoxidised by H,O, to form white PbSO,
PbS+H,0,— PbSO,+H,0
(Black) (white)

Of thefollowing acids the one which has the capability to form complex compound and al so possesses oxidizing and reducing
propertiesis:
(A)HNO, (B)HNO, (C©)HCOOH (D)HCN

Ans: (B) HIJ{I?'O2

Hints: Here oxidation state of N liesbetween—3to +5 (i )

(13




® Aakash

Aakash Institute || T-JEE

Premier Institute in India for Medical Entrance Exams.

(Divisions of Aakash Educational Services Ltd.)
KOLKATA

72.  AtomsinaP, molecule of white phosphorus are arranged regularly in the following way :

(A) at the corners of acube (B) at the corners of aoctahedron
(C) at the corners of atetrahedron (D) at the centre and corners of atetrahedron
Ans: (C)
Hints: P ()
)P

P: (sp°)

)

73.  Which of the following stateme
(A) Siliconisextensively us
(C) Silicon occursinfree,
Ans: (C)
Hints: Siliconexisti
74.  Inaluminium extract
pressures :

B) CarborundumisS
D) Micacontainsthe ele silicon

@

rein combined stateas SiO
the Bayer process, alumin

ed from bauxite by sodium h xide at high temperature and

Solid impurities suc " isreprecipitated :

2AI(OH);, — Al,G

(A) Carbon dioxideisadc
(B) Temperature and presst
(C) Both (A) and (B) are pract
(D) The water isevaporated
Ans: (B)

7. Theaddition of HBr to 2-pentene gives
(A) 2-bromopentane only (B) 3-bromopentane only
(C) 2-bromopentane and 3-bromopentane (D) 1-bromopentane and 3-bromopentane
Ans: (C)

e dropped and the supersaturated solution seeded

/\

. 5 4 3 2 1 H'Br~ @
Hints: CH,~CH,~CH=CH-CH,————> CH,~CHCH,CH-CH,
HBr- B (H" is added to C, so as to get relatively
r Br more stabler carbocation)

@
CH,~CH,—CH-CH,—CH, CH,~CH,~CH,~CH—CH,
lB e (Less stable) BII’
(Major)
CH3—CH2—(|3H—CH2—CH3
Br

‘3
(14 &
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76.  Ethelene can be separated from acetylene by passing the mixture through :

(A) fumingH,SO, (B) pyrogallol (C) anmoniaca Cu,Cl, (D) Charcoa powder
Ans: (C)
Hints: H-C=C-H + Cu,Cl, > Cu'C =CCul

Red ppt.

H,C=CH, + Cu,Cl, — No. ppt
77.  Reaction of R OH with R MgX produces:
(A) RH (B) R"H OR-R D) R-R’
Ans: (B)

5(+8 5 +8
R + R—-MgX—> R—O-Mg

=CH, the hybridizatio‘Z and C-3 carbons are

(B) p* & sp? O & D) sp*& sp

Hints:

Weakly Acts as base
acidicH

78.  Inthe compound HC =

(A) sp° & sp?
Ans: (C)

43 2
Hints: H-C=C-CH , (Double bond is preferr
s %’

79. The two structures
CH,

=N below represent

H
CH,OH
(A) pair of diastereomers (B) pe (D) both are optically inactive
Ans: (C)
CH,
HO R H 180 HO R H | & Il are same Fischer projection because
R - R 180° rotation doesn't change configuration
H OH H ——OH
Hints:
CH,OH CH,
| ]
80. Which of the following carbocationswill be most stable ?
vt + + +
(A) Ph,C (B) CH,-CH, © (CH,),CH () CH,=CH-CH,
Ans: (A)
Hints: &
' Ph_?_Ph (Highly resonance stabilized)
Ph
a a a

(19
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(C  PHYSCS )

SECTION-II

1 The displacement x of a particle at time t moving under a constant forceist = &+ 3, X in meters, tin
seconds. Find the work done by the forcein theinterval fromt =0tot = 6 second.

A, t='/x+3=x=(t-3 =>v=2(t-3)

vat=0,-6m/s
vat=6sec, 6m/s

2  Cadculatethedistance above and bel ( a h the accel eration dueto gravity isthe same

GM  GM(R-

A~ (R+hY

on solving we gdl

—Rh+R?-h?

-R+
h=
3  Avrayof light trav t on the glass-air surface

at an angle of inci refraction equal to 90°

connected in series through an external

resistance R. If the potential dif rst cell is zero, what will be the value of R

intermsr andr, ?

B 2e
rn+r,+R

= r,-r+R=0,R=(-r)

A ,nowe—Ir, =0

5 Attimet =0, aradioactive sample has a mass of 10 gm. Calculate the expected mass of radioactive sample after
two successive mean lives.

2
A. Two successive mean lives= —

A

(3] _

: - N
No. of nuclei after two mean lives= Nye e

10 A
Therefore mass = ? gm a:

(16]
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(_ CHEMISTRY )

SECTION-II

6  Calculate the number of H* ion present in 1 ml of a solution whose pH is 10.
A. pH=10
[H*] = 10%° M
In 1000 ml solution there are 6.023 x 10 H* ions
In 1 ml solution there are 6.023 x 10'° H* ions

7  Givethestructure of pyro-sulfuric acid. How wo
isadded to pyro-sulfuric acid?

pare it? What would you observe when colourless Hi

,5,0, 1 H,SO, + SO,
(98%)

H,SO, + 2HI 2H,0+ S0, + 1,
(Violet

8  Writewithabaan oM i i mmoniainto ammonium sulfate

OH 0 OH oH

hn
CH~C-CI/OH anhy. AICI, CCH;

A 140°C-150°C "
' (Fries-rearrangements)

v

g
(major)

10 Anorganic compound ‘A’ on treatment with ammoniacal silver nitrate gives metallic silver and produces ayellow
crystalline precipitate of molecular formula C;H, N,O,, on treatment with Brady’s reagent. Give the structure of

9
the organic compound ‘A’.
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A. Compound (A) is an aldehyde. It should be propanal CH,CH,CHO

Reactions:
; Ammoniacal
(Tollen'sreagent)
NO, NO,
(il OZN@ NH.NH, + Oi= CH.CH,.CH, —2 OZN@ NH-N=CH-CH,—CH,
(2, 4-Dinitro phenyl hydrazine) (Yellow ppt. with mol. formula C,;H,,N,O,)
(Brady's reagent)

(18]
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BlOLOGY
QUESTIONS & "ANSWERS

The length of DNA hgaving 23 base pair is

(A) 78A (B) 784A (© 748A (D) 782A
Ans: (D)

Hints : Distance between adjacent base pairs = 3.4A

Which l is produced in primary immune response?

(A) 1A ® IE ©1G O) 1M
Ans: (D)

Hints: IgM is produced in primary response to the given antigen

The average diameter of Red Blood Corpusclesof manis

(A)721um (B)8.1 Wm (©92um (D)103 um
Ans: (A)

Hints: Theaveragediameter ohRBC of manis7.2 [Lm

FAD iselectron acceptor during oxidation of which of the following?

(A) o -ketoglutarate — Succinyl CoA (B) Succinic aeid — Fumaric acid
(C) Succinyl CoA — Succinicacid (D),Fumaric acid — Malicacid
Ans: (B)

Hints: FAD iselectron acceptor during oxidation of succinic acid to fumaric acid
The chemical nature of hormones secretedby ¢ & § cellsof pancreasis—

(A) Glycolipid (B) Glycoprotein (C) Steroid (D) Polypeptide

Ans: (D)
Hints: Hormones produced by ¢ cells(glucagon) and £ cells (somatostatin) are polypeptide

The genetic material of Rabiesvirusis

(A) Double stranded RNA  (B) Single stranded RNA (C) Double stranded DNA (D) ssDNA
Ans: (B)

Hints: The genetic material of RabiesvirusisssRNA

T-lymphocyteis produced in

(A) Bonemarrow (B) Spleen (C) Pancreas (D) Thymus
Ans: (A)

Hints: T-lymphocyte are produced in bone marrow but mature in thymus
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10.

14.

16.

17.

How many ATP molecul es are obtained from fermentation of 1 molecule of glucose?
(A)2 B)4 ©3 D)5
Ans: (A)
Hints: Two molecules of ATPare produced by fermentation of one molecule of glucose
Number of nitrogenous basesin a Codon is
(A)3 (B)2 ©)1 D)5
Ans: (A)
Hints: Three nitrogenous bases are found in a codon.
A character which isexpressed in ahybrid iscalled
(A) Dominant (B) Recessive (C) Co-dominant (D) Epigtatic
Ans: (A)
Hints: Dominant geneisexpressed in ahybri
In which stage of cell division chrom
(A) Prophase
Ans: (B)
Hints: Chromosomeis
Which of the following
(A) Haemophilic-Y chr, S omosome
(C) Sicklecdll anaemi hromosome
Ans: (B)
Hints: Down’'ssyna
Genetically enginee
(A) Thyroxine
Ans: (B)
Hints: Human insuli
Scientific name of sunfla
(A) Hibiscus rosa-sinensi
Ans: (D)
Hints:Helianthus annuusis su
By which of the following methods,
(A) Selection
(C) Hybridization
Ans: (D)
Hints: Better variety of plant can be formed by hybridisation followed by selection.
Which oneis product of aerobic respiration?
(A)Madicacid (B) Ethyl acohoal (C) Lacticacid (D) Pyruvicacid
Ans: (A)
Hints: Malicacidisproduct of aerobic respiration
CO, acceptor inC, cycleis
(A) OAA (B)RUBP (C)PEP (D) Mdicacid
Ans: (B)
Hints: RUBP (Ribulose 1.5. biphosphate) is CO, acceptor in C, plant
Viruswas discovered by whom?
(A) Stanley (B) lvanowsky (C)Herele (D) Beijerinek
Ans: (B)
Hints: Ivanowsky discovered virus

are most condensed”
(C) Anaphase

(D) Telophase

Epinephrine
suliniscaled Humulin

(D) Helianthus annus

D) Hybridization followed by selection

2
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19,

24,

Electron microscopeis based on principle of

(A) Electromagnetictheory  (B) Resolution of glasslenses (C) Magnification of glasslenses (D) Refraction of light

Ans: (A)

Hints: Electrton microscopeis based on principle of electromagnetic theory

Citric acid cycleisthe aternate name of which of thefollowing?

(A) HMP shunt (B) Glycolysis (C) TCAcycle (D) Cavincycle
Ans: (C)

Hints: Citricacid cycleor Krebs cycleor Tricarboxylic acid cycleisalternative names.

Vascular tissuein higher plants devel op from which of thefollowing :

(A) Procambium (B) Protoderm (C) Periblem (D) Cortex

Ans: (A)

Hints: Procambium formsvascular tissuei
Which element is cause of etai etai dise
(A)Hg (B)F ©cd (D)As

Ans: (C) ,
with one of the following chemicals

Hints: Etai etiaiscaused b
(B) Safranine (C) Light green

Chromosomes can be s
(A) Acetocarmine
Ans: (A)

Hints: Acetocarmi
Which one of thefo
(A) Australop
Ans: (D)
Hints: Rhod island Redisthe American Po
Which part of the hu ini
(A) Cerebellum
Ans: (C)

Hints: Cerebrumisthelarge
When the other floral partsares
(A) Hypogynous flower (B) P
Ans: (A)
Hints: Hypogynous flower/Superior ovary
InaCAM plant the concentration of organic acid :

D) Eosin

sed to stain chromosome
ing isthe American Poultry
(B) Minovca

Rhod Island Red

(A) increases during the day (B) decreases or increases during the day
(C) increases during night (D) decreases during any time
Ans: (C)

Hints: InaCAM plant the concentration of organic acid increases during night

Protein coat of virusisknown as:

(A) Capsid (B) Virion (C)Virioid (D) Bacterid wall
Ans: (A)

Hints: Protein coat of virusiscalled capsid

Net yield of aerobic respiration during Krebs' cycle per glucose moleculeis:

(A) 2ATPmolecules (B) 8BATPmolecules (C) 36 ATPmolecules (D) 38 ATPmolecules

Ans: (A)
Hints: Net yield of 2ATPfor two Krebs' cycle (1 glucose molecule) isproduced at SLP

3
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Feedback inhibition of enzymesis affected by which of thefollowing
(A) enzyme (B) substrate (C) end products (D) intermediate end products

Ans: (C)
Hints: Feedback inhibition is affected by end products
Thediscovery of gibberellinsisrelated with one of thefollowing :

(A) Blast disease of rice (B) Rust disease of wheat
(C) ‘Bakanag’ diseaseof rice (D) Early blight disease of potato
Ans: (C)

Hints: Bakanae disease of rice/foolish seedling disease, discovered in Japan
Ornithophily refersto the pollination by which of thefollowing :
(A) Insects (B) Birds (C) Sndils (D) Air
Ans: (B)
Hints: Pollination by bird iscalled orpi
Which f thefollowingisan exa
(A) Herbarium
Ans: (B)
Hints: Aquariumisma
Respiratory enzymesa
(A) Peroxysome
Ans: (C)
Hints: Mitochondri
Pellagraiscaused d
(A) Thiamin
Ans: (B)
Hints: Pellagraisca
Which one of the follov
(A) Eosinophil
Ans: (C)
Hints: Monocytes transforms
Mention the “Incubation Period”
(A) 1014 days (B) 20-25da
Ans: (A)
Hints: Incubation period of Pvivax is10-14 days.
The specific region of Hypothalamus, responsible for physiological sweat secretion, is
(A) Para-ventricular nucleus (B) Supra-Optic nucleus (C) Median Eminence (D) ParsDistalis
Ans: (A)
Hints: Paraventricular nucleus of hypothalamusisrelated to sweat secretion
Theduration of cardiac cycleis:

(A)0.8sec (B)0.8 L sec (C)0.08 sec (D) 0.008 sec
Ans: (A)
Hints: Theduration of cardiac cycleis0.8 sec

(D) Forest

Biotin

(D) Lymphocyte

(D) 45days

Theintensity levels of whispering noiseis:
(A) 10-15dB (B) 20-40dB (© 45-50dB (D) 50-55dB
Ans: (A)

4
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41. ThewildlifeProtection Act wasintroducedin :
(A) 1974 (B) 1931 © 1986 (D) 1991
Ans: (A)

42.  In honey the percentage of Maltose and other sugar is
A) 92 B) 881 (© 105 D) 12
Ans: (B)

43.  Identify the correct type of food chain :

dead animal — blow fly maggots — common frog — snake

(A) Grazingfood chain (B) Detrital food chain (©) Decomposer food chain (D) Predator food chain
Ans: (B)

47.

5L

Hins: ItisDetritusfood chain. Always starts from dead organlc material.
Which is not applicable to the Biological speC| N

(A) Hybridization iveisolation (D) GenePool

Ans: (A)

Hints: Hybridizationisnot ap e to the bilogical species concept.

DNA sequence that code fo 2in are known as —

(A) Introns Exons C) Control regions (D) Intervening sequences
Ans. (B)

Hints: Exonisapart A which codesfor aprotei

Which one of thefoll g isasystemic insecticide ?

(A) Malathion (B) Parathion Furadan

Ans: (D)

Hints: Thesystem
Theresolving powe
(A) decreaseinwa
(B) increaseinwave
(© increasein both we
(D) decreasein both wa
Ans: (A)

secticide is parathion.
compound microscop
wgth of light and i

Osteomal aciais a disease caused by
(A) Cdciferal
Ans: (A)

Hints: Osteomalaciaiscaused by calciferol deficiency in body

Which is the correct sequence of arrangement of types of W.B.C. in decreasing order in terms of number per mm? of human
blood ?

(D) Phylloguinone

(A) Eosinophils> Basophils> Neutrophils (B) Basophils> Eosinophils > Neutrophils

(© Neutrophils> Eosinophils> Basophils (D) Eosinophils> Neutrophils> Basophils

Ans: (C)

Cellsin G phaseof cell cycle

(A) Exitcdlcyce (B) Entercellcycle (© Suspendcell cycle (D) Terminatecell cycle
Ans: (C)

Hints: G, isthearrest/ suspended phase of cell cycle.

Choose the correct non-protein amino acid

(A) Hydroxyproline (B) hydroxylysine (© cystine (D) yamino butyric acid
Ans: (D)

[
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Seedless Bananais
(A) Parthenocarpicfruit  (B) Multiplefruit (© Drupefruit D) Truefruit
Ans: (A)

Hints: Itisformed by parthenocarpy (i.e. without fertilization)

The magjor site of protein breakdown to form free amino acidsisin the

(A) Kidney (B) Spleen (© Liver (D) Bone-Marrow
Ans: (C)

Collagenisa

(A) Phosphoprotein (B) Globulin (© DerivedProtein (D) Scleroprotein
Ans: (D)

Hints: Collagenisscleroprotein that requiresvit-C for
The “Repeating Unit” of glycogenis
(A) Fructose B)
Ans: (C)

Hints: Glycogenisahomop
Graham’'sLaw iscorrelated
(A) Diffusion
Ans: (A)

(D) Gaactose

Adsorption

Hints: Graham'sl

Which of thefollo
(A) Acetyl-choline icaci i i Tyrosine
Ans: (D)
Hints: Tyrosineisnc
The generation of exci

(© Formation of crossi
Ans: (B)

Hints: During generation of excite
INAIDS, HIV kills:

(A) Antibody molecule B) THeLper CE
Ans: (B)

Hints: HIV killshelper T cells.

Generally artificial Pacemaker consists of one battery made up of

(A) Nickd (B) DryCadmium (© Photo Sensitive Material (D) Lithium
Ans: (D)

Hints: Lithium halide battery isused in artificial pacemaker

Goitre can occur as aconsequence of all the following except :

(A) lodinedeficiency (B) Pituitary Adenoma

(© Grave'sdisease (D) Excessiveintake of exogenousthyroxine
Ans: (D)

Hints: Excessiveintake of exogenousthyroxinewill not produce the symptoms of Goitre.

Pernicious anaemia results due to deficiency of

(A) VitB, (B) VitA © \VitB, (D) Iron
Ans: (C)

Bone-Marrow cells (D) Tcytotoxiccell

[
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Hints: Perniciousanaemiais caused by deficiency of vit B, or Cyanocobalamine.
Which of the following substances yield less than 4 Kcal/mol when its phosphate bond is hydrolysed

(A) Creatine Phosphate  (B) ADP (© Glucose-6-Phosphate (D) ATP

Ans: (C)

The Genetic deficiency of ADH-receptor leadsto

(A) Diabetesmellitus (B) Glycosuria (©) Diabetes Insipidus (D) Nephrogenic Diabetes
Ans: (D)

Hints: Nephrogenic diabetesis dueto genetic deficiency of ADH-receptor linked to x-chromosome.
Out of A-T, G-C pairing, bases of DNA may exist in alternate valency state owing to arrangement called

(A) Tautomerisational mutation (B) Analogue substitution
(© Point mutation (D) Frameshift mutation
Ans: (A)

Hints: Tautomersareisomers of organic compund that readily interconvert by,a chemical reaction. Commonly this reaction
result in theformed migration of aH-atom or proton.

Cellular Totipotency was firstddemonstrated by

(A) EC.Sewad (B) Robert Hooke (©) T.Schwann (D) A.V.Leeuwenhock
Ans: (A)

Molecular scissors which cut DNA at specific siteis

(A) Pectinase (B) Polymerase

(© Restriction endo nuclease (D) Ligase

Ans: (C)

Hints: Restriction endonucleaseisused to cut DNA at specific site (molecular scissor).

SO, pollutionisindicated by

(A) Desmodium(Grasses) (B) Sphagnumi (Mosses) (© Usnea(Lichens) (D) Cucurbita (Climbers)
Ans: (C)

Hints: Lichonistheindicator of SO, pollution

Sporopolleninischemically:

(A) Homopolysaccharide * (B)», Fatty substance (©) Protein (D) Heteropolysaccharide
Ans: (B)

Hints: Sporopollenin is chemically-afattyssubstance that persitsin fossiliState.

During replication of DNA, Okazaki fragments are formedinthedirection of -

A) I—>5 B 53 © 5-5% D) I—>73F

Ans: (B)

Hints: Okazaki fragmentsareformed inthedirectionof 5 — 3, they join after wards.

The chemical nature of chromatinisasfollows:

(A) Nucleicacids (B) Nucleid acid & histone proteins
(© Nucleic acids, histone & non histone proteins (D) Nucleic acids & non-histone proteins
Ans: (C)

Hints: Chromatin = nucleic acid + histone proteins + non - histone proteins.
Choose the minor carp from thefollowing :

(A) Cyprinus carpio (B) Labeo calbasu
(©) Labeo bata (D) Ctenopharyngodon idella
Ans: (C)

Hints: Laveo bataisaminor carp., it sizeissmaller and growth rate slower.
The scientific name of Asian tiger mosquito :

(A) Aedes aegypti (B) Aedes albopictus (© Aedes taeniorhynchus (D) Aedes albolineatus ( i )
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Ans: (B)
Hints: Aedesalbopictusisan Asian tiger mosquito.

Thesizeof filtration slitsof Glomerulus:

(A) 10nm B 15n€m © 20nm D) 25nm

Ans: (D)

Hints: Averagesizeof filteration dlit of glomerulusis25 nm.

Ornithorhynchusisan example of :

(A) Dinosaur (B) Monotrememammal (© Marsupid mammal (D) Eutherian mammal
Ans: (B)

Hints: Ornithorhynchus (Duckbilled platypus) is monotreme.

Scirpophage incertulusis an example of :
(A) Monophagus pest (B) Diphag
Ans: (A)

Hints: Scrirpophaga incertelus
Which one of the following a
(A) Australopithecus
Ans: (A)

Trophic levelsin eco
(A) only bacteria
(© only herbivore

igophagus pest (D) Polyphagus pest

onophagus pest that feeds on a single
ors of man first time
Cro-magnon

(D) Pekingman

isformed by :

Thelife span of Ho
(A) 3—4months
Ans: (A)

Name of a gaseous pl
(A) 1AA

Ans.: (C)

Hints: Ethyleneisagaseousp

10-12 months

(D) Abscisic acid

mone that acts for ripening.

&
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(C BIOLOGY )
SECTION-II

Name one each specific plant hormone which perform thefollowing exclusive physiological roles:
a. Maintenance of apical dominance of shoots b. Internodal elongation
¢. Enhancement of cell division d. Change of sex in flowers
A. @) Apica dominance of shoot ismaintained by Auxin
b) Internodal elongation by gibberellin
¢) Enhancement of cell division by cytokinin
d) Changeof sex in flowers GA/Auxin/CK

Mention the function of the enzyxx asein Kreb'scycle

Aconitase

Citrate Cis aconitate

Cis aconitate @® . |socitrate

Write down the scie

A. Name Scientificname
Patato Solanum tuberosum
Tomato Lycopersicum escul

A. Inbeehivelabo ed divis i eggs, while sterile females act
asworkersto perfo ion g ey, rearing of young etc. Drone

A. Biopestisides are those hiologie at are used for contro
a) Nicotine-tobaco

b) Azadirachtin-Neem

insects and pathogens

What is Biosphere Reserve? State the main functions of biosphere reserve
A. Biosphere Reserve are multipurpose protected areas which are meant for preserving genetic diversity. It has 3 zones.
1) Coreor Natural zone
2) Buffer zone
3 Transition zone or Manupulation zone.
Function &) Restoration
b) Conservation
¢) Development
d) Monitoring
€) Education and Research

9
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What are stem cells ?

A. Stem cells are cells found in most, if not all, multicellular orginism. They are characterised by the ability to renew
themselves through mitotic cell division and differentiating into diverse range of specialised cell types.
Example: Bonemarrow cells

How ADH increases Blood Pressure?

A.  ADH hormoneisassociated with water absorption by kidney. Hyposecretion of ADH leadsto low water absorption and

volume of urineisincreased so. vol of blood will decrease and finally BP will decrease. More ADH leads to increased
blood volume and consequently high B.P. ADH also related to vasoconstriction leading to high B.P.

Name two end-productsof /5 -oxidation of fatty acid

A.  Two productsof - 5 Oxidation

a) Acetyl CoA
b) FADH,
¢) NADH,
Mention of transformation eve
Testis.
A. Cél membrane and
enzymes. Mitocha
risetoflagella

mature sperm to matured spermatozoa. St specific location of Sertoli cell within

ear membrane start disso . Golgi structure modifi
aincreases in number and arrange in the middle piece. Distal

orm acrosome cap to contain the
iole acts as basal body to give
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If Cisthereflecton of A (2, isandBistherefle'Ciny-axis,thenlA
(A) D ) 25 © a5

Ans: (C)
Hints: A=(2,4); ,—4);B=(-2,-4)

|ABI= (2~ (-2)H(4-(-4)” = 4% + &
=./16+64 = /8 16x5 = 4/5

1° 1°
The value of cos15° ES'n 75 is

AN L
(O )
Ans: (B)
0 10 0 10

Hints: cosl5°cos7— Sin7— =— =
2 2 2

%(si n15°)(cos15°) = %(23‘ n15°cos15°) = %xsin 30°==

+2|
Thevalue of integral J. X+ 2
A) 1 ® 2 © o
Ans: (B)
Hints: j X+2| , X+2=v = dx=dv
X+2

) 4

1
D) 16

0 -1
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X2 y?
Theliney:2tzintersectstheellipseE+T=1inreal pointsif
A) Jt=1 ® |t<1 © [f>1 ©) |t|=1
Ans: (A)
2 2

. X y
Hints: —+—=1; y=2t2
9 4 Y

2 4 2
%+4%:1:>X—+t4 =1= x? :9(1—t4)

x?>0=9(1-t*)>0=>1t*-1<0

= t2-)(t>+1)<0

—t2-1<0 (< t*+1>0
=>|tkl

General solution of s

1 1 ]
. =
sinx+cosx=1 \/E \/E \/E

. T LT i i
=dn X+—|=sn— = x+—=nn+(-1)".—
( 4) 4 4 D 4
= x=m+(-)" -2
4 4
If A and B square matrices of the same order and AB = 3I, then A=t isequal to
1 1__
A B ® 3B © 38 ® 3B

Ans: (B)

Hints: AB=3l, ALAB=3A 1 =B=3A"= A" :%B

2]
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The co-ordinates of the focus of the parabola described parametrically by x =5t2+ 2,y =10t + 4 are
(A) (7.9 B) G4 © B4 O 7.9

Ans: 4 y-4Y_(x-2
Hints: x=5t2+2;y=10t+4, =

or,(y—4y=20(x—2) 5

10

y

4

il

> X

(D) AS A~ BC

(© twotrianglea
Ans: (A)

Hints: a=24/2 :b

= Notriangleispossible sincesinB >

A Mapping fromIN to IN isdefined as
frIN—IN

f(n)=(n+5)?,ne IN

(IN isthe set of natural numbers). Then

(A) fisnot one-to-one B) fisonto
(©) fisboth one-to-one and onto (D) fisone-to-one but not onto
Ans: (D)

Hints: f: IN—IN;f(n) =(n+5)?
(n,+5)*=(n,+5)

= (n,—n)(n,+n,+10)=0

= n,=n, — oneto-one

Theredoesnot existn € IN suchthat (n+5)?2=1
Hence f is not onto

3
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n.

InatriangleABCif sSnAsinB = C_Z’ thenthetriangleis

(A) equilateral (B) isosceles (© right angled
Ans: (C)

ab
Hints: sinA sinB = ?

2o ab aj(bj
=" " snAsnB | sinA )\ sinB

2
- czz(_icj — §n2C=1=snC=

dx
jgm +«/§cosx equals
tan(f—E
2

where cisan arbitra
Ans: (C)

1
A) Eln

Hints: j

sinx+

Thevalue of (1+ COS%X1+ COS%X1+ cosz%XH cos7%) is
3

3
A 16 ® 3 ©

Ans: (A)

T ' 21 n
ints: | 1+ cos— || 1+ cos— || 1+ cos— || 1+ cos—
”'”ts'( 6)( 3)( 3)( 6)

(or oo S B2

©)

Mlw

2

N |-

(D) obtuse angled

4

3

4
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1 1£P= T6n20+ Lcos?0 then
2 3
1 1 1 V13 V13
—<p<= P>= D) -~ <p<¥
®) 3 5 ®) 5 © 2<P<3 D) 5 5
Ans: (A)
Hints: P=lsin26+lcosz6=lsin26+l(1—sin26)=l+isin26
2 3 2 3 3 6
0<sn?o<i=i<iilgnze<iil
3 3 6 3 6
:>ESPS1
3 2
15. A positive acute angleisd d into two partswhose‘
& % © % A
Ans: (A)
Hints: Angle6 =ta
—tanY 20 tan
5/6
a
16, 1f1(x) =f(a-x) then [Xf(x)c is g
0
a aza aa aa
a4 a ~2r¢
@) !) F(x)clx ® !) F(x)clx 9 > !) F(x)clx o !) (x)dx

Ans: (C)

a a
Hints: f(x) = f(a=x), | = j Xf(x)dx = j (a—x)f(a—x)dx
0 0

= [ (@=xf()c = af f(x)cbc — 1
0 0

s 2 =aff)d =1 = g [fo0ax
0 0

Bl



® Aakash

Aakash Institute || T-JEE

Premier Institute in India for Medical Entrance Exams.

(Divisions of Aakash Educational Services Ltd.)
KOLKATA

17.

dx

Thevalueof,[ 2 2 is
o (XT+ A (X" +9

T
A = ®)

60
Ans: (A)

o dx

K i
20 40

Hints: Jo (X2+4)(X2+9):

jn/Z w:ze

do ; —
0 (tan0 + 4)(tan’0 +9) (putting x = tan6)

1 rm{ (9+tan?0) — (4+tan0)} sec’0 _
~ 5Jo (tan?0 + 4)(tan®0 +9

I
gl gl
|
—
3
iR
VR
—+
\%
Iy

gl

A) =1,
Ans: (B) /A

Hints: I, = ) sin?xdx ;

©)

©)

5 A2

0
In (0, zj,coszx>sin2x b

Oln/4 nf2
L,>1, ie | <l

s
The second order derivative of asin®twith respecttoacost at t = 2 is

1 42
) 2 ® T © S
Ans: (C)

Hints: y=asin®t;x=acos’t

dy

. dx
= 3asin’t cogt; o =_3acotsint

& |
dy gt 3asin“tcost sint
—Z === S =——— =—tant
dx OdX _3acos’tsint  cost
dt

v

©)

I,=1,+n/4

3a

G
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‘]'—232’:i(ﬂj:i(—tant):i(—tant).i
dx< dx\dx/) dx dt dx

1 1
—3acos?t sint  +3acos’tsint

= (-sec?t)

2 1

y
e ()

3a

d
d

Thesmallest value of 5cos6 +12is
(A) 5 B 12 D) 17
Ans: (C)

Hints: 5cos0 + 12, —1< cos0
=-5<5c0s6<5
s5co0+12 > -5+1

The general solution ©

(A) ev=e—e*+¢ g=eg+e*+c
where cisan arbitra

Ans: (B)

Hints: e Ydy = (e

Product of any r conse
(A) r!

Ans: (A)

Hints: (n+1)(n+2).........

D) (+2!

(n+r1)!
= n!

Dby e
ntr! "

Theintegrating factor of the differential equation Xl0gX &y +y=2log X isgiven by

adx
(A) € (B) logx (© log(logx) DO) x
Ans: (B)
Ay 12
Hints: xlogx'y_x

1/ x

1
If = efngxdx _ ef@dx

— eIog(logx) =logx
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24.  1fx*+y?=1then

A) w-(2y)?+1=0 ® W +(y)*+1=0 © yw-(y)’-1=0 O y+(2y)*+1=0
Ans: (B)
Hints: 2x+2yy' =0
x+yy =0
1+ W +(y)?=0
25 1fC, €y, , C, denote the co-efficientsin the expansion of (1 +x)" thenthevalueof ¢, + 2c, + 3¢, + ..... + nc,is
(A) n2t B (n+1)2n-1 © (n+yp2n D) (n+2)2-t
Ans. (A)

Hints: (1+ x)" = cg +XC; + X°C + ...

n(1+x) "t =c; +2XCy + connnnnn
Putx=1

N2)" =c; +2C, + 3C Mmoo

26. A polygon has 44 diago he number of itssidesis

(A) 10 ® 1 13
Ans: (B)
Hints:"C,—n=44
n(n-1)
2
n|:n__1_1:|=
2
n(n—3) =88
nn-3)=11x8
n=11
27. If o, p bethe rootsof x2—a(x—1) +b
N A B L o o D) -1
A 21 ® i © 0O) -
Ans: (C)
Hints: x*—ax=a+3 of=a+b
a+Pf=a
of —ao. =—(a+b)
p*—ao =—(a+b)
1 1 2

— —_ + =
a+b a+b a+b

28. Theanglebetweenthelinesjoining thefoci of an ellipseto one particul ar extremity of the minor axisis 90°. The eccentricity of
theellipseis

2 1

1 1
® 5 ® 73 © 3 ® 15 (A:

@
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Ans: (D) -
Hints: —=tan- (0, b)

ae
b=ae :E:e ﬁm
a

S(-ae, 0) O Sae, 0)

> b
=" (0, )
@=1-¢ @-Z=e-—r
2 V2

A) 3
Ans: (B)
30. Thesumof al rea rootsa

A) 7

Ans: (B)

Hints: Put 1x—-21=
yV+y-2=0
y-1)(y+2)
y=1
[x=2]=1
Xx—2=%x1
x=2x1
x=31
Sum=4

1

© 1

4 4 2
3L If J.f(x)dx=4 and J.{‘?’_ f( n the val ue of jf(x)dx

-1 2
(A) 2 ® 3
Ans: (D)

4

Hints: I f(x)dx=4
-1

©) 5

4

34-2)- j f(xdx=7
2

4

j f(x)dx=—1

2

2 4 2 4
j f(x)dx:j f (x)dx+J. f(x)dx=4—j f(x)dx=4—(-1)=5
-1 -1 4 2

El
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For eachne N, 2°"—1lisdivisible by
A 7 B) 8 © 6 D) 1B
where N isaset of natural numbers
Ans: (A)

Hints: 2"=(8)"=(1+7)"'=1+"C7+"C,7?...+"C T
20—1=7["C +"C,7+...]
TheRolle'stheoremisapplicablein theinterval — 1< x < 1 for thefunction
(A) f¥)=x ®) f=x* © f()=2¢+3 DO) ) =K
Ans: (B)

Hints: f(x)=x? and f(1) =f(-1) for f(x) = [x| but at x = 0, f(x) = [x| isnot differentiable hence (B) isthe correct option.

f)=1=1(-1
The distance covered by aparticlei
(A) 0 unit/second
Ans: (A)

second velocity will be
(D) 7 units/second

dx
ints: v=—=8-8t
Hints: at

t=1,v
If the co-efficients of
N :
O s
Ans: (D)
Hints: (3+ax)°=°C

9C237a2 = 9C336

9

—=a

7

1 N 1
The value of logs12  log,12
1
(A) O ® 5 © 1 0 2
Ans: (C)
Hints:log 3 +log,,4=l0og,12=1
1 1 1 '

If x =log, bc, y = log,ca, z = log, ab, then the val ue of 1+x+1+y+1+z will be
(A) x+y+z ® 1 (© da+bc+ca (D) abc

Ans: (B)
Hints: 1+x=loga+logbc=log,abc

1 _, - i—log b
m— 00 gpc@ , Similarly 1ty abc

1
E: 109 4cC, Ans. = 109, 8C=1

(10
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4.

Using binomial theorem, the value of (0.999)° correct to 3 decimal placesis
(A) 099 (B) 099 © 0997 (D) 09%
Ans: (C)

Hints: 3C, -3 C,(.001) +> C,(.001)2 -2 C,4(.001)*
=1-.003+ 3(.000001) —(.000000001) =0.997
If therate of increase of theradius of acircleis5 cm/.sec., then therate of increase of itsarea, when theradiusis 20 cm, will be

(A) 10n ® 20n © 200n (D) 400n
Ans: (C)

dr
Hints: A=mnr? EzS

% =2mr ﬁ =2120(5)
dt dt

=200m

The quadratic equation whg
(A) ax®+3bx+3c=0
Ans: (A)

0 sarethreetimesthe'3ax2+ 3bx +c=0is
B) ax?+3bx+c=0 (© 9ax?+9%x+c=0 D) ax®+bx+3c=0

Hints: 3ac® + 300
X
X=3oo=>0=—
3

X2

3a—+ 3b.£+ c=
9 3

ax?+3bx+3c=0
Anglebetweeny?=x a

1 § T
(A) 2tamr 2 (D) 2
Ans : (C)
Hins: Angle between axes (since co-ordinat
tangents for the given curve).
2

IntriangleABC,a=2,b=3andsinA= §,thenB isequal to
(A) A B) 6 © D) 1200
Ans: (C)
Hints: 2 - b

™S snA ~ sinB

(1]




® Aakash

Aakash Institute || T-JEE

Premier Institute in India for Medical Entrance Exams.

(Divisions of Aakash Educational Services Ltd.)

KOLKATA

1000

Iex_[xl isequal to

0

glooo 4 glooo _ 4 e—1

A B O ——= D) 1000(e—1
W~ ® 000 © 000 D) (e-1)
Ans: (D)

1
Hins: | =1ooojoex—[xl

1
= 1000] €"dx = 1000(€*)} =100(e~1)

Period of functionis1
positiveinteger, int sion of (1+2x +
n+1

© 2n+1

The coefficient of x", where ni ..0)% s

D) n+1

Thecirclesx?+y?—10x + 1€

(A) a<2 D) a=2
Ans. (B)

Hints: C(50) rp=v25-16=3

C,(0,00 r,=a

ré&r,<CC,<r +r,

la-3|< J25<a+3
[a—3]<5<a+3
-b5<a-3<5 2< a
—2<a< 8

2<a<8

(17
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46.

47.

dx isequal to

J. sin~tx

1-x?

(A) log(sintx)+c B) %(sin‘lx)2+c © Iog( 1—x2)+c (D) sin(cos'x)+c

where ¢ isan arbitrary constant
Ans: (B)

Hints: |=Itdt simix=t

1 1

==t’+c
X+ y=4which areuni‘eapartfrom theline 2

2
® 1 © 2

1 . 1.2
=—(sn""xX)“+c
2( )

The number of pointsonth
A) O

Ans: (A)
Hints: x+y=4

Infinity

Simplest form of
\/2 +4/2

A) sec% O 1

Ans: (A)

2 2

Hints:

2 =
\/2+\/2+\/2.2c052 ox  V2+V2+20052x 24422008 x

2 2 X
Sec

2+ 2cosx _20055 2

If Y=tan_1,/1_smx then the value of b at x=2 is
1+sinx’ dx 6

® -2 ® © 1 © -1

Ans: (A)

(13
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50.

5L

dy 1
dc 2
If three positive real numbersa
(A) %
Ans: (B)
Hints: (b-d)b(b+d)
(- b=4
b*=4+d’b

nA.P. and abc = 4 then minimum poss

&

b’>4=b>

If 5c0520 + 2cos? 0,when (0<6<m),

T
—*7
A 3
Ans: (D)
Hints: 5c0s20+1+cosO+1=
5(2cos? 0-1) +cosH+2=0
10cos? 0+ cosf—3=0

(5c0s0+3)(2c0s0—-1) =0

cos0 ==
2

0=—
3

For any complex number z, theminimumvalueof |z|+|z—1]is
(A) 0 ® 1 © 2 D)
Ans: (B)
Hints: 1=|z—(z-1)|
1<|z|+]|z-1]

-1

(14



® Aakash

Aakash Institute || T-JEE

Premier Institute in India for Medical Entrance Exams.

(Divisions of Aakash Educational Services Ltd.)
KOLKATA

53.  Forthetwocirclesx?+y?=16 and x> + y*— 2y = O thereis/ are

(A) onepair of common tangents (B) only one common tangent
(©) three common tangents (D) no common tangent

Ans: (D)

Hints: C (0,0) r.=4

C, 01 r,=40+1=1
C,C,=40+1=1
r,—r,=3

CC,<r,-r,
If Cisapoint ontheline segmentjoining A (-3, 4) a that AC = 2BC, then the coordinate of Cis

© .2

=0areaways
D) imaginary

If a, b, carered, the theroots of the
(A) positive

Ans: (C)

(x—a) +(x-a)

D= 4(a+b+c)?-4.3(ab
= 4(a® +b? +c? —ab-bc—ca)
= 2(a-b)?+(b-c)’+(c-a)?]
=[(a-b)?+(b-c)?+(c-a)?]
>0

The sum of theinfinite series 1+%+1;3+£+ is
4

g
1

(A) e B € © e © -

Ans: (C)

1.35....(2n-1)

[ 2n

Hints: T, =

(19
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@
:E@QAmzo

equation of the other diagonal is
D) x—-7y=30

(A) 7x-y+23=0 C) 7y+x=31

Ans: (C)

Hints: x+7y=k /= ...
—-4+35=k
31=k
X+7y—-31=0

The point (-4, 5) isthe verte square and one of its‘:ﬂsis?x—y +8=0.

C

The domain of defi

(A) —<x<0
Ans: (B)

Hints: 1-x>0= x<1
1+log,(1-x)=0
log,(1-x)2-1=1-x>¢€

1

X<1-—

e-1

e

X<

m+1 m+1
For what value of m, o isthearithmeticmeanof ‘a’ and ‘b’ ?
a"+

A) 1 ® o © 2 (D) None
Ans: (B)

a™yp™l  a4p
am+bh™ T2
m=0 Satisfy.

Hints:

(16]
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60. Thevaueof thelimit X—>1—Iogx is
1

(A) O B) e © 2 O 1
Ans: (D)

Hints: Lt M Put x=1+h

h—0 log(1+ h)

_ L osnE" -1y (e"-1)
“hoo (eM-1) log(L+h)

i (ah h
- Lt sm(he —1)_(e -1
h—0 (e" -1

=111

=1
6L Let f() =2
x+1
1
(A) O P
Ans: (B)
Hints: Becauseonle
62 f(X)=x+|x|iscontin
(A)  X€ (o0,) (D) novalueof x
Ans: (A)
Hints: f(x)={2X; x=0
0; x<0O
y=0|o
tan] Z+ Lot 2 [+ tan| - Loost —j i
63 4 2 b 4 2 b isequal to
A 5 ® 3 © 5 ® 3
Ans: (B)
i L o5t 2= 0, then cos20 = 2
Hints: Let > b ' b

(17]
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ta B+ Loos 2| |+t B-Loos 8
472 \b 2 2 b
2

_tan(£+ej+tan(£—ej= Litan 0 = 2 =£=2—b

=714 4 1-tan?6 ) cos20 % a

Ifi=+-1 and nisapositive integer, then i" + i"*! + "2 + "3 js euqgal to
A) 1 | i @ i O 0
Ans: (D)

Hints: i"@+i+i%+i%) =i"@+i-1-i)=0

J' dx
X(x+1) equals

In——|+c In—|+c
) © N~
where cisan arbitrary
Ans: (B)
Hints: X(x+1)
Ifa, b, carein GP (¢ b>1,c¢>1),thenfor og, xarein
(A) GP B AP G.PbutnotinH.P,
Ans: (C)

Hints: a,b,carein GP.
= log, a,log, b, 100

1 1 1
3 1 1
log,a log, b log,c

= log, x,log, x,log, x arein H.P.

A linethrough the point A (2, 0) which makes an angle of 30° with the positive direction of x-axisisrotated about A in clockwise
direction through an angle 15°. Then the equation of the straight line in the new position is

@) B y-as2i3-0 @ oiahoy-seniaoo
© (2_\/§)X‘Y+4+2‘/§:0 ©) (2—@)x+y+4+2ﬁ:0
Ans: (B)

Hints: Equation of linein new position :
y—-0=tanl5°(x—-2)

=y a2

(18]
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= 2y= (4— zﬁ)(x— 2)
=>y= (Z—ﬁ)(x— 2)
:>@—J§k—y—4+2¢§=0
68. Theequation \/3sinx+cosx =4 has
(A) only one solution (B) two solutions (© infinitely many solutions (D) no solution

71

Ans: (D)

Hints: J/3sinx+cosx = Zsin(x+%j£ 2. Therefore

@dnx+cosx=4 cannot ha

, 1). The equation of the curveis

and it passes throu

d
The slope at any point of acl =f (x) isgiven by %
(A) y=x3+2 © y=3x+4

Ans: (A)

D) y=—-x+2

© (D) g unit

(A) /5 unit
Ans: (C)

1-i +ii_5—5i+44'(3+|
3+i 5 5(3+1)

12i -4

+71  (1+7i

Hints:

_3+2li-i+7 10+20i  1+2i
5x10 5x10 5

2 2
. Modulus = (Ej +(Ej =‘/i+i=\/i=£ unit
5 5 25 25 5 5

The equation of the tangent to the conic X* —y>—8x + 2y + 11=0at (2, 1) is
(A) x+2=0 B) 2x+1=0 © x+y+1=0 (D) x-2=0
Ans: (D)
Hints: Equation of tangent at (x,, y,) is
XX =Yy, —4(x+Xx)+(y+y)+11=0
X =2,y=1
.. Equation of tangent is
2X—y-4x+2)+(y+1)+11=0
or —-2x—8+12=0

(19
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o —-2x+4=0
o 2x=4
o x=2
o x-2=0
72. A and B aretwo independent events such that P(AUB') = 0.8 and P(A) =0.3. The P(B) is
2 g 2 3 Dy <
A) 7 ® 3 © 3 D 3
Ans: (A)
Hints: Let P(B) =x
P(AUB") =P(A) + P(B') —P(ANB") = 0.3+ (1—x) —0.3(1—X)
o 08=1-x+0.3x
o 1-0.7x=0.8
o 07x=02
o2
or =
73.  Thetotal number of tang hrough the point (3, 5) that can be drawn to the ellipses 3x =32and 25x%2 +9y? =450 is
A) 0 B 2 © 3 D) 4
Ans: (C)
Hints: (3, 5) liesoutsidethedllipse 3x? + 5y? = 32 ipse 25x? +9y? = 450 . Thefeforetherewill be 2 tangentsfor
thefirst ellipse and angent for the second ellip;
74.  Thevaueof rlfl[ 2 .z LR
T
A 7
Ans: (A)
intg: lim ..
Hints: n—>°°[n2+12 n? +2?
L n I 1 T
=lim =lim= = —
nem;nz.g.rz n—mr‘l; [rjz J‘]_.g.)(2 4
1+| — 0
n
75. A particle is moving in a straight line. At time t, the distance between the particle from its starting point is given by

X =1—6t>+ 3. Itsacceleration will be zero at

(A) t=21unittime B) t=2unittime (© t=3unittime (D) t=4unittime
Ans: (B)

dx
Hints: x=t—6t2+1t3 521—121:4-3':2

2

d—2’(=—12+6t

dt

X
Acceleration= —-
dt

- Acceleration=0=6t-12=0=t=2 ('

(20
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76.

Three numbers are chosen at random from 1 to 20. The probability that they are consecutiveis

S S 3 -
ORET ® 120 © o0 ST
Ans: (C)

. 20x19x18
Hints: Total number of cases; 2"C3: TSZ 20x19x3=1140
Total number of favourable cases= 18
. . 18 3
.. Required probability = ——=—
equirea Y=1120 " 190
The co-ordinates of the foot of the perpendicul helinex+y=2are

A) 2-D) B) 0 12

Ans: (C)

Hints: Let Pbethefoot of the
.. Equation of thelinge
But thisline pa
- k=0
Hence, co-ordi

N
(0, 2)]

dicular. Plieson aline perpendicular to x +
ich Pliesisof theforé+ k=0

. x=1y=1
Hence, P = (1,
If Alisasguare matri
(A) A+ATissym
Ans: (A)
Hints: (A+AT)T=A
The equation of the cho
(A) y=2
Ans: (D)

D) x=1

Hints: @9 o
" 0(0, 0) .0

Chord with mid-point (1, 0)
Equation: x=1

If A2—A +1 =0, thentheinverse of thematrix A is

(A) A-I B I-A © A+l O A
Ans: (B)

Hints: A2—A+1=0=A%2=A - =2 A2A'=AAT-AlS A= -AlT= A= -A

a o Q

20\

ATA isskew symmetric

(2]
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3

( MATHEMATICS)

SECTION-I |
A train moving with constant accel eration takest seconds to pass a certain fixed point and the front and back end of the train

1
pass the fixed point with velocities u and v respectively. Show that the length of the trai is E (u+w.

v—-u
A v=u+at a=——

V2 = U2+ 2aS

_u+v

T = %(tan%—tan%)

T,= %(tan 270 — tan90)

1
T, +T,+T,= E(tanZ?G—tane)
If X =sint,y =sin2t, provethat
d? _ dy
1-x2 =2 - x=ZL+4y=0
( dx?  dx Y
A, y=sin(2sinlx)

&y _ cos(2sin™* x).
adx

2

1-x°

V1-x? %= 2cos(2sin " x) (Aj

(2
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2
(1- xz)(%j =4.cos?(2sin ™ x) = 41-sin?(2sin" x)]

2
- xz)[%j —41-y7]

Again differentiate

dy d?y (dyj2 dy
1-x9)2-2 =2 4| 2| (-2x)=-8y—>
a=x) dx dx® \dx 29 Y i

L dy
22
Divideby i

2
a- xz)%—x%+4y:0

Show that, for apositivein

the coefficient of x* (‘n) inthe expansion 0

1+(1+x)+(1+x)%+.... +X)"is™C_,.

Coefficient of XX i mizmc =g

If m, n beintegers, then

Y
A= J.(ooszmx+sin2 nx—2si

-7

Y Y Y
jwsz mx.dx + J.sin2 nx.dx— ZJ.sinnxcosmde

-7 -7 -7

2 in2
2!005 mx.dx + len nx.dx—0 (Odd .....)

T T
ZJ. (1+ cos2mx)dx + I (21— cos2nx)dx
0 0

1 . 1, .
n+—(sin2mx)} + m——(sin 2nx)~
o (SN2MOF + 7 (sin 204)%

1 1
=T +TE+%(O—O)—%(O—O)

=2n

(23
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Find the angle subtended by the double ordinate of length 2a of the parabolay? = ax at its vertex.

A y’=ax,@=ax,a=Xx [puty=4q] A
A (a,a), B(a,—8) a
a
SIopeOA:g=1 00, C)
—a
Slopeof OB= —=-1 B
a
Ans:E
2

If f isdifferentiable at x = a, find the value of

L x2f(a) — af(x) _

X—a X—a

formby LH

2af(a) — a’f ()

Find thevaluesof ‘&

hich the expressio

A xX*—(3a—1)x +2
D<0

(3a—1)2—-4 (28 +2a-11) <0
9’ —6a+1-8¢—8a+44<0
&—14a+45<0

(a—9) (a-5)<0

5<a<9

Find the sum of thefirst ntermsof theseries0.2+0.22+ 0.222+..........

A s=§[o.9+o.99+o.999+..........]
= S[(l— 0.1) + (1-0.01) + (1- 0.003)......]

= g[n—(0.1+ 0.01.......... +nterms)]

(24
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10.

2

—Nn

9

2

9

The equation to the pairs of opposite sides of a parallelogra

2. 2(031-(01")
9 9 [1-(0.0]

_2(0.1)

5@[1— 0.1)"]

2 2

n-—+—(0.1)"

81 81

-1 4

4x

+y-13=0

-1
=y—, —4x+12=y-1

are x2—5x + 6 = 0 and y? — 6y + 5. Find the equations of its

(2
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