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ANSWER KEY (AK)

QNo. | 1 2 3 4 5 6 7 8 9 10
Ans. 3 4 4 1 2 4 1 3 2 3
PART-A: Q.No. 11 12 13 14 15 16 17 18 19 20
ARESs Ans. 1 2 4 1 1 1 2 2 4 1
Q.No. | 21 22 23 | 24 | 25 26 27 28 29 30
Ans. | 0327 | 0006 | 0024 | 0006 | 0002 | 0008 | 0008 | 0024 | 0000 | 0001
Q.No. | 31 32 33 | 34 | 35 36 37 38 39 40
Ans. 4 3 1 3 2 4 2 2 2 4
PART-B: QNo. | 41 | 42 | 43 | 44 | 45 46 a7 48 49 50
ELE LR Ans, 1 3 3 3 2 2 3 2 3 2
Q.No. | 51 52 53 | 54 | 55 56 57 58 59 60
Ans. | 0022 | 0004 | 0008 | 0003 | 0006 | 0040 | 0004 | 0006 | 0005 | 0047
Q.No. | 61 62 63 | 64 | 65 66 67 68 69 70
Ans. 2 4 2 1 2 2 2 3 2 2
PART-C: QNo. | 71 72 | 713 | 714 | 75 76 77 78 79 80
MATHS Ans. 3 4 3 |3 4 3 3 2 1 1
Q.No. | 81 82 | 8 | 84 | 85 86 87 88 89 90
Ans. | 0025 | 0045 | 0003 | 0006 | 0002 | 0020 | 0001 | 0040 | 0025 | 0009
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PAPER

PART-A: PHYSICS

mg-f,=ma ...(i)
f,—m'g=mt .. .(ii)

(i) & (i)
._ m(g-f)
T o)

(m —m)g =

2wf
g+f

The breaking force is insufficient, so the
block will not slide.

49 9o AU B, 3 YCHI e T
caslll

Shear Strength
=(0.6)(200)F120N

ma «
=200N

—
10kg N |20m/s®
=200N

109 =100N

SEIEEGL
=(0.6)(200)F120N

ma « —> )
=200N 10kg N | 20m/s
|~ T>=200N

10g =100N

So friction force 37d: g9 g1 = 100 N

and acceleration will be 20 m/sec? only
3R @R A 20 m/sec? BT |

Net contact force on the block [e& W &
dUh 9 = (200)? + (100)?

= 100 +/5 N
All mechanical interactions are electromagnetic
at microscopic level.

it FifFe oI ge wR W fag@
THDHT YgRT B ¥ |

a= ((jj—\t/ slope of v —t graph

Fromt=0tot=10
a = slope of v —t graph = + 6 m/sec?
T - (500) g = (500) (6) = T =8000 N

4.

T a=6

5007 kg J
LSOO) g

(i) For uniformly accelerated/deaccelerated
motion

V2 = u? = 2gh

i.e. v-h graph will be a parabola (because
equation is quadratic).

(i) Initially velocity is downwards (-ve) and
then after collision it reverses its direction
with lesser magnitude. i.e. velocity is
upwards (+ve). Graph (A) satisfies both
these conditions.

Therefore, correct answer is (A)

Note that time t = O corresponds to the point
on the graph where h=d

Next time collision takes place at 3.

v

att=0,h=d

1-2:Vincreases downwards
d h  At2- velocity changes its direction
2—3 V decreases upwards

collision takes
place here

N

() v& 9 @Ra/Ffea wfa & ford

v2 = u? + 2gh

AT v - h TH WRaed BRN (i TR0
feara TR 8 1)

(i) IR H 9T AT P IR (-ve) B AR TaFhR
@ 9§ I8 I feem 95 <& 7, R
IRATT Ugal H $HF | & I FW &Y 3R
(+ve) BRT| (A) U% 9 QM ¥@ B U
BT B |

ara: (A) fawea wE & |

JE t=098 9T 8 W&l W% 4 h=d B

\

at t=0,h=d

1521V T @ 3R gedr ¥
d h 2 TR > 7 o RE dgerr @
253 VHWR B AR T 7

bl LRk i
VD] ghsj gh g8

N

ATl IR Tadhr, Rafd 3 v 8rfY |
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® | _Reg. & Corp. Office: CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)-324005
Resonance Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in SOLOLIAMCT2060823C1-3
Toll Free: 1800 258 5555 | CIN: U80302RJ2007PLC024029

Educating for better tomorrow




From constrained motion,

ag = a_A =-a
2
ag = a
ap = 2a
mg — T = m(2a) (D)
2T —mg =m(a) (i)
from (i) and (ii)
a=9
5
S0 ag = 9 S a,= 29
5 5
a=5
i
(300)g Emg (300)(a)

If we see with respect to the helicopter
N = (300)g + (300) (1)

N = (300) (g + a) = (300) (10 + 5)

N =4500 N

to air (Far)

Force due
a=5

1000+300=1300kg

l

(1300)g

If we draw the free body diagram of
(helicopter + passenger) system

Fair — (1300) g = (1300) (5)

Fair — (1300) (g + 5) = 19500N

Ais true but R is false
AT g fog R 2|

10.

11.

F=2Tsin0
a= T cos 0
m
\F
0
T T
A\
2Tsin6
0
m—> m
TcosO
a= F cos © _i X
2m sin © 2m a2 — x2

Max. frictional force
fHad g9 gof

N

Fcos53°
HN % cos

mg F

Fsin53°
fmax = UN
= u(mg + F sin53°)
:0.2(20x10+30xg)
=448 N
As applied horizontal force is Fcos53°

= 18N < fax, friction force will also be 18 N.
gfdh A T Afist 9 Feos 53° ® = 18N

< frax, TEOT g1 AT 18 N BT |

mg-F=ma ... 0

la m—lm' Ta
I

3« 4+

g (m—-m')g
F-(m-m)g=(m-mYa
from (1)

F-mg+m'g=ma-m'a
mg—ma—-mg+m'g=ma—m'a
m’'(g + a) = 2ma

g+a

m!

/\
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12.

13.

14.

HN \L

mg
N=mg-F sin 6
F cos 6 =puN = pu[mg - F sin 0]

- L_mg
€C0S0O+pusing

F is minimum when cos 6 + p sin 6 is max

F =79 8, [ cos 0 + psin @ 3f¥ead © |
d (cos®+pusinB)=0
do :

= —sin® + pucos6 =0
= p=tan 6
ordr  O=tanlp

also 31 cos O + psin®

= J1+p? for@=tanlpy @& forg

thus 3 F,, F = £ MY

e «/l+ u?

tan(3p)

When the boat is standing on the port, the
flag flutters towards N — E. So, the actual
velocity of wind should be in N - E

direction, and its magnitude will be

722Kkm/hr = 722 x % =202 m/sec

N
A
V= 2042

2042 sin45°
=20

450°

> E
2042 sin45°
=20

Now the boat moves with a velocity 126

Km/hr = 126x % =35m/sec towards

north.

So, V,,, =V, —V, = (20i +20]) - (35])

15.

16.

6 =37°
Since the flag always adjusts in the

direction of V,,. So, the flag will settle at

an angle 37° south of east.

y =tan6 = p in limiting case

dx

I Rerfa #
dy 3 1
dx 6 2

0

=>x==*1

Sodd: y= l
6

Given, acceleration a = bt
foam a8 f6 <R a = bt

2
y:bt:v=bi+c
dt 2
Att=0W,v=vy = C=V

2
So,v = 7+v0

ds bt
—=—+V,

da 2

3
= S=?+V0t
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17.

18.

19.

20.

Acceleration of the block

_ mgsinf—u,mgcoso
m

a= gsino—pgcosd =4
Length of the incline = 30 cosec 37 = 50 m.

s:ut+%at2:>50:0+%(4)t2

t =5 sec.
2
X .
% ........... (I)
2U-cos“ 0

For maxima Sfeas & oIy, % = 0 gives

2

ar Stano = L
gx

y =X tand —

Put (i) in (i)
(i) B () § T W)
u? _gzxz

Ymax = 297

FBD of pulley
foR=I &1 FBD

Ny

T=Mg

mg

21.

22.

23.

24.

F=Mgsino-T

T=Mg

= f = Mg sin6 — mg

fstatic < Hs N

Mg sind — mg < ps (mg cos0)
m > 6

Mpin = 6 Kg

Uy

as 89gsin30°+4gsin30°-2 x 8gcos30°-0.15x 4gcos30°
12

3)m/s?=03.27

,_60-8/3-4J3 _-+3)
12

0006
0024

Y/

Tx

=V, cos 37° = (g sin 37° t,) cos 37°

V, =V,sin37°=gsin? 37°t,

Ty

r

V = fvrf +Ve
10x3 2 2
= «y16t +0t
o5 1 2
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26.

27.

28.

vd—v_8 2X
dx

\% X 2
:>J.vdv = I(S—Zx)dx :>V? = 8x — x>

= v? =16x — 2x°

AtB, W v=0 s0,x=8

Hence, 31d: AB =18

T, T,
6 p—<{ 4 p—€ 2 —>20N

J77777777777777777
u=0.2 0.2 0.2

(i) Let the blocks do not move

then T, =20-4
T,=T;,-8=20-4-8=8N

Since T, < max possible friction force for 6
kg block

hence it will be at rest and this assumption

is right. Therefore tension in the string

connecting 4kg and 6 kg block = 8N
T, T,
6 p—< 4 p—€ 2 —>20N
777777777777777777

u=0.2 0.2 0.2
HMET e T T8 B ©
@ T,=20-4

T,=T,-8=20-4-8=8N

GfH T,<6kg® Tcdb & ford Afman dva
gy g

3@ ¥ foRm # B den uR&eu WE B |
31d: 4kg T 6 kg e B WA WA H IAME =
8N

Block will move when. Fext becomes more
than F = 0.6 x 20 x 10 = 120 N. This

Smax
happens at time > 3s.

ifp dd Ifd M o9 F = 0.6 x

ext smax

20 x 10 = 120 N ¥ 3fe B T8

Y > 3s TR Bl |

120N ——F

20 dt
\ 10
jdv: JF_lzodt
3 5 20
5
J~4O t— 120 .[ (200—120) at
3 : 20
=28.8 m/sec

Ans. 24 m/sec

29.
40 sin 37° = 24

N A

i 37°

' 40 cos 37° = 32

!

109
N+24-100=0 for vertical direction
N+24-100=0 ofaq fe=m 4

~ N=76N

Now 0< fs < UsN
0<fs <76x0.5
0<fs<38N
32 < 38 Hence f=32
acceleration of block is zero.
A BT @R LA B |

30. a= (4 1) g= 6 m/s®
4+1

1 5
S =ut + > at

6—o+1 6 — (-6)] t*
= 2(—(—)]

t=1sec

PART-B: CHEMISTRY

32.  SOCl, + 4NaOH —>

moles (A1) = 27220 =200

/\
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33.

37.

38.

EGE

41.

42.

Na,SO, + 2NaCl + 2H,0

200 moles (Frer) 400 moles (Fier)

m=200x142¢g
=2840Kg

m=400x585¢
=234Kg

= X=28.4-23.4=5Kg.

2nr = nA

Here (I&f), n = 2.
so2nr = 2X . r=29.
Radial nodes =n—-1-1
Angular node = |

g A =n-1-1
Brofig e = |

Mn - 1s2 252 2p® 3s? 3p® 3d°4s?

() n+ ¢ =4 for 3p & 4s electrons. Hence,
total=6+2=8

(2) m = 0 for all s-electron and two-p
electron and one d-electron.
total = 13.

(3) No. of unpaired electrons = 5. So,
pu=5.92 BM

Mn - 1s? 2s? 2p® 3s? 3p° 3d°4s?

Hence,

(1) n+ ¢ =4 for 3p & 4s FAGZI | 3T FHA
S =6+2=8

(2) O s-goIagie SR &1 p-geldg AR B
d-sefagi & fold m =08 $Hfey s9a1 |/
H@ 138 |

(3) 3gfma solagl @ W& = 5 37,

1 =5.92 BM

@ - — CHg—ﬁ—CH:O+

0]
CHg—ﬁ—CHz—CHZ—CH=O

O
After removal of one electron :
C+:1s?22s22pt ;
N*: 182 252 2p?
O*:1s2 282 2p® ;

43.

44,

45.

46.

47.

48.

Be

N

F*: 1s? 252 2p*
Removal of second electron will require
maximum energy in case of O because of
its half filled electronic configuration after
removal of one electron.

of 2nd

increasing order ionisation

enthalpy :C<N<F<O

% golggid 8CM & U

C+:1s22s22pt

N*: 152 252 2p?

O+ :1s22s22p®

F+: 1s? 2s2 2p*

we 8 5 0# 9 N gaAdE &M &
fog aifman Sof & ravgwar BN, Fife
TP soided & ed oH & 91 I8 g
RT = gRYr HR oI B |

- fedra amg== el 1 gedr g3 %HH : C

<N<F<O

Refer periodic table.

g ARl < |

Due to inert pair effect.
A T Y9d & HROT |

Second electron gain enthalpy is always
endothermic.

fgda saaer= U801 Tl gad TS

gl 21

Cl—CHz—CH:CHz ) CH3_|C:CH2; CHS—
Cl

CH=CH,—Cl

(3) 10

(Screening constant (o))

(e i (o))

2,2=0.35+2x0.85 = 2.05
23=2x035+2x0.85 = 2.40
24=3x035+2x0.8 = 2.75
25=2x085+4x0.35 = 3.10

/\
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49. C-C-C-C-NH-C, C—?—C—N H-C,
C
C

|
C—C—Cll—NH—C, C—C—NH-C, C—C—C-NH-
|

C C
c-C, C—(IZ—N H-C-C
C

50. (2) Na(g) > Na* (g) + e~

51.
- 24Cf 152 | 252 ZDB 3s?
n 1 (2 |2 3
| 0 |0 |1 0
m 0 0 (-1.0+1) | O
ntFm |1 |2 | (2,3,4) 3
3pe 3ds 451
3 3 4
1 2 0
n 2- -4
53.  [SO2]=—>2_ = L.2x10 ';IA/ N,
V(L) 10
=1.2x10tM
_ 1.2x10™
. Molarity of Fe,(SO,); = T
=0.04 M
1.2x107!
. Fe,(S0,); @ AreRdl = 3

=0.04 M

Nee,(so0,), =M *x V =0.04 x 0.5 =0.02

" Mge,(s0,), =0.02x400=8g9=x
54. (B), (C) & (E) are correct. &I ¥ |

80 N wt.of AgBr

56. = —
188 wt. of organic compound

80 0.188
>< —

— x100 = 40%
188 0.2

57.

59.

60.

As there is sudden Jump between LE; &
I.Es, so this element will have 4 electrons in
outermost shell Hence, It has four valence
electron.

g 1.E, T 1.Es & AT 3MAMd Hadl § gAfey

Ig I 9TIAH I H 4 SAdelT G| ¥
Ig IR GOSN FAFeT ¥l 2 |

Expected electron configuration should be
[Kr] 40" 5s°. The principal quantum
number (n) of valence shell is thus equal to
5. So the period of the element to which it
belongs is 5.

Feifad geraeie afffa=m [Kr] 4d° 5s°
BAT AU o |IAol Bie B g
FUCH HE@ (n) BT AM 5 & SRIER B

3T 39 I BT 3fmad 5 B |

Electronic configuration of an ion [M*] is
[Ar] 3d°, so electronic configuration of M is
[Ar] 3d°, 4st. Atomic number of M is 29 so
atomic number of element which is just
below M in the periodic table is 47.

TS MF [ M*] &1 galagiae ifafa=ma [Ar]
3d©0® | 31 M BT [Ar] AfAfa=IrT 3dw0, 4518 |
M &1 WRATY] HHIB 29 B SAGIY M &
qTel T BT URHTY HHID 47 E |

PART-C: MATHEMATICS

61.

62.

D>0

(a+b)>-(a-b+8)°>0 VaeR
a’+a(2b-1D)+b*+b-8>0

soD<0

(2b-1?-4(* +b-8)<0 -8b+33<0

33
>_

b b..=5

min

(as bis integer b & qUlid )

1. tanatan2atan3a =tan3a —tan2a —tana

always holds good. 9%d ¥ ¥
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63.

Sindga + sin2a
sin2a sinda

2. RHS. =

_2sin3acosa
sin2a sin4a

= i =cosec a(using 7 /7 =a)
sina

Hence, (B) is correct. 3/d: (B) &l &
3. cosa+cos3a +cosba

sin3«a
= c

: 0s3a
SN
Y4 ; 4
2% sinfr+=
_sin6a_s'n7_ ( 7]_1
2sina 2sinZ 2sinZ 2
7 7

2
Also T coS2a = cos7

T
=—-cos 7—=
=)

&
=—CO0S 7 =—-Ccosba

4, 8cosacos2acosda

. 8rx .
Sin— Sin—

_sin8a _ 7 7_4
siner sinz sinz
7 7
. 3n . b5rn
SnN—snN—sn—
14 14 14
_ S(?mj (4%} (ZR\J
= cos| — |cos — |cos —
7 14 14
3n 4r
e
7 7

0 2n 4n
=—C0S —COS—COos—
7 7

7
so g4fery

4n

b4 27 4n T 27
COS—CO0S—CO0S| 2t — — |+ COS—COS—CO0S
7 7 7 7 7

I 2n 41
= 2 COS—CO0S—CO0S—
7 7 7
25in23(nj L snZ
- 7)__ 1777
—_— 2
23snt 2" gnl
7 7
__1
4

64.

65.

66.

q°=AR® 'and p’= QR**

Tosq=ARP 971 = (AR ™1 ARMTHY?
2_2\1/2

=(pa)""=pq

Ta=12+22+3%+ ... +n?
nn+2)(2n+1) 2n3+3n2+n

Tn= 6 - 6

S =T, - %[ZZn?’ +33n2+3n]

_ 1Hn(n +1)}2 L3+ +) | n(n +1)}

6 2 6 2
s _n(n+1)2(n+2)
L L L)
12
5—12_2 32_£ 52_
5 52 5° 5*
2
2_5+ .............. ...(i)
1g_ 1,22 3 4
5 5 52 53 54
2
2_5+ ...... o0...(ii)

(i) — (i) we get A

6 3 5 7 9 11
—S=1-Z+ S -+ =4 .. i
_6 - 1,3 5,7
25 5 52 53 5*
%+ ....... o0...(iv)

(iii) — (iv) we get 9

=1l- =S4+ == = 0

@[6]12222

By 2| 1|
25 5., 1
5
B, 2(5)_2
25 516 3
—§x3—§ Ans
36 3 54

/\
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67. log, abc =6

abc =6°

b® =6°

(b2 =ac)

= b=36
Since (b — a) is a square
fF (b—a) Th guf a7 7 |
.. Possible values of a
=35, 32,27, 20, 11

. ad g9Ifad A
a=35, 32,27, 20, 11

b? 36

Now C=—=
a a

is an integer for a = 27

2 2
c=b—=£tguﬁ25§, a=27

a a

. a=27,b=36,c=48

.a+b-c=15

68.

111 11

a H 'H, 7H b

are in AP g9} 2ol § ¥ |

11, 11y

H a H, b
a b

H, = H,

1+ad 1-hd
H1+a+ H,+b
H,—-a H, -Db

a b

+a +b
_l+ad
T a b

_a —
l+ad 1-hd
2+ad 2-hd

= +
—ad bd
1 1

= —2+2(—)=—2+(n+1)2 =2n
dib a

b

69.

70.

71.

2 1
k = i = — = —=a=9
7 a¥* a 9
S a i =12
1-r .1
4
1050=1+1+1+..... +1 1050 times
1+[1—lj+(1—gj+[1—§J+ ..... +(1—%)j
2 3 4 1050
11 1
1+ =+ =+...... —
3 1050
_ x+1
2024
1_;,_1_{_}_;,_ i
g T 1050 _ X +1 4
1+—+E+ ........ +i 2024
3 1050
x =2023
2b=a+c

a,p,b,q,c are in A.P Hence,

—a+band _b+c
P=732 =2

Again, a,p’,b,q"and c are in G.P.
Hence,p'= Jab and q= Jbe

a-c)a+c+2b
. pt gt - @-Olare:2)

=(a—c)b=ab—-bc=p? —q?

2b=a+c

a, p, b, q, c IR Fof # 7 3@

a+b b+c
=27 R g=—=
P 2 a 2

g a,p’b,q 3R ¢ uiTR Soft 7 2 |
a1, p’ = +ab 3R g =+bc

2_2_(a-c)a+c+2b) _ (a-c)b

=ab-bc
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72.

73.

74.

As b a;,a,,a5..a, 1,8, are in A.P., hence
FfF a,,a,,8;..8, 1,8, TR 00 7 7 |
d=a,-a;=a;—-a,=..a,—a,;
sind[seca;seca, +seca, secag +...+seca,_; seca,]

sin(a, —a,) + sin(az —ay) - sin(@, —a,4)

c0sa;cosa, Cosa,Ccosag
= (tana, —tana,) + (tanaz —tana,) +...+ (tana,, —tana,_;)

=tana, —tana,

a,b,c are in H.P.
Hence, H.M. ofaand cis b.
-~ Jac>b (-.GM.>HM.)

Since A.M. > G.M., so
101 101

% > ((\/;)101 > blOl ( \/5 > b)
or 2b101 _ a101 _ ClOl <0

Let f(x)=x? —kx +2b'%t — a1t 10t

f(0) = opl0l _ 5101 _ 101 _
Hence, equation f(x) = 0 has one root in
(—o0,0) and other in (0,).
abc TWHS S H B JA a AR ¢ @
IHAS A b g |

-~ Jac>b (-.GM. > HM.)
FfH AM. > G.M., s9feg

a101+ C101
— > (Wac)'* > bt (-.Jac>b)
aq opt0l_ 5101 _ 101

T f(x) = %2 _kx + 2bl01 _ 101 _ ;101

f(0) = 210 _ a2 _ 101 (g
I FHIHROT f(x) = 0 BT TP qoA (—0,0) H &
e (0,00)H B |

cos® ™ +c0s* 3" +cos* 2T +cost /T
16 16 16

16

= [1+ cosmB]z +(1+ cosSn/sz +(1+ cosSrz/BJ2 +(1+ cos7n/8]2
2 2 2 2

- %[(ﬂ cosn/8) + (L+ cos3n/8)? + (1-cos3n/8)? + (1- cosnls)z]

cosa,_,cosa,

75.

76.

77.

78.

1
22[4 + 20052 /8 + 2cos2 3n/8

%[4+1+c05n/4+1+0053n/4]
:1 6+i_i —E
47 V2 2] 2

f(x) = (sin’ + cos’x)® — 3sin’x cos’x (sin’x
+ C0S°X)

f(x)=1- %(sin22x)

A=2c0s?0+sin0<?2

2-2sin’0+sinB <2
, . 1
ZSIHG[SIHG——] >0
2
. , 1
sme[sme——j >0
2
. 1
sin® (-, O]u[—, ooj
2
But W=j sin6 e[-1, 1]

sin6 e[-1, O]U[%,l}

B=0 F?’—’T}
2 2
AnB=6e| % 20| |7 3"
2 6 2
2
2cos(a+bx) = x — X2+5— -2 - 1

(x-1)P2<-2
=cos(a+tbx)=-1

= a+bx=2nt—rwandx=1

xz—«/§x+\/6:0<OL
B

Equation having roots 1+ iz,lJr 1

BZ

/\
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79.

80.

1 V3

- ++46 =0
x-=1 x-1
1 3
S
[x—l j x—-1
1 2J6 3
+6+ =
(x—1)2 x—1 x-1

1+6 (x-1)°+ 26 (x-1) = 3 (x-1)
=6+ [246-15) x+ [10-26)=0
, (2\/5—15] {10-2%}
SX | ———— X+ ——— =0

6 6

_2J/6-15 = _10-2/6
6

So, a
6

= a+b:—E
6

Now quadratic equation
xX*—(@+b-2)x+(@a+b+2) =0is

also 6x% + 17x+7=0

Since, D = (17)? =4 (6) (7) > 0, sum of roots

17
= ——and product of roots = ’
6 6

Hence both roots are real negative

X1 (X = X2)> + X (X = x1)* = 0

= x2(x1 + X5) — 4X XX + X1Xo (X1 + X2) =0
D= 16(x1x2)2 — AX1Xo(Xq + x2)2 >0 as XiX; <
0

Product of roots = x;x, <0

Thus root are real and of opposite signs

X1 (X = X2)> + X (X = x1)* = 0

= x2(x1 + X5) — 4X XX + X1Xo (X1 + X5) =0
D= 16(x1x2)2 — X Xo(Xg + x2)2 >0 as XX <
0

Al BT YOH = X3X, < 0

31 ol aRafdd iR fawda s @ 2

Put 2" =t, then (1) can be written as
2X=t¥ET W (1) A

1+I092t—2|ogz(t+3)+glog2 (10—%] =0

= 1+log, t-log,(t +3)* +log, (10t —1) —log, t =0

= log, (10t —1)/(t +3) = -1

81.

82.

= 10t-1= %(t+3)2

= t*-14t+11=0

If t, =2, t, -2 are roots of (2),

gfe t, =2%, 1, - 2%

thends , tt, =2 -

=X X = |ngll

()@ 9o 2|
2° =11

S= {oc : Iogz(gz“’4 +13)—Iogz[g.32°"4 +1j = 2}

|ogz(92“-4 +13)—|og2(§.32°‘-4 +1j =2

92%~4 113
= log, 5 =2

29% 244

2

20-4 5 a-2

= 9 +13:4(E9 +1j
= 9202 113-109"2 +4
= 92— 10y +9 =0 [wherey =97
= y-9(y-1)=0
y=9 ory=1

9*7?=9 or 9*%=1

SO a=2,3
= s={2, 3}

Now x* — 2 EZQT

aes
x?—50x+25B=0
for real roots

D>0

X+ Z(oc+1)2 B=0

oEeS

50°— 1008 >0 [D = b®— 4ac]

2500 — 100 § > 0
25-$>0
p<25
Brmax = 25

1
e - 11e* - 45" + 5= 0

Lete*=t

45 81

- 11t— T+_:0

2

/\
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262 - 22t~ 90 + 81t =0 10n  14n
3 ) <3n<——<—<bgp
262 — 22t + 81t +-90=0 3 3

[0 ——
< "

4r 14n
Hence e* = a,B,y 93+97:?+T:6n:an =a=6
X = 10ge (), l0g(B), loge(y)
sum of solution = loge(a) + l0ge(B) + l0ge(y)s - 3+ (c0s80°c0s20°/sin80°sin 20°)
= loge(afy) = 10ge(45) = p = 45 ' (cos80°/sin80°) + (cos 20°/sin 20°)
= 2sin80°sin20° + cos80°c0s20° + sin80°sin20°
83. 2 sin?x =3 sinx+1<0 sin20°cos80° + cos20°sin80°
, . - ° —cosl ° 1-cosl
= (2sinx - 1)(sinx 1) <0 = 08607 c0s100" 1 cos60° _ 1 cos100
1 < sinx <1 = tans0°
2
onn+ Eex<onmn+ 2 nel (D) 86.  Let the m" term of final A.P. = n" term of
second A.P.
| AT mdi Ug FAR Sl ® = ndl ug

-11n/6  -7n/6 n/6 5n/6

AR S § O B |

| 2+(M-1)x3=3+(n—-1)x2

—4 3
X2 +X—=12<0 Am-1=2n+1
= (X+4)(x-3)<0 3Am=2n+2
= Xxe[-4,3] . ) %:”T”:k(say:w)
(1) and 3R (2)
m=2k,n=3k-1
xel|4 TR xS 2k <50 ,3k —1 <60
6 6 6 1
Integers are ol —4,1,2 B k<25 ,k<20§
K <20
84. 3+3c0s0=2-2cos’0
2 —
= 2c0os@+3cos0+1=0 87 Cox=t: tanazL tan p = 1
— (2cos O+ 1)(cos0+1)=0 t+1 2t+1
: = =_1 tan ( + p) = —ano+tanp
cosf=-1 ormcose——E (o +) 1— tano tang
if If¢ cos 6 = —1 then v 1
_ t+1 2t+1 _ t@t+D+t+1
d9 6 ==, 3w, 5xn, 7=, O, ... 1—i 1 (2t+1)(t+D)-t
if af cos 6 = — 1/2 then t+1 2t+1
2
cq oo 2t 4n 8n 10n ldn :2t2+—2t+1 —1=tan(a+p)=1
—?,?,?,T,T, ......... 2t° +2t+1
solution in increasing order
ESEESEEL RS - _i( 2r—1+2r+1j_
2n 4n 8 ' ~\r2r-n(2r+1)
0<?< T <?<?
= T, < 10
0, 6, 65 2424
(2r-1(2r+2

r=1
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_ﬂi 11
2402r-1 2r+1

_ 40

21
89. 1_ :stinx:ijx:E
1-sinx 2 6

90. (a’+ a—12 +3) (b*+ b_12 +5) (c’+ Ciz +7)

[ s fe2

.. Minimumisata=b=c=1
Minimum value =5.7.9=315=p. q.r
p+g+r =3+1+5=9

1 1 1
&a. (a2+¥+3) (b2+F+5) (c2+C_2+ 7)

(o et )l

“a=b=c=1WR YA 2|
AdA {19 =5.79=315=p.q.r
p+g+r =3+1+5=9

---- TEXT SOLUTIONS (TS) END ----
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JAMMU
mﬁnm LAD-IA-'KH
2898 —a
O
PRADESH
CHANDIGARH - PUNJAB 1800
703 6912 _
7
/ Me20s  UTTARAKHAND
4 ' DELHI SIKKIM MEGHALAYA
RAJASTHAN 18,361 ne 427 ARUNACHAL
2,31,427 o PRADESH
[ 479
e UTTAR PRADESH — o~
o\" 1,46,716 2y e 2 NAGAZI‘.Z:D
88,872 ‘ g
o g MANIPUR
MADHYA PRADESH Jl;.:;l;umn 742
e CHHATTIS- )‘ \ MIZORAM
zz 493 a1
DAMAN & DIU GARH
ne 16,579 o g TRIPURA
MAHARASHTRA
15,659
DADRA & '
99,593
NAGAR HAVELI s =
84 TELANGANA P
8207 ’
o TOTAL ENROLLED
GOA KARNATAKA
378 102,336 - STUDENTS
m v ANDAMAN & NICOBAR (april 2001 to March 2022)
5 3 9,42,310
LAKSHADWEEP PUDUCHERRY J J
10 TAMILNADU 226 Classroom: 5,44,210
KERALA 7616 - ResoBASE: 70,844
20,657 _ DLP+elP: 327,256

Note: The figures shown in the map are student count fram respective
State & Unian Territary, The Map is anly indicative and not to scale

Resonance : The Legacy of 21 Years (2001-2022) of Academic Excellence
NTSE
;?IEI'-(?E%V) 2 50 W +§|Emmz'n:$ SINCE 2006 ’ 2440 Scholars
229 AIRs in TOP-100 (Classroom + DLP)

sﬁﬂ I 2 8 5 9 Fellowship Winners
JEE (Mai
JaeEe™ > 2.40 TG Lo
136 AIRs in TOP-100 (Classroom + DLP)

OLYMPIADS » 52 Medalists (Gold/Silver/ Bronze)
NEET (UG) + .
/ AIPMT » 19 i; El l ( St 2012
19 AIRs in TOP-100 (Classroom + DLP)

SINCE 2008 in International Olympiads

cascs , 41 79 5 Times AIR-1in

SINCE 2013 Selections CA & CS Exams

CLAT, SET 7 7
& GPTU P AIR-1in GPTU
SINGE 2014 Selections
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