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[ Answers and Solutions ]

| pHysIcs |
1. Answer (3) 1. 3 (I)
|\7inst |=V |\7inst |=V
Hence, the ratio is always equal to 1. FH(, W@H 1 %SISR BT 2
2. Answer (3) 2. W (I)
Using first law of thermodynamics: SEATERT & o9 999 &7 ST i 9T
Q=AU+W Q=AU+W
120 =AU + 70 120 = AU + 70
AU =501 AU =50
3. Answer (1) 3. IR
3 Rl
F = 7 ) X2
Work done = [Fdx R TR A = [ Flx
. j’ 3 X2+ 3
3 —2+1
3 X W =|—dx= 3[
W=|—dx=3 2 -2 1}
-[xz (—2 + 11 1 X T
3(1 1
W=—|=-->|=2J
=i(1_}j=2J —1(3 1)
-3 1 4 TR
4. Answer (2) e TR F TR
According to the equation of continuity L s
1 el oc
speed « Area of cross - section Fg e i
] AT, T8 B A1 o foig T, =Tet Afershan
Hence, at the point of smallest cross-section, the Bt > 2
speed will be maximum
According to Bernoulli’s theorem : EoiE REEE SRRLE
1
P +pgh Jr%pv2 = constant P+Pgh+§PV2 = fad
Higher velocity will result in reduction of pressure, I o F l. e A # wH g, gafer
hence at the point of maximum speed, pressure WW%%‘EW, &t Feft o fog EIERSRIE]
will be minimum for the horizontal tube. 2

@)
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5.

10.

Answer (2)
Net force on q should be zero,

S, Fi+F2=0
K(20xa) | k@xa) _,

2° 1
q —q
—+0Q0=0=>0Q=—
2 Q Q 2
Answer (4)

Capacitance in air = % =80

Capacitance in oil = ASTOk =140

M _ 1_80
(i)  k 140

k:Z:1.75
4

Answer (3)

Veirce =Viasistance * Vimsuctor
202 =122 + V2

V =16 volt

Answer (1)

After the collision, block A will come to rest and
block P will get its kinetic energy. Since, there is
no external force on (P + Q) block system after
the collision, hence their COM will keep moving

along +x axis.
Answer (1)
Focal length of a lens is given by

1 1 1
s

and p depends on of wavelength of light used.

[Vinductor = V]

(i)

... (ii)

Hence, reason explains the assertion.

Answer (2)

T1c0s53° + T2c0s37° =10 g

3 4 .
T1><E+T2><§=10><10 ()

®)
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11.

12.

13.

14.

15.

Answer (4)
R
R=20cm, fzazlocm

If an object is placed beyond focus of a concave
mirror, then the image formed by the mirror is real
and inverted.

Answer (1)
d=32+4t+1

s=ﬂ=ﬂ[3t2+4t+l]
dt dt

e =—(6t + 4)

Att=2s
e=—(6x2+4)=-16V
Answer (2)

Given,&zE ()
R+R, 7

Also, R1=2Q

...(ii)
2xR
L 2xR, 10 R, =10+5R.
2+R, 7

2R2=10=>R2=5Q
Answer (2)
Diatomic molecules have 5 degrees of freedom,

Hence, C, =§R andCp=Cv+R= gR

Answer (1)

Gravitational potential energy of a two point mass

system is given by

_ -Gmm, -
r

U -ve
V vs r curve for spherical shell:
%

4

N
Gravitational field intensity due to earth i.e.

acceleration due to gravity decreases with
increase in altitude.

11.

12.

13.

14.

15.

S (4)

R=20cm, f:§:10cm

fe T ] 1 SFAAA FUTT o hiehH § T 1T ST 2,
ar gdur g fafifa wfefss areafaes st seer gar 2l
I (1)

¢p=3t2+4t+1

8=ﬂ=ﬂ[3t2+4t+l]
dt dt

e=—(6t+4)
t=2sW
e=—(6%x2+4)=-16V

IH (2)
RR
ferg, e 10 g
R,+R, 7
qI, R1=2Q ... (i)
L 2XR 10 R, =10+ 5Rs
2+R, 7
2R2=10 = R:=5Q
IH (2)
fEorToeR SToret i T ife 5 B 2,
5 7
3H|%Q,CV:§RWCP:CV4'R:§R
I (1)

a1 foig e frehrr ot et Reerfost STt e g1
EEIGIE

U :m — —ve

r
TATRTE ShIST o fAT V I 1 3 Heg o1 I5h:
%

N

qeall % SHIOT e &1 dloie 3Feife Teedtd ot
TS W gfe o TTer T ST 2

(4)
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16.

17.

18.

19.

20.

21.

Answer (1)
_FL
T AY
Since, F, Aand Y are same, hence
AL oc L
JAL L3
. A_LZ ===
Answer (4)

L, 4
In steady state, the inductors will act as wires of
zero resistance.
i o= 5p
R 5

AL

U =%Li2 = U =%><5><2><2=10 mJ

Answer (3)
FZ
t.@
74
@ —>F,
i A iy N N\
Fie @
<
v @
F4

Magnetic field due to infinite wire:
Fotol ol
2mr r
L Fi>Fsand F2 = F4
Hence, the net force will be towards (—iA)

Answer (4)

Total mechanical energy of a particle executing
SHM remains constant, hence it is independent of
X.

Answer (1)

p= ‘/2m(K.E.) and A =n = A L for same
p Jm

Kinetic energy

Electron will
wavelength

Answer (2)
Frequency of radiation in the transition

have maximum de-Broglie

;N
foZ?
2
L2 o],
£z2 |1
fo = of

16.

17.

18.

19.

20.

21.

W (1)

AL=FL
AY

=, F, A 3l Y @ &, gaferg
AL < L

AL L3
L 4

CAL, L,
ST (4)
TTfl e H, Utk I WY % qrl o qe e
Eatl

R 5
1., 1
U=JLi* = U=2x5x2x2=10mJ
3 (3)
F
1.,@
7
@ —>F
i1/\ i2/\ Y
14— @
<
v @
F4
3T QT o T eehra &t
F H—°|:>|:oc:—L
2nr r

SR> AATFa=Fa

THAT, AT A (=i ) I SATET

T (4)

SHM S STt TS 3h0T <1 3 ATTeh St (1o Tl
AT T8 x 7T Fofe 7 et R

I (1)

p= J2m(KE) o & % — T TR St 3 o

1

Ao ——

Jm
. G 1 SIS quTeed SAfeehad grft
S (2)
R ¥ forfertor it st
f :Rcz{iz_iz}
nl n2

foZ?

f_Z _[3] _g4
£ z2 |1

fo = Of

©®)
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22.

23.

24.

25.

26.

27.

Answer (4)

p:}:(§_1j{i+i}:8.3w
f 727 )01 015

Answer (4)

Energy of reactant nuclei is less than that of the
product nuclei.

Energy released Q = Kz — 4K1

Answer (3)
KmaxA =E- ¢O
hc
Kmax. = T - ¢O
K, = o2 (6V) - 2(eV)
~ 5000

K, =248 eV —2eV
K, =0.48eV

Answer (4)

Barrier voltage for Si and Ge are 0.7 V and 0.3 V
respectively.

It depends on doping as well as on temperature.
Answer (3)

Force couple = Torque = F x r

[1] = [MLT=?] x [L] = [ML*T-?]

Answer (1)
Poc T2 = PT-2 = constant

PVY = constant

T Y
= P(Ej = constant

v
PT ¥ = constant

From (i) and (ii)

Y,
1-y
y=-2+2y
C

Cy

22.

23.

24.

25.

26.

27.

3W (4)

S

1 2

P =:_L =[§_1j|:i+ij| =8.33D
f 2 0.1 0.15

S (4)
HERTE ATTH hl Fsil, TG AT sh1 Hro1l bl T
4 o Bl &l

T It Q = Ko — 4Ks

I (3)
Kmax. =E- ¢O
hc
Kmax. = T - (I)O
Ko = o (6V) - 2(eV)
* 5000
K., =248eV-2eV
K, =0.48 eV
I (4)

Si 37T Ge o foTu 7aUeft ateedr sheeT: 0.7 V 3 0.3 V
&l

T AT F a1 oX Fredt SRt )
ST (3)

AT = FA-ITLO = F x

[1] = [MLT-2] x [L] = [ML2T-2]

W (1)
PeT2 =PT2=fm@a ..(3)
PV = faa

T Y
= P(Ej = constant

kS
PTY" = constant
From (i) and (ii)

(6)
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28. Answer (2)

F =k %92

r2

~ 9x10%9x107° x107°
B 2
(v2)
F=45x102N
29. Answer (4)

Ae— ; S
>£EDD_.Y= B
Be——

The output of the logic circuit is like NAND gate.
30. Answer (3)

F

Gm

VvV = ’—
8r

1 |Gm
v:—J—
2\ 2r

31. Answer (2)
2kp
E = r_3

32. Answer (4)
QZ
“2C

As charge will not change and capacitance will
decrease, therefore energy will increase.

33. Answer (1)
dsin 6 = n\

d-—
sin®

d- (6000)
1/2

d =12000 A

d=1.2x10°%m

28. IW(2)

E -k %%

r2

9 x10° x107® x107®
- 2
(+2)
F=45x103N
29. 3 (4)

Ae— : N
)ﬁEDO_.yz B
Be——

StfSteh aftger &1 fid NAND 712 % @0 2
30. I (3)

F

32. I (4)

2C
=feh e aiafda T g AR arfar s S,
FHITT Sl ofg S|
33. IW (1)
dsin 6 = n\

A
sin®

d :(6000)
1/2

d = 12000 A

d=1.2x10°%m

()
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34.

35.

36.

37.

38.

39.

Answer (1)
Least count=M -V
24 Main sale division = 25 Vernier scale division
24M = 25V
V- 24M

25
V = ﬁ mm

25
Least count = 1— ﬁ
25

_ 1

= 2 mm

=0.04 mm
Answer (3)
W=Tx-Tx=0
Answer (4)
T1=546 + 273 =819 K
T2=273K
Tl
T2

E_[L
E, T

Answer (1)

Electrostatic field
nature.

In E.M. waves, the oscillating electric and
magnetic fields are in phase.

Answer (4)
R=10Q
X, =0.2x200=40 Q

=3
4
=3"= E'=E
81

is always conservative in

If Xc <40
= (40-X.)=10= X, =30Q
If Xc > 40
= X.—40=10= X_ =50 Q
Answer (3)

nihe) _p
tUA
E_Px?»
t hc

60 x 6600

T 12400x1.6 |
= 2 x 1020 photon per second

19

35.

36.

37.

38.

39.

34. IW (1)

YR = M — V
24 9T TheA o 24 W = (I Thed o 25 AT
24M = 25V

v = 24M
25
Vzﬁmm
25
sreuami = 1 22
25
_ 1
= — mm
25
=0.04 mm
IH (3)
W=Tx-Tx=0
IH (4)
T1=546 + 273 =819 K
T.=273K
L _g
TZ
E, (T,
So|al=zespE
E, \T, 81
IH (1)
feort foregrer evr waw deeft wepfa =1 g 2

E.M. TN, SieRiiet forefd ST Serehi & @1 shall §
&Il €|

I (4)
R=10Q
XL:O.2><200=4OQ
1 R

cos(0)=—==—

(©) N
:>|(XL— C)|=R
e Xc < 40
= (40-X.)=10= X, =30Q
Ifd Xc > 40
= XC—40:103XC=50§2
I (3)
ﬂ(h_cjzp
tLA
D_ka
t hc
_ 60x6600 19

12400x1.6
= 2 x 1020 BIH fd Behg

)
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40.

41.

42.

43.

44,

45,

46.

Answer (3)
Magnifying power

m=-=2
f

For maximum magnification
f,>f, andf >0,f, >0
Hence fo = 100 cm

Answer (3)

G - 20mA 5

S = y = =S5
(n=1) 4mA
60
S=—-=150Q
(5-1)
Answer (2)

On emitting one positive p-particle, atomic
number is decreased by one unit and mass
number remains same.

Answer (4)

In UCM, velocity of particle is constant in
magnitude but its direction changes continuously.

Hence, | AP |#0
Answer (3)

Amplitude (A) = LZ
2+ (x —20t)
Denominator should be minimum
o forx—20t=0

_30

A =15m
2

Answer (1)

n? = ngny,

(1.5 x101° )2

4.5x10%
Ne=5x109m=3

40.

41.

42.

43.

44,

45.

I (3)
AT &FHaT
woho
fe
SAfReRdH ATET & fw
f,>f, ™ f,>0,1f, >0
3T fo = 100 cm
I (3)
G 20 mA
,N= =5
(n—1) 4 mA

S=£:15Q

(5-1)
W (2)
T GAIcHe P01 IcafSId i W, THTY] ShHish Teh
TS Y 2 SITdT & T SHT ST 99T Tadt 2l
3 (4)
UCM H, shuT skt & gferor 7 frera & e seeht fesm
e aftafda 2t )

z4fera, [ AP | #0

3™ (3)

30

2+ (x 20t
T A BT AT

< x—20t=03% g

A:£:15m
2

AW (A) =

I (1)
nf = neny

(1.5 x 1018 )2

4.5x10%
Ne=5x109m-3

| CHEMISTRY |

Answer (2)
16 B
Molar mass

Molar mass (X2) = 160 g
Gram atomic mass of X =80 g

Mole (X2) = 0.1

46.

ST (2)
e (Xz) = ——0 =
Molar mass

HIe Se90H (X2) = 160 g
X ST TTH YT 57T = 80 g

0.1

9)
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47.

48.

49.

50.

51.

52.

53.

54.

Answer (4)
Wavelength order
Radio waves > Microwaves > Visible > Ultraviolet

Answer (3)
Angular momentum of an electron in an orbit.
__h h 2h
= NnN— = —_ =
2n 2 =«
Answer (3)

Principal quantum number determines size of the
orbital and also to a large extent the energy of
orbital.

20Ca = [Ar] 4s?

n=4

=0

m=0

Answer (1)

NO - Neutral
ClO7 | — | Acidic
CaO | - Basic
AlOs | — Amphoteric
Answer (4)

Aldehydes and ketones having at least one —CHs
group linked to carbonyl carbon atom can be
oxidised using |2 + NaOH (sodium hypohalite), so,
formaldehyde (HCHO) does not form precipitate
of iodoform (CHls).

Answer (3)

(S]
CHCI, + NaOH —» CCl,

—cl l

:CCl, (Reactive intermediate)

Answer (4)
Higher bond order implies shorter bond length.
Species Bond order
03 15
O2 2
2—

03 1

Answer (4)

Two important man-made silicates are glass and
cement.

47.

48.

49.

50.

51.

52.

53.

54.

3T (4)
qUTed 1 hH
et > gam a0 > 9 > W (UV)
W (3)
Torelt shefT & Weh SeTadi ohT shivfi BT
_ h h 2h
- "nN—=4—=—
27 271 T
I (3)
ST FATCH AT HeTsh o SThR S A & H1Y T
ETHT ok STk shi Fstl o erieor o} shedt 2
20Ca = [Ar] 4s?
n=4
=0
m=0
I (1)
NO — | e\
CLO7 |- | il
CaO |- |&id
ALOs | — | 3wgydl
3T (4)

TS 1o THTY] § ¢ A ¥ F Th —CHz T8
el Ufegess 3 e #1 1 + NaOH (@ifean
BIZUIRATES) ST SUFIT hleh SATRETeRTuT TSR ST Tkl
?, 3T, BHfeeeEs (HCHO) 3TRISIGH (CHIs)
AT T ST 2

I (3)

CHCI, + NaOH — gcg

—Cll
:CCl, (sfforardier wema )

Sl (4)
I= &Y SR T dIc0 Y §Y AETS 9 2
LN ECie
o 15
(o}
0’2' 25
03" 1
ST (4)
2 weaY we ffia faforhe i st it &)

(10
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55.

56.

57.

58.

59.

60.

61.

62.

63.

Answer (4)
In Ks[CoFs] hybridization is spsd?.
Answer (2)

Anti-Markovnikov’s addition takes place. The
major product is primary alcohol.

Answer (2)
N N
/C:O + NH,—/8—— /C=NH
Amine
R\ R /OH R'OH
/C=O + R’ OH: C\ ‘:
H R OR’
(Hemiacetal)
R\C/OR’
/77N
R OR’
Acetal
Answer (1)
Element AiH1 (kJ mol1)
Si 786
Ge 761
Sn 708
Pb 715
Answer (3)

Thiamine (Vitamin Bi) is water soluble and its
deficiency causes beri beri.

Answer (2)
In corrosion :
Cathode : Oz + 4H* + 4e- — 2H20(l)
Anode : 2Fe(s) —» 2Fe?* + 4e-
Answer (4)

2CH3COO ™ Na* +2H,0 — CHz ~CH3 +2CO, + H, +2NaOH
Atanode Eathode

The aqueous solution of NaOH is basic in nature.

Answer (1)

Trigonal pyramidal = XeOs

Square pyramidal = XeOF4

Linear = XeF2

Distorted octahedral = XeFs

Answer (1)

Compounds AHO(kJ mol2)
PHs 13.4

AsHs 66.4

55.

56.

57.

58.

59.

60.

61.

62.

63.

ST (4)

K3[CoFe] | GaRIUT spd? 2

ST (2)

EIGRCIRICaE I L G C I i e I R IR
TEhIRTA 2l

I (2)
“c=0 + NH,—> (C=NH
7/ 7
¥
R\ R\ /OH R'OH
/C=O + R’ OH: /C\ ‘:
H R OR’
(e )
R\C/ORI
7 N\
R OR’
giee
I (1)
ded AiH1 (kJ mol2)
Si 786
Ge 761
Sn 708
Pb 715
I (3)

R (1o By) STet o S[emeiier Bt @ ST g6kl
T & K S AT BT B
FH (2)
ETOT 4
FATES : 02 + 4H* + 4~ — 2H20(l)
TS : 2Fe(s) - 2Fe?* + de-
W (4)

2CH;COO Na* +2H,0 — CH3 —CH3 +2CO, + H, +2NaOH
Qo At

Atanode cathode

NaOH T STeftr fereta i Jehf o1 gt 21
I (1)

B TR = XeOs

T fRfd = XeOFs

aw = XeF:

forhd STTRART = XeFs

I (1)

Tifieht AHO(kJ mol-2)

PHs 13.4

AsHs 66.4

(11)
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64.

65.

66.

67.

68.

69.

70.

71.

Answer (3)
In [NiCls]=2 Ni is Ni*2 [3d®] and CI- is a weak field
ligand. Thus, it has 2 unpaired electrons,

L [1L][10]1 |1 |3de. Hence, paramagnetic.

Answer (2)
CasP2 + 6H20 — 3Ca(OH)2 + 2PHs
Answer (4)
Cl
2200
, O
OH O
dil. NaOH | Il
e CH,C-CH———>CH,~C—-CH, -C—CH,
Il |
6] CH,
OH
_ |
* CH,MgBr VCH:CHCHO J oy 6 cH,~CH,
(i) H;0" '_I|
e CH,-CH,-CHMgBr—= -
CH, -CH, =CH,

Answer (4)

e NaHCOs does not react with aldehyde.
e NaHCOs releases COz(g) on reaction with
stronger acids than carbonic acid.

Answer (3)
CsHs + CeHsCHs — Ideal solution
n-heptane + n-hexane — Ideal solution

C2HsCl + C2HsBr — ldeal solution

Il
CH;—C—CH; 4+ c,HsOH — positive deviation

Answer (2)
Kolbe’s reaction
ONa OH
() CO, COOH
(i) H
Salicylic acid
Answer (1)

More stable is the carbocation, faster is the rate
of Sn1, reaction.

Answer (3)
AHisomerisation = (AHc)r — (AHc)p
=-1359.2 — (-1336.0) = -23.2 kJ/mol

64.

65.

66.

67.

68.

69.

70.

71.

ST (3)

[NICla]2 5 Ni, Ni*? [308] € 3T CI- Ush gaied & ferie
21 39 T, 36 2 3TIfAd Soe 8,

L[] 1 [ 1 | 308 21 o1 sterehion

ST (2)

CasP2 + 6H20 — 3Ca(OH)2 + 2PHs

I (4)
Cl
o+ a0
: @ (O~
OH o)
T NaOH | Il
e CH,C-CH —>cr—|3—cl—cH2 —C-CH,
1]
(0] CH,
OH
. |
* CH,MgBr QCHLCHCHO oy 6 cH,—CH,
(i) H;0" '_||
¢ CH,-CH,-CH,MgBr—=—
CH, —-CH, —CH,
I (4)

o NaHCOs3 , Ufeegse & |rer AT el it 21
o NaHCOs , FTalif-eh STret hl T H JaIet 3T o
|1 SR I CO2(g) T LT 2

I (3)

CeHs + CeHsCHs — 3TTa3t farera
N-RW + n-geh — 3TTeet foerm
C2HsCl + C2HsBr — 311831 fae

I
CH;—C—CH; + CoHsOH — g farmred

SW(2)
Fies Affsrar
ONa OH
(i) CO, COOH
(i) H
Afcifafere s
ST (1)

FHTCRE AT Tt 8 W, Syl 3Afafshar &1 o
SERSGIK]

W (3)
AHgmrerdieor = (AHC)R — (AHC)p
=-1359.2 — (-1336.0) = —23.2 kJ/mol

(12)
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72. Answer (2)

Most common oxidation states of Ni and Ti are +2
and +4 respectively.

73. Answer (4)
CH3COONa is a salt of weak acid and strong base

whose pH=7 + % (pKa + logC)

74. Answer (1)

A(g)— B(g) + C(9)
Att=0 200 0 0
Att=20 min 200—p p p
Given: 200—p + p + p =300
= p =100 mmHg

So, t = 20 minutes is the half-life period of the
reaction
~0.693 0.693

——* ~0.035 min™
t 20

12

75. Answer (4)

k

e 2 g Fe atoms :5—26mole atoms = 1 mole

atoms

2
e 2 g H20 molecules = 5 mole molecules =

6 1
— = 3 mole atoms

18
e 16 g CHsa=1 mole molecules = 5 mole atoms
e 10 g of H2 = 10 mole atoms

76. Answer (1)

N; contains one unpaired electron hence
paramagnetic.

77. Answer (1)
Brass is an alloy of copper and zinc

78. Answer (3)

Forn +1=05, one 5s, three 4p and five 3d orbitals
are possible.

79. Answer (4)

Alcohols react with ceric ammonium nitrate to
give red coloured complex.

(NH4)2[Ce(NO3)e] + 3BROH — [Ce(NO3)4(ROH)3] +
2NHsNOs3
80. Answer (4)

HCIO > HCIO2 > HCIO3 > HCIO4 [Oxidising
power].

(Red)

72. W (2)
Ni 31T Ti 3T HaTTereh AT TR ToRT0T STaEITU ShUTT:
+2 3 +4 )

73. IW(4)
CHsCOONa 3o 3TFet ST Jafet &R T U vl &

ST pH=7+ % (pKa + logC)

74, FW(1)
A(9) — B(g) + C(9)

t=0W 200 0 0

t= 20 fiMe® 200-p p p

feam®: 200 —p + p + p =300

= p =100 mmHg
3, t = 20 fire sffsran =it 31 sTgehTer @

_0.693 _0.693 ~ 0.035 min-"
t 20

12

k

75. S (4)

1
e 2gFe T = 2 mole atoms = — el T
ST 28 S

. ZgHzongﬁaa@:%:%ﬁam

¢ 169 CHa=1HId 37 = 5 HidT WA
e 109 Hz = 10 "I T

76. I (1)

N3 ¥ T SRIFAT SO & SHITT STTehid 2l
77. IR (1)

it ot HIT fSieh ot uh et e &
78. I (3)

n + = 5% feTu, W 5s, i 4p SF AT 3d FHeah Wy 2

79. I (4)
UeehIaTel ek STHIEM A18e & |ref foram shteh ofter
{1 1 Wt ol B
(NH4)2[Ce(NOs)e] + 3ROH —> [Ce(NO3)4(ROH)3] +
2NH4NOs (D)

80. 3 (4)

HCIO > HCIO> > HCIO3 > HCIO4 [SATarTohTUT &5

(13)
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81.

82.

83.

84.

85.

86.

87.

88.

Answer (3)

K4[Fe(CN)s] —»4K* + [Fe(CN)e]*-
1 0 0

0.9 0.4 0.1
i=09+04+0.1=14

Answer (3)

H2SO4 — H* + HSO4~

Anode : 2HSO4~ — H2S20s + 2e~
Cathode : 2H* + 2e~ — H>
Answer (4)

e HNOs manufacture by Ostwald's process.

H
RS
O—N
No
e |2+ 10HNO3 — 2HIO3 + 10NO2 + 4H20
Answer (2)
Histidine and Lysine are essential amino acids.

Answer (2)

Planar molecule

a. | Al(OH)z3 White gelatinous
precipitate

b. | Cuz[Fe(CN)s] | Chocolate brown
precipitate

C. | [Cu(NH3)4]SO4 | Deep blue colouration

d. | [Fe(SCN)]* Blood red colouration

Answer (2)
CaC,+H,0—>C,H,

Red hot Fe

N
ot

NS

(i) O4
(i) Zn/H,0

\
3 (|)HO
CHO

Answer (4)

As the atomic number increases, the effective
nuclear charge increases leading to decrease in
ionic radii.

Answer (4)

Alkyl amines are stronger bases (more pKa) than
aryl amines (less pKa) because lone pair of
electrons on nitrogen in aromatic amine (Aniline)
is delocalised.

81.

82.

83.

84.

85.

86.

87.

88.

ST (3)

K4[Fe(CN)s] —4K* + [Fe(CN)e]*-
1 0 0

0.9 0.4 0.1
i=09+04+0.1=14

3T (3)

H2SO4 — H* + HSO4-
TS : 2HSO4~ —> H2S:208 + 26~

FATE : 2H* + 26~ > He

I (4)
o -« 3ITEHTCS TohH G HNO3 3T fmion|
. I\ A AT 3707
O_N ]
No

e |2+ 10HNOs — 2HIO3 + 10NO2 + 4H20
37T (2)

fefed it s stravas: WY orret &)
ST (2)

(a)
(b)
(©) | [Cu(NHz)s]SO4
(d)

W (2)
caC, + H,O—>C,H,

Tthe St ST sraga
eIl T SFIET

TR e &

Al(OH)s

Cuz[Fe(CN)s]

[Fe(SCN)J]Z* TF @1 A1 O1

& 9 Fe

v
7
NS

(i) O5
(ii) Zn/H,0
N

4
3 (|3HO
CHO

I (4)

Sear & oo i Brear st 21

I (4)

ekt T, TR THA (3FH pKa) T T # Teerd
&R (3T pK.a) BT & Faifen ifeen Wi (afifer) o
TS T IURT THTEhT erag I foreerrfiereea &t

ST R

(14)
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89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

Answer (4)
Group Reagent
1 | Groupl Dilute HCI
2 | Groupll Dilute HCI + H2S
3 | Group lll | NH4OH + NH4CI
4 | GroupV | (NH4)2COs + NH4OH
Answer (3)

W = —pex AV = 5(2.1 — 0.1)
=—10 L bar = 10 x 100

89.

90.

I (4)
g CIRC gD
1 |=El | @gHC
2 |®gEIl | @THCI+HS
3 | =R NH4OH + NH4Cl
4 |9V (NH4)2CO3 + NH4OH
I (3)

W = —pex AV = 5(2.1 — 0.1)

=-1000J =-10L bar=10 x 100
=-1000J
BOTANY
Answer (3) 91. 3 (3)
Wheat belongs to class Monocotyledonae. e OhITeee] a7 9 Hefrd 2
Answer (2) 92. IW(2)

Euglena are photosynthetic in the presence of
sunlight, when deprived of sunlight they behave
like heterotrophs by predating on other smaller
organisms.

Answer (4)

Gracilaria is a red algae. They reproduce
asexually by non-motile spores and sexually by
non-motile gametes.

Answer (3)

The papilionaceous corolla is characteristic
feature of members of Fabaceae family.

In members of Fabaceae family, flowers show
bilateral symmetry.

Answer (4)

Dicot stem contains endodermis rich in starch
grains and the layer is referred to as starch
sheath.

Answer (3)

During cell cycle, chloroplast duplication and
tubulin protein synthesis occur in G2 phase of
interphase.

Answer (2)
The size of a typical bacterial cell is 1-2 um
Answer (1)

External electron donor (H20) is required during
non-cyclic photophosphorylation.

93.

94.

95.

96.

97.

98.

71T T o ST ot Sferfer e st 2 €,
% THTIT § AfeId B T T =T DI Sfialt ohT TR ek
AT i TE SRR L Bl

ST (4)

T TARET T AT T 2 A SIlreier st gr
Al & ¥ SR SRl Tweht gRT AR &9 &
S L B

I (3)

Afiferei e sow, woH F@ & wen H
SrfireTerioTen foreraT ?1

TS et o HEwT |, I fearaa emtuf aid 2
T (4)

faeiioosft o & e il § T, Sida Bt § 31K
3E qd 1 E21E AT el ST 2

T (3)

HITRTHT =5 & INH, FARARE [T R AT
T HoFTOT ST T G TR H BT 2

ST (2)

Teh YT {eh S{aTUai ShIfRTeRT T 3R 1-2 um BT 2]
STl (1)

I TR HERINEARTT & S et saae
T (H20) Y SATergTehal BId 2

(15)
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99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

Answer (2)

During conversion of succinyl-CoA to succinic
acid, substrate level phosphorylation occurs.
Answer (4)

Seeds have embryo, seed coat and may have
endosperm but not the pericarp. Pericarp is
present in the fruit.

Answer (1)

Mango is a drupe and it develops from
monocarpellary superior ovary.

Answer (2)

Haemophilia is sex linked (X-linked) recessive
disorder.

Trait under study is autosomal recessive.
Parents carry the trait but do not express it.

Myotonic dystrophy is autosomal dominant

disorder.

Answer (4)

Both strands of DNA run in antiparallel fashion
and are complementary to each other.

Answer (3)

Eukaryotic flagella are membrane bound
structures with 9+2 arrangement of microtubules.

They arise from basal bodies that is centrioles
having cartwheel like appearance and is
surrounded by amorphous pericentriolar material.

Answer (3)

Pairing of homologous chromosomes is seen in
prophase | of meiosis I, which is not observed in
prophase of mitosis.

Answer (3)

Albugo causes white rust of crucifer (mustard
group).

Septate hyphae are present in Penicillium.
Colletotrichum is an imperfect fungi as it does not
exhibit sexual reproduction. Neurospora is used
extensively in biochemical and genetic work.
Answer (3)

Megaspore mother cell is generally formed in the
micropylar region of the nucellus.

Answer (4)

Vascular bundles are nearly similar in size due to

presence of parallel venation in monocot leaf. In
these leaves, mesophyll is not differentiated.

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

I (2)

G- CoA o Tl A o HUTAHET o SR,
ToRaTeITT Tt eI feieRor BT 2

3T (4)

ofiSit & T, SfiST STTEReT SR YOTY 2 wehaT & AfeRT
Uftenrd T wer o Uftenrd Suftera gar )

T (1)

W Tsh AW 6 & AR I THISH Fedad! S
¥ ot grar 2

3 (2)

bR foim Tee (X-Teer) T faem 2)
TEH 3T foRaT T Ao SRRt ST 2
T 3 TAEI0T T T8 L & T 39 SAh e |
T feEgIhT ueh stfemepft et forepm 2

3T (4)

DNA 3 ST T Ueh-ga o Tfqaiat &9 & feord g1d
& 3fI Th-gHL % I & €|

3T(3)

IR HRTH GEAATARIAT T 9+2 ST Tt
fereeft 2o T &)

2 AR M U I Ed & S SAS 6 ufed S|
fe aret aEshs Bid € 3T 3 srfsreeett aftshlsa
7o § e I 2

3T (3)

TSI TURET 6T I TG forvTo | 3hT qartaree |
T <@ ST €, S el TS ol qartaee § 78 @
ST

3T (3)

T, SHI (! ) § A fohg T 0T S 2
Uffafor § veqw Faddq SURYd B B
SR T AT 8 =—ETRT T STIRT S TETA T ST
HATTRRTR T H a1 GH W fofa ST 2

3T (3)

TSSO AT ShITRTRT ST sstigehr o sfisiegr &= #
EECI

3T (4)

TeraltSIoelT ot # ST fRrfarm=rme st Suftert o o
T et SR H T T B & 37 qreat & ot
W forsifed == 2 2|

(16)
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109.

110.

111.

112.

113.

114.

115.

116.

117.

118.

119.

120.

Answer (4)
Wildlife sanctuaries are
strategies.

Answer (2)

Isolation of DNA is first step in DNA fingerprinting
followed by DNA digestion into fragments,
electrophoresis, blotting and autoradiography.
Answer (1)

Regarding ABO blood group system in human
beings

Total number of

‘in situ’ conservation

Total number of

phenotypes genotypes
=4 : 6

=2 : 3

Answer (2)

In pleiotropy, a single gene product may produce
more than one effect.

Answer (2)

The terminator in a transcription unit is located
towards 3'end (downstream) of the coding
strand.

Answer (1)

Trichoderma species are free-living fungi and are
very common in the root ecosystems.

Answer (3)

Gibberellins are responsible for increasing
sugarcane yield by increasing the length of stem.
Acetyl CoA is the precursor of gibberellin.
Answer (3)

Small animals have a larger surface area relative
to their volume.

Answer (1)

In vertebrates, highest number of species are of
fishes.

Answer (4)

In pond ecosystem and grassland ecosystem
pyramid of number is upright. In tree ecosystem
pyramid of humber may be inverted or spindle-
shaped.

Answer (2)

In lac operon, regulator gene exhibits constitutive
expression.

Answer (4)
In Opuntia, stem modifies into flattened structure
that contains chlorophyll and carry out

photosynthesis.

109

110.

111.

112.

113.

114.

115.

116.

117.

118.

119.

120.

. I (4)
TSI IO & € G Hife 2
FH (2)

DNA T J2ehoT DNA Hmefiifen & ugar saor 2, 36eh
TG ©S H DNA T e, JYAshureee, saiier 3R
JATeRfeaTd g 2

W (1)

WIS H ABO Tt H9 T o §ad H
ARV &Y sh el HEAT : ST hl e HEAT
=4 6
=2 : 3
S (2)
SEIWIIAAT H, Ush Tohel S 3cU1E T § 3Afereh T
I T HeRAT 2l

ST (2)

HIET TS W GHIUE HIST &IF & 3 &
(TaT) <t 37 fore gra )

ST (1)

2T5ISH] STl eh-Siall ek & S 0o aiieas o
TEd AT 2

3 (3)

fSreRferar a T TS SIgTeRt 7T 3T 3UT g o fag
ITETT 2| TEifeet CoA fatfer s et 71

X (3)

B ST T TEIT &6 Ik STRIA oh1 ST ST
BT 2

ST (1)

FIE(HIT o Gard 1Ty dean gsfor i 2

ST (4)

TS UTRLT 3T STEReRIe o UTids § | ot fuarfie
e BT 21 e i g w1 e 3o a1 7%
TTSRT T & Tkl 2

ST (2)

AF AWRE U e ST SEEeHs AfveafE
BENE TGRS

ST (4)

ST T G =9 ST § S 8 Sirar & e
FARITHS BIAT & ST THTIT TFTT SHLT 2
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121.

122.

123.

124,

125.

126.

127.

128.

129.

130.

131.

Answer (4)

The recombination is an enzyme mediated
process which occurs during pachytene of
prophase | of meiosis.

Answer (4)

Light is limiting factor for plants growing in dense
forests. The current concentration of CO: in the
atmosphere is limiting for Cs plants.

Answer (3)

Number of different types of gametes = 2"

n = number of heterozygotes = 3

22=8

Answer (1)

Chlamydomonas and Chlorella have been

included in kingdom Protista, in the five kingdom
classification.

Answer (3)

In ABO blood grouping there are more than two
alleles governing the same character. Since in an
individual only two alleles can be present, multiple
alleles can be found only when population studies
are made.

Answer (3)

Carrot (storage root), Rhizophora (respiratory
root), Banyan tree (prop root), Maize (stilt root).
Answer (4)

Golgi apparatus neither have DNA nor RNA.
Answer (2)

Given meiocyte has 30 chromosomes with 60
chromatids in prophase |. Each daughter cell after
meiosis | will have 15 chromosomes and total 30
chromatids and after meiosis Il, 15 chromosomes
and 15 chromatids.

Answer (4)

Obligate anaerobes respire anaerobically only.
Answer (3)

The companion cells help in maintaining the
pressure gradient in the sieve tubes.

Answer (3)

Ulothrix is a green alga, has flagellated and
similar sized fusing gametes.

121

122.

123.

124.

125.

126.

127.

128.

129.

130.

131.

3T (4)

TS U USITSH Weareel SRt & Sit STefepft forrsi
T e | i TETE STEE & S Bl 2l

S (4)

o STl H 3 Aol 918U o [T SeRTRT U HIHTRRT
FH 2 AHSA H CO I FTHM HIEAT Cs TG 6
fore mrerrd 2

ST (3)

T S 3 et ot T = 2n

n = oSt i we = 3

23=8

W (1)

FAATESIIAT 3 FARCH I e ST iRl §
TifeTer st # wftaferd e 2

S (3)

ABO Tt HHE H Ush &l a0 shi FEfere ot afret a1 &
AT STl Bid 8| =f T ATk § Fadt &l el
I & Fohdl @, TGS it el 7w ST T &
STeT TEfY S7e o STTaT 21

3 (3)

TS (62 ), T3BRT (48 7, SUTE Hl U8
(19 &), HeFHT (FTE )|

ST (4)

TSt ST § 7 dT DNA 81T € 3T & RNA |

ST (2)

2} 8 Srefgft ifreRT & qatewer | & 60 wiafee % @ty
30 U & ST forvTS | o6 SITa Seaieh St ShiTTehT
T 15 U Sl 30 ShIATES BT A AT forrsi I
& e, 15 U 3 15 hiHfee gl

M (4)

tforpedt STaTIE T Sfia shaet ST &9 § 46 d |
ST (3)

g hITITRTE ST FfeTehT | STeT JSUTdT 3Rl SHTT Wa
H 7eg L B

ST (3)

TN T T T 8, FAH FIMHT ST A SRR
o HATId I Bd o

(18)
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132. Answer (1)

Most of the fruits are true fruits (eucarpic). Mango
is true fruit. Apple is pseudocarpic (false) fruit.
Banana is parthenocarpic fruit.

132. I (1)
ITRIRIT et aTETereh e (JTTERTT Hicteh) Bid 8 3TTH
rEqfees %ot 81 A THTET Bfctet () % 2
AT ST B 2

133. I (2)
el cFhIfTeRT o1, ik ST TTEi Bt #

134. W (2)
e dsDNA % ToTT, 3T TSk H WhIeh STgueet aier i
HEAT = FAAIRTES % HE&AT =eTd () 2l
12 Y = 24 F(FAIES
@, 24 — 2 = 22 BITHISTFTE e

135. I (3)
afe g et Sgd T 38 & ST oo R
sAfrare ear 7, @ R forqe 2 wer @ 3 59

SITE @ o 37T | et +ff foregw 2 St 27t sheor
2 foh weft forashr wrehfer o6 &1 2

133. Answer (2)
Bulliform cells are large, empty and colourless.

134. Answer (2)
For linear dsDNA, Number of phosphodiester
bonds in two strands = number of nucleotides
minus (=) two.
12 base pairs = 24 nucleotides.
So, 24 — 2 = 22 phosphodiester bonds.

135. Answer (3)
If a predator is too efficient and overexploits its
prey, then the prey might become extinct and
following it, the predator will also become extinct
for lack of food. This is the reason why predators
in nature are ‘prudent’.

136. Answer (1)
Proboscis is the anterior most part of
Balanoglossus.

137. Answer (4)
Bufo — Amphibia
Calotes — Reptilia
Pterophyllum — Osteichthyes
Aptenodytes — Aves
Paired pharyngeal gill slits is the fundamental
characteristic of the chordates.

138. Answer (1)
In frogs, digestion of food takes place by the
action of HCI and gastric juices secreted from the
walls of the stomach.

139. Answer (3)
The colour of the dorsal side of the body of Rana
tigrina is generally olive green with dark irregular
spots.

140. Answer (1)

Epinephrine and norepinephrine are commonly
known as catecholamines.

Parathyroid hormone increases the Ca?* level in
the blood.

136. 3 (1)
3[S, eI T Ee ST W 2
137. 3 (4)
TH — IWTR
et — alg
Tz — SfEels
THISRIEI — TSt
it T iy {5 HiSed i qervd forRrvar 2
3T (1)

Teehl |, WIS =T YT AT oht fufr=n @ wfera Hel
S S0 @ ot fshar 4 BT 2

ST (3)

1 11 o T 1 I8 | AR W TeL SAHEma
ersell Ik ST &L 4T T B 2

I (1)

TR 37 FRCFHTRT o1 STHAR T hehIATH A

&9 T ST ST 2

YUARATEE B Th § Ca2+ T ol I TdT 2l

138.

139.

140.

(19)
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141.

142.

143.

144.

145.

146.

147.

148.

Answer (3)

Antigen binding site Antigen binding site

A

»

Answer (2)

In rIDNA technology, rDNA means DNA with a
piece of foreign DNA.

Answer (3)

In a person suffering from ADA deficiency, if the
gene isolated from marrow cells producing ADA

is introduced into cells at early embryonic stages,
it could be a permanent cure.

Answer (2)

Cytosine is not a nucleoside, it is a nitrogenous
base.

Answer (3)

Rosie is a transgenic cow producing human
protein-enriched milk (a-lactalbumin).

Answer (2)

In the experiment performed by S.L Miller in 1953,
he observed the formation of amino acids. Amino
acids form polymeric compounds by the formation
of peptide bonds with each other.

Answer (3)

The female reproductive system consists of a pair
of ovaries along with a pair of oviducts, uterus,

cervix, vagina and the external genitalia located in
the pelvic region.

It supports the process of ovulation, fertilization,
pregnancy, birth and child care.

Answer (4)
X —GnRH
Y - LH
Z—-FSH

LH and FSH are released from the anterior
pituitary gland and are considered as trophic
hormones.

141

142

143

144

145

146

147

148

. W (3)
iae aeil Tl gfere Aot w2
ol
| i
y
. W (2)

rDNA SENfiehl #, rDNA @1 37 sTelt DNA & TS
1T DNA 2

. S (3)
ADA I & Hifsd =fh H, AT ADA T IcITeA il
AT FSSTT HITTRTSAT & JeaRd ST 1 TR YUt
SATEAT T ShIf3TeRAl § Ifars foram St ar I8 e Tt
IR & FhaT 2l

.S (2)

IS Tsh T Tes el 8, I Teh AI5ZISHI &
2

. 3T (3)

Uit ok ATt T © S A SN # q9E g (o
AFUTH ) T IeTe et 2

S (2)
1953 ¥ wH.Ud. firer gRT fohe T s & See st
3Fedl o1 fior Sfareiferd fopam STt s1ec wh gat o
Y YIS ST ST g AT T 2

. W (3)

HIGET S o | Ueh SISl TSI o HIe-9T1Y e Siie
fEaranferdt, muter, mvferr e, aifT ofic snfor & o
feeora sTedt ST Smfiret B 2

77 Sferet, fvem, mataee, BT % S ST 376
AT oh IfshaT § gereh g 2l

. W (4)
X — GnRH
Y - LH
Z - FSH
LH 3R FSH 371 dRIY 3fyr & mifed 2 € ot 32
Siftha ST | STTaT 2
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149.

150.

151.

152.

153.

154.

155.

156.

157.

158.

Answer (2)

Ideal contraceptives should not interfere with the
sexual drive, desire and/or the sexual act of the
user.

Answer (4)
Muscle fibre is the anatomical unit of muscles.
Answer (2)

The flower tops, leaves and the resin of Cannabis
plant (Cannabis sativa) are used in various
combinations to produce marijuana, hashish,
charas and ganja.

Answer (1)

Maximum reabsorption of water occurs in PCT
even in the presence of ADH.

Answer (3)

Before industrialisation set in, thick growth of
almost white-coloured lichen covered the trees. In
that background, the white-winged moths
survived but the dark-coloured moths were picked
out by predators.

Answer (2)

Charles Darwin — Talked about minor
heritable variations

Thomas Malthus — His work influenced
Darwin

Karl Ernst von Baer — Embryos never pass

through the adult stages
of other animals

Answer (1)

Saturated fatty acids are without any C = C bonds.
Unsaturated fatty acids have one or more
C = C bonds.

Answer (2)

Smaller the fragment size, the farther it moves
from the cathode.

Answer (3)

Sino-atrial node (SAN) is located in the right upper
corner of the right atrium. The SAN can generate
the maximum number of action potentials and is
responsible for initiating and maintaining the
rhythmic contractile activity of heart hence, it is
called the pacemaker of human heart.

Answer (4)

Chitinous exoskeleton is present in arthropods
like Limulus.
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166.

Answer (3)
Macrophages act as the HIV factory.
Morphine is extracted from P. somniferum.

The mode of transmission for amoebic dysentry is
faeco-oral route and houseflies act as mechanical
carriers of the causative pathogen.

Answer (3)

Thyrocalcitonin (TCT) regulates the blood calcium
level and is produced by the thyroid gland.

PTH is a hypercalcemic hormone.
Answer (4)

Amphioxus belongs to the subphylum
Cephalochordata. Notochord is present only in
the larval tail of urochordates like Ascidia, Salpa,
etc.

Answer (2)

pO: in systemic vein and pulmonary artery = 40
mm Hg. pCO:z in systemic artery = 40 mm Hg.

Answer (1)

LH surge induces ovulation. The corpus luteum
secretes large amount of progesterone which is
essential for maintenance of the endometrium.

Answer (1)

Efferent arteriole emerges from glomerulus.
Cortical nephrons have a short loop of Henle and
they are more in number compared to juxta-
medullary nephrons.

PCT and DCT are the coiled regions of nephrons.
Answer (1)

Transfer of an ovum collected from a donor into
the fallopian tube (GIFT — Gamete Intra Fallopian
Transfer) of another female who cannot produce
one, but can provide suitable environment for
fertilisation and further development is one of the
methods under ART. Intra Cytoplasmic Sperm
Injection (ICSI) is another specialised procedure
to form an embryo in the laboratory in which, a
sperm is directly injected into the ovum. Infertility
cases either due to inability of the male partner to
inseminate the female or due to very low sperm
counts in the ejaculates, could be corrected by
Artificial Insemination (Al) technique.

Answer (1)

Ligaments attach one bone to another bone.
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167.

168.

169.

170.

171.

Answer (2)

At electrical synapses, the membranes of pre and
post synaptic neurons are in very close proximity
and electrical current can flow directly from one
neuron to another neuron.

Answer (2)

Tetany — Rapid spasms (wild contractions) in
muscles due to low Ca?* in body fluid.
Myasthenia gravis — Auto-immune disorder
affecting neuromuscular junction leading to
fatigue, weakening and paralysis of skeletal
muscles.

Answer (1)

Air entering lungs

Ribs and

Volume of
thorax
DN
*;‘CQ increased

Diaphragm
contracted

(a)

Ribs and
sternum
returned to
original 4
position

> Volume of
thorax
decreased

Answer (4)

Subphylum — Tunicata
Division — Agnatha
Super class — Pisces
Class — Cyclostomata
Answer (2)

Hind III
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172.

173.

174.

175.

176.

177.

178.

179.

180.

Answer (1)
Urecose glands are present only in male
cockroaches.
Answer (3)
Malfunctioning of kidneys can lead to

accumulation of urea in blood, a condition called
uremia, which is highly harmful and may lead to
kidney failure.

Answer (3)

Red muscle fibers can also be called aerobic
muscles.

Answer (1)
Sperms with normal shape and size and vigorous
motility = 300 million x ﬂx% _72 million

sperms per ejaculate
Answer (4)

Chronic smoking causes damaging of alveoli and
difficulty in breathing resulting in emphysema.

Answer (1)

Lipid soluble hormones i.e. steroidal hormones
and iodothyronines are able to cross the lipid
bilayer of the plasma membrane and hence, they
move inside the target cell without any difficulty.
After entering the cell, they attach with their
specific intracellular receptors.

Answer (2)

Interferons are synthesized
viruses.

Answer (3)

In humans, the role of Oz is quite insignificant in
the regulation of respiratory rhythm.

Answer (3)

A palindrome in DNA is a sequence of base pairs
that reads the same on the two strands when

orientation of reading is kept the same. This
sequence reads the same on the two strands in

5" — 3' direction.
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