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ANSWERS & SOLUTIONS
PART - | : PHYSICS = Vi=90cm
S u2=90-20=70cm
1. Answer (A, B, D) .1 .15 1-15
MR? 3. 5 Vo v 70 10
> xco0=(§MR )X(Fj =V =14 cm
0oR - from O, dipage =10+14 =24 cm
=V = 3 Answer (A, B, C, D)
1,2 2
2 252 —kx“ =Ax* = k=2A
KEle(gMszx @ | _ MopR™ 2
2\2 3 12

W - MogR?  MogR? _ MagR?
f 12 4 6
2.  Answer (A, B, C, D)
Ta =300 K, Tc =900 K, Tg = 100K
- Wac = nRAT = 1 x R x 800 = 800R

AUgs = nx 2R AT =1x 2B . (~600) = -900R
2 2

For A - B, P x (PV) = constant
1

= PV?2 =const.

B 1><R><(200)

2
2
=—-400R
3. Answer (A, B, C,D)
_ka__ @
“ 3R 12rng R
_KQ_KQ KQ __ Q
©2" 3R R RI/2 3ngR
Surface charge density on outer surface is
uniform

. WAB

4.  Answer (A,D)
1.5 1 15-1

—_t—=
Vv, 30 10

%mv2 =Bv> =>m=2B

o T = 27r\/E = 271\/E
K A

Atx=0,V=Vnax .. V

max —

oI

AtV =0,x=Amp

fE
SAmp =, [—
P A

Answer (A, B, C)
3x6

From max. power theorem R =
3+2

=>R=2Q

~ig =%=1.5 A Pr=(15)x2=45W

2
is =LA P, =(Zj x6=817W
6 6

Answer (32)
y2=2x2=>y=2m
Slef=2%x2=4m
SFmn=2%x4x4=32N
Answer (10)

Vv,
=V, =-A
B72
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A 3\
e ) ) Now x':—4/03:(—°j
.'.%mvf +%(2m)(—AJ Q Q

2 ) “4ncy (5R) 4meq (2R) 4 D\ d 40
o))
2

=V, = Q— .'.A(]):ﬁx 402 :@n=26n+ﬁ

10m g MR Ao 3 3

9. Answer (20) =] cosz(zjzl—
N Ny~ 2N o o4
at 13. Answer (10)
Ay = E ym =2hy o, = wsin30°(from rolling analysis)
LT
= Ny (+) :M(e_xXt _e_}"yt) = (,l)Z = 2OX%
(}‘y_}“X)
= 10rad/s
by
In| -+ 14. Answer (40)

F My 0t &
ormax,—*=0=t; = ——*=

dt ° (1) Range =602 +80% =100,

In(2 2

=ty = ():7-1 .’.L'f‘zRange

Ay g(1+sina)
.. to= 20 years 3

2 _ -
10. Answer (12) :vmin_1oox1ox(1+gj_1600

T1=2X10=20N
To=8x10=80N 15. Answer (C)

Vi

T " 12r

VA |20 6 1

=Vhin =40 m/s

Vi, V80 A, 2 Iy r

:>>\,2=120m 100°C 4r i’2 12r T2 4r
11. Answer (12) igx14r =iy x12r
1 7
T ————— A 1
® Bhass, ‘)...-e.." - :>I2 6/1
.............. Andl1+12=130
-------- T
=i +—i; =130
C 1+gh
tanezﬁ =iy =60J/s,i, =70 J/s
) And 100°T0 _To=0 7 400
—0== 4r 4r
6 _ _
and T112T2 =70, 102 T _130
B r r
~[Bdi :(pol)x(ﬂ/sj
2n =>T,=723°C,T, =27.7°C
:% 16. Answer (B)
AE21 =10.2 eV,
12. Answer (04)
7\‘ D 7\.D .'.7\,12:@:121 nm
B="2"%, =1oxB=1o[°Tj 102

.. 2 — 1 ultroviolet
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For4 52 A= ﬂ =486 nm visible

(3.4-0.85)

For 6 — 3, infrared
For 7 — 6 = microwave
17. Answer (D)
P — Spherical wave front & convergent
Q — Spherical wave front & diverging

R — Plane wave from bent downward

S — Spherical wave front & converging
18. Answer (C)

For P, AW = +ve, AV = +ve

For Q, AW = +ve, AU = —ve

For R, AW = —ve, AU = +ve

For S, AW = —ve, AU = +ve

Draw PV diagram to analyse further

PART -1I:
19. Answer (A, B, D)
HCP unit cell has 12 tetrahedral voids 8 of them

are inside the unit cell, not shared by the
neighbouring unit cells

Volume of unit cell = base area x height

= 6><£(2r)3 ><4r\/g
4 3

= 24218
5t nearest neighbour in BCC is 8 at a distance
of 243

20. Answer (A, B, C)
The oxidation reaction is B2O,
B,O,——2B0O;
n-factor = 10 — 2n
536 (10—2n)=64.4%x0.1x5
10-2n=6
n=2
molecular formula = B2O>
empirical formula = BO

Since n-factor = 10 — 2n = 6, which is also n-
factor of K2Cr.07, 1 mol B2On will be oxidized
by 1 mol of acidified K.Cr,O7 solution. B can'’t
be a metal from Il group of periodic table
because it cannot undergo change in oxidation
state from +2 to +5

21. Answer (A, B, D)

(A) Synergic bond will cause increase of
Bond length

CHEMISTRY

C — C bond length in the complex is more
than in ethene due to back donation from
the metal to the antibonding MO of
ethene ligand

]
en

(€)

Has no plane of symmetry
22. Answer (B, D)

CH,
o) (o] CH, N O/\/\ﬂ/ )
(CHMgB (1e) HO/\/\rr (NaH Onel
b —H, (o]
(A)

(I H,O"
J{CHJBr
OH

(0]
CH.,0 MCH {)CHMgBr  CH, — o\/\)J\

) CH " (Ho CH,

Conc. H,Soil/\

CH COCH

3
H.CO/\/\\( o, HGCO/\/
’ (Il) Zn/(AcOH)
CH,

CH, ~CH,
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23. Answer (A, C)

(A) Boric acid is a very weak acid (pKa =9)

It can-not be estimated by titration with
NaOH using phenolphthalein as indicator

(B) HA + OH® ——A" +H,0
(Strong Base)

= K7 x Ky = Kg
=K, =10"x107"* =107 = pfa=7

pH of salt weak acid and strong Base (KA) is

KW
szp—+

5 %[pKa +IogCJ

1
— 74 [7-1]=1
+2[ ]=10

(C) AgCI(s) + 2NH, (aq)===[ Ag(NH, ), |" (aq)+CI" (aq)

- 0.1 0 0

- 0.1-2S S S

Keq=KC=KSPfo:Lszﬂxm*mxmxmg
(0.1-28)

S __Ji6x102-04

0.1-2S

=S5=0.04-085;S=0.022M
(D) For the equilibrium

305 (9) =50, (g) + 302(0)

a
a —

2
If D is Vapour density of SO3 and d is the
vapour density of equilibrium mixture, then

1-a

¥

1+

b
d

—
N

a=2 D-d =2 40-32 =0.50
d 32

24. Answer (A)
E°=1.1-0.00034 (T — 300)

=1.1-0.00034 (T — 300)
=1.1 +0.102 — 0.00034T
E°=1.202 - 0.00034T
AH® AS°
nF " nF
= AH° =-1.202x 2 x 96500
=-231986 J
=—231.986 kJ
—0.00034 x 2 x 96500 = AS°®
AS° =-65.62 J
AG® = AH®° — T AS°
=-231.986 x 10% — 300(—65.62)
=-231986 + 19686
=—-212.300 kJ
25. Answer (39)
Weight of NaCl solution=V x 1.2 g

T

Weight of NaCl = <121
100
No. of moles of Nacl = ~1-2x1, 1

100 58.5

no. of mili moles of NaCl
Vol. of solution (lit)

Coagulating value =

_V x1.2x10° 1000

=10=
100x58.5 500
12 .
=V = LSZXS —29.25
1.2x10
100
—V =39
75
26. Answer (18)
CHO
H—————OH
le HI
HO—1—H 220 5icOOH + HCHO
H——=—— OH (5 equivalent of NaHCO,
X =5 needed for complete
H——+—OH neutralization )
t=5
\OH
CHO
—O
HO 5 mole HIO,
— T —H ——— 2HCHO + 3HCOOH + CO,
H——— OH (3 equivalent of NaHCO,
needed)
H——T1T——06H
\OH
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y=5

r=3

=5+5+5+3=18
27. Answer (05)

(iii), (iv), (v) , (vi) and (viii) are correct statement

H
.
17 =% = D)“
‘ (6]
Li - )
O Br, (1 eq), (5 Mg
hv dy ether

<>)v_,

K.Cr,0,/H’
or PDC

O/Mg Br

(D)
s

|
oS

B+D

HO
MgBr

H,O
—

28. Answer (08)

Mabcd square planar can ecibit 3G.lI and with
each ambidentate ligand it exbits 2 isomers

So number of isomers for each ambidentate
ligand=2%x3 =6

There are 4 ambidentate ligands so total

isomers =4x2x3=24=n

_2_y
6
OH

n
6

29. Answer (10)

390K

| Cum

290K

(a) qv =

dT=cC,,

m (100 K)

W=0

30.

31.

(b)free expansionq=0,w =0

290 K
[ ComdT
390 K

(C) qp =

=—100 Cp.m

w =—jP dV = -nRAT = -200 R

Yoverall = Cvm (200) -100 C; 1y

=100 (Cv,m—Cp.m)
=-100 R
Woveral = —100 R

_(100+100)R _
~ 20R
Answer (06)
Ph Ph
H\\\\“‘"'k\COOH NS0C, H\\\\\“‘"’k‘\ cocl
CH, CH,
NaN,
Ph Ph
H,O/A
YL TNH, S H™| T CoN,
CH, CH,
a, b, ¢, f, g, h are correct
Ph Ph
NaNO,
HY NH, > B OH
CH, HE CH,
S-configuration 2° alcohol
Answer (10)

LIHCOs, Sls, BiCl, KHs, NHg, SiClg® and CIF;

donotexistsox=7

B,, C; and BO are paramagnetic with Bond
orders 1.5, 2.5 and 2.5 respectively y = 3
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32. Answer (04)

(i) (CH,),CuLi
_—
THF, 0°C

Kg/\
OH
(i) H,O"

M N
K=

() no
—_— —
S S

Xeo
H.C

OH

0 7~

o]

A
(ii))kH SH SH
(1
C>ZJ
)

Reney Ni /Y
_—
s S H,
OH
H.C

mCPBA
CH.CI,

oSl

(iv) It is an example of double Michel addition for
ring formation

CH, (COOC,H, ), —2%2, CH(COOC,Hj ), + C,H;OH

AN
HC CH C,H,OH
| |[ _Cszoi
Ao
Ph \ Ph Ph CH Ph
\ AR
CHICOOGH): ucooc COOGH,
OH Q
i u °
- e
Hclz/ \ﬁH Hzf \ICIH HCHO
b L, o a (ilC,H,OH Ph Ph
P >CH Ph P o Ph el
H,C,00C COOCH, HSC;OOC/ \cooc H

@E mCPBA @é
) — % 0

==

33.

34.

35.

mCPBA attack on e~ rich olifin e~ rich olifin is a
good nucleophile and mCPBA is a good

E*(electrophile)
oo

O

(i) Ph CHO, OH", A

(i) N,H,/JOH"
(i) 04/Zn

(vi)

Answer (C)

pr—dn T SliH3

Py N
SiH, SiH, F F

o 3C —2e bond
H
A T
| Polymer 1\ ./ \
o l H g
sp

pn’—pnllF

3

sp
Answer (B)

P — Oppenauer Oxidation

Q — Used in Etard reaction

R — Used in Wolf Kishner

S — Used in Benzoin Condensation
Answer (A)

Reaction A is the Arnd’t. Eistert reaction where
Ketene participates. Reaction C is the acyloin
condensation where free radical participates

o)

R l:l OH (1)SOC, R - CH, - COOCH
T (2)CHN, i 8
Reaction (A) (3) Ag,O/CH,OH

Reaction B

CH, — CH, — COOEt + EtO~ —> CH, CH-COOEt

CH,4 CH COOEtﬁ—COOEtaCH3 (‘L‘H —CO - COOEt
COOEt COOEt
Reaction C
@] 0]
R|C|O '—>(1)NaR|C!CH R'
(2)H0 |
OH
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Reaction D

HaC—C—CHz—f—O—CzH5

Il | o

(0] @) |
dil KOH,

diKOH, CH,— C - CH, + CO, + CH, -

H,0", A

36. Answer (D)

Fact based

PART - lll : MATHEMATICS

37. Answer (A, C)

L1 )2 1 )2 1
(sm x) (cos x) (sm
>

1 )\?
X + CO0s X)

+
3 2 3+2

Y
= + >
3 2 20

As per question, for the equality to hold,

sin”'x _cos™' x
3 2

.1 2
sin”' x 9
= = = —
(cos xJ 4

= Option ‘a’ is correct

Also

_sin'x _cos™' x
-3 2

= 2sin~'x = 3cos~'x

= 2sin"'x = 3(% —sin”’ x]
= 2sin"'x = 3—271—35in‘1 X

= 5sin'x = 3
2

P | 3n
=sin" x=—
10
.(Sch

= x=sin| —
10

_\/§+1

4

= Option C is correct

38. Answer (B, C, D)

f(6)=cos0
I = TIMf@»de

2n
= j In(cos6)d6
3x/2

/2
= j In(cos6)d6
0

=-Tin2
2

Iy = cos(n0052 e)de

Iy = cos(nsin2 e)de

‘nj?
0
‘nj?
0

/2
21, = J 2005(n/2),cos[%costjdx =0
0

=0
n/2

Iy = J. COS(ZTECOSZ e)de
0

Q:Tm#hﬁﬁﬁm
0
n/2

20y = J2(COSn).cos(nc0326)d9
0

n/2
=l;=- J. cos(mcos26)do
0

/4
= —ZJ cos(mcos26)do
0

Put20=z
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39.

=do= 1dz
2
n/2
Iy =- j cos(ncosz)dz
0
n/2

I :—I cos(ncosz)dz = —I,
0
=13 +1, =0

Answer (A, B, C, D)

1+(2020)’ cos? o (2020)x (2020) x

+(2020)* sin? a (cosbcosp+sinasinB) (cosccosy+sinasiny)
(2020)cosa.cosp

= . . 1 cosfcosy +sinfsiny
+(2020)sinasinB
(2020)cosa.cosy cosBcosy 1
+(2020)sinasiny +sinBsiny

1 (2020)cosa (2020)sina
=A=0 cosp sinf
0 cosy siny
. R
= A =(cospsiny —sinysinp)
. 2 . 2
= (sin(1=p))" = (sin(p-1))
= Ais independent of a
= Option ‘a’ is correct
Now
fp=y+a(a=15°
=>pB-y=15°
= A =sin?15°

_2-V8

4

= A
= Option ‘b’ is correct
Ify=p+a(a=15°
=>y-p=15°

= A =sin215°

243
4

= A

= Option ‘c’ is correct

Ify=pB+a(a=45°

40.

=y p=45°

= A =sin?45°

= A= l
2
= Option ‘d’ is correct

Answer (A, B, C, D)

(ZoR

P(Z.)
Zo+2,+27
(Z) =750
3
Zy+Z,+ 2y
(Z, )2 = 3 (ii)
Zi+2Z, +Z4

...(iii)
Now, Consider Rotation in AAQC
(Z,-25)

- - (Z21-25) gin'3
1Z1-2Z5| 1Z1-25]

=(2,-25)=(2,-23)e"™

(- AAQC is equilateral)
Similarly, in AABR and ABCP
(Z2,-25)=(2,-7,)e™ ..(v)
(Z3-24)=(Z5-2,)e"™ ...(vi)
adding (iv), (v) and (vi)

=(2,-2Z5)+(Z,-Z5)+(Z3-2,) =0

>Z2+2,+Zy =2+ 25+ 24 ... (vii)
N Zi+2,+2y Z,+25+ 74
3 3

= Centroid of AABC co-indices with centroid of
APQR
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Also,
|Zy+2Z, + 25| = |24 + Zs + Z|

[P

= Option ‘a’ ‘c’ are correct

Now adding (i), (ii), and (iii)

2 Zy+Z5+2
(ZO)1+(Z°)2+(ZO)3:§(Z1+22+23)+(43—56)

2 Z\+Z,+Z
:(Zo)1+(zo)2+(zo)3:§(Z1+22+23)+(13723)

(Z),+(Zo), +(Zo),

- :(Z1+Zz+zs)

3

= Centroid of AXYZ coincides with centroid of AABC
and APQR

Also, |(Zo )1 +(Zo), +(Zo )3| =|Z,+ 2, +Zj]

= Option ‘c’ and ‘d’ are also correct

41. Answer (A, B, C, D)

B
\/§x+\/§y+h§9\/§ and

Volume = );_yzh = 9\/5

= x\/zyx/i.h = (3\/5)3
~ GM.< AM.

= xV2=y2=h=32

42. Answer (A, B, D)

ro-e o522 ()

= f'(1)=0 = Option ‘a’ is correct

o 10 Jor o 2552220

1

12(x 1)

X
= '!.e" [In(4x‘3 —3x7* ) - WJO’X

X

j e [In(4x3 ~3x7)-

12(x41 —x’s) )
——_1dx ...(i)
x° (4x’3 —3x’4)

1
Now let g(x) = In(4x=3 — 3x4)

1
4x3 - 3x7*

()

(4x’3 - 3x’4)

=g'(x)= ><(—12)(x4—x’5)

=-12

..(ii)

From (i) & (ii)

{3

1

f(x)=e" In£4x4_3j

X

= f(3) = e3ln£12_3]

34
32

_ .3

=e In[s—J

e’ In(3’2)

....(jii)

=—-2e%n3

= option ‘b’ is correct

x%(x )2 x>t (x—1)2
eln(1+(4x4_3—1D
. X
=L =Iim 5
x—1 (x—1)
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4x-3-x*
. X
=elim

x—1 (x— 1)2

_ 4x-3-x*
=elm ———

1 x*(x —1)2

=—elim >
x—1 (X—'])

(x—1)2(x2 +2x+3)
=—elim >
x—1 (X—1)
=—6e
= Option d is correct
43. Answer (45)
1B 1B 1B 1B 1B....... blue balls in box

B B B B B ... Bk B2o19 B2o20 —
Boxes

1R 2R 3R 4R ...... KR 2019R 2020R — Red
balls in the boxes

Take p(n) : Probability that mam stops after
drawing exactly n balls. i.e. at the n"" position

red ball must be drawn
123 n-2n-1 1 ., 1
p(n)====... } ) ie.,
234 n-1 n n+1 n(n+1)
Red

<L:> n(n+1)>2020
2020

So,
© n(n+1)

=n=>45

44. Answer (37)

In the given diagram

45.

a=5+4=9,b=6+4=10&c=5+6=11
AM; +M,P =6 ..(i) (M\P = M;F)

AM, +M,P =6 ...(ii) (MyP = M,E)

(i) + (if)

AM, + AM, + MM, =12 .. (iii)
AAMM, & AABC are similar triangles

AM, AM, MM,

11 10 9

A, = 1M _10/\@/\42

TMMz & am, -
9

Use these values in (iii)

_ MMM, 10MM,

+ MM, =12
9 9 12

M, 108 _36_18
30 10 5
. 100 10
Similarly M;M, = — = —
Imilarly MzM, 30 3

And similarly MsMg = %

Sooc+B+y:E+E:ﬁ
5 3 15

=15(a+B+7)=148
_148 _

:?(aﬂ%y)_ 2 37

Answer (17)

Graph of f(x)=

Cd

(2/3, 9¢/4)

5
7

x=2/3
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3x% -2x).e*  (3x_2)e3*

2
:>K>9%:>K>16.625

=>K=17
46. Answer (01)

1

a,

=nvn>1and

ani1

S=-[1+4+8+13+ 19+ ...2018 terms]

S= —@[(2018)2 +6(2018)-1|
' 3, 6(2018)-1
1009%(2018) (2018)°

47. Answer (18)

Roots are a4, az, as

Then o4 +0, + 03 =—a, 040y + 003 +0g0 = b

and o o2 03 = —C
a+tb+c+1=-105
-a—-b-c-1=105

(o + 0y + 0tz ) (010 + Glp0g + 030y ) + 001003 —1=105

(g =1)(ay —1)(ag —1)=3x5x7

oy=4,0,=603=8
oy +o,+aogy =18
48. Answer (02)

In AABC

A(1,1)
1
1
R Q
2
2
B(23) P C(6, 5)
AR BP CQ_
RB PC QA
1 BP oy
PC
BP _4
PC
= P =(4,4)
= Equation of AP = y = x ...(i)
In AA'B'C'
A(12, 8)
R’ Q
B(1,1) P’ C'(9,-3)

AIR| BIPI CIQ|
X x =1
R|B| PlCl Q’Al
2 B'P' 3
— X X—=

3 P'C" 1

B'P" 1
:> f—
p'C' 2

£(9,-3)

Equation of A’P’
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y-8 "3 25 _
x-12 ., 11 25
3

>y=x-4 .. (i)

Lines given by (i) and (ii) are parallel,

therefore they will be the tangents to circle at
diametric ends

:>2r—i

V2
=r=42
Now,

49. Answer (02)

Using Cauchy'’s Inequality

(((\/m)1 (V) +....2019times))2 +(v2=2019x )1

<(2019x +2019+2-2019x)x 2020

= ((2019)Vx+1+42 —2019x)2 < (2021)(2020)

= (2019)+/x +1++42-2019x <+/2021x 2020

In the above equation equality holds when
x+1=2-2019x
= 2020x =1

X =
2020

1

a=oos 0

Now {@42020)&1}
2019

([ 11is greatest integer function)

_| 2021 12
2019

50. Answer (12)

~
ki

Orthocentre of AABC lies on
(—a, a(t1 +hh+ 13+ t1t2t3)

= Orthocentre, H =(-1-4)

Now

N

(~1.=4)
4
Slope of HS = e 2

= Slope of Lr bisector KM = —%

Now equation of KM

y+2_ 1
X 2
=2y+4=—x

=>Xx+2y+4=0
= K =(-4,0)

= area of ASKH, a:%x5x4:10

Now

i{,HZOfO}

n=1 o

{ 2020} { 2020} [ 2020
=[1+—|+|1+ +[1+ +
10 102 10°

{ 2020}
+{1+ +
10

=203+21+2
=227
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51. Answer (D)

n(n+1)(2n+1) (n+1)(2n*-5n-6)

n 2 -
. r 6 6
S=Ilm ) —
n%w; n

5

(n(2n +1)- (2n2 -5n —6))

=

n 2 (n+1)(2n2+n—2n2+5n+6)
lim 2| 8 .
Unactmeril [ n(n+1)
2
n I‘Z (n+1)><6(n+1)
= S =Ilim Z— 6 >
nooi=n n?(n+1)
4

:{43}:%

(Q) Consider
Q = 2tan~' (cosec(tan~"x) — tan(cot="x)

Put x = tan0

=q= 2tan”’ [cosece - tan(g - GD

= q =2tan”" (cosecO - cot0)

= q=2tan”" (1_0059)
sind
25sin? [gj
= g =2tan”"

2sin (ejcos 9
2 2
= q=2tan”" tan(g]

=q=06
=g=tan"x
Now

L becomes

(tan’1 x)
L=lim
x=0 (3 sin2x +2tan™’ 3x)

(R) x2—4x+2[x]+[-x]+4=0
Case1(xel)
X2—4x+2x—-x+4=0
=x2-3x+4=0

D<0

= No real values of x

Case 2

(xel)
X2—Ax+[xX] + (X] +[-x]) + 4 =0
= X2 —4x+[x]-1+4=0 ...(i)
= x* —4x+(x-{x})+3=0

= {x}=x*-3x+3=0

Now

0<{x}<1

=0<x?>-3x+3<1
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Case 2a

x2-3x+3 >0

Always true

Case 2(b)

X2 —3x+3<1
=>x2-3l+2<0

= (x-1)(x—2)<0
=>1<x<2

SX=1 ...(i)
Substituting (ii) in (i)
=>x—-4x+1-1+4=0
=>x2-4x+4=0
=>x=2

But1<x<2 andalso xe/
= No values of x

From C-1 and C-2

No values of x is possible

(S) 4,/logy x-2 +Iog1,3(x)5 +1120

= 4,flogy x —2 ~5logs x +112 0
Case 1
x>0
Case 2

logz; x-22>0
=x29

Now consider logsx — 2 = {2
= (i) becomes
4t -5(t* +2)+112 0

= 4t-5t> -10+11>0
= 4t-5t> +1>0

= 5t2 - 4t-1<0

= 5t2 _5t+t-1<0
= 5t(t-1)+(t-1)<0
= (5t+1)(t-1)<0

:>—1sts1
5

=0<t<1 [-t20]
=log; x-2<1
=logy; x<3
=x<3

...(ii)

=>x<27

From (i) and (ii)

= Total integral multiplies of 9 possible = 3
52. Answer (B)

As the given line lies in the plane
3+5-2d=0 and 2+3+2a+pB=0
S a=-6andB=7

(A) number of terms ="""'C,_, = °C,
B) X."'C,="C,+"C +"°C 4.+ 'C

_ n+1C
- r

Asn=13 = "C,
(C) X1Xox3 = 42 = 2x3%7
number of positive integral solutions =
°C,x 27+ °C, x27
=81+27=108
Total integral solutions = 108+27=135

(D) Perpendicular distance from the point
1+3-a+B|_ 17

J1+9+1 | Y11
53. Answer (B)

(P) Total ways is equal to the number of
inserting separators between two
consecutive vowels. Note that CORONA as
a whole will also be considered as one
partition for which we don’t need to inert any
separator

= Totalways =3x3=9

(Q | AdjAlad) (adjA) | =27"
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= (1A )” | adj (adjA) | = 27"

SIAP A 22718

- (\/g)nz—rwnz +1-2n _ 3%

2n* -3n+1 _
e

39

=2n?2-3n+1=78
=2n2-3n-77=0
=22 -14n+11n-77=0

=2nn-7)+11(n-7)=0
> ncan’t be —ﬂ
2

=n=7
(R) 5cos4x + 14cos2x + 10 = 32(cosx)®
Consider
R.H.S = 32 (cosx)®
Now e* = cosx + isinx
e~ = cosx — isinx
= e* + g = 2cosx
X | i

e" +e
= COSX =

., . \6
IX —Ix
Now  32(cosx)’ = 32[i]

= 32(cos x)6 = % ;

= %[e’sx +6e'** +15e'%* +20 + 15672 + 6e'*¥ +e"6"J

:%x2[cosz+6cos4x+150052x+10] ...(i)

Now according to the question

5cosd4x + 14cos2x + 10 = cosbx + 6cosdx +
15cos2x + 10

= co0s(6x) + cos(4x) + cos(2x) =0

= 2cos4x cos2x + cos4x =0

= (cos4x) (2cos2x+1)=0

Case 1

cosdx =0

It will have four solutions in [0, «]
54. Answer (C)

Let & be the an interior angle of the polygon

=2 -2,=(2,-2)e" =2, =(1-e*)Z,+€"Z,
=27 =(1-e)Z, +e™Z,..(1
And
2,-2,=(2,-2,)e™
=2Z,-e"2,+(1-e™)Z,
>

=Z,=¢e"Z +(1-e*)Z ..(2)
by()+(@) ~
=Z +Z2,=2,(1+e" -e™)+Z,(1+e™ -e")
=Z,+Z =(1+2isina)Z,+Z,(1-2isina)

= A=(1+2isina)and B = (1-2i sina.)

|Al=+1+4sin* o =3 -2cos2a
_2n-4 Ej
n 2

=>=|A| 3—20084775 ('.‘oc

AB =1+4sin’ o = range of ABis [1,5]

oo
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