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PHYSICS

1. @ o(R/2) (oR
_ —at3 EA = = .
P = Po€ 3e, 6e,
% = poe—(lt3 (_30(12) E. — G_R _ 1 (G) ﬁ(ﬁjg
gt BT 3, | 4me, (3R )2 3.2
P _ 3at2dt 2
= 3x1x1x102=-0.03 _oR_ R :EBzg[G—Rj
% error = 3% 32, 54z 54\ &
En| _1x54 (gj
2. (@) E,| 6x17 \17
1, dK dv
K==mv-=> —=mv—
2 ds ds 9. (2
Mo
Angular momentum is conserved only about C since v
torque of friction is zero only about that point. sof = 21
‘O simitarty f, = —~— = %1%
2l (1+ Tj
Vv X VX
SN = -, =11+ |=—
) [ | ) 212
10. (4)
MR? d?0
k(RO) xR = — + mR2) —
(RO)> ( a2
T = oy [(M +2m)
11.  (2)
5. 1
@) Use weight = Buoyant force
I 12. (3)
\ vV
, 2(/50,, 9 I1+e=E I2+e:E
0o 24 v
l, -1 = of
nt=(2+\2) =2 x 512 x 0.2 = 204.8 cm/s
6. (3)
. 13. (2
T - 2Usm3(1 oA =10
g cos30 W2 A = 50
. O s A=2cm,and o =5rad/s
' 2
W=(R -R)(V; —\)=24] LoV = Vm/l—% = 10[?} = 543 cm/s
P=Wx25=600W
14. (2)
C.M. of circular sector from centre is
8 4Rsin6/ 2 2R
r=———— =>r=—
30 s
5 .
- T=o2n |22 :2—2“ m
mg — 9
T
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15.

16.

17.

18.

19.

)

Initial phase angle say is ¢, att =0
= Asin(ﬁx0+¢)
T

T 3n
4' 4

TNl

As particle is returning towards left, ¢ = %ﬁ

(4)

1 (7 ) V2
7ng=§x[gmr )xr—z
:v:,/lOgR

mv2  10mgR _ 50 m

N = = =—
R-n~ &R "4
5

(1)
AB =d

noa=

NE

From parallel axis theorem

2 2
lp =3x EM(Q) ML) =By
5 (2 J3 10

[ = [o+3Md2+Md2

_ 13102 + md?
10
_ 28142
10
o 138
1, 23
1)
W
D x
: 00 Y00
(ot

At elongated bosition (x),
Fradia = mr(oz
Skx=m (I +X)w’
mlw?
k—mo

2

®3)

mg |mg

20.

21.

3
T"=-m

4 g
From (i)
AT 3
Al T 4

M':%M=3mm

3
£:k[Tf +Ti _Toj

At 2

2040 K(@—zoj
300 2

_ 40T :k(40+T —20}
300 2
10 25x2
- =
40-T ~ 40+T-40
L > or-200-5T
0-T T
= 6T =200
=T-33C

=

4
As in elastic or in elastic collision, momentum is
conserved.
P; = P
P; = Initial momentum
Pf¢ = Final momentum
Mv = (2m + m) V¢
mv
2m+M

:>Vf =

Here due to collision gth of kinetic energy is lost.

Remaining kinetic energy,

Ki= ZKi
6

2
= 1(2m+M)x(m#)2=lx1mv2
2 2m+M)- 6 2

m 1

2m+M 6
6m=2m+M

J

= M=4m =
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22, (85)
In—80 =5

n=85o0r75

23, (35)

2n+1)

xV =n,

_(2n+1V
4 xn,
Length of water column = 60 — 25 =35 cm

=L = 25 cm (fundamental mode)

24.  (80)

\Y :J'adt

25, (8)

T

i

= 2.5 rad/s?

umgR  5ug  5x0.1x10

*= 2 "R 2x1
ij2 x

5

26. (4)

Using momentum conservation at collision,

ona—mgoaz 2mv'’

éoo = amplitude = (éj
4 4

217.

28. (52)

9 MSD =10VSD
9x1mm=10VSD

. 1VSD=0.9 mm
LC=1MSD-1VSD=0.1 mm

Reading = MSR + VSR x LC

CHEM

©)
Number of meq =(

31.
mass
Equivalent mass

j x1000

mass

50 = % 1000

Mass = 50x56 =2.8

10 +8 x 0.1 =10.8 mm

Actual reading = 10.8 — 4 = 10.4 mm
. d 104

radius = i

=52 x 10°?cm

=52mm

29. (34)
Given, radius of sphere = (7.50 + 0.85) cm

r=7.50and dr =0.85
3

We know, volume of a sphere v = %nr

Taking log both sides, we get
Inv:ln4—;+3lnr

Differentiating both sides,

%=O+3ﬂ
v r

. . dv .dr
Fractional error in volume —=3—
v r

s % error in volume,
ﬂxloo :3ﬂ x100
v r

3y 0.85
7.50

%100 = 34%

30. (8)

Given, power of transmitted signal, P;
kW = 0.1 x 10°W = 10°W

Rate of attenuation, R = -5 dB/km
Length of cable, 1 =20 km

Powder received at receiver, Px = 107 *W
Total loss,

B=Rx1=-5x20=-100dB

0.1

. Gain (B)=10logyq %

-.p=-100=10log,, %
|

oo_h

. R

=R =10"R =10 x10? =10 = R,

=10"%v

Hence, x =8

= —10 = Ioglo % :>1

ISTRY

)
0, =n*2py =n 2p, O =n*2p%=m 2p;
Ny =n2p; =n2py, N =n2p% =n2p;,n2py

32.

[N5 have one unpaired

electrons i.e. paramagnetic]
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33, (4)

Hybridisation =%[V+ M-C+A]
1
H =§[V+ M-C+A]

H=%[8+2—0+0]

H =%[5+5—0+0]
% =5[spd] H=5 spd
Shape——_l,,—/)(l) ?,,——Cl
Xe \: S S
N TN
F e
See-saw shape . C,l )
Trigonal bipyramidal
4. (1)
Size; Mg < Na
Hence, ionization energy of Na < Mg
Size; Si <Al

Hence, ionization energy of Si > Al

Mg = 1s? 2s? 2p° 3s?

Al =1 % 2¢% 2p° 352 3p*

Mg has stable configuration. hence its ionization
energy will be higher than Al.

Na < Mg > Al < Si

35 (4)
Cr (24) = 15 25 2p° 3s? 3p°® 4s* 3d° (Half filled-full
filled rule)
Magnetic quantum number varies from +I to I
through zero for a given value of I.
Ag(47) = 1s* 2s* 2p° 3s? 3p°® 4s? 3d™ 4p® 5s' 4d™°
(Half filled-full filled rule)
In Ag except 5s?, all subshells are fully filled which
contains total 46e” out of which 23e” have
anticlockwise spin, hence total number of e having
clockwise spin
=23+ 1(5s") = 24
Total number of e~ having anticlockwise spin = 23
van der Waal's radii of a molecule is more than its
covalent radii.

36. (2)
37. (4)
CH, CH,
CI-I—{:,'—CI-!; — CH, - COONa -2GH, ¢y, —(IZ—CHz — CH, + Na,CO,
5| "“ H 2-methylbutane
CH, CH,

I
CH,— CH, — CH -CH, — COONa —”g%’a CH,-CH,—CH-CH,
i 3 ) ;
A

2-methylbutane

38.  (4)
HBr (CH,),COK
Peroxide
Br
39. @

The solubility of Ag,CrO, =[CrO;?]

Ksp _ 1 1)< 10712

. 27_ —11x10°%0 -1
..[CrO4]_[Ag+]2_ 0. =1.1x10"" mol L

40. (2)

41. (3)

The metals of 7, 8 and 9 groups do not form
hydrides and hence this region of periodic table is
known as hydride gap.

4. (4)

is most stable carbocation because this carbocation
is stabilized by the +R effect of —I group

X is less stable than carbocation | because it
NI
Q  has less hyper conjugative structure than
(V) carbocation 1V
due to less number of alpha hydrogens
)\JF/Q\ Carbocation Il is more stable than
@ carbocation 11l because carbocation Il is a

tertiary carbocation but

A\/O\ (11) less stable than | and IV because it is
an not resonance stabilized like carbocation |
and IV

43. (1)
[OH]=2x 107
= pOH =—1log [OH] =—log 2 x 10’
= pOH =7 —log 2.0 = 7 - 0.3010
= pOH =6.7

44. (1)

Aldehydes get higher priority over ketone and
alkene in numbering of principal C-chain.
.. 3-keto-2-methylhex-4-enal

45. (1)
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46.

47.

48.

49.

50.

51.

52.

1)
Same volume of gas is being diffused.
As per Grahma's law diffusion,

Vi
E_rl_ M,
Voo M
t

§ s
t M,

Let gas 1 be O

x/ 0, \/
to, toz t2
Which is possible when M, = 2 g mol™ and
t2=25s

©)
m = represents the orientation of orbital in
magnetic field.

m = orbitals

)
740°C

Na,B,0, A 7 2NaBO,+ B0,

Glass bead
CuO +B,0,— Cu(BO,),, CuO + NaB0, —> NaCuBO;

Blue bead

(4)

Boron and aluminium halides behave as Lewis
acid. Al forms [AlF¢]* ion but B does not form
[BF¢]* ion. The pr-pr back bonding occurs in the

halides of boron and not in those of aluminium.

(4)
_ Volume strength
11.2

Volume strength =

3.57x11.2 = 40 volume

(4)
Functional groups present are
—CONH,, -OH, -COON and -CN

(25)

54.

55.

t=0

Equilibrium 1

57.

@)
E, _3123'6 E=-34.84
n
g4g4-3188  , 3136
n? —34.84
n=+9=3
n=3
(20)

H.C,0, + Ca(OH), — CaC,04 + 2H,0
Number of milli equivalents of H2SO,

= Number of milliequivalents of Ca(OH).
N1 xVi=N2xV;

M; x n-factor x V1 = M, x n-factor x V;
0.05x2%x40=0.1%x2xV,

Vo =20ml

4)
C,H,0H + CH,COOH — CH,CO0C, H, + H,0
1 1 0

1

SRR
L | b2
L | k2
Wi <

=4 [considering 1L container]

2
Sp
sp’
sp CH =CH - CH,

2 2

Sp Sp
P 2
sp Sp

Total 8 'C' are present and
have sp’ hybridisation

(81)
Let melting temperature = T
AHq
ASfusion = -]FJSIOI’I

T= AHfusion

ASfusion

_ 726K calmol™
T 673 cal mol~1 k-1

1078.75 K

~ T = 1078.75 K or (1078.75 — 273)°C =
805.75°C

[6]




58.

(80)
H
A ' ——> C(g) +4H(g):AlL,
H

H\ /H
H—C—C—H—> 2C(g) + 6H(g); AH,
H/ \H

Given: AH; = 360 kcal mol™; AH, = 620 kcal mol~
1

Also, AH; = 4 x Bond energy of C — H = 360 kcal
mol*
= Bond energy of C — H = 90 kcal mol*

59.

60.

Now, AH, =6 x Bond energy of C — H + Bond
energy of C - C

AH; =6 x 90 kcal mol* + Bond energy of C —C
AH; = 620 kcal mol™*

= 620 kcal mol™ = 540 kcal mol™ + Bond energy
of C — C or, Bond energy C — C = 80 kcal mol™*

()
7 (All except Be and Sr)

(26)
a=12,b=20,¢c=30
3x12-2%x20+30=26

MATHEMATICS

61.

62.

63.

64.

©)

First arrange 15 boys in 15! ways.

16 gaps will be created.

Select any 3 gaps out of 16 gaps in **Cs ways.
Arrange 3 boys to be separated in these
selected 3 gaps in 3! ways.

Number of ways =15! x **C3 x 3!

= 15! x 1P,

@
We have, |z — (1 +i)P=2
= (x—1)?+ (y - 1)?= 2 (Putting 2 = X + iy)
= X +y'=2(x+y) e ()
Let, 0)=h+ik:g: 2_ :2(2X—'3£)
Z X+ly X +y
2X —2y
SO, h: ’k:
X2+y2 x2_|_y2
2(x+y)

X2 +y?

=h-k=

1 (from equation (i))

Locus of the point w (h, k) will be
Xx—y =L

(4)

p=(~pvQ) isfalse meanspistrueand ~ pvq
is false.

= p is true and both ~p and q are false.

= pistrue and q is false.

1)

Given, (z ae, 0) = (3, 0)

= ae =3

= a’e?’=9

= b?+a’=9 ()]
v2X+y—-4=0
=>y=-2x+4

65.

66.

67.

is the tangent to the hyperbola
(4)2 = a2 (_2)2 _p? (- 2=a?m— b2)
= 4a’-b*=16 R (1))
On solving equations (i) & (ii), we get,
a’=5b’=4

2 2

.. Equation of hyperbola is % _yT =1

= 4x*- 5y =20

2

As we knowthat p—>q=~pv(q

Hence pv~(p—>~qQ)=pv~(~pv~Q)
as we know that ~(pvQg)=~ pA~(Q
Hence pv~(~pv~q)=pv(pAQ)
Therefore pv(pAQ)=p

3

Let, the number are

k,k+2,k+4,k+6,k+8

K+(k+2)+(k+4)+(k+6)+(k+8)
5

= 5k+20=61x5=305 = k=57

So, the difference between highest & lowest = 8

=61

@)

Let, a=p—d and y=p+d
B—d, B, B+d are the roots
B-d+B+p+d=—"b6=p=-2
(B—d)p(B+d)=42

= (-2-d)(-2)(-2 +d) =42
=2+d)2@2-d)=-42
=4-d*=21=d*=25=d=415
= The roots are -7, -2, 3

= [of +[B|+v|=12

[7]




68.

69.

70.

71.

3)
Here, a =10, d :—g

Thent, =10+ (n-1) (—%)

tn is positive, if 10+ (n —1)(—%) >0

or 70-3(n-1)>0
or 73>3n or 24%>n

.. First 24 terms are positive.
.. Sum of the positive terms

S, =24 2410+ 23x =
2 7

:12[2(%@} _852

7 7

(4)

Leta—d, a & a+d are three numbers in A.P.
Given, (a-d)y+ (1) +(a+d)=9
—a=3and (a—d)?+a’+ (a+d)?=35
—=3a’+2d*=35

=d=+2/ifa=3,d=2 =1,3,5,......

Sy = g @+ (n-1)2)=n?
Ifa=3,d=-2 =5,3,1,......
S, = 2[10 +(n-1)(-2)]

=n(5-n+1)=n(6-n)

)

Given the sum

S=(1D)%+ (21 + (31?2 + ... +(2008!)?

Since the digit at unit place is zero in n! forn>5
Hence,

S =(1)? + (2)* + (6)* + (24)? + numbers having zero
at unit place

=617 + all other numbers having zero at unit place

@)

XX+x+1=0

= X=@,0°

= o= and

— 0(,2020 :0)2020 :((93)673.0):(0

— BZOZO — (0)2)2020 — (m3)2><673 > 0)2 — 0)2

72.

73.

74.

75.

76.

@)

1
2_=—
tand = 21 —%
1+2(j
2
4 :tan(9:>§=—r
8% +4° 4 45

—r=3/5 = diameter =65 units

(4)

We know that, p—>q=~pvq
Equivalent statement will be
94 100r32=5

or9 < 100r3°=5

)

+n(l)=7,n(2) =13
 (A-B)=n(A)-n(ANB)=7-5=2
n(AuB)=n(A)+n(B)—n(AnB)
=7+13-5=15
N(AxB)=n(1)xn(2)=7x13=91
n{(Au B)x (AN B)}:15><5:75

2

Sum of 16 observations =16 x 16 = 256
Sum of resultant 18 observations

=256 -16 + (3 +4 +5) =252

Mean of observations = % =14

@)

From triangle inequality we know that

|zl+zz|2||zl|—|22||

Hence
243 z—(—l) >|z|- N
yA Z Z 3

[8]




77.

78.

79.

80.

@)

o B

+«—32—»

cotoczg, cotﬁzé, 32=hcoto—hcotf

h= %2 zﬁzmm
cotou—cotp ) 1/5

©)

cot?(sinx+3)=1=cot? *

:>sinx+3:nn4_r%
Also, 2<sinx+3<4

R T T
=SINX+3=nt——, T+—
4 4

:sinx:%—S or @—3
4 4

Total six solutions

@

Tangent to y? =32xis y = mx+-2 and
m

Tangent to x? = 108y is y = mx — 27m?

= =-27m?
m
=md _8
27
-2
=>m=—
3

. X-intercepts is 27m = 27(%) =-18

(3)
We have, x? + 18x + 30 =2/x? +18x + 45

Let x* +18x+30 =t
Therefore,

t=2t+15

= t?—4t-60=0

= t?-10t+6t—60=0
= (t-10)(t+6)=0

81.

82.

83.

84.

= t=10,-6
Put x* + 18x + 30 = 10
= x?+18x+20=0

So, product P =20
and t = x? + 18x + 30 = —6 < 0 (not possible)
Hence, product of roots is 20.

(20)
Slope of |1 = 1
2
Slope of I, =-2
AY
P L

(—10,0)&/(10,0) >X

Equation of I,
y=-2(x-10) => y+2x=20
Hence, t =20

®)

4200 =42 x 100 = (2 x 3 x 7)(2? x 5?)

= 4200=2%-3".5%. 7"

If divisor is neither divisible by 3 nor by 5, then it
should not have any power of 3 as well as 5.
Number of divisors

=@+1)@)@Aa+1)=8

M)

. Angles A, B, C are in arithmetic progression and

mB="
4

Then A:E—e, c="19
4 4

Hence tan E—9 tanftan f+e
4 4 4

_1-tano6 1 1+tan0
1+tan® 1—tan®

)
The centres and radii of given circles are
Ci(-1, -4), Cx(2, 5)

and r1=M=\/E,
r,=4+25-9=420

Now,

C.C, =\(2+1)2 + (5+4)* =20

And ri+ 2= /40 +/20

Here, C1 Co<ri+1,
.. Two common tangents can be drawn

[




85.

86.

87.

(©)

2 2

Equation of hyperbola is %—y— =1

16
Equation of tangent is y = mx-++/9m? —16
—\J9IM? -16 =25 =>m==+2
= a-+b =sum of roots =0

)

200 <"Co+"Cy + ...+ "C, < 400
= 200 < 2" <400

=n=8

T(r+1) = 8Cr (W)B_r (a(‘/x_{’)r

= Tep = 8C,a x> ®

For this term to be independent of x,
2r-6=0=r=3

T4s=%Cs;a® = 448=56a° = a°=8
= a=2

(4)

We know that if A+B+C=r

sin2A + sin2B + sin2C

= 4sinA sinB sinC

Here A= 27°, B =98°, C =55°
sin54°+sin196° +sin110°

So, - - - =4
sin 27°sin 98°sin55°

88.

89.

90.

®)

We have, 21+\cosx\+c052 x+\cosx\3+....oo -4
1
— 21—\005)(\ _ 22

1 —
1-|cosx|

= 2-2|cosx|=1
1
=|cosx|==
2
—COSX = J_r1
2

X:m'ciE
3
Then, k=3

)

Number of ways to select 8 out of 10 things
10C8 — 10C2 — 10X9

!
112151

10x9 8! 1( 10!
Total ways ==
2 12151 ) 21 112151

Hence, A=05=41=2

Number of ways of grouping =

1)

(ax + b)2020 — (b + a‘)()2020

Given, coefficient of x* = coefficient of x°
— 2020C2 b2018 a2 - 2020(:3 b2017 a3

_ b _™"C, _ 20201 212018 _ 2018
a 0c, 312017! 20200 3
3
2018a

[10]
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