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[ Hints and Solutions ]

[ PHYSICS | ifta fsm ]

(1) Answer: (3) (1) Answer: (3)
Solution: Solution:
Les =1 +1)+2¢ ECOSQS Les =1 + 1) +2¢ ECOS‘ZS
Lo =L+ L +2 L=+ T ++ I*" =9I Lo =L+ L +20 Tl =+ I ++ L*" =9I
Ly =2+ I =+ L*" =1 Ly =2+ I =+ L' =1
Ratio =9 : 1 orimax = 9/, Imin =/ AT =9 : 1 M imax = 9, imin =/
(2) Answer: (1) (2) Answer: (1)
Solution: Solution:

_ B _ Eo _ 300 _ B _ Eo _ 300
€=% = Bofcfsxwf5 €=% = Bofcfleof*
=1076T =1076T

(3) Answer: (4) (3) Answer : (4)
Solution: Solution:
This was confirmed by polarisation of light. S DI b ET GTRT TS faa w7 M)
(4) Answer: (1) (4) Answer: (1)
Solution: Solution:
m=mgy X me 7u—° [ FA] m =mgy X me :u—o [ FA]
v—lo—%:%,u 6cm, f=4cm v—lo—%:%, ug = —6cm, f=4cm
1 1 1 1 1 1 1 1 1 1 1 1
T W T %1 T w 1% T W61 w 1§
1 _ L L _ L
= w1 REETIRET)
vo 12 o _ 12 _
:>%_6_2 :>uo—6—2
25 25
m=2><[1+ﬁ]—7 m:2x[1+ﬂ 7
(5) Answer : (3) (5) Answer :(3)
Solution: Solution:
If lens is cut along axis AA’, then focal length will be doubled, IR TG PIAA JT D W@TW‘C’TW%, Eﬂ'qﬁwaﬁaﬁgﬁ'
and power will be halved
STQt, SfR e ameft 8 Se
(6) Answer: (1) (6) Answer: (1)
Solution: Solution:
Unax =2 xLxi? and £ =i=20 =10A Unix =2 xLxi® 3R L =i=22 =104
Umax:%X5><10><lO:250J Umax:%x5><10><10=250\]
(7) Answer: (3) (7) Answer: (3)
Hint: Hint:
¢2=Mi1;€=% @2:Mi1§€=%
Solution: Solution:
ep =ML =M x L2 o ep =M =M x Lo e
5—M><(2t—) 5—M><(2t—)
e=5x107(2x4-2) e=5x107(2x4-2)
=30x10°%v =30mv =30 x 103V = 30mv
(8) Answer:(2) (8) Answer:(2)
Solution: Solution:
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_ Put _ 100
T P, 06x220
=0.76
(9) Answer: (1)
Solution:
. A+6M
.. . . s 2 .
For minimum deviation we know that, u = T
sin | =
2

sin(45)
= Sn(265°) 16

(10) Answer : (2)
Solution:
Since, V| = V¢
= ltis the condition of resonance.

=y _2 _
I=5=73;=22A

(11) Answer : (2)
Solution:

B =5

A=1R2, ¢= BA cos®

¢= BA [As angle between B and A is either 0° or 180° so
magnitude of flux will remain same]

=(52)( IR?)
e =|%| = nR? x (10t)

2
,L»:g:(lOﬂ'R )t
Y v

(12) Answer : (3)

Hint:

_ AD — 2D 2
B=<F and B'=2 and/\’—u
Solution:

F_ 1 )

T T =3

) 084 _ =

574/3 3 x.21=0.63 mm
3=0.63mm

(13) Answer : (4)
Solution:
For small angled prism, the angle of minimum deviation is
givenby d=(u—1) (4)

(14) Answer : (2)
Solution:
For, maxima the path difference should be, 0, A, 2\, 3A ...
AX=dsin® = (AX)max = 700 nm
Maxima - 0,200 nm 400 nm, 600 nm
= No. of maxima=7

(15) Answer : (4)
Solution:
D.C. current cannot be stepped up. For step up transformer,
number of turns in secondary is more as compared to

primary.

(9

(10)

(11)

(12)

(13)

(14)

(15)

_ Pot _ _ 100
P,  0.6x220
=0.76

Answer : (1)
Solution:

. Aty
sine ——-

I fget & g & T & 5, p:T;]

Answer : (2)
Solution:

9, v = Ve
= I8 3G B! fRATT B

Answer : (2)
Solution:

B =51

A=TIR?, ¢=BA cosd

¢= BA [Slfth BT A & He2 101 AT 1 0° AT 180° B FHCIY Fera
T YRETOT TH 3]

=(5¢%)( R?)

_‘%‘_ R2

e=|=|=m x (10t)

. e _ (102R?
1—7—(—7 )t

Answer : (3)

Hint:

B=20Tm g =22 qem N =2
Solution:

g _1 _ B
B nu = B w

B = % =3x.21=0.63mm

$=0.63mm

Answer : (4)
Solution:

37 1T 315 & folQ, <A fREieta @Il § = (u— 1) (4) &R
f&m T &

Answer : (2)
Solution:

IS & AT TAieR |, 0, A, 2A, 3A ... BT T1RY
AX=dsin® = (AX)max = 700 nm
3fe=rs - 0,200 nm, 400 nm, 600 nm

= Ifoes 6l T = 7

Answer : (4)
Solution:

D.C. gRT I T&l ST AT Hevell 2| Joarft CRIhiR & fot, mmerfis
61 gt F fochie et § ORI 6 He @1fdia el &l
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(16) Answer : (3)
Solution:
The Sl unit of displacement current is Ampere.

(17) Answer : (4)
Solution:
The potential difference appears across the two ends if

- =
V', B and/are mutually perpendicular to each other.

(18) Answer : (3)
Solution:

c

u
glass glass

c

water u
water

u
glass water

u
water glass

(19) Answer : (3)
Solution:
E = 10sin(wt)

_ B 1
—~ E—10sin [27r><50>< 600}

—~ E=10sin [%} — 10sin [g]

600 =5V

(20) Answer : (2)
Solution:
Atpoint B, X; = X¢c =Z - is minimum
Hence at B, current will be maximum.
WA <wc = (XL <Xc)a=A - Liesin capacitive region and
point C and D will lie in inductive region.

(21) Answer : (2)

Solution:
Vs Ng 10
™ =N—P=>Vs=m x220=11vV

(22) Answer : (2)
Solution:
9 = BoAo, 9F=3BpAg
o A¢ o 3By Ao—BoAo _ 2By Ap
E=A = 3 ="

(23) Answer : (3)

Solution:

e:i—‘f and i=% = i:%xi—f
= (idt) x R=d¢
= A¢:5><%x0.1><4

= Ap=2 x5 x4 =1Weber

(24) Answer : (1)

Solution:

_ _ c _ 3x108
c=fA = )‘_f 2% 101
=15x1072m

(25) Answer : (1)
Solution:

(16)

(17)

(18)

(19)

(20)

(21)

(22)

(23)

(24)

(25)

Answer : (3)
Solution:

e &RT BT S| HH® TRURR 81

Answer : (4)

Solution:

aR v, Bk o g b e ofaad & o et Rt 3 e
iR S 8T 8l

Answer : (3)

Solution:

= s

Answer : (3)
Solution:
E = 10sin(wt)

_ - 1
= FE =10sin [27r><50>< 600}

-~ E=10sin [%} — 10sin [g]

600 =5V

Answer : (2)
Solution:

fgB™W, X, =Xc = Z - A &

ST B W, GRT 3ifdiada arfl|

WA<WC = (XL <Xc)a=A - gIRIT a5 R sk ig
3R D IRfres &=+ R &

Answer : (2)
Solution:
Vs Ng 10
Vp:N_p:”/SZ% x220 =11V
Answer : (2)
Solution:
9 = BoAo, 9F = 3BpAo

o A¢ o 3By Ao—Bo Ao _ 2By Ay
€= = ¢ ="
Answer : (3)
Solution:

_4s i £ i1, AP
e=7 Gﬁ_\’z—; = i=% X5

= (idt) x R = d¢
= Ap=5x5x01x4
= A¢:%x%x4 = 13dR

Answer : (1)

Solution:

_ _ c _ 3x108
c=fA = A= rlr T
=15x10"2m
Answer : (1)

Solution:
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(26)

(27)

(28)

(29)

(30)

(31)

(32)

(33)

_ 4 = 4 _
e=73 Slope= 5 =2V,

H=iPRt=1%x2x2=41]
1, A4 2

I=E><At—§:].A
_4s _ 4 _
g=F7 =3 =2¢C

Answer : (1)
Solution:

Let thickness be t.

t1 = pd1 and tp = pdo

t=u(dy +dy)

Answer : (3)
Solution:

- =
e—+ U xBe.dl

. ifany two are parallel to each other then ¢ =0.

Answer : (2)

Hint:

Energy stored by inductor = 3 Li?

Solution:

U=1Li

At steady state inductor will behave as a wire.

=2 x15x(02)7=3%x1021

Answer : (2)
Solution:
— 1 _ 1 _ £ —
€= T and v = = and e, = — and u, =
1 c
V=—F7—7— = v ——
VEER X ko VHrEr

Answer : (2)
Solution:

I = 4I,cos? (%)

res

= 4Iycos? (307)

= 4]0 X % = 3.[0
Answer : (3)
Solution:

i
2r9

- =
¢=Miand ¢=B-A , B

_ .

7 THYT{? .

p=1Cxmr? = L = Mi
2ry 1 2ry

Answer : (1)
Solution:

XC:1:1

we — 2mfc
Since f - 2f= Xc will be halved and current will be
doubled.

Answer : (2)
Solution:
The ray must travel from denser to rarer medium for TIR.

(26)

(27)

(28)

(29)

(30)

(31)

(32)

(33)

_ 4 = 4_
£ = At,?ﬂ?ff— 2—2V,

H=iPRt=1x2x2=41]

ST EX T T3 1A
2 _4_9¢
S e

Answer : (1)
Solution:

T AICT t B
t1 = pdy 3R tp = pd
t=p(d1 +d2)

Answer : (3)
Solution:

- =
e—+ U xBe.dl

. A PTG b FHIRR &, Al € = 0 &

Answer : (2)

Hint:

IR G TR ot = 1142

Solution:

U=3Li

T 37T R WX Ueh IR o HY H IIER T

S U=2x15x(02)°>=3x102%1
Answer : (2)

Solution:

CcC=

@172 — L — £ 3R = £
/&) v N €0 Hr =%
v=—t =7

VEER X b HrEr

Answer : (2)
Solution:
I = 4I;cos? (%)

res

= 4Tycos® (307)

= 4.[0 X % = 3]0
Answer : (3)
Solution:

.
7 THYT{T .

p="1Exmr? = —L =Mi
2 2

2 1 2r.
= M= Wﬂo’“?
2rg
Answer : (1)
Solution:
_ 1 _ _1
XC T we T 2nfe !

(o f — 2f = X M1 81 ST SR GRT IR 2 S|

Answer : (2)
Solution:
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(34)

(35)

(36)

(37)

(38)

(39)

(40)

Answer : (4)

Hint:

(2n—1)AD
2d

Position of dark finge =z, =
Solution:

st dark
-
. $x

< D Y screen

For 1stdark,n=1

AD
1=

According to question
AD _ d
2d 2

Answer : (2)
Solution:
1_1

f

,u=+12cm,f=+20 cm

T
L
1

ll = e|=

1 —
+35 = v="7.5cm

Elr—t gl’_‘

2
1
v

Answer : (4)
Solution:

- = _
« $F -dl =22

This equation consists of non conservative electric field.

Answer : (4)
Solution:
For purely capacitive circuit, power factor is zero.

Answer : (2)

Solution:
—_H o B2
dapp_i1+tz
=d =442 _419=13cm
app 3 | 4
2 3

Answer : (1)
Solution: Answer (1)

6000x 1010

A 1
sm0—a:>2— "

»a=12x10%m=12pm

Answer : (3)
Solution:
The source of magnetic field around loop S1 is conduction

electric current and around loop S» is displacement current

(34)

(35)

(36)

(37)

(38)

(39)

(40)

qut STaRe TRTacH & folT fahvur T Her JTeds ¥ faket ATea™ &Y 3R
FaRe BT A1y

Answer : (4)

Hint:

e bt B FRIRY 2, = 20

2d

Solution:

Answer : (2)
Solution:

= —=== y=+12cm,f=+20cm

Answer : (4)
Solution:

- =
o GF -dl ==

39 Ffiar 7 oreReft figa & B

Answer : (4)
Solution:

& gTietg aRuer 7 erfh uries - &Il 2

Answer : (2)
Solution:

—# K2
d&ﬂ‘?ﬂﬁ_ t1+i2

= d =73 +t5 =4+9 =13cm

lel@
w|.>|§

Answer : (1)
Solution: ITX (1)

sin&:%:%zw
»a=12x10%m=12pm

Answer : (3)
Solution:

U Sq & TR IR JIhIT & BT G FTei I &RT & T U Sp
& TR 3R YA & T A el &RT &
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(41) Answer : (3)
Solution:

As it parses through polarizer intensity becomes % As it

passes through analyzer, the intensity becomes,
Iy 1 Iy
—_ X f—

2 2 4

(42) Answer : (1)
Solution:
p=tan(6p)
=tan 53
=4/3

(43) Answer : (1)
Solution:
HoN>A

L=—

,so when A decrease and !/ increase, L decrease.
(44) Answer : (4)

Solution:

E = Egsin(kx — wt) and B = Bgsin(kx —wt)

_B

Uy = 2 S (kz — wt)

Since electric and magnetic field have sine or cosine term

their average value will be zero but it will be non zero for

magnetic energy.

(45) Answer : (3)

Solution:
R Vr
Ccosp =42 = ————
Z Er-vey?
80 80
== —=0.8
\/ 80)2+(60)2 100

(41) Answer : (3)
Solution:

Y e g W Tora &, 79 e 2 & ol 21 919 € 78 Rgervs
§ o 8, d@ e £ x5 = 2 Ao R

(42) Answer : (1)
Solution:
p=tan(6p)
=tan 53
=4/3

(43) Answer : (1)
Solution:

L= LA ufor o9 A v § 3R Sear &, A L s 81

(44) Answer : (4)
Solution:

E = Egsin(kx — wi) 3R B = Bgsin(kx —wf)
By . 2
Uy = 2 S0 (kz —wt)

Ifeh fareg 3R el &= H w1 a1 HIeT Ug 81T 8, ST 3T
SHINTET AT S BRTT <t fdhT gachid oot & falt I8 ST &N

(45) Answer : (3)

Solution:
R Vr
cosp =24 = ——~——
4 \/VR?+(VL—VC)2
80 80
-—58__ 8 _g3
\/ 80)2+(@60)2 100

CHEMISTRY | S st

(46) Answer : (4)
Hint:
Cry0% +350% +8H* — 2Cr¥" +350% +4H,0

(47) Answer : (4)

Solution: o
2 0 +2 0\ -4 //O
(C.0,) - T
(Br,O,)
O
ll+1 O

(H,PO,) (CrO;)

(46) Answer : (4)
Hint:
Cr,0%~ +35S0% +8H* — 2Cr*" 4+ 3502~ +4H,0

(47) Answer : (4)

Solution:
0]
@) Il @]
O=+2=3=E:2=0 O%Br—BriBr/%O
(C,0,) © o O
(Br,O,)
i o
+1 O
P e 7
o |\ | >C
Jt Ho A \{_L
(H,PO,) (CrOy)
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(48) Answer : (1)
Solution:
Structure of tetrathionate

_ O

oo |

e~ o.~5=0
S S N\
Oﬁ’f" ®

(49) Answer : (2)
Solution:

EH+ /H2=0

(50) Answer : (3)
Solution:
Reducing nature « ability to undergo oxidation

« +ve S.0.P x

—ve S.R.P

" Order of reducing power is
K> Na>Mg>Pb

(51) Answer : (3)
Solution:
For a compound, total charge is zero
For P2(QR3)3
22Xx+3+[3x(+4+3x-2)]
=+6-6
=0

(52) Answer : (2)
Solution:
A
CHgy(g) + 202(g) — CO2(g) + 2H20(l) is an example of
combination reaction

2KCIO3z3(s) é>2KCI(s) +302(g) is an example of
decomposition reaction

(53) Answer : (1)
Solution:
E°cel|=0.76 +0.8 =156V

(54) Answer : (3)
Hint:
More reactive metal gives Ho on reaction with dilute mineral
acid.
Solution:
Metal that has more SRP than H* cannot give Ho gas with
dilute acid.

SRP of Cu is more than HY.

(55) Answer : (1)
Solution:

Cry072~ +3527+14H* = 2¢r3* + 35 + 7THL0

(48) Answer : (1)
Solution:

CCTARIMT bl HREHT
_ O
O I

‘%éfsxsxs

|

N ©
> .
oxd O

(49) Answer : (2)
Solution:

EH+ /Ha=0

(50) Answer : (3)
Solution:

STUIRID Tpfel o JATFHIDRUT bl &

& +ve S.0.P x

—ve S.R.P
. U &7 BT hT & :
K> Na > Mg > Pb

(51) Answer : (3)
Solution:

T Al & I, FeT JMeT o Bia &

P2(QR3)3 & feit
=2X+3+[Bx(+4+3x-2)]
=+6-6

=0

(52) Answer : (2)
Solution:
CHa4(g) + 200(g) > COp(g) + 2H,O(1) Talrer SrifEmar 7 T
JSTENT &

2KCIO3(s) 22KCI(s) + 30, (g) 3TTae 3Hif3HaT 1 Ue Fererur
g

(53) Answer : (1)
Solution:
E°cel| =0.76 +0.8 =156V

(54) Answer : (3)
Hint:
srafeias fopamefier eng, 9 W amet & arer ifrfnar v Hy <t
H
Solution:
I8 a7 fe HT & 31fies SRP 81T 8, T 37l & 1 Hyp I -Tel <
Tl

Cu &1 SRP, H & arfdie giar 81

(55) Answer : (1)
Solution:

Cry072~ +3527+14H* = 2¢r3% + 3S + 7THL0

10
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(56)

(57)

(58)

(59)

(60)

(61)

(62)

(63)

(64)

(65)

Answer : (1)
Solution:
Oxidising agents are acceptor of electron(s).

Answer : (4)
Solution:

Clo; will not disproportionates because chlorine is presentin

its highest oxidation state.

Answer : (3)
Solution:

Molar heat capacity = ——

Heat= 24 x 10 x 3 =480 J =0.48 kJ

Answer : (1)
Solution:
For adiabatic process heat change does not take place.

Answer : (2)

Solution:

e AH°® = AU° + AngRT
=—10+ (0)RT=-10kJ
AG° = AH° — TAS®

« AG® = (= 10 — (298 x 1073 x (= 40))) = 1.92 kJ

Answer : (4)

Solution:

w=+10kJ
q=-2kcal
=—2x42klJ=-8.4KkJ
AE=qg+w
AE=-84+10

AE =1.6 kJ =1600J

Answer : (2)
Solution:

w =-2.303 nRT log X—;

=-2.303 x 1 x 8.314 x 300 log %

=-2.303 x1 x8.314 x 300
=-5.7kJ

Answer : (3)
Solution:
N2(g) +202(9) —» 2NO2(9) +x kJ ...(1)

2NO(g) + O2(9) ~ 2NO2(g) +y kJ ...(2)

1)-@)
N2(g) + O2(9) ~ 2NO(g) + (x —y) kJ

Enthalpy of formation = %(m -y =3(y—=)

Answer : (4)

Hint:

Those physical properties which depend on the amount of
matter presentin a system are called extensive properties.
Solution:

Intensive properties — temperature, pressure, density
Extensive property — volume

Answer : (2)
Solution:
AG° =—RT x 2.303 log K

(56)

(57)

(58)

(59)

(60)

(61)

(62)

(63)

(64)

(65)

11

Answer : (1)
Solution:

afferefirRa Setarg M1 & ATE! 81 &l

Answer : (4)
Solution:

CI0, , SR Tl &1 2iifeh Tt 3ot Soaicr Sfferienu

FraverT § SufRrd B

Answer : (3)
Solution:

AR ST gIRAT = ——

nAT
ST = 24x10xg—‘;:480J:0.48 kJ

Answer : (1)
Solution:

BE T UhaT A ST qRae 8l el 1

Answer : (2)

Solution:

* AH° = AU® + AngRT

=10 +(0)RT =—-10 kJ

AG® = AH® — TAS®

«AG°=—10-298 x 1073 x (— 40) = 1.92 kJ

Answer : (4)

Solution:

w=+10kJ

q=-2 kcal
=—2x42klJ=-8.4kJ
AE=qg+w
AE=-8.4+10

AE =1.6 kJ=1600J

Answer : (2)
Solution:

w =-2.303 nRT log X—;

=-2.303 x 1 x 8.314 x 300 log %

=-2.303x1x8.314 x 300
=-5.7kJ

Answer : (3)
Solution:
N2(g) +202(9) -~ 2NO2(9) +x kJ ...(1)

2NO(9) + O2(g) ~ 2NO2(9) +Y kJ ...(2)
1)-@)

N2(g) + 02(9) - 2NO(g) + (x —y) kJ
e el = Sz —y) = L (y—2)
Answer : (4)

Hint:

3 2itfyes Tor oY foet fRyemTr o Suferd uerel &t 7T W R o &,
foRecito o1 FHEeTT B

Solution:

& 0T — A9, S, B
foreetioT T — 37y

Answer : (2)

Solution:
AG°®° =—RT x 2.303 log K
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(66)

(67)

(68)

(69)

(70)

(71)

(72)

= _RT x2.303 log (2 x 109)
=_2.303 x 298 x R x 3.3
=_76Rx298

Answer : (1)
Solution:
If T > AH/AS then reaction becomes spontaneous.

30x103
T> e =500 K

Answer : (4)
Solution:

CsH; COOH (s) +2o, (g) . 7C05(g)+3H20()

Ang=7-75=—3
- AH =AE+Ang RT

AH-AE=AnRT = -1 xRxT=-4L
Answer : (1)
Solution:

Mole of HCI = 0.1 x 100 x 10~3 = 0.01

Mole of NaOH = 0.2 x 200 x 10_3 =0.04
Heatreleased =57.1 x 0.01 kJ =0.57 kJ

Answer : (3)
Solution:
Hint: Py is

P
N
7
P

Sol. : 4P(g) — P4(g) AH = — x kI mol™E
P4(g) — 4P(g) AfH' = x kJ mol™1
x=AH =6 x BEp_p=BEp_p=2 kJ mol '

Answer : (1)

Solution:

Answer (1)

. 44 g CO2 formation releases 393.5 kJ

22 g CO9 formation releases 196.75 kJ

Answer : (1)

Solution:

- After freezing the molecules attain an ordered state and
therefore, entropy decreases.

- NaHCOg3 is a solid and among products there are one solid

and two gases, so entropy increases.

Answer : (2)

Solution:

- Heat and work are path functions.

- At equilibrium, change in entropy AS = 0, and entropy is
maximum.

(66)

(67)

(68)

(69)

(70)

(71)

(72)

= _RT x 2.303 log (2 x 109)
=_2.303 x 298 x R x 3.3
=_76Rx298

Answer : (1)
Solution:

IR T > AH/AS & A 1k To: el 81

30x 103
T > =52 =500 K
Answer : (4)
Solution:

15

CsH; COOH (s) +20, (g) _.7CO5(g)+3H20()
Ang=7-75=—3
"+ AH = AE + Ang RT
AH-AE=AnRT = -1 xRxT=-£L

2

Answer : (1)
Solution:

HCI % AT = 0.1 x 100 x 10~3 = 0.01
NaOH & H1eT = 0.2 x 200 x 107 = 0.04
g ST = 57.1 x 0.01 kJ = 0.57 kJ

Answer : (3)
Solution:

Gpet : P4,

=N I:,/

2l

&7 : 4P(g) — P4(g) AH = —x kd mol~1

P4(g) — 4 P(g) AH' = x kd mol~1

x=AH =6 x BEp_p=BEp p=2 kJ mol '

Answer : (1)
Solution:

I (1)
", 44 g COy Ao 393.5 kJ T i<l &
" 22 g COp AT H 196.75 kJ e &l &

Answer : (1)
Solution:

el e ST
- NaHCO3 U& 319 & 31k &l 7 Ue 31 31k &1 39 &, Hfely
Trg it 96 STt 21

Answer : (2)
Solution:

- ST 31R BRI gef el 81 &1
- T IR, Teeidt § uRace AS = 0, 3iR gt srfeiaa it 21
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(73)

(74)

(75)

(76)

(77)

(78)

Answer : (4)
Solution:

%Az'g' +%Bz'g' — ABege
AH =+ (BDE)Reacta.nt -
—e X X, _
—100 =% +4 X
-100 = 2 —X
-X
—100 = —=

(BDE)PrOduct

X = 400 kJ mol~1

Answer : (2)

Solution:

Equilibrium in a system having more than one phase is
called heterogeneous equilibrium.

Ca (OH), <s) + <a,q) = Ca?t <a,q) +20H" (aq) is
heterogeneous equilibrium.

Answer : (4)
Solution:

N, (g) +3H, (g) = 2NH; (g); K,
2 NH, (g) =N, (g) +3H, (g); =

NH;» g = $Np» g0 + 3 g5 =

Answer : (1)

Solution:

-If AG® <O, then - AG®/RTis positive and /RT > 1,
making K > 1, which implies a spontaneous reaction.

- If AG® >0, then - AG®/RT is negative,and /RT < 1, that
is K < 1, which implies a non-spontaneous reaction.

Answer : (2)
Solution:

Kp = K¢ (RT)A"8
log (E—z) = An, log (RT)
log (E—z) will be zero if Ang =0

Answer : (3)
Solution:

* Hg, I, = Hg2* +20
S S S
Ksp = (5)(25)2
Sp
= 433

+ Al (SO4); =2 %13* +3S0;"
s S 3s

Ksp = (25)°(39)°

=108s°

+ Fe(OH); = Fe*' +3 OH"
s S S

Ksp = (5)(39)°
=27s%
« AgCl=Ag" +CI”

(73) Answer : (4)
Solution:

%Az'g' + %Bfg' — ABege
AH=+ (BDE). -+ (BDE)__
~100=+3+3. X
-100 =% —-x

—-X
—100 = -
X = 400 kJ mol~1

(74) Answer : (2)
Solution:

T I 3Mfed U aref! (o = 9 o s g et ST 81
Ca(OH), (s) + (aq) = Ca?" (aq) +20H" (aq) it
AT B

(75) Answer : (4)
Solution:
N, (g) +3H, (g) = 2NH, (g); K,
2NH (g) = N2 () + 31 (8)5 &

NHg+ g+ = Np* g° +%H2' g =

c K

(76) Answer : (1)
Solution:

- AG® <OF, dI— AGO/RT 9-IH® BT & 3R /RT > 1 §,
SR K > 1 8, 91 U T yafcia arfrfehan oy gerfar 81
. IfE AG® > 0% @ — AG®/RT HUNSS 81T 8, IR /RT < 1,
3reIfe K < 1, ST Ve T rvfafeial arffeha oy gerfar 1

(77) Answer : (2)
Solution:

Kp = Ko (RT)""8
K
log (K—z) = An, log (RT)
IR Ang =0 2T log (E—z) oI BT
(78) Answer : (3)
Solution:
* Hg, I, = Hgl" +21
S S S
Ksp = (5)(25)?
sp =
= 433

+ Al (SO4); = 21%13+ +3S0;"
s S 3s

Ksp = (25)2(35)°
=108s°
+ Fe(OH); = Fe*' +3 OH"
s S S
Kep = (5)(3s)3
sp =

= 27s%
« AgCl=Ag" +CI”
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Ksp = (S)(s)

:SZ

(79) Answer : (2)

Solution:

Equilibrium constant depends on the sign of AH for the
reaction.

For exothermic reaction (AH = -ve), equilibrium constant

decrease as the temperature increases.
(80) Answer : (2)
Solution:
NaCl (Sodium chloride) : Salt of strong acid and strong base
Sodium acetate (CH3COONa) : Salt of weak acid and strong
base.
Ammonium chloride (NH4CI) : Salt of strong acid and weak
base.
Ammonium formate (HCOONHy) : Salt of weak acid and
weak base.
pH of a salt of weak acid and weak base does not depend
upon concentration.

(81) Answer : (3)
Solution:

CH; COOH = CH; COO™ + H*
0.02-0.02 « 0.02x 0.02 « +0.1

0.020¢ (0.02cx+ 01

Ky=———
0.02(1— )

Sox<<]

SO, Ka =0.1x

1.8x107°
0.1

=18 x 1072

Y%ox =18 x 1073
=0.018%

X =

(82) Answer : (1)
Solution:

Kn (hydrolysis constant) for weak acid and strong base salt

(83) Answer : (3)

Solution:
FeO(s)+ CO(g) = Fe(s) +CO, (g)

t=0 5 0 0
t=teq 5-c X cC
Kp = ==

0.3=+=
15-0.3x=x
1.3x=15

x=1 =115

At equilibrium partial pressure of CO=5 —x
=5-1.15

=3.85 atm

(84) Answer : (1)

Solution:

(79)

(80)

(81)

(82)

(83)

(84)

14

Ksp = (S)(s)

:SZ

Answer : (2)
Solution:

= PRI A1fifhar & At AH & Rig W 1R e 81
SeTadt SIRIfRAT (AH = -ve) & AT, 09 g™ W A RRI®

Hgeargl

Answer : (2)
Solution:

NaCl (ST TARISS) : UeeT 377t 31R Uaet &R BT 1auT |
HIfETH TEiiee (CH3COONa) : et 3l 3R HdeT &R &1 faul|
SR FARTgS (NH4CI) : T9eT 37t 3R SaeT &R T v |
SHITRIA B (HCOONH,) : GiaT 3rat 3R goeT &R T afaul|
et 3 iR SEet &R & STauT T pH A IS W ¥R 781 el
2l

Answer : (3)
Solution:

CH; COOH = CH; COO™ + H*

0.02-0.02 x 0.02x 0.02 « +0.1
0.020c (o.ozo<+ 0.1
ey 0.02(1— o)
s <<l
31, Kg = 0.1
1.8x10°°
0.1
=18 x 1072
%o =18 x 1073
=0.018%

e =

Answer : (1)
Solution:

elcT 37T 3R TIeIeT &R 70T & foll Ky (STt -31qeie [RRi®) = o=

— 1011: =108
10

Answer : (3)
Solution:

FeO(s)+ CO(g) = Fe(s) +CO, (g)

t=0 5 0 0
5-c X c

T IR CO BT 3M7AH IE = 5 — x
=5-1.15
=3.85 atm

Answer : (1)
Solution:
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. _ 103x1410 *x1 . _ 10°%x14107*x1
[H+ total - 2 - [H+ gl - 2 -
_ 107'(o+1) 104(10+1)
= > = oo
pH = —log(5.5 x 10~%) pH = —log(5.5 x 107%)
pH=4-0.74 pH=4-0.74
=3.26 =3.26
(85) Answer : (3) (85) Answer : (3)
Solution: Solution:
For acidic buffer, equivalents of weak acid > equivalents of IR g b Y, el 3 & eI > Ul ;m-\rasgm-jaﬂ

strong base.

CH; COOH + NaOH — CH; COONa + H,0 CHs3 COOH + NaOH — CHs COONa + H20

Att=0 30 mmol 10 mmol 0 0 t=0 W 30 mmol 10 mmol 0 0
time 30-10 mmol 0 10 mmol 10 mmol {7 30-10 mmol 0 10 mmol 10 mmol
It form acidic buffer.
IE 3Tl IR ST &
(86) Answer : (3) (86) Answer : (3)
Solution: Solution:
Kw = Ka % Kp Kw = Ka x Kp
_ 174 10 M
Ky, = 5x10°° S 5x107°
=0.2x107 =0.2x107
=2x10710 =2x10710
(87) Answer : (1) (87) Answer : (1)
Solution: Solution:
In ﬁFs molecule,_ cenFraI atom has incomplete octet so.it BF3 3] H, WW o 3TqUT 3TES BN 2, SHICTY TS S I
behaves as Lewis acid. . 3
(88) Answer : (2) (88) Answer : (2)
Solution: Solution:
Sodium phenoxide is salt of weak acid and strong base TIfeTT HiTraSe Seol 37FeT 3R Ude &TR &1 ofdul &

pH= 7-|—%°pka + logce
pH =7+2+9.89+10g0. 1-
=7+1x8.89

pH = 7+%°pka + logce*
pH =7+2+9.89+10g0. 1

1144 =T7+1x8.89

B =11.44
(89) Answer : (4) (89) Answer : (4)

Solution: Solution:

[H"}otal = [H*THc| + [H'TH20 [H* gt = [H"IHe) + [HTIH20

=108 +10°7 =108 +10~ '

=11x10"7 =11x10~7

_ -7 '

pH = —log(1.1 x10~ /) pH = —log(1.1 x10™7)

=6.95 =6.95

* NH3 is Lewis base while BeCly is a Lewis acid. « NH2 9% &R & 57 BeCl o 3
(90) Answer : (3) (90) Answer : (3)

Solution: Solution:

— 2+ — N 2+ —

MgSF2 T M% + 2%]30.2 MgSF2 T Mgs * 2%5‘0.2

Ksp = (s)(25+0.2)2,25+0.2 ~0.2 Ksp = (s)(25 +0.2)2,25+0.2 ~0.2

=5(0.2)2 =5(0.2)2

6.5x 10~ = 0.04s 6.5x 10~ = 0.04s

_ 65x107? _ 65x107?

S= 0.04 S= 0.04

=16.25x 1078 =16.25x 1078

=16x10"/ =16x107/

15
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(91)

(92)

(93)

(94)

(95)

(96)

(97)

(98)

(99)

BOTANY | FTafr fasm=

Answer : (2)

Solution:

In dicot leaf, mesophyll cells is differentiated into palisade
and spongy parenchyma.

Answer : (2)

Solution:

Euphorbia is found in arid region having fleshy, cylindrical
green stem modified for photosynthesis.

Answer : (3)

Solution:

Venation — Arrangement of veins and veinlets

Floral symmetry — Arrangement of floral whorl around the
axis of a flower

Phyllotaxy — Pattern of arrangement of leaves on stem
Arrangement of flowers on floral axis is termed as
inflorescence.

Answer : (1)

Solution:

Collenchyma cells have thick walls at the corners due to
depositions of cellulose, hemicellulose and pectin.
Parenchyma has cellulosic cell walls.

Answer : (2)

Solution:

All components of phloem are living except bast fibres.

Ray parenchyma helps in radial conduction.

Only phloem parenchyma is absent in most of the monocots.

Answer : (4)

Solution:

When the ovules are borne on central axis and septa are
absent, as in Dianthus and Primrose the placentation is
called free central.

Answer : (3)

Solution:

In dicotyledonous leaf, the tissue between the upper and
lower epidermis is called mesophyll. The abaxial epidermis
generally bear more stomata than the adaxial epidermis.

Answer : (2)
Solution:
Drupe fruits develop from monocarpellary superior ovary.

Answer : (3)

Hint:

In monocot stems, ground tissue is parenchymatous and not
differentiated into layers.

Solution:

Endodermis is absent in monocot stems.

(91)

(92)

(93)

(94)

(95)

(96)

(97)

(98)

(99)
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Answer : (2)
Solution:

fedioroeh ool &, quiaeaiaes Pifdmrat o1 faved G dgerm weft
ReprgHT 5 DU A BT Bl

Answer : (2)
Solution:

D & H UTIT ST AT, FPTRIAN0T & fol Y HUiaRd e,
AP &N 1 Geh U BTl

Answer : (3)
Solution:

TR — ferRTatt e fikepraii @ fdmar &

g G — goa & 3781 & IRT 3R G 3T apt farame &
QUi — T OR UUif o famaTRT &7 WU &

G 3781 TR 0T & 71 &+ & 9 1 JSUghH el STl &

Answer : (1)
Solution:

PIcTPIZHT H DIFI R HIC] PYIAT il & fSIepT PR Hegel o,
EHIRIGYCT ST CIeIT Ufere @b F1aIauT & | INepTeHT o el Iot! pIferepT
[RISEIEGIE]

Answer : (2)
Solution:

FeAIUH & gIEe 391 &b 3fereh 99 ) gess Sfifdd e
R RepTHT IR T § eridT e &

arfaemier eIt H el Tty URmenTgHT STURERrd 8iell &l

Answer : (4)
Solution:

T4 FITTS Bl 3787 TR I BN & 1R U U 8 8, 9 b
ErEv-ore AR o H STie=am & g T HaT ST B

Answer : (3)
Solution:

feaiiorost uof &, S5oRt et et arereen & 9 & SHdd bl
QU dhET ST & | 31Tl STaiedal § STl STgieardT bl et o
a1feens g7 It BNl B

Answer : (2)
Solution:

IV Bl Tepied! Sredad! 3ie1I ¥ fawfad 81 &

Answer : (3)

Hint:

THSISTHAT T H, HROT Saidh UNepTgHT Bl & 31k I8 wRell § foufea
BRG]

Solution:
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(100)Answer : (1)
Solution:
Syncarpous gynoecium is found in mustard, tomato, potato
and tulip.

(101) Answer : (3)
Solution:
Subsidiary cells are specialised epidermal cells that provide
support to guard cells.
Subsidiary cells do not have chloroplast and do not carry out
photosynthesis whereas guard cells have chloroplasts.

(102) Answer : (2)
Solution:
Diagram represent phloem.
A- Sieve tube element
B- Phloem parenchyma
C- Companion cell.

(103)Answer : (3)
Hint:
Staminode is hame given to sterile stamen.
Solution:
Apocarpous condition : carpels are free
Perigynous flower : Has half inferior ovary
Gamopetalous condition : Petals are fused

(104)Answer : (2)
Solution:
Parthenocarpic fruits develop from ovary without fertilization.

(105)Answer : (3)
Solution:
Hilum is a scar on the seed coat through which developing
seeds were attached to the fruit.

(106)Answer : (2)
Solution:
Guava shows opposite phyllotaxy, where a pair of leaves
arise at each node and lie opposite to each other.

(107)Answer : (4)
Solution:
When a flower cannot be divided into similar halves by any
vertical plane passing through the centre is called
asymmetric flower.
Flower of canna are asymmetric. Flower of cassia and bean
are zygomorphic. While, flowers of mustard and datura are
actinomorphic.

(108)Answer : (2)
Solution:
Hypodermis is the outermost portion of cortex in stems of
flowering plants. Itis sclerenchymatous in the monocot
stems.

(109)Answer : (1)

TehdISTORT 1 5 ST STJaferd 8l &

(100)Answer : (1)
Solution:

ghISU! ST TRE, THICR, 3T, Tl Selfeld H IR ST &1

(101)Answer : (3)

Solution:
BRI HIfABIT AT ITRIENT PITBN Bt & ST g DITBTAT Dl
HERT U B &1

RIS PIfRNBI H T RITRC T8l Bld & 3R T Th1eT-Tersur T8l

PG & STdf gR DIRIDIsT ¥ TR 8l &1

(102) Answer : (2)
Solution:

FATH T IR FeToT
A- 1T AfeteT ded
B- TreATH UNGBTSHT
C- HEeR PIfhT
(103) Answer : (3)
Hint:
TS T Fe YoheR B 7 1 21
Solution:
fogiedt fearf : o sfeu g 2 ©
URSTRIF S : 5 SATEIT STeMaci 3iSTery 8T &
el IR : 7 g1 Tfera 8l &
(104) Answer : (2)
Solution:

YT e, fSe & f3mT 3e1ery & uRafdd 8 &

(105) Answer : (3)
Solution:

ATfrepT, SRR R fR3rd Uep &ard-forg &, foiaep Jreay ¥ yRaeiefia
3T, el § IS 5T

(106)Answer : (2)
Solution:

3PeE TP guifaaTe garfar 8, e v s W U et aof
I BT & SR Y Uh-THR b TG R Bl &

(107)Answer : (4)
Solution:

79 T go0 1 e F Tore aet foheit oft Sed Fetet gT & 99
AT fvTeh 781 fobarm ST b, 79 39 AT god dad B

T & IS ST Bt 1 HTET T B o Yo Uhea TR BI &
e, TE! T IR &b I8 HsaeH i 8 &

(108)Answer : (2)
Solution:

STERT, Tt UTSH & T A dedbe T T aTeR) T 1 T8
UhSITIA a1 B ¥ereiNepTSHI Bt B

(109)Answer : (1)

17
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Hint:
Albuminous cells are found in the phloem of gymnosperms.

(110) Answer : (2)
Solution:
In dicot plants, the outer walls of guard cells are thin and
inner walls are highly thickened.

(111) Answer : (4)
Solution:
(i) Trichomes help in preventing the water loss due to
transpiration.
(i) Pitfields presenton the longitudinal walls enable easy
transfer of materials between sieve tube elements and
companion cells.

(112) Answer : (3)
Solution:
Variation in the length of the filament of stamens is seen in
Salvia.

(113) Answer : (2)
Solution:
China rose shows twisted aestivation in corolla but mustard
shows valvate aestivation in corolla.

(114) Answer : (1)
Solution:
Plants which have inferior ovaries are sunflower, guava and
cucumber.

(115) Answer : (2)
Solution:
Marginal placentation is observed in pea plant.

(116) Answer : (3)
Solution:
Lateral meristems are called secondary meristems, which
are presentalong the lateral sides of roots and shoots of
many plants. Lateral meristems are responsible for
producing the secondary tissue.

(117) Answer : (3)
Solution:
Root epidermis is known as epiblema. The epidermal cells
are parenchymatous cells.

(118) Answer : (3)
Solution:
Pericycle is the outermost layer of stele in dicot stem.
Pericycle has sclerenchymatous semi lunar patches in dicot
stem.

(119) Answer : (2)
Hint:
Colchicine producing plant belongs to family Liliaceae.
Solution:
Liliaceae has tricarpellary superior ovary.

(120) Answer : (3)
Solution:

Hint:

TSI o Fefled  Yeeg it Iy urelf Srreft €1

(110) Answer : (2)
Solution:

fedioToel ureat #, gR Piferprart &t ey T udef) 8 € ok
sfiaRe Rrfvat srcafeies eeferd Bt &

(111) Answer : (4)
Solution:

(i) AR ARSI & HROT STt Y BT BT Adpet H FERIT PRl
H

(i) 3rcEd Ml W U T &, Frer AfdieT dw@l 3R JEaR
DIABI & et yeTelf T TRet TR T I &

(112) Answer : (3)
Solution:

BT el & g o et ¥ e e ol 21

(113) Answer : (2)
Solution:

TSEet & SAYS! H AT YIS =T IRl STl & URg TR &
SoTge | Rl gsaeerfaam g ST 2|

(114) Answer : (1)
Solution:

NIl JFSTAT dTet Y TR, 3% ol ERT &

(115) Answer : (2)
Solution:

Ao Uieg § SHid SioTie-arg 9/ Siidm 81

(116) Answer : (3)
Solution:

qedfy farsaide B fedie farsdide der ST &, ST 3 gredl
&Y et AT TRIBN & ured i TR & 3rgfeer SufeRr B B uredfa
favrsades, fgdiae Sde Scas o & AT SRl 8id &1

(117) Answer : (3)
Solution:

o1 oY STeicardl Y ol 13-l et & | SRl dIenTy, tReprgHt
EAIRCAMEGRIE]

(118) Answer : (3)
Solution:

IRRY, fedIoToET a & 7 6T FeY aret IR Bl 81 fedeTost 7 &
AR & TreRaTgHt J1d-agIaR ufgdry Bt €1
(119) Answer : (2)
Hint:
D= Il B arelT Uiy forfergedt Hot & Fafeid 8 2

Solution:

foafored & faiedt Seded! sieer e gl

(120) Answer : (3)
Solution:

18
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In dicot stem, there is a collenchymatous hypodermis and
there is presence of stele with conjoint, collateral and
endarch vascular bundles.

(121)Answer : (1)
Solution:
Maize is a monocot seed in which food is stored in
endosperm.
In maize, radicle is covered with coleorhiza, perisperm is
absent and proteinaceous aleurone layer is found.

(122) Answer : (2)
Solution:
Calotropis shows valvate aestivation. In this type of
aestivation petals or sepals just touch each other, without
overlapping.

(123)Answer : (1)
Solution:
The sepals and petals are sterile and referred to as the non-
essential or accessory parts of the flower because they do
not directly participate in the process of sexual reproduction.

(124) Answer : (4)
Solution:
Bulliform cells are large, empty and colourless cells present
along the adaxial epidermis which help in curling the leaves
inwards to minimise the loss of water during water stress.

(125)Answer : (1)
Solution:
Casparian strips are seen in roots where they block the
passage of water molecules through them.

(126) Answer : (3)
Hint:
The presence of vessels is a characteristic feature of
angiosperms.
Solution:
Gymnosperms lack vessels in their xylem.

(127)Answer : (1)
Solution:
In Piper nigrum, nucellus is not fully consumed. It persists in
seeds known as perisperm and such seeds are perispermic
seeds.

(128)Answer : (1)
Solution:
The gritty texture of fruits like guava, sapota and pear etc. is
due to the presence of sclereids in their pulp.

(129) Answer : (2)
Solution:
Intercalary meristem is a type of primary meristem and is
capable of cell division responsible for primary growth and
regeneration of parts in grasses removed by grazing
animals.

(130)Answer : (1)

SISOt o #, PieiaTgHT srereaan Bt & 3iR Tgh, TuTedg el
3T NS TaeH! dec1 b I 1 UL Bl 2

(121)Answer : (1)
Solution:

HarepT TehaoToat st & oI e, goray  ufad 8T 1
s | AT, JeTigRalet | NI 8l &, IRYUTAY SR &Il &
AT AT h Ve u=el grlt St &

(122) Answer : (2)
Solution:

FerigifoRT HReget guee I ST 81 39 HHR & sIeetfa-ard
H, 5o 1 TEIeeT ST BV T Uah-GR &1 a% T2l ] &1

(123)Answer : (1)
Solution:

JTEIE T2 &l STIER BN & 3iR 376 Yo T SFTHER A1 Heridh T
HHT ST & T T Y& B & f1dp ST Y Ufeham F 97T T8l o
gl

(124) Answer : (4)
Solution:

3T FDIRIBIN, 3122787 TTeiearal & JrfeeT AT I, Reh e
B HIRIDBI & il Julf & 3SR P 3R Fa H TR dcil & oI
STel T1d & SRIF STet &l 81 &4 Bt 81

(125)Answer : (1)
Solution:

Sl gt o arft STt & STef 3 3R SR Ty bR dret Tt
3TU[3iT o FRT Dl Navg Hch B
(126) Answer : (3)
Hint:
aifgenatt &t Suferfer, Tforareo &t ua ifretiarfire faerwdr gl

Solution:
e & STeerd & arfeeprat o1 3Ta 81T 81

(127)Answer : (1)
Solution:

TIgGR FIFH, STisHr BT quf U & SUNRT & 8T 81 8 oo &
Srefeemft g7 XedT & o aRyuraTy e ST & SR O dietl ot
aRyurdrt it wEd B

(128)Answer : (1)
Solution:

3R, Tl SR AT 3T B! ol U STIE g7 I H 53
PRI bt JUEATT P BRI &Nl &

(129) Answer : (2)
Solution:

il ARTeH U YR o1 uTerfiies favsalde & der Is urefie
gfg SR O TR dTel SIgaAl §RT 8T Y A & JToga & folg
TR DIerepT fTor & Tere Bia 2

(130)Answer : (1)
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Hint:

Perianth is found in members of Liliaceae family.
Solution:

Tulip being a member of Liliaceae family has perianth.

(131)Answer : (1)
Solution:
Companion cells are specialised parenchymatous cells.

(132) Answer : (3)
Solution:
Flowers in Makoi are actinomorphic, hypogynous,
bicarpellary with syncarpous gynoecium.

(133)Answer : (4)
Solution:
The floral formula of Solanaceae family is

N\
® 5{ K5 Cis) As Sea)

(134)Answer : (3)
Solution:
Epidermis is not a part of the cortex.

(135)Answer : (2)
Solution:
Palisade parenchyma is adaxially placed, that are elongated
and vertically arranged in the mesophyll of dicot leaves.

Hint:
aRearye, ftfeluelt ot & Hewal o g STl B
Solution:

foIfeTU= et T /e 8 & PR Sfold H URSAYS Bl 81

(131)Answer : (1)

Solution:

HeER P fAefipet ReprsH! BRI BXctt 21
(132) Answer : (3)

Solution:

DTS P YN eh U ST e Freae iy, sreforrai, fesiedt e
gl

(133)Answer : (4)
Solution:

et pet o1 goft g e B
N
®ﬁf K5 Cis) As S

(134)Answer : (3)
Solution:

STEIErl, degc 1 U T T8 &l

(135)Answer : (2)
Solution:

TE UNpTSHT ST 90 H I 81T &, 1 ferafioroett qurf &
QUL H SEIhd Bl & 31 SHeafeR ©Y F Faferd 8l 2|

[ ZOOLOGY | Sig e J

(136)Answer : (1)
Solution:
In elephantiasis or filariasis, usually blockage/swelling of the
lymphatic vessels of the lower limbs occurs. In severe
conditions, male genital organs are often affected, resulting
in their gross deformities.

(137)Answer : (1)
Hint:
Monocot crop with yellow core.
Solution:
Biofortification increases the nutritional value in crops.
Golden rice is genetically modified in order to produce
enhanced amount of beta carotene, which is not normally
produced in rice. Beta carotene is converted into vitamin A
when metabolized by the human body.

(138)Answer : (2)
Solution:
Ready made antibodies provide passive form of immunity.
When our body forms antibodies on its own, then, itis said to
be active immunity.

(139)Answer : (1)
Hint:
Native to South America

(136)Answer : (1)
Solution:

9t a1 drger AT 3 SR TR IR &t oT<iie anfRanTt srava/anergd
B STl £ 1 iR aRfeifor , g e ST s Tt 8 €,
e IR REReY STa A St 9RT fgfoi 8 S 21

(137)Answer : (1)
Hint:

el Tl Ieh Tepallst Ut thfeT |

Solution:

JRIITE heh et el # UTSfres 71 Y g el & | Mosd &=
SieT RIS B 31fdd AT H I B & AT JafIs v 4
HUIART BHRIIT T & SN 8T H ARG B0 § ScdTfed T8) 8l 8| Jd
SRR GRT SUTHRRIT 8 W diet RIfe e A 5 uRafd g 81

(138)Answer : (2)
Solution:

9 910 uferef) fRfssha uferer UeM oxd &1 579 8ART 9RR 319 319
uferefl s9TaT &, 99 52 by Uik Par ST &1

(139)Answer : (1)
Hint:
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Solution:

Heroin, commonly called smack, is diacetylmorphine.
Morphine is an opioid which acts as a depressant and slows
down the body functions.

Cocaine, commonly called coke or crack, has a potent
stimulating action on CNS.

(140)Answer : (1)
Solution:
Cell mediated immune response is mainly responsible for
graft rejection.

(141)Answer : (3)
Hint:
X-rays are ionizing radiation.
Solution:
lonizing radiations such as X-rays and gamma rays and non-
ionizing radiations such as UV light are responsible for
oncogenic transformation. Visible spectrum of light has no
carcinogenic effect.

(142)Answer : (1)
Solution:
DNA is hydrophilic in nature and cell membrane is
hydrophobic due to the presence of lipid. Therefore, DNA
cannot pass through the cell membrane.

(143)Answer : (3)
Hint:
Product has to be subjected through many processes before
marketing.
Solution:
Downstream processes include separation and purification
of the product which is then formulated with suitable
preservatives. Such formulations has to undergo clinical
trials as in the case of drugs.

(144)Answer : (1)
Hint:
Plasmid is a dsDNA molecule.
Solution:

In PCR, itis possible to generate 2" molecules after n'

number of cycles. i.e., 230 will produce approximately ~1
billion copies.

(145) Answer : (3)
Solution:
Ti-plasmid of disarmed Agrobacterium tumefaciens
(modified into cloning vector) is non-pathogenic to plants.

(146) Answer : (4)
Solution:
Certain restriction enzymes cut the DNA strand a little away
from the centre of the palindromic site. A restriction enzyme
does not affect a bacterial genome because the bacteria
protect their own DNA by methylating the specific recognition
sequences that the restriction enzyme targets.

Tl WU H ST 3T b i
Solution:

N, O STHAR R Ees a1 ST B, SRS 81 Hifth
T NMISNZS & SN 3Ta¥Ied & ©Y 1 Bl el & SR IRR & Bt
e HT R AT B | DI, I SR WR Ik IT 9heh el ofTal & 3R
ST CNS TR SIRER & e 3R Tedl &l

(140)Answer : (1)
Solution:

PRI sl 3 fAIT b 1TRTepT HTTE2r e STf3pa 53 B I
FoerRf Bt &1
(141)Answer : (3)
Hint:
X-fepvt ST fafeswur &1
Solution:

MITHRY fAfRROT S x-fhvut 3R T fohvut ot STa=eRY fafdsuor
S UV TehTeT TSR SHUTaRUT & ol STvaril 81d 81 a1l & 593
Wig 3 1S ff e g 78 B 2

(142) Answer : (1)
Solution:

DNA T&fct SRRt 81 & 31k feifire Y Sufeifcr & wwur ifdret
feredt STetforfl 8lcil 21 ST DNA BT et | 781 TorR Tapa
gl

(143)Answer : (3)
Hint:
fAUUTT o el IcUTE S HepH1 & JoIall &

Solution:

SFVATE TETE ¥ SIS BT GIFHRUT TUT oNe Aol g & o
a1 7 SR ufRere & Tref Tefud e 81 iufg & el § 0
HRUUT B! ferfdreedi TRieoT 3 ToTR &

(144)Answer : (1)
Hint:
CATHS T dSDNA 317 21
Solution:
PCR H, gl &1 'n' Tz & a1 2" 370] Icut w1 |9 B 3refa
230 1 Rifcr uferf Seust &t

(145) Answer : (3)
Solution:

SEIDIRD THINFCINGH SABIR= b1 Ti ATfHS (el
Haresd § ®UidRa) Utgl & AT IR/ B 8l

(146) Answer : (4)
Solution:

B e ToITeT DNA &Sl 1 Sfoigifes Foret & &g 9 oiel 2
PIed 51 Ue Ufiee TSITSH STar] ST & Ui & avdl &
HTgeTe v 3T ¥ & DNA &Y 8T ol |
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(147)Answer : (1)
Solution:
Probe is a single stranded DNA or RNA, tagged with a
radioactive molecule, which is allowed to hybridise to its
complementary DNA in a clone of cells followed by detection
using autoradiography. Serum analysis is a conventional
method of disease detection. MRI is magnetic resonance
imaging.

(148)Answer : (3)
Hint:
Mind influences on our health and immune system.
Solution:
Mind influences through neural and endocrine system in our
immune system and thus mental status influences our
health.

(149)Answer : (3)
Solution:
Even if the plant is infected with a virus, the meristem (apical
and axillary) is free of virus. Hence, one can remove the
meristem and grow it in vitro.

(150) Answer : (3)
Solution:
The proteins encoded the genes crylAc and cryllAb control
the cotton bollworms, that the crylAb controls corn borer.

(151)Answer : (1)
Solution:
Gene therapy can be performed at any stage of life but for
the permanent cure, it should be performed at early
embryonic stages. Retroviruses are used for gene transfer
during gene therapy.

(152) Answer : (3)
Solution:
Interferons included under cytokine barrier of innate
immunity and protect the non-infected cells from further viral
infection.

(153)Answer : (1)
Solution:
Housefly acts as the mechanical carrier for the pathogen of
amoebic dysentery i.e., Entamoeba histolytica.

(154)Answer : (1)
Solution:
The correct order of steps in polymerase chain reaction is
Denaturation — Annealing — Extension.

(155)Answer : (2)
Solution:
In order to link the alien DNA, the vector needs to have very
few, (preferably single), recognition site for the commonly
used restriction enzymes. ‘ori’ site, selectable markers and
small size are some of the characteristics of an ideal cloning
vector.

(156) Answer : (1)
Solution:

(147)Answer : (1)
Solution:

19 DNA IT RNA Y Udvet 4RgelT & uah fafdswor aferar a1 Jeam
HIABIS b FA 5 3T TReh DNA F Hahfa 8l & , oy are o
ARt R GRT UEaMd & RIRA %ot oT T &7 el & i Ueh
IR g &1 MRI gaebig STl oI 81

(148)Answer : (3)
Hint:
T SR Ty 3iR TfRE o Bl YT vl B
Solution:

79 dfRSRT 3R TS 3 P Te™ W s9R iR I i warfad
BT & 39 UBR 0% TRl AR TRy R 3R Sleid! B

(149) Answer : (3)
Solution:

ol & dterT famTo & Tenfira 81, afReeH (ofifver ik waftr) ara |
Th BIT 31 SAfAIT, ARECH B FiebTetT ST Hehal & iR 7 fagt
fIepfad b ST Hepar 21

(150) Answer : (3)
Solution:

ST crylAc 3R cryllAb @1 eag B dTel TS U JHAH ol
I I B & TAT crylAb FarahT B Bl T oea 81

(151) Answer : (1)
Solution:

S Rt Sfae &t ot of araveer 5 it ST Hepat & ifeh Tomiy
ST & fely, S TRFYE o 3raveer H faam ST anfev | S oRdt &
SR S TR & AT geafdsTo] &1 IU2NT fsa STe 81

(152) Answer : (3)
Solution:

SR Heol TRIREN & HIScIaplg Y & T 11 & 3R
SR DIRABIRAT BT 3R I & FANT[E HepHoT | T B

(153)Answer : (1)
Solution:

eRe] T orfie SrfcrIR o TerTen reifa gerHleT fvelfafedr fag
ARG aTe & B H PRI PRA 2l

(154)Answer : (1)
Solution:

dfeleRet et 3iffehar § Al Rl BT e P §
Ffspaesor -, durefie - g9R

(155)Answer : (2)
Solution:

et DNA &7 Sireq & T, Tareed & STHd R W S¥HTel fht ST
aTel e USTIgHI & folg 318 &4, (TTEHT: Uebe) Uga el
BT AR ‘ori* e, ORI figdh iR BICT JMMHR 37eet Tl
HaTEe B P fIATan B

(156) Answer : (1)
Solution:
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Nicotine (an alkaloid) in tobacco stimulates adrenal gland to
release adrenaline and noradrenaline which increase blood
pressure and heart rate.

(157)Answer : (4)
Solution:
RNAI takes place in all eukaryotic organisms as a method of
cellular defence. dsRNA initiates RNAI that leads to gene
silencing.

(158)Answer : (1)
Solution:
The organisms whose genes have been altered by
manipulation are called genetically modified organisms.

(159) Answer : (3)
Solution:
Bt toxin proteins exist as inactive protoxins, but they get
converted into their active form in the alkaline pH of the gut.
The activated toxins bind to the surface of midgut epithelial
cells and create pores that cause cell swelling and lysis.

(160)Answer : (2)
Solution:
The sticky ends facilitate the ligation of DNA fragments from
different sources by forming hydrogen bonds between
complementary sequences.
Sticky ends are essential for facilitating specific and efficient
ligation of DNA fragments.

(161) Answer : (4)
Hint:
Bam HI site occurs in selectable marker gene for
tetracycline.
Solution:
A single site for Bam Hl is presentin pBR322, therefore, the
circular plasmid gets linearized giving one fragment only.
The site 5' GAATTC 3'is the specific restriction site for EcoRlI.

(162) Answer : (4)
Solution:
Unless the vector and the source DNA are not cut with the
same restriction enzyme, the recombinant vector molecule
cannot be created.
Since the given plasmid possess a single restriction site for
Hind lll, thus only 1 DNA fragment will be obtained after
restriction digestion.
The gene of interest will not get digested with Hind lll, as it
does not contain any restriction site for it.

(163)Answer : (4)
Solution:
Gene gun, also known as biolistics, is a direct method widely
used for transforming plant tissues. In this method, DNA-
coated micro-particles are shotinto plant cells or tissues,
allowing direct DNA transfer.
Agrobacterium-mediated transformation is an indirect
method of gene transfer.

TP A IS (T8 Uedheligs) JAf8ga Uil &l TgiMel 3R
ARTEEM & Arae & oy URT v & St Thald 31k geg TIfy 3t
EERIE

(157)Answer : (4)
Solution:

RNAI &t gebRafifees Stal 3 @ifrehiar FRaf i v fAfg &1 dsRNA,
RNAI @1 3R el & fraRY Sfi 4TS &1 Sirer 81

(158)Answer : (1)
Solution:

U Sf1g o S aToieret ST aRafi fohg ST g & , Jmgafired:

wUiaRd ofld P &

(159) Answer : (3)
Solution:

St St M FMfshar Ticifaa & o 5 Sufedrd & &, afd 3
31T T &R pH o 370 Afh T 7 uiRafid &1 91T &1 FfshRia
iR FEaT ST HIRTBIRNT 6 Hfe T I AT & 3R fosi o
fomfor @ £ foras ifrentart = ener ofR w7 B 2

(160) Answer : (2)
Solution:

fomfey fER 9xe SrgehHi & T BIggior ais s [t |l 3
SITY 3ieif o JTd bl G T Hd &
ST & gobsl & fARIE 3TR Feret FuTa T Gl s o folg
fomfem R afraeaes & 2|

(161)Answer : (4)

Hint:
SCMSF & flY Bam HI ¥2ieT SRURINY forgds S | firetar B

Solution:

Bam HI & fT Urel ¥2ieT pBR322 H SURId &I 8, 34faly
MEATPR TS NEHPH BIR Ueh TS ST Hcl 8| €I 5'
GAATTC 3', EcoRI & ot fafere ggam Tt 2|

(162) Answer : (4)
Solution:

T e ATED TR ET DNA BT U & Tiaer ToTgH & 18] et
ST &, 9 I GAANTST HaTeds 319 ] 1T 5T HecTT &
9o g 70 TS J Hind 111 % fog T & ufteer Toret 8 &,
SafelT Ufcieier ureM & 9IS dhael 1 DNA @S UTH &R
ATTHR S Hind 1l & Ta T8l ATe, arifcs 39 39 folg 1S
yfcraer Tere 78l il 2

(163)Answer : (4)
Solution:

S T, O arfetfe e & wu | ot STHT ST 8, uTey SHad! o
HUART I3 & folT aTIe S J IYART I T aeft vas Tege fafer
2139 fafg o, DNA-faerfid e ol &t dtef &t Hifratati a1 e
R IR DT SATH &, f Tfie DNA FITHiaRor 81T &1
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Micro-injection is a direct method of gene transfer, used for
animals.

Retrovirus mediated transformation is an indirect method of
gene transfer, used for animals.

(164)Answer : (4)

Solution:

Primary lymphoid organs include the bone marrow and
thymus, while secondary lymphoid organs include the
spleen, lymph nodes, and Peyer’s patches.

Primary lymphoid organs are the sites where lymphocytes
(B-cells and T-cells) are produced and matured.
Secondary lymphoid organs are the sites where
lymphocytes are activated in response to an antigen.
Primary lymphoid organs do not directly participate in
immune responses after antigen exposure.

(165)Answer : (4)

Solution:
Pstl is derived from the bacterial strain Providencia stuartii.
The enzyme's name is based on the standard nomenclature
for restriction enzymes:

e P: Providencia (genus)

e st: stuartii (species)

e I: Firstrestriction enzyme isolated from this organism.
The convention for naming the restriction enzymes is that the
first letter of the name comes from the genus and the second
two letters come from the species of the prokaryotic cell from
which they were isolated. Roman numbers following the
names indicate the order in which the enzymes were
isolated from that strain of bacteria.

(166) Answer : (1)

Solution:

Hind Il always cut DNA molecules at a particular point by
recognising a specific sequence of six base pairs.
Transformation is a procedure through which a piece of DNA
is introduced in a host bacterium.

Bioprocess engineering is the maintenance of sterile
(microbial contamination-free) ambience in chemical
engineering processes to enable growth of only the desired
microbe/eukaryotic cell in large quantities for the
manufacture of biotechnological products like antibiotics,
vaccines, enzymes, etc.

(167)Answer : (4)

Solution:

In a chromosome, there is a specific DNA sequence called
the ‘origin of replication’, which is responsible for initiating
replication. Therefore, for the multiplication of any alien
piece of DNA in an organism, it needs to be a partof a
chromosome which has a specific sequence known as
‘origin of replication’.

TSR AT /UTROT ST TAFICRUT 61 Udhs 3veet fafer 2
G&T AT 90T S FATHIARUT &6 Teh Teet ffe &, et et
1T & g fasam ST &1

T fIT0] ATEA TR S IR 6t U e fafe &,
SRt STt STt o ety foma i 1

(164)Answer : (4)

Solution:

e SAfiepreT S A 31y Aot 3iR ArgA anfiret €, Siafes
fociae ety ol H wefier, folr Aigd oiR diad 4 enfiyet B
1T FRAGIT 37 J T BXd & ofel fetrharged (St-aifirmT ik
-P1frnT) I B & 3iR ufRuera 8

focfires cefienry o I T 81 & STat UEio & Uy argferar o
fermaTges Aftha gt €1

TN & U H 3T & a16 TS osfieprT 3T e mferen
SferarTatt F 9 & ord

(165) Answer : (4)

Solution:

Pst | SaEiRAT & Tig Fifasiaar wgaretH foram i 2

USTTSH T AT IS USTTgHY o flT HTep THeh=UT OR 3T &
P: Tifasiaar (do)

st &g 37eT (FTTfe)

I: 5 STl ¥ Uget1 e ToTeH geied f3m 1 o

TfeET TSTISHI b ATHhRUT T TRORT I8 & T T T UgelT JTeR dgT ¥
3R HRT 9 IR 38R HIebRANeb DITAehT T FoATier H fetam STl &
TR 372 31T faaT 1T 17| AT & S18 A9 37 S o Bl 321fdl &
O ToTTgH Y SaTy] & e & 3TerT fa T el

(166) Answer : (1)

Solution:

Hind 1| 91T B8 &R g1 & U fAfTE 31gehH 1 Ugaas Udb faey
g IR DNA 31U &1 rea &1

HUIRYT T VT e & e ATer 3 U wRut Sfiare) § DNA &1
TS @S AAE foaT ST &1

R Sentfafr, TR SeifaRT et A MR (e
Sfiter Feyor <feq)

TIATERYT ST e aTesdt GewToial / Goaeh! DIRABIRN H gigepv
1 o7 fobarT ST B

(167)Answer : (4)

24

Solution:

Uep JURE H, e fATE YT 3rgepe 8l & Oy miferepfera bt
AT BT AT &, AT TP 76 I & folt SRerf 8 &1
gfery, faedt Sfta 7 Sreag & faeft oft aredt we & oH & faig, 7
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ori is also responsible for controlling the copy number of the
linked DNA. So, if one wants to recover many copies of the
target DNA, it should be cloned in a vector whose ‘or/’
supports high copy number.

(168)Answer : (4)
Solution:
ELISA can be used to detect infection by pathogen through
specific antigen-antibody interaction.

(169)Answer : (1)
Solution:
Source of coke is Erythroxylum coca, found to be native to
South America.

(170)Answer : (3)
Solution:
A nematode Meloidogyne incognita infects the roots of
tobacco plants and causes a great reduction in yield.

(171) Answer : (4)
Solution:
Sampling ports are meant for withdrawing small volumes of
culture periodically.

(172) Answer : (2)
Solution:

" W G A paptice
e ——
- Insulbn
« B do
. popti
Froa C paplide

In 1983, Eli Lilly, an American company, prepared two DNA
sequences corresponding to ‘A’ and ‘B’ chains of human
insulin and introduced them in plasmids of E. coli to produce
insulin chains.

(173)Answer : (2)
Solution:
The capacity to generate a whole plant from any cell/explant
is called totipotency.
Scientists have isolated single cells from plants and after
digesting their cell walls have been able to isolate naked
protoplasts (surrounded by plasma membranes).

(174) Answer : (3)
Solution:
PCR is now routinely used to detect HIV in suspected AIDS
patients. Itis being used to detect mutations in genes in

UG T U T 8T a1fey, e Uap IRt argers sl & o
B R Y ScafY et ST |

ori SRS Y ST &1 Ty Tt o Fafd & & forg oft
IR &1 3HfelT, I IS Afard DNA 6 a3 Ui (Rl 1 gaufe
AT T &, 1 I T U T8 H Fel I (bl ST A1fey, et
‘ori ' ITF UG TEdT BT FH Bl &

(168)Answer : (4)
Solution:

fafére uferor-uferef 6 RER 5 & Jread I ATsi-s gRT HhA
T T oI & T Ui &1 o= b ST 81

(169)Answer : (1)
Solution:

DD BT AT FRYITIZTH FHiapT R, ST Hel wU & <feror smRest 7 uran
NIGIE]

(170) Answer : (3)
Solution:

DM He1IgSI TS FTPIHCT TG B UId DT TS| DI Hebfoe B
2 3R SR B BT B PR T B

(171)Answer : (4)
Solution:

TR UgR G9I-99Y IR T8 & 2N g1 Rihrei= & faT 8 €1

(172) Answer : (2)
Solution:

. BiEEE
T C UPTEE

1983 #, Taft feleft Ames Uas ST durft = 7 Sgfar &t A 3iR
‘B’ £RAT3T & 3T%Y A DNA 31+ IR fhy 3iR Sgfal sieatt
BT I B & oY I8 & Plerrg & werrforre A Ui

(173)Answer : (2)
Solution:

Tt oft pIRIemT/TaRTTeTie & IR UYe) o I R Y T Bl
QUieThdT daT AT &1

denent 7 uel & Uehet IS T STerT 35T 3R ST BIfreT
IR T & 91 79 M IeTRe (ST fferal 3 foR) &Y o1t ot
4 |em 5

(174) Answer : (3)
Solution:

Hfrer veH AT F HIV &7 9alT H & T PCR &7 319 fafid w9
& YR T ST &1 ST SUINT Hicwe e ART 5 S &
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suspected cancer patients too. Itis a powerful technique to
identify many other genetic disorders.

(175)Answer : (3)
Solution:
Transgenic mice are being used to test the safety of the polio
vaccine. If successful and found to be reliable, they could
replace the use of monkeys to test the safety of batches of
the vaccine.

(176) Answer : (2)

Solution:
Amoebiasis - Entamoeba histolytica
Ringworms - Microsporum

Elephantiasis - Wuchereria bancrofti
Pneumonia - Haemophilus influenzae

(177)Answer : (2)
Solution:
HIV do not spread through mere touch or physical contact
but spread through contact with body fluids.

(178)Answer : (3)
Solution:
The life cycle of Plasmodium alternates between two
hosts:
Asexual reproduction (schizogony): Occurs in the human
host. This includes the liver stage (pre-erythrocytic
schizogony) and the blood stage (erythrocytic
schizogony).
Sexual reproduction : Occurs in the female
Anopheles mosquito.

(179)Answer : (2)
Solution:
Cancer cells are more rapidly dividing cells due to loss of
control over the cell division. So, they are easily damaged
than normal cells due to loss of regulatory machinery for cell
division.

(180)Answer : (4)
Solution:
Ethidium bromide which gives bright orange colour is used
as a staining dye.
Bromophenol blue is used as a tracking dye.
The DNA migrates from cathode to anode as itis negatively
charged due to the presence of phosphate groups.
The DNA fragmentin ‘Lane 2’ has less weight as compared
to thatin ‘Lane 4, as it has travelled more distance over the
gel.
Nowadays, the most commonly used matrix is agarose
which is a natural polymer extracted from sea weeds.

ARG T Ul AT o fotg oft 5 511 %81 81 98 &S 379 gl
R &Y Tea B 61 T QAfh et dosiie 8l

(175)Answer : (3)
Solution:

Qifera Jaf=T Y FREM BT W& e & T Ui gl T Swam
T35 1T RET &1 IS I Tkt 81 & iR faeast i ure o1 €, Y I e
& ST bl GRETT BT IS0 I & foly G=i o AT UR 77T SUIIT
T ST ||

(176) Answer : (2)
Solution:

i - el favcifelfcar
TS - FEBHIRGRT

iU - gaRRaT st

o - &ifterer sorgvaT

(177) Answer : (2)
Solution:

HIV B 31 AR U ¥ 7181 thefd & dfets SRR & avel uarelf &
Hud H ST & el B

(178)Answer : (3)
Solution:

WAISHINSTH T Siid dgh & URUTS o <iter IR-aRY & BT &

31t i S (RRgSer): 777a wRunt = 81 &1 59 adpet vor (oft-
ReMsies faRgEior) 3iik W @R (TReNRfR® fRgST)
Ffeaferd 1

M S: AT 7)ot FoBR A 81T B

(179) Answer : (2)
Solution: 3ITX (2)

HER PIANBT HIRABT T TR 0T THTH B & HRUT 1feih
Aot frTIfore 8 areft ifrenT &1 SHfelT et fopTrer & foig
e FefRt 1 81 &b BRI AR PIREBTAT Y Jer=m
I ¥ erfenred & STTeht &1

(180)Answer : (4)
Solution:

TR FHTSS S TFhTel AR T &1 BT B, T ST FfHT S &
%Y ¥ foaT ST 21

STt &, BT SUART ST SIS & WY H BT ST1aT 1

DNA $H2TS | TAIS &1 7R IR Pl & Fifch hiehe T gl
U & PRI TE SV BT &1

o 2' 5 DNA & TSl &1 R o 4' &1 Jer=i1 o 34 8l &, Ffh T8
STeT b TR H 31feleh g3t T &R gebT Bl 8

AT, T 378D STANT T ST dTefl ST TR & Sl Fst
TERYTAR] H BTl ST aTelT Ueb Ui qge1dh &1
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