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MATHEMATICS

SECTION-1

_ = _ - A2 2
1.(1) (xa+2b)-(3a—xb)=o :>3x—?+3—2x=o :T+x+3:o =22 _-2%-6=0

2.(8) Case-1 f(A)={1}
Case-1II f(A)={1,4/9/16}
Select one out of 4 /9/161in

3C1 way and assign 4 inputs among 2 outputs s.t. no output empty in 24 _ 2C1 14 =14 ways
In 2% -2¢; -1 = 14 ways So, Case - Il Total =14x 3C| = 42
Case - 111 f(A)={1,4/9/16,4/9/16}

(34 -3¢y 2%+ 3¢, ~14)x 3Cy =108  Total =108+42+1=151
2
3.(3) 2{5C0x5 +3C,yx3 (x3 —1) + 5C4x(x3 —1) }

= 2[x5 +10x8 —10x3 +5x7 —10x* + 5XJ
a=10 B=2
x =-20 s=10

4.3) 2ae=2-A-(3e)=23

= a=3A
a-A=2 = A=1a=3

2ae:2\/§ = ae:«/g

b2 -2 -a2e2 -6

=a —a
b2 2x6
L.R1=2X—: =4
a 3
A(Be) =3 B2 =[ABe)[* - A% =2
2B2 2x2
L-Ry="—= =4
A 1
. x+2 y+l1 z-3
5.(1) Line PQ: = = =X\
3 2 2

9=(31-221-1,21+3), R=(13,3)

OQR?=25 = (@Br-3P+@2r-42+20% =25 = 1722-341=0 = r=2
For Q
QE(4,3,7)

Q_P:GAi+4j+4k

OR =3i+0j +4k

QP x QR = -16i-12j-12k

W O =~
O B
N

1— —2 1
(Area)? = Z‘QPxQR‘ :Zx(256+144+144) ~136
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6.(3)

7.(4)

8.(1)

9.(4)

10.(4)

Solve (x2 —4x+ 4)2 = —8(x — 2)

= x=2 & (x—2)3:—8 = x=2 & x=0
Point (2,0) (0, 4)

= (x-2)(x-2)" = 8(x-2) AL%/
ﬁ/

Area = T{M—(X—Z)Z}dx
10 = x*-8x? 15 o = (XZ—S)(Xz—S)-Z-x _ (x—\/g)(x—«/g)(x) (x+\/§) (x+\/g)

(+ve) +ve +ve

Minimum at —\/g, O,\/g
Maximum at —\/C‘: \/5

§[2a+(k—1)d]=4o ()
g[z(a+d)+(k—1)d]=5s .....(ii)
(2k—1)d =27 ... (iii)

From (i) and (ii) Find kd, use in (iii) to get d.

12x2 -7x+1=0
11

Roots are —,—
4 3

Let P(A/ B) =l
4

P(ANB) 1 4
= =— P(B) = —
P(B) 10

1 3
PB/A)=— = plA)=—

3 10
P(ZUE)_P(AGB)_l—P(AmB)_ 1-0.1
P(ANB) P(AuB) 1-P(AUB) o

3 4 10
P cos 0
a+pB=-
2
5 1
off =——
2
2
cos“ 0
oc2+B2:
4
2
2
0 1
o? +pt = o + -2x—
4 4
1 2
M=|—+1| ——
m=(0+1)> -
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11.8) Q=(21+1-%-2,2)-3)
P=(2-10]1)
PQ =(20.-1)i+(-1+8)j+ (2%~ 4)k
PQ-(2i- j+k)=0
= 2(21-1)+(L-8)+2(21-4)=0 = M=18 = r=2
PQ=3i+6j ; |PQI-45 =35
12.(3) z(l+i)+z(l-i)=4 = x-y=2

Circle (x - 3)2 + y2 <1
Point of intersection x =2,3
B =area of sector ACB —area of AACB

Caxl 1 w1 AN
4 2 4 2

B B=—\—28 G L
o=n-B; a-B=-A-2=1-2| ———|=—
el Y
13.(3) 48-4-a-4 = a=3
S=(3.0)
P =(4,4,43) = (3t2,61) p
23 M
= 6t=4y3 = ==~ \ \ /
For -—=—==—-——
t 23 2 x=-3
2
_ 3 3 9
Q= 3x[—7 ,2x3x —? ; Q=[Z,—3\/§]
PM=7
9 21
ON=3+—=—
MN =743

14.(4) |G\GoG3||BByB3B,|

Total =3x4!x2!
B, B, together © 21x 3!x 31x 2!

3Ix4Ix21-2Ix3x 3Ix 2!
=3Ix2![4!1-3121] =6x2x[24-12] =12x12=144

1 1 2
15.(1) 4=2 3 a|=0
-1 -3 b

1 1 6
A32 3 a+1:O
-1 -3 2b
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16.(3)

17.(3)

18.(4)

19.(3)

adj(adjA)=| A2 A

B = adj(adj2A) = 2A ' (24) =23 | A| 24
—B=8A
Trace(B) = 8 (trace A)

=24

IBI=82 | Al=256.
2sin20=1-2sin2 0

1
= sinzez—

4
2-2sin 0 = 3sin®
= 2sin20+3sin0-2=0
= 2sin20+4sinf-sin®-2=0

, 1

= sinf=—

2

n 51

"6
[ex[rea+ rwa]a

xsin~ x

flx)=—— =e*f(x)+C
1—x2
x.sin_lx
glx) =e*. c
l—x2
1 1x2
g(_] ) \/g : XE
2 243 6
):iinooe[ f(X)—ll_g(x)
tim 22X
x—wo|(1-e )| e 1+x
1
X =—
h

e Y1 1 1
lim|| — || ——|-1|—
ehao (l—ej(e 1+h] }h

. (e 1+h-e 1
Iim||— || —|-1|—
eh»o (l—ej{e(e+h):l }h

[ e+eh—e? —e(1-e)(1+h) i
h—0 (1-e).e.(1+h) h
e L

e

> a=el-e

i e
ogo = ——
€ l-e
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-1 d
20.(2) (2etan y —XJE‘” —1+y2

-2
2¢@ Y _x  dx  dx 1
_—— =>—+ X =

= = —
1+y? dy dy 1+y? 1+y2

1
IF.=etan 'Y

-1 -1
eldn "y g etan "y

-1
equation x.e@ 'Y =J. dy
1+ y2
-1
tan "y
-1 e

Let @ y=—u=— dy=du

1+y2

1
Now put y = —=

75

-1 -1
:ZJ.udu:>x.etan Y_e2tan 'y, c. y-0,x=1=c¢=0

SECTION -2

30, 30
c,.3%¢ 30-r+1

21.(465) rr— T =rr30c.: | T
3¢, r

=r.%0,.(31-r)=31.r.%9¢, -r2.%C,
30 30

s=31.) r.%0c ->r2.3c,
r=1 r=1

=31.30.2%9 - 30.31.2%% =229(31.30-15.31) =229 (15x31) = 465x 2%°
22.(145) 6+10cosa—10sina =a -.(0)

8+10cosa—-10sina =g

=10cosa—-10sina =1
= 100sin2a =99
from (iii)

i)=>a=7

8+10cosa—10sina
Now 3 =

...(ii)
...(iii)

...(iv)

8+1 6+10cosa—10sina h

= =k => k=3 and

=3h=7

1 1
23.(28) sin0=— =cos0= |1 -—

3

Ans. 5x7-7+6x3+99 =145
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24.(3) Some question in NCERT (1, 3) must be present
Need to decide for (2, 1), (3, 2), (3, 1)
One possible relation
{1, 1, 2, 2), 8, 3), (1, 2), (2, 3), (1, 3)}
274 possible add (2, 1) only
3 possible add (3, 2) only
if we add (3, 1), for transitivity all other have to be added.

IJ- 2 xdx 11 " 2|
o —log|l-x
25.(27) LF. =e2? x*-1 = ¢2 = \1-x2
solution y.(\ll —x2 ) = J‘ (x6 + 4 x)dx
7
X
=y 1-x2 :7+2x2+0
f = —= 2
X) = +
Wi-x2 \1-x2
ljZ 7 o
1 T1-x2
lj.Z 9x2 dx—41/2 X2 e
,1/2\II—X2 0 l—xz
1/2 1/2 1/2
P1-01-x%) 2o 2
:4J.—dx:4j —jl—xdx
0 1—X2 0 I—Xz 0
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PHYSICS

SECTION-1

26.4) F=2i+j+2k

h
27.(4) 7:1+2:3

28.4) p=—

MRed > Mviolet " Bred > Buiolet - Assertion is false

ml)2

29.(1) evB=

2h
MR = —
2n

m 2h

30.2) Vz=0

2kp
A~-"3 %o
r3
- K|
Ep = kp: P
(2r)3 8r3
E,
0
Ep=—Y
B~ 16

1
31.(3) Energy =5cv2

Force x displacement = C - (Electric field x d)2

Force xd ]2

Force x displacement =C-
Charge

)2 displacement

C = (charge
Forcexd?
Charge)?
Co ( ge)
Force xd

[F]=[C2M L7212
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32.(1)

33.(1)
34.(2)

35.(3)

36.(1)
37.(2)

38.(1)

39.(2)

40.(4)

41.(3)

42.(4)

mass

Density =
volume

Ad am  24r Al
—x100=| —+—+— |x100 =| ——+
d l .6

m r .5

No option is matching

xx\],x
X S x

X X X

g; = Blv = Constant

Work done = 0
F-S=0
21)+b(-2)+1(-1) =0
2-2b-1=0

1=2b

b=—
2

Theoretical
K, +0=Kg+mg(2-2cos30°)
K, +0=K¢ +mg(2 + 2cos60?)

Kg = lm(lOO] -m(10)(2 -13)
2

Kg = ~m(100) - m(10)3)
2

Ky 50-102-43) 3+43

ke 50 - 30 2

Both are correct but not correct explanation
AV, = AV,

4x2=1xV,

Vo =8

2ut = A {For maximum transmission}
2x2xt=550nm

550
t= T =137.5 nm

PSS S PR ) YD
T MARTR) YRS

1 1 1) p-1
P=—=@u-1)|———|=——=2D
f' R o R

—

.003 2x.01

OJxlOO—O.5+4+O.5—5%
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R
p Vo Yo o
Z 2R 2
1
44.(4) (KE)i = 5(0.1)(20)2 =20J

(KE)f = %(o. 1)(10)% =5J

AKE =15J
45.3) mg=Bp+F,
mg mg
F, =mg-B,. =mg——2 = -2
A e
SECTION -2

46.(1200) idisplacement for total area = iconduction

. d d Q 6 6
But for small area is =gy x —(EA) =¢;(3.2)—| ———— | =3.2x— =2x—A =1200 mA
dt dt\ Aypiar€o 6 10

47.(1) Right side circuit is short

2
9 S 6
4 = 3 =
g =1A
Bo(4) B po(5)

48.(1) B, -
() Bret 2n(.04) 2n(.1)

49.(1) Im—>2M i
dx — 2Mdx ' 1m

=92x107 x100-2x1077 x50 =2x1077(50) =10°°T

I(dp]A = J‘(z Mdx)w?x x

21

X
PA = 2Mw? 5

0

PA = Mw?12

50.2) R=—

1.6x10727 x4 x10!°

=1.6x10719xE
2><10_2

E=2x10%x10'2 =2x10%
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CHEMISTRY

SECTION-1

51.(3) Extreme left : Group-1 elements form basic oxides.

Extreme right : Group-17 elements form acids with their oxides on reaction with water.

o
I LiAIH
52.(2) (A) R-C-NH, H—O‘*> R - CH, — NH,
2
NO, NH,
Sn
(B) HCI
Hy
(© R-C=N-—2- R-CH, - NH,
Ni
o]
COO Na'
aq. NaOH
(D) N-R—— +R-NH,
COO Na'
o)

53.(1) Refer NCERT : Electrochemistry [Section-2.8, Corrosion]
During corrosion, pure metal acts as an anode and impure metal act as a cathode.

The rate of corrosion is more in acidic medium than in alkaline medium.

54.(4) Order of stability of carbocations:

©®

(€3] @® @
CH, CH, CH, CH,,
> > >
OMe
OMe CHj4
+R effect +H effect -I effect

55.(4) 2p, and 2py are degenerate orbitals and hence they have equal energy levels. There would be no

spectral line observed for 2p, — 2py transition.

56.(3) H=Br b =0.,79D 2N Hpe = 0.23D
F Y F
F
~ ¥ Clx 2Cl
QT i =0.95D >C/ Hpee = 1.04D
net * - "o, He
H% RH cl el
Refer to NCERT Table 4.5.
oH au
57.(1) |—| =Cpand|—| =Cy + dG=VdP-SdT
or P or A\
oG oG
Hence, | —| =-S and |—| =V
oT )y, oP ).
58.2) (Zr?")5(PO3 ),(s) = 3Zr* T (aq)+4PO3 (ag)  [Let “s” be the solubility]

3s 4s

K 1/7
B 3 4od _ 7 —| _Sp_
Ksp = (3s)° - (4s) = Ksp =6912s - 87 {6912}
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59.(2)

60.(1)

61.(3)

62.(4)

63.(1)

64.(4)

65.(4)

66.(1)

(i) Mg, dry ether
R-Br ———> )\/

) F,0 2-methylbutane
Br
Then, R - Br can be ’/K/ /}\/ /H/ and )\)
Br
Br Br
S P

Total 4 types R — Br

The single N — N bond is weaker than the single P — P bond because of high interelectronic repulsion of
the non-bonding electrons, owing to the small bond length.

Hence, N has maximum covalency = 4.

Standard fisher projection : Highest oxidised carbon is at the top. Here it is -CHO.

We compare position of —OH group at last chiral carbon in the standard fisher projection with
D-glyceraldehyde for a D-Configuration.

Options A, B and D are correlated with D-glyceraldehyde.

For Lassaigne’s test, sodium is used and not magnesium to convert covalent into ionic form.
A
Na +C+N ——— NaCN

A
2Na+S —— NaZS

Na +X L} NaX
X=Cl, Brorl
C, N, S and X come from organic compound.
Cyanide, sulphide and halide of sodium so formed on sodium fusion are extracted from the fused mass

by boiling it with distilled water. This extract is known as sodium fusion extract.
Except [Fe(CN )5NO]2_, all are homoleptic as have only one type of ligand.
High spin complexes : [COFG JSi, [Cr(HQO)EJZJr

Low spin complexes : [Fe(CN)6]4_, [Co(NHS)fs]SJr

(1) (2)
2°H =10
(3 (4) N3N 5
1
2°H =4 2°H=:2
_ M x 1000
Molality, m = ———
1000d - MM,
1000 x 3 3000
= m = = = 2.79 molal
(1000x1.25)-(3x58.5) 1074.5
Br
Br, ( . )
= major,
sec-butyl “radical stability
cyclohexane via a-H"
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a-H=6 a-H=5
(more stable)

67.(1) The species having Cl-atom in its maximum oxidation state (+7) or minimum oxidation state (-1) will not

undergo disproportionation reaction.
ClOy : Cl has +7 oxidation state; ClO™ : Cl has +1 oxidation state

ClOg5 : Cl has +5 oxidation state; ClO, : Cl has +3 oxidation state

68.(1) Activation energy for forward reaction = E; +E,
Activation energy for backward reaction = E;
Product has more energy than reactant.

OH

H(OCrCl,0H), - C - SO;Na

(i) CrO,Cl,, cs2 u;o N\HSO, (111 HCI
69.(1)

70.(1) CFSE « Type of field [A; <Agl
CFSE « Strength of ligand

CFSE « Charge on central metal ion

* en is a chelating as well as more stronger ligand than NHg.

[Co(NH3)6]3+ < [Co(en)ﬂs+ : CFSE order
* Due to higher charge on central metal ion.

[ColNHy)s 2 <[ColNHz)g " CFSE order
* Due to type of field (Ag > Ay)

[ColNHg), 2" <[ColNHZ)s 7" CFSE order
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SECTION -2
71.(11) 4 Nb=[Kr]4d*5s' = x=4e in4d

sqRu=[Kr]4d’5s! = y=7e in4ad

x+y=11

72.(95) 2C(graphite)+ 3Hy(g) > 1CoHg AfH® = x kJ mol ™!
CyHg(g) + 202(g] —2C04(g) +3Hy0(/) AH; =-1550 ... @
C(graphite) + Oq(g) - CO4(g) AHy =-3935 .. (i1)
Hy(g) + % O45(g) — HyO(!) AHz =-286 ... (iii)

On solving, 2 x(ii) + 3 x (iii) - (i), we get,

AfHOCzHe =2x(-393.5)+ 3 x(-286) - (-1550) = - 787 - 858 +1550 = — 95 kJ mol ™!

73.(57) (NaOH); = 20mL, 2M = 40m. moles
(NaOH), = 400mL, 0.5M = 200 m. moles

. (200 + 40) 240 )
Final NaOH conc. = —m.moles = ——M = 0.571M =57.1x10“ M
420mL 420

74.(14) DMG : CHy -C =N-OH
CH4;-C=N-OH

He...
o 50
| |
CHz - C =N: :N = C - CH,
NiZ* +DMG+20H > | wiz< | ’
CHz-C=N:*" ™SN=C-CH,
| |
0. o)
S

Number of H-atoms in the complex = 14

75.(8) 4 moles of Hy per mole for complete hydrogenation =  4n bonds

* CgHg is a symmetrical dialkyne.

. HC = C - CH, - CH,, - C = CH —2onobromination , yyv_ ¢ _cH-CH, -C=CH
I
Br

* CH=C-CH, - CH, - C = CH + 4H, — CH5 - CH,, - CH, -~ CH,, — CH,, — CH,,
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