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PAT : TOPIC-WISE WEIGHTAGE SHEET (WS)

Educating for better tomorrow

Total Qs 54 54 108 Subject wise Qs. 18 18 36
Max. Marks 186 186 372 Subject wise Marks 62 62 124
PAPER1-MATHEMATICS
Question Type & Sequencing
MSQ cBQ Total Total %
(]
S.No. Topic Name Qs: Mar!<s Weightage
No. of Qs. No. of Qs. (Topic- | (Topic- o
. . . . (Topic-wise)
Qs. Sequencing Qs. Sequencing wise) wise)
Class-11 14 4 18 68 100.00%
1 Trigonometry 3 1,11,12 _ _ 3 12 17.65%
5 Binomial 6 2,3,4,5,9,14 2 17,18 8 30 44.12%
Theorem
3 Basics 4 6,7,8,10 2 15,16 6 22 32.35%
4 Sequence and 1 13 _ _ 1 4 5.88%
Series
Total 14 4 18 68 100%
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PAT : TOPIC-WISE WEIGHTAGE SHEET (WS)

PAPER1-PHYSICS
Question Type & Sequencing
. MsQ CBQ Total Total %
Topic Qs. Marks .
S.No. . . Weightage
Name No. of Qs. Sequencin No. of Qs. (Topic- | (Topic- (Topic-wise)
Qs. €4 & Qs. Sequencing wise) wise)
Class-11 14 4 18 68 100.00%
Newton’s
1 laws of 1 19 _ _ 1 4 5.88%
Motion
2 Friction 5 20,24,25,27,32 2 35,36 7 26 38.24%
3 Circular 4 21,22,28,31 _ _ 4 16 23.53%
Motion
Work,
4 Power & 4 23,26,29,30 2 33,34 6 22 32.35%
Energy
Total 14 4 18 68 100%
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PAT : TOPIC-WISE WEIGHTAGE SHEET (WS)

PAPER1-CHEMISTRY
Question Type & Sequencing
MsQ cBQ Total Q. “Tn‘;triL %
S.No. Topic Name (Topic- (Topic- Weightage
No. of Qs. No. of Qs. wise) .P (Topic-wise)
Qs. Sequencing Qs. Sequencing wise)
Physical Chemistry
Class-11 7 2 9 34 50.00%
1 Gaseous 4 37,39,40,42 _ _ 4 16 23.53%
State
Mole
2 3 38,41,43 2 51,52 5 18 26.47%
concept
Inorganic Chemistry
Class-11 7 2 9 34 50.00%
3 Chemical 4 44,46,47,48 2 53,54 6 22 32.35%
Bonding
Periodic
4 Table 3 45,49,50 _ _ 3 12 17.65%
Periodicity
Total 14 4 18 68 100%
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PAT : TOPIC-WISE WEIGHTAGE SHEET (WS)

PAPER2-MATHEMATICS
Question Type & Sequencing
MSQ NVQ Total “'Il'lotil %
S.No. Topic Name Qs: arks Weightage
No. of Qs. No. of Qs. (Topic- | (Topic- o
. . (Topic-wise)
Qs. Sequencing Qs. Sequencing wise) wise)
Class-11 10 8 18 64 100.00%
1 Binomial 4 1,2,3,5 3 12,13,18 7 25 39.06%
Theorem
2 Sequence and 3 4,9,10 1 17 4 15 23.44%
Series
3 Basics 2 6,7 2 14,16 4 14 21.88%
4 Trigonometry 1 8 2 11,15 3 10 15.62%
Total 10 8 18 64 100%
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PAT : TOPIC-WISE WEIGHTAGE SHEET (WS)

PAPER2-PHYSICS
Question Type & Sequencing
, MsQ NVQ Total@s. | 1Ot %
Topic . Marks .
S.No. Name (Topic- (Topic- Weightage
No. of Qs. - No. of Qs. . wise) .P (Topic-wise)
Qs. Sequencing Qs. Sequencing wise)
Class-11 10 8 18 64 100.00%
1 Friction 3 19,21,27 3 30,33,35 6 21 32.81%
Work,
2 Power & 4 20,23,25,26 2 31,36 6 22 34.38%
Energy
3 Circular 2 22,24 3 29,32,34 5 17 26.56%
Motion
Newton’s
4 laws of 1 28 _ _ 1 4 6.25%
Motion
Total 10 8 18 64 100%
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PAT : TOPIC-WISE WEIGHTAGE SHEET (WS)

PAPER2-CHEMISTRY
Question Type & Sequencing

Total

MsQ NVQ Total Qs. Marks %
S.No. Topic Name (Topic- (Topic- Weightage
No. of Qs. . No. of Qs. . wise) -P (Topic-wise)
Qs. Sequencing Qs. Sequencing wise)

Physical Chemistry

Class-11 5 4 9 32 50.00%
1 Mole 2 37,39 ~ ~ 2 8 12.50%
concept
2 Gaseous 3 38,40,41 4 47,48,49,50 7 24 37.50%
State
Inorganic Chemistry
Class-11 5 4 9 32 50.00%
Periodic
3 Table 3 42,44,45 1 52 4 15 23.44%
Periodicity
4 Chemical 2 43,46 3 51,53,54 5 17 26.56%
Bonding
Total 10 8 18 64 100%
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ANSWER KEY (AK)

PAPER-1

Q.No. 1 2 3 4 5 6 7 8 9 10

Ans. AD ACD BCD ABC | ABC | ABCD | ABCD | AC AB | ACD
PART-I : MATHEMATICS

Q.No. 11 12 13 14 15 16 17 18

Ans. | ACD | ABCD | ABD BC D B C A

Q.No. 19 20 21 22 23 24 25 26 27 28

Ans. ABC AC BD AC BCD | ABC | ABD AB AC BC
PART-II : PHYSICS

Q.No. 29 30 31 32 33 34 35 36

Ans. AC AC AB AB C A A C

Q.No. 37 38 39 40 41 42 43 44 45 46

Ans. | ABD BCD BCD BCD AD | ABCD | AC ACD | AC | ABCD
PART-IIl : CHEMISTRY

Q.No. 47 48 49 50 51 52 53 54

Ans. | ABD | ACD BC | ABCD C C B D

PAPER-2

Q.No. 1 2 3 4 5 6 7 8 9 10

Ans. AD ABC AB | ABCD | ABCD BD ABD BC | ABD | ABC
PART-I : MATHEMATICS

Q.No. 11 12 13 14 15 16 17 18

Ans. | 00.00 | 11.00 | 28.00 | 02.00 | 05.00 | 12.50 | 25.00 | 03.00

Q.No. 19 20 21 22 23 24 25 26 27 28

Ans. AD BC A ABC | ABCD BD BCD AC AC BD
PART-II : PHYSICS

Q.No. 29 30 31 32 33 34 35 36

Ans. | 30.00 | 25.00 | 07.00 | 02.00 | 08.00 | 06.00 | 04.00 | 80.00

Q.No. 37 38 39 40 41 42 43 44 45 46

Ans. AD BCD | ACD | ABD AD CcD AC | ABCD | AD | ABC
PART-IIl : CHEMISTRY

Q.No. 47 48 49 50 51 52 53 54

Ans. | 44.00 | 07.00 | 05.00 | 96.00 | 13.00 | 19.00 | 16.00 | 04.00

STUDENT'S SPACE
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PAPER-1

PART-I: MATHEMATICS

x? — 2x + 4 = — 3cos(ax + b)
Minimum value of
x2—2x+4is—2 =3
4a
which occuratx =1
Range of RHS part is [-3, 3] so this is
boundary problem.
cos(ax + b) must be —1 for solution to
exist.
cos(ax +b)=—
ax+b=mx, 3m,.........
x=1, a+b=m 3n, ......
x? — 2x + 4 = — 3cos(ax + b)

x2—2x+4aﬂ?\a§mﬁﬁm—43 =33
a

S fb x = 1 9R 3rar B

RHS &1 uReR [-3, 3] & sHfely I8 uRag
AR B |

cos(ax + b) s@aw—1 g wafd
cos(ax+hb)=-1

ax+b=m, 3m,.........

general term =

11Cr (X3 )ll—r [%\Jr :11Cr .3 .y 33-6r
X

Now, 33-6r=2=r= % = No term appear

with power X2

33+3=r=6

= term appear with power of x°
For x°, r = 5 and for x> "=°

= ratio of coefficient of x° to that of

11 5
X_3 zﬂzl
11 6
Ce3 3
T\ 11 e 1
[x3+3-2"°"ﬁ"’x—} ={x3+3-2'°92(x)j =[x3+x%j
AT T =
e, (X3 )11—r [%]r _Ug, g xR
X

379, 33-6r=2= r:%: X* &1 DI Ug T8

3T B |
33+3=r=6= X HI BIs g =& AT
2
X3, r=5aR x> =6
= X} B PIS UG L 3T B
. llc5 .35 _1
- 11C 35 - 3
(101)100 _ (100 " 13100 = 100 (100)100
+ 1000 L(100 0C 100 + 100C 100 -
=1%¢ (100)100 1""c (100)99 + o, +
(100)(100)
last term contain 10* and other terms

contain power of 10 more than 4.

= it is divisible by 100, 1000 and 10000.
(101)*° - 1 = (100 + 1)'® - 1 = *%Cy(100)*®
+1%9C,(100)% + ... + 1°C40 100 + *PCyg - 1
=1%9C,(100)' + 1°°C,(100)*° + ...... +
(100)(100)

Jifsrg ug 10° vgar & dem 10 & 31fde =1
DU 49 AP B

= Ig 100, 1000 3R 10000 ¥ fa9rfora B |

2. nC5 = nC4 + nCe

2'5!(:;5)!=4!(nn;4)!+6!(r:];6)!
2 1 1
5(n-5) (n-4)(n-5) 6x5
2 1 1
5(n-5) 30 (n—4)(n-5)
12-(n-5 1
= 30(n-5) (n-4)(n-5)
= A7-n)(n—-4)=30
n=7,14
IIx- 1] +a =
Wa>9

(a) if eq. has three distinct real root then a
<O0anda=-4
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10.

(b) 4 distinct roots for a &(—o,~4)

(c) if - 4 < a < 4, there are two distinct real
roots

(d) if o> 4, no real root

[IXx-1|+al=4

gfda>0

y

-» X

K
(a) Il FHHoT & d9 A=-f= arafa®
I 8 99 a<0dAT a=—4
(b) TR 4=1-=1 el & T o g(—o0,—4)
(c) IR -4 < a< 43 = = aRafds qd
=
(d) I o> 4P IS A TEI

Let AT log,x = t

=>t+ % =4
—StP—4t+1=0
t_4J_r\/16—4

2

=t=2 J_r\/g

cologox = 2J_r\/§ or 3l 2—\/5

: tanlzcotS—n:Z—\/g

12 12
5n T
tan — =cot — = 2++/3
12 12 \/_
4-Ix—-2]|=3

—x—2|=7o0r1=>x=9,-5,3,1
P=8Q=-135
~|P] + Q| = 143

n

For domain g @& folu 21 -4x-x2>0
=>X+4x-21<0=>(x+7)(x-3)<0
= X e [-7, 3]

11.

Rerfd I) : =7 < x < =2 then
T9 1-4/21-4x-x2 <0

1 S\/Zl— 4x — X2

case-l :

=
= X2+ 4x—20<0 = (X+2)?—24<0
= (x+2+26)(x+2-26) <0
= Xxe[-2-26,26 —2]

. X e [-2-2+/6,-2)

case-ll : (Rerfd 1) : =2 < x < 3 then

a9 1>21-4x-x?

= X2+4x—-20=>0

=X e (—0,-2-2J6]U26 -2, x)
X e [2\/6—2, 3]

x e |2-2v6.-2|ulev6 - 23]
N

As tan(2r — 6) > 0, — 1 < sind < -

3n 5n

0el0,21] = —<O<—
2 3

Now 2cos6(1 — sing) = sin?0( tan 6/2 + cot
6/2)cosp — 1

= 2c0s6(1 — sing) = 2sin6 cosp — 1

= 2co0s6 + 1 = 2sin(6 + ¢)

As O e (3?755—;) = 2cosb+1 e (1,2)

=1<2sin0+¢)<2 = <sin(O+¢)<1

:6+¢e(n 5nj

ASG+(|)€ [0, 47[] E,F

oro+¢e 13’—“17—“
6 6

=T _9<p<> _¢or
6 6

B g<p< ™ g
6 6

34,6(_@&},(@&}
2’ 3 3'6
NG

gfd tan(2n — 0) > 0, — 1 < sind -

3n 5n

0e[0,2n] = ?<6<_

319 2c0s6(1 — sing) = sin?0( tan 6/2 + cot
6/2)cosp — 1

= 2c0s6(1 — sing) = 2sin6 cosp — 1

= 2cos0 + 1 = 2sin(0 + ¢)

9fd 0 e(%"%"] =2cos0 +1 € (1, 2)

=1<2sin(0+¢) <2
= <sin®@+¢)<1

9fb 0 + ¢ € [0, 4n]

/\
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12.

13.

14.

—=0+¢c 27@ A0+ e 13_7[117_75
6 6 6 6

= T g<p< >l g
6 6

Br _gcp< T g
6 6

( 3n —2nj (2% 77tj
=>de|—,—|Y| —,—
2 3 3 6
- [@8 fawew (A, C,D) 1 ]

P,— P, ,=cos"0+sin"0 — cos"2 0§ — sin™20
= €0s™20 (cos?0— 1) +sin™*20 (sin?0 — 1)
= cos™? 0 (-sin? 0) +sin"? 6 (— cos? 0)
= (-sin? 0 cos?0) {cos™* 0 +sin"0 }
= (-sin?2 6 cos?0) P_,
put n=4 (&1 W)
= P,—P,=(-sin2 0 cos?0) P,
= P,=P,—2sin? 0 cos®
=1 -2 sin? 6 cos?0
similarly we can prove the other result also.

(¥ THR & g IR Rig &R wdha
=)

(B) multiply both these &9 &1 T &=

w(a, bi(c d)sa/aCs g &3
b c¢c)ld e ce e
1/2

x> +19x —x! =0
=>Xx(x+19-(x-1)H) =0

= x=0o0orx+19=(x -1)!

but x = 0 not satisfies the given equation so
X +19 = (x—-1)!

S>XX-1)'-(x-1)=20

clearly (x = 1) >20=>x-1>4

when (x - 1) =4 = 4! — 4 = 20 which is true
So x=5

whenx—-1=5= 51-5=115=20

15.
X
h(x) = [f(Ix])]
SoX e (0, lj
4
16. g(x) +lg(x)| is
y
NNV
3 2 [0 2 3 X

= xel[-3,-2]uU]2, 3]

Sol. (17-18)
(i) we have IgI

2n
@L+x+x3)"=>ax ..(A)
r=0

1 1Y) & (1Y)
1+=+=| =) a|—
ire) 2al)

2n

2 2n—

= (X*+x+1)" = E ax"
r=0

2n 2n
= Zoarxr = Zoarxzn‘r [using (A) 9]

Equating the coefficient of x*" ~ " on both

sides, we get

X" @ O @ QA TG JoI T B W

an_r=afor0<r<2n

Hence 31 a, = agn_ ¢

(i) Putting x = 1 in given series, then

R N H x=17ET W Td
agta;ta+tag+..+a=(1L+1+1)"
Qta+ta+azt...+ta, = 3n (1)

But IR a, = a,_, for0<r<2n & fog

Qo = azn

a; =azn-1

A= azn-2

an = an

Aon = Qo
then series (1) reduces to,
aq ooft (1) 9|

2@ +a;+a,+...+a,_ ;) +a,=3"

1
SLgutagtat...ta, .1 = E(S”—an)

/\
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PART-II: PHYSICS
19. For m,, a,= kx
m2
Form,, a, = F—kx
ml
. when o increases T also increases
For(m,+m), F=ma, +ma w
(m, +m,) e ze S OT9 o ST Al T g |
At natural lengtha, =0, a8, = — . Also T? cc r tan a
M but IR=j r = htan a
mziﬁ ferg, a,= k—x ~ T’ htan’a
m, for constant o
_ F—kx Td o @ forg
mla‘?ﬁw, a = m, Tzoch
(M. +m) 3 g F-ma +ma Thus when h increases T also increases
1 tm, , 14 T M3, 31 S h g T 1 98 |
23.  a,=kt’
2
\ 2
— =kt
20. R
V= \/kR t
a = (:jl_\t/ =vkR constant feadie
a 1
_ tang = —L oc =
fan =0.6 X g + 0.2 x 4g ¢ a P
=6+8=14N p=Fv
& 2T =29=20 oc t
T=10N
So system will be in equilibrium. Now P>t
fricition on 4 kg o
: 24. as explain in theor
o e AmIawen # O8N W 4 kg W P y
gyor 25.
f=0.2x4x10 N o 0
-8N a/Zmis Q
friction on 1kg (1kg R &¥0) =T' =T -8=2 ’
@ <
; ; s 4
21. For normal reaction at points A and B. 2 ?Qx (mg+ma)cos0
figafl A don B w af¥er ufifhan 91 & EEY
f%’rq ?0 N
mg—N = mv? 0= (4«/5)2 —2(g + a) (sin® + pcoso) x 1.6
e
mv?2 2=02+ 2(g + a) (sind — pucosb) x 1.6
N=mg-—- 4m/ s
r m/s
(mg+ma)sin
= Na > Ng and normal E=y ‘6:%«\9\0056
reaction at C is Nc = mg, so Nc > Na > Ng e
Ans. o ‘\-%
= N, > Ng g fig C w Solving, 8 ®RF W a = 2.5 m/s?
Jf¥ers gfdafshar g Ne = mg, s Ne > Na > n=0.25.
Ng AnNs. .
26. If the springs are compressed to same
22. AsNsinoa=mg amount : .
N COS 0. = M r gfe Rei 1 <T@ A4 H AN fbar s
2
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27.

28.

WA: A

sz;WB:%KBx2

N |-

v K >K, =W, >W,

If the springs are compressed by same
force.

ST B |

F F
F=K, X, =KJX;; XA:E; X = E,
2
L
Wao 2 Ka _Ke
Wg 1., F2 K,
fKBi2
2 " Kg

Hence gaferd, W, < W,

a =g (sind — kx cos0)
0 = constt. fFrIdT®
dv
a=v —
dx

2
v =g(sinb.x — % cos0)

\
N

> X
Hence required graph will be as

3AfIY AMaeTH TTH 41 YR BT |

(A) o =4t
a=0 .. Non uniform circular
motion 3rFATE g wIfd
(B) a.= aR =12t
d_v =12t
dt
2
V=122t Vatt=1 v=6m/s.
gs_ 6t°
dt
3
= G_t = 2t3
3
t=1 sec.
S=2m
(C) After 1 sec. 1sec & Y.
2
tand = ac_ 6 =
3(4)

(D) speedatt=1 6 m/s.
tIR AT =L 6 m/s.

29.

30.

31.

32.

The forces with their work which are
integrable without the knowledge of path
are conservative. In this sense option (A)
and (C) are true.

9 ™ &1 TR 91 9 B TIHeRI
P BTen O WHdr & S99 9 Bl axell g
PEA | 39 BRI (A) 9T (C) & B |

Acceleration of block is (sdf® T ©RoT) = 10
m/s?
displacement (fa=ermu=)
s= 1at2: l><10>< i =2m
2 2 10

Tension in the string is 40 N
Work done by gravity is
IR H g 40N B |

T gR1 o e

-20x2=-401J
T=F=40N

2kg

mg=20N
and work done by tension is
g g1 e et
40x2=80J

Ncos6 =mg, N = w = 15N

Nsind = mw?r

Ncos0

NL =merr = o?= LZ = 200.
R 0.5x15%x10™
fmax =2N
F =2t «—| 2kg
4kg
N
\
fmax = 12N

At t= % sec, the system is in eq.

t:%secw,ﬁ—cﬁrawm\‘mﬁ%l

1N +<— 2kg

IN

/\
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4kg
Att=4sec, F =8N
t=4secUy, F=8N
Again system does not move
g fer i 781 @Rar 2 |
8N 2kg T

2N

2N <«

f, <

T+2=8
T=6
f2+2:6
f2:4N

IN

4g —>T

33. At maximum speed acceleration is zero.

HAHTH I WR @RI IR BRN

KX + puym;g cos6 = m;gsind = x = 20cm

34. HoMog COSO > m,gsing

= m, will not move m, TIfy & R |

35. If F =20 N, 10 kg block will not move and it
would not press 5 kg block So N = 0.
Ifd F=20 N, 10 kg & TcHI &1 el qAl
I8 5 kg IP Bl T8 @Al 37 N =0.

£ 10kg || 5kg
L

AN
4 N
Breaking Breaking
strength strength
x10x x5x%
H=409 H 209

L£.1 10kg || 5Kg

{/ \\
o e Wi |l
W x 10xg W x 5xg
=40 =20

36. If F =80 N then friction force on B is 20 N
Ife F=80N T d9 BUR &Y g1 20N & |

PART-IIl: CHEMISTRY

37.

38.

U

39.

40.

sdA  + <dB

(A) Expansion takes place
(B) Process is not isothermal
(D) Process is not isochoric
(A) TR BT 8§ |

(B) Uh¥ HHATI &Y B |
(D) Ush¥ HHIATI b &) 2 |

20 mL 40 ml final solution
ligA + ligB — d=1.33g/mL
d = 1.5g/mL d=1.25 g/mL

= 80 = 80 =60 mL
1.33 4

3
% contraction in volume =0
30

60
molality of A = ) 10
1000
mole fraction of A = 0—5 =0.2
50
05+—
25
%™ =30 L 100=50
\Y; 60

it~ faer=
— d =1.33g/mL
d=1.25 g/mL

20 mL 40 ml

d =1.5g/mL

30

A& Hrererar = —00 =10

50
1000
0.5

AP HId 9T = ——— =0.2

0.5+ 5—0
25

%" =30 100=50
Y 60

Theory based

1

[ € ——

WM

(atsame T & P) (9 Td P W)
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41.

42.

43.

44.

45,

NaOH + SO, — NaHSO3;

NaOH = 0.15 mole

SO, = 0.1 mole

2NaOH + SO, — Na,S03+ H,0

If no NaHSO3 is formed, NaOH is LR

If no Na,SOs is formed, SO, is LR

Equal moles of NaHSO; & Na,SO; are

formed by given moles of NaOH & SO..
NaOH + SO, —» NaHSO;

NaOH = 0.15 mole

SO, = 0.1 mole

2NaOH + SO, — Na,SO3+ H,0

If& NaHSO; &1 a1 8, @ NaOH dmr=

FfApHD B |
Theory based

NO + %% 02 —_—> NOZ
a a 0
0 al2 a
Initially My, = 2220+ 8X32 _
2a
“after reaction” LR is NO

Hence My

%x32+ax46

a
~+a
2

NO + % 02 E— N02

a a 0
0 al2 a
ﬁMgﬁw=aX302+aX32 _31
a

“fafhar & gearq” A AfieHe NO |

E><32+a><46

3d:, Maﬁw: a
—+a
2

Because s-p sidewise overlapping is
considered zero overlap.

Fhifs s-p udlm fdamma  (sidewise
overlapping) &I Y SffaeTE  (overlap)
HFT ST B |

It is fact.

46.

47.

48.

49.

50.

51.

52.

53.

54.

Hs0", PCl,", NOs, ICI

— central atoms of all species have 8
electrons.

Hs0", PCl,", NOs, ICI

- 9 WS & »fsa 9=Av] 8 golagd
R B |

(C) sp®d? hybridization involved d,,_,
andd_. atomic orbitals

(C) sp®d® ExT # d,, _, TAT d,, TRAUE
FHeTH SURT B 2 |

N is central atom.

N &fag w=aT 7 |

(B)Li<Be<B
(C)C<N<O

(B) cu®
(D) zn**

(A) Cu’
(C) Fe*'
Balanced reaction: 6Fe*? + Cr,0,% + 14H"
— 2Cr" + 6Fe™ + 7H,0

Milimole of dichromate ion is 2.35 hence
millimole of Fe*? jon = 6x2.35 = 14.1
Aegfera fAfhar: 6Fe*” + Cr,0;” + 14H"

— 2Cr" + 6Fe™ + 7H,0

SIESHHC A & fAell Al 2.35 8 gAfg

Fe™ amge & el 41T = 6x2.35 = 14.1

Milimole of FeS0O,.7H,0 =14.1

So, weight of FeS0,.7H,0 = 1.41 x 107 x
278=3.91g

Hence % purity = (3.91/4.2) x 100 = 93.0
FeS0,.7H,0 & fiefidra = 14.1

ad: FeS0,.7H,0 &1 4R = 1.41 x 1072 x
278=3.91g
saferg % ggar = (3.91/4.2) x 100 = 93.0

sp3d hybridisation in XeF, does not involve
d . . orbital
x“-y

XeF, # sp’d H&xoT # dyz_ . DD AfFAferd
e B
ICl; — d-orbital is used.

ICI; — d-%&TH Ygad Bl 2 |

/\
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PAPER-2

PART-I: MATHEMATICS

1+ X+ X2 433 =L+ %)+ X2 (L+ X) =1+ X) 1+ X?)
@+ X+ o3 =L ) L+ x2)H
@A+MC x+1C, 2 +MC, 3+ MC, x* 1.1

x @+ CLx+ MG, Xt + )
.. The coefficient of x” is
X T I ? -
Y, +Mc, M, +Mc, =55+ 605 + 330 = 990

23

Y+ ®c . ®C,

r=0

_ 23 23

- 25224(;’71 . 25 C237r+225cr . 25 C23—r
r=1 r=0

=25.%4C,, +%C,,
=>2k—-A-pu=5

(x +x/0%0 X )5

T;=°C,. X . (X°%0%)2 = 10, x* (x/°%0%)?
Now 10-x3 -(x"’gwx)2 ~10°

Taking log both side

Iog(lo-x3 -(x"’gwx)z) = log (10°%)

1+ 3logipX + 2 logiex-logiox = 6
Taking logo X =t
20 +3t-5=0
(t-1) (2t+5)=0

5 5 -
= t=l—E:Iogmx=L—E:x=1O,10 2

(x +x10G0 X )5

Ts= 5C2. 3 (Xlogmx)z =10. NG (X|0910X)2
2

o 10-x3-(x'°gwx) ~10°

Ml TG log @ W
2

Iog(lo-xs -(x'°ng) ) =log (10°

1+ 3logipX + 2 logiex-logiox = 6
logox =t @9 W
20+3t-5=0

(t-1) (2t+5)=0
5 5 -
= t=],—Ez>Ioglox=l—E:>x=1O,10 2

1+n+n°+ .., +n*¥
_n®-1 (n*-n(n* +1)
n-1 (n-1

o +n%) (n* +1)

. the largest value of m for which (n™ +1)

1
~~
=
+
>
+
>
+

. m B IAGAH A1 64 B wEfd (" +1),

General term U® Ug

|
=20 (@R (a)
n' ! org!
a, = Coeff. of x (X T T[UTI)

r,+2r,=1= r,=1,r,=9,r,=0
10!

= 1=
a, Tol (2)*=20
a, = Coeff. of x? (X2 T TUTTeh)
r,+2r,=2 = r,=2,r,=8,r,=0
r,=0,r,=9,r,=1
00 _ ... 10 _
o g A g g (=210
a, = coeff. of x* (X* T TUTTh)
r,+2r,=4 = r,=4,r,=6,r,=0
r,=2,r,=7,r,=1
r,=0,r=8r,=2
_ 10! \ 10! ,
cCFaer @ T @ @
_10! 3 -goss5
812!
ay = 3
(2,0)
J 1

Two solutions one greater than unity and
other less than unity.

3 &l H TP SHIS A 91 3R TP sHIS A
BIaT
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Let3* =t
tt-1)+2=t=1] +[t=2]
F—t+2=t-1| + [t—2|

one positive solution for t

t=a

F=a

X = logz a so singleton set
A B 3¢ =t

f(t—1) + 2 = [t=1| + [t —2]
P—t+2=t=1| +[t—2|

t BT U YIIcHD B B |

t=a

3F=a

X = logza Uhd TH=d

and 2‘\/;—3‘ + \/;(\/;—6)+6:O

caseRefdi  Vx>3 = 2Jx -6+
X—6JX +6=0

:>x—4\/; =0

= Jx =4 = x=16

case Refd-i Vx<3 = —2Jx +6 +x
~-6Jx +6=0

—x-8/x +1220 = [Jx-6)(x-2)
=0= Jx=2 = x=4

= 2(sec? o — cosec?a) + (cosec?o + sec?n)
(cosec?a — sec?a) = g

= (cosec?a — sec?a) [cosec? o, + sec?a — 2]

3

2
= 2(cot? a. — tan? a) (cot? o + tan? o) = 3

= 2(cot* o —tan*a) = 3

= 2tanfa+3tan*a-2=0

= tan“oc:i
2

10.

11.

12.

T = (A= X)(1=2X) oo [L = (r = 1) X]
—IX

[(1-m)-1]

1-x1-2%)..... = (r—=1)x)]

S = ZTr =S = —%[(l—x) -1]

S = —%[(1— X)(1-2x) -(1-X) |

aa= —,(Mh-1a,;=(n+1)a,forn>2
1
for n=2, a;=3a,, a = s
for n=3, 2a,=4a a —i
- y 2 — 3 3_12
1
for n=4 3az=>5a, a=4=—
20
1 1 1 1 1 1
ShE —t+—t+—t+—F—F—+....... 4
2 6 12 20 30 42
X 1 1 1
=TGR ;[E‘MJ
= 1—1+1—1+1—1+ ......... =1 Ans
2 2 3 3 4

3sinx+sin3x+sin®x =5sec?x

Since LHS <5and RHS >5

equality holds only sinx = sin3x = sin’x = 1
and sec’ = 1

which is not possible

n+1 n n n+2
(Y. +C, +"C <" 2C,
3n+1C6+n+1C5<n+2C5
:>n+2C6<n+2C5

- (n+2)! 3 (n+2)!
6!(n—4)! 5!(n-3)!

=n<9
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13.

14.

15.

16.

9
(1 +x +2x°) [g)@_ij

9 8
= @+ x+2x°) (ﬁxz] -° Cl[§x2] R
2 2 3x

3
7
Hence coefficient of x =°Cg 3 .i: —
2) 3¢ 18
3
. 3% 1 7
3l X I 0D =%C¢| 2| . —. —
(2) ¥ 18
coefficient of x* @1 TvTi® =0
\ (1,9)
e y=4
o0
= 3
[0ggnx X <0
=Xe 1,E U E,TE u(2n,3n)— @
2 2 2
oX|=10-y>0
y<10

the equation 2x — |y — 12| = - 18
becomes 2x +y=-6
also 2|x|+y=10
case-1 when x > 0 the equation are 2x +y
=—6and2x +y =10
(which have no solution)
case-2 when x <0 the equation are 2x +y
=—6and-2x+y=10

17.

18.

Xx=—4,y=2is asolution

X=Y _gq
X+Yy

2x|=10-y=>0
y <10
FHIHROT 2x — |y — 12| = — 18,
FAHIER 2x +y = — 6 99 Il ©
/g & 2/x| +y =10
case-1 /@ x > 0 &I, A FHIHRT
2X+y=—6TAqT 2x+y=10%|
(a1 13 B8 T8I B 1)
case-2 1§ x <0 8l, A1 FHIHR
2X+y=—6TA—2x+y=10 ¥
X=—4,y=2%d 8|

X —
X+

<

=3

<

Corresponding A.P.

l, ..................... L (20" term)
5 25
i:£+lgd
25 5
g= L (4) -__4
19 \ 25 19x 25
a <0
1— 4 x(n-1)<0
5 19x 25
195 —n>24.75

10

f|(k2—3k+1) S, |

k=2

fork=2 & fag|(k2—3k+1)S,|=1
W k=1 k=1+1|
(k-2) ! (k=1 !

w g . 11
Hk-3)! k-2)! (k=2)! (k=11

100 1 1
2((;(_3) ' (k=1) !]

k=3

/\
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S

(- S G G )

+

SRR T R S Y
95! 97!) (96! 98!) (97! 99 I
11

98! 99!
2
=00, 11
100! 98!  99.98!
2 2
_ 100° o 100 _ 100 _100 _,
100!

=2

99!  100.99! 99!

PART-II: PHYSICS

19.

20.

Maximum value of friction force between
4m and inclined plane
4m T T T @ AL GYY 9o BT AfAHan
HHT
= u (4mg) cos 45°
= %(Mﬂg) % =2mg
Here pulling force Tu@l @iama e
F, =4mg cos 45 -mg
= (2\/5—1) mg <2 mg
o Block will not move.
it T & X
Acceleration of 4m block
4m i BT TR
=0,T=mg
frictional force on 4m block
Am SHHE TR 9N g

= (2J2-1)mg

Friction opposes relative motion.
No work is done by action reaction pair of
friction. So, it can not be positive.

gyur @R fd &1 Ry @xar g1 gvo &
fag fea ufafear g™ /1 & & T8
fhar SITaT 21 31k U8 UHTHS T8l B Wl
=

21.

22.

Equation of motion of the block is

ma = mgsin 0 — 2u, mgcos0cos45° .

(Net force = Gravitational force + Frictional
force)

In the second term on the right side of
above equation factor 2 arises due to the
fact that frictional force arises from two
walls of the trough and the term cos 45°
takes case of the fact that the walls are
tilted at 45° to the axis of the channel. So
that the normal reaction is accordingly
reduced.

.'.azg(sine—\/fuk cose)

Hence, the correct answer is (A)
i Gl T Eal

ma = mgsin 0 — 2p, mgcos0cos45° .
(R I = THAT g + TYT o)
T B & AR B BRY GYU g DT Ol
2 B A AR B 45° R FHa B BRI
C0S45° T Ui JMTaT 2 |

.-.a:g(sine—\ﬁuk cose)
39 UHR (A) 981 SR B |

FHIHRT

v
mg

(A) T cosb = mg

T-_Mg

cosH

2
(B) Tsing = 1
V_\/TsineR _\/mg sinBR
m cosf m

_ fgfsinze

cos0
() T= 2n _ 2nlsin® o cos 0L

© fgésinze - g9
coso

/\
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23.
X 2mg

5, k
vs,
>c at descended length 1T 3= &1 TS
A
m =X
2
From constrain, ko2
afa iy @ mg KX _y 2m9 _ 4
o 2 2k
Speed of block sdf® @1 At = v/5
Net force gl del=0 = a=0
2
K.E. = lm(lj L at lower most position
2 \5 50 |4 et Rafa 4
Power = Force x velocity y
X
SR = 9 x 97T
mg
_ma v _ mav
5 5 25 forceaa:Kx—mg:KzKﬂ—mg:mg
24, = a=g7T

26. By energy conservation % kx? = mg(2x)

mg
at=0 _4mg . .
= X =——= (maximum elongation)

art=max k
Radial acceleration is max when V is ol INeTO § ikxz =mg(2x)
maximum at lowest point and mininum at P 2
most point at these points at = 0 — x = Amg (@Ifrmd TER)

k

Sy @RU AfHTH 8 o9 gAad fig W
V dfe@mad & den 3 P sl e
NfmaA =9 BT 8 at=0 szT

AT IR kx = 2mg

at equilibrium  kx = 2mg

25. initial velocity JMRf¥ & a7

- x = 2mg
= final velocity 3ifc 37 =0 k
from e_nergy conservation So i, (K.E.) = mg(2x) - 1 k2
Sl ARET A 2
2
- 2mg 2mg —lk 2mg
k 2 k
2.2
1mv2 = 2m’g
max k
m
= V... = 20,—.
m k

(at Natural length)

1
mgx — — kx2=0
g 2
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27.

28.

29.

For minimum time,
REAGH 999 & fog
amax = Mg

1000 = %pgtz

t =120 second
v=pgt= 100
H 6

So, work done by man

gafey g9® gR1 fvar T S

(B) the force of friction between the bodies
is zero

Tl IR S HeF TN 9 YA © |

(D) the bodies may be rough but they do
not slip on each other

qgU GRS B APl & ofbd aFl Ub gEY

) T8 fhgereh 21

(i) for complete the loop minimum velocity
at lowest pointis v = JSgr
P P B B forg Fread fag oA

av=[5gr

from energy conservation

IOl R |

1 2
— mv° =mgh
5 g

%m(JSgr)zzmgh: h= gr Ans.

(ii) h is double then velocity at h position is

h g & @@ h Rerfdy @ 91 8 -
mg2h — mg 2r = % mv? (from energy
conservation) (Sl Gxer )

v= Joar

Normal reaction at highest point.

Sedd fdvg R e yfdfshar gof

/ 2
FR:N+mg:w

Fr =6 mg Ans.

30. The F.B.D of both blocks is as shown.
g1 el & FBD yefid ®

al
—

m —>3mg

f,=mg
a2
—>
2m %fl:mg
< —>3mg
f,=3mg
a = 3mg—_mg =20 m/s?
m
, =AMg=3mg _ 5 s
2m
_a+a, 256 _ X ]
oulley = TZ = =5 Hence (31c%)
X=25

3. W= J.IE.dF

= I(ydx +xydy )

2x =3y

3 3,
2 ydy + 2 y?d
(Zyy >y yj

O =y N

3 3T
=2y2+ Y| =7 Joule.
4 2 o

32. Using energy conservation :

Sl EREU BT ITIRT B Y
1 >

—mvg =mgh

> Ve g

2mgh
m

ve=42hg .. 1)

Also to complite vertical circle

FElER g GRT B B forg
v, = ,f5gR ..... (2)

R=Eh=20m
5

Vg =

/\
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33.

34.

35.

36.

a=ug

a=2m/s
S v=4a
v=8m/s

f>mg sin 0 + mro’
L mg cos 0 > mg sin 6 + mro’
2

o°r
gcosH

orgrpu=>tan 6 +

g sing+ mre?

Displacement till it comes to rest

ReRTaRen # 9 T fazemu=

W, Mg coso
V2 =u? + 2as
02 =(10)? + 2 (—(g sinB + p, gcosh)) (s)
_ 100 ~am
24.8

time to reach the hishest point
Jzaad fawg a® uges § oW

V=u+at
O0=10+(12.4)t
= £ ~ 0.8 sec
12.4

and after that the block will remain

stationery a becouse tan 6 < p_. So in 2 sec
distance travelled is 4 m.
qoTaTq <id ReR I8 SN Hifd tan 6 <

b, 3 2 4HTS H 97 T 4m B

By work energy theorem, &1 Soll YR A
WF+Wf:AK

= 1000><4—10><4=%m(102—12)
= m = 80 kg.

PART-IIl: CHEMISTRY

37.

38.

39.

40.

41.

42.

43.

Let no. of atom for M*? = a,
So no. of atom for M*®=0.8-a
2a+3(0.8—a)=2

So,a=04

A M & 9RAT = a,

3 M™ & R = 0.8-a
2a+3(0.8—-a)=2
3d:,a=0.4

Theory based.
(A) The element A

reduction.
(C) The element B is under going oxidation.

is under going

(D) The element Y is under going oxidation.
(A) T@ A 3T J oIl B |
(C) I B iAol | okl 2|

(D) T Y JiTRAIeBRoT | oI B |

(C) Rate of effusion of 2 : 1 molar ratio of
H, and O, is 8 : 1 at constant temperature.

fga e W H, @ 0, & 2 @ 1 #leR
U @I fRoT @1 &% 81 1 BN B |

N, + 3H, > 2NH,
Initially
g™ H a atm b atm 0
Finally
IMH a-x b — 3x 2x

“a+b=1landdAT a+b-2x=0.75

(C)Li>Be>B (DDN>O>F

B and N can not expend their octet due to
absence of d-orbital.

BINH d-H&d 1 JJuRfI & HROT U1
ISH YATRT 8] BR Fhal & |

/\
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44, (A) O (B) Pb o 1
2 . .
h, 4 2 e
© 1Y (D) Bi 1
i 1 rt=96S
45, (A) Al (D) Sc 14 -
24
46. lonic bond is formed between metal and
non metal. 51. a=5
IMAMF §9 g1 TN AT S A I & | b=4
47.  wt.ofgasformed=5-2.8=2.2g 52. x=4  Period
let the mol. mass of gas by M, y=11 Group
8+ 11 =109.
2.2 = 1120 Mo = 44
M, 22400
— Pififa g BT WR=5-28=22¢ 53. 16 lone pairs, hence 32 unshared
5 e N electrons.
il PTSTIAR Mo | 16 U&dTa! g, SAfeIg 32 i3 seragid
Q: 1120 Mo = 44 ~ 0 B
M, 22400 ol
X
5o
48. Z :ﬂ
nRT 54 o0 o0
. :0=C=0:-
25x7
or n= % = 1X =7
1.2x-—x250
“12” ---- TEXT SOLUTIONS (TS) END ----
49. HCO3_—) COZ
Mole of HCO5 = 6—1 &
61 100
=0.02 mol of CO,
PV =nRT
1xV=002x = x 298
12
or Vo, = 0.49L
Bal. HCO3_—) COZ
HCO,; & HId = 61 20
61 100
=0.02CO, & A1
PV = nRT
1xV=002x = x 298
12
or Vo, = 0.49L
rO MH r02 B
50. |\/|O
® | Reg. & Corp. Office: CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)-324005
/\ Qesonance Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in

SOLO01JAAPT3160923C1-23

Educating for better tomorrow

Toll Free: 1800 258 5555 | CIN: U80302RJ2007PLC024029




Resonance®

Educating for better tomorrow

N\

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

® ®06e




