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PHYSICS

1.(A) Torque equation about point of contact Tp = /pa

F,r+mg sin Or = (gmrzjg
‘ 2 r

X

kxr + mg rzzmra

R-r

w2=2[£+ gj
3\m R-r

2.(D) Momentum conservation

- . - . 2 2
ptpy=p = pPr=pP—h - pzz\/p +pi —2ppycos b
Energy conservation

2 2 2
P p_D

dm 2m 4m

i +2(p* + pl ~2ppycosd) = p?

2{/)71/,71‘

2m m . /‘6
L o } -------------------
MO =
p2

3pl2 —(4pcos G)pl +p2 =0

For real root of p;,D >0

3
= 16 p% cos® H—12p> >0 = COSZGZZ
= 00592—3 - 0<”

2 6




3.(A) After time ¢, A=a’ (—cos (ot}' +sin (otlg)

P : Bya® .
CD=B-A=BOa251n(otcosoat= 0% sin 20t
—B.a?
V=—@=i2mcos2mt=—Boa2cocos2oat For 0<f<-—
dt 2 ®
V=0 For£<l‘<2—7c
® ®
4(C)y 1MSD=0.1cm V=0

10VSD =7 MSD — 1USD =0.7 cm
LC=1MSD-1VSD =0.03 cm
D=01cm+0.03=0.13¢cm

5.(BD) Let velocity of loop be v after it moves a distance y.

Cinduced = BOLV Y
;_Bolv T
R Le|®
BZLZ A m il
F, = ByIL="2""y :
HOJNO)
~B2I*V <t
a= BV v Kvdr —
MR dt 14
v
*dv X

t
— =—Kjdt = v =voe_Kt
0

Yo

%=v0e1<t — idy:voielﬂdt y=v—0(1_e—Kt)

(A) Ifvy=1.5KL
Vmax = VEO =1.5L>L Loop will enter field completely
(B)  When complete loop is inside, [ =0 = F =0

KL
© Ifvy=—2

10
vo L
Ymax ZEZE

L
So, loop stops after travelling Ebut it will take infinite time.




(D)  If vy=3KL

Ymax =E=3L

For y=1L,

L=3L(1-e%) = X =1-

W | =
[FSHR N

6.D) [=10.5cm (3 significant figures)
b=0.05mm=0.05x10" cm (1 significant figure)
t=6.0um= 6.0x10™%cm (2 significant figure)

=3x10em’
Rounding off to one signiﬁcant ﬁgure

V1 V1
7.(AD) v 16

:—:K’K :—:2K’K =—=
1 V. 2 V. 3

8.2 V= Gl = 8(2—nj cos %

dt T

d V ( 275) . 2mt
a= =-8 sin —

dt T T

Acceleration amplitude, ay =8 2—n =8| — 2 = 1
T 407 50

Maximum weight observed = m(g +ay)

Minimum weight observed = m(g —ay)

So, maximum variation =2ma, = 2(50)(510) =2N

9.(22.95 - 23.00)
nhv 1By
L 2

2
35%107 x6x1073* x10'° = By

2><4><272><10_7

B =35x6x8x%x10‘19 =528x107"®

By =~/528 1077 =22.98x107°T
If /528 is takes as /529, then o ranges 22.95 to 23.00.

= —Kt=ln%
3

1,3
= t=—In—
K 2




10.3) For figure 1, Wy = 6ATj — AT} = GA(T;‘ -15)

For figure 2, Let Tjand T, be the steady state temperature of the two middle plates.
Power transferred between adjacent plates is same for Pto 1, 1 to 2 and 2 to Q.
Wg =6ATp — AT}

Wg = 6AT;" — AT,
Wy = AT, —cAT,
Wy =cA(Tp -T3) =W, - % =3

11.(0.75) For polarisation at O,
tana=+3 = a=60°
Applying shells law

ﬁsinﬁzlsinazg

= sinB=% = B=30°

So, after reflection, path of ray will be shown 4 — B — 0.
If we extend AB to CO, it will intersect at P at 90° C'P= %
R_R
In ACAP, sino=S0 =2 4 _3 _g 75
CA R 4
12.(75.6) ﬂ =mh
D
-9
b m\D _ 3><600><103 x1 —36x10°3
d 5%x10”

-2 -3

Ab_AD Ad_107, 107 61102
b D d 1 5x107
Ab=0.21x36x10" =75.6x107°
Ab =756 um
13.72) In n=3,
3h 32 L 3h z hZ h  6ma,
L=—andr=ay— = my=—=——= = —=
2n Z r  2n9a, 6ma, my 2

de-Broglie wavelength of electron

A, = h

" 2myK T




For A, =2,

6 272
h = 2o = T= + a=72

4© ) F-—t P h—1 P 5 o poo
T

— 1 N 1 n
@ E= Bt —5j=0 = 01

i%s EO r3 4 or
- I p, =~ I p~
R E= —(=j)+ i = R—>4
®) dn g, r3( /) 2n g e
® E-—L; P 55
2ney r 21 g o
15.(A) (P) I'and V are in same phase
[OzﬁzloA P-3
30

Q) X, =oL=400x100x107> =40Q

Z =\R*+ X} =50Q
_300_
50

So i = (64) sin (4001 —53°)
IlegsV 0->5

I 64

R) X, =oL=400x25x10" =10Q

PO R R
oOc  400x50x10~

= =430% +(50-10)> =50 O
_300 _
50

Ileads V
R—?2
)  X; =400x125x107° =500
1

I 64 = i=(6A)sin (400¢+53°)

Xe=————T——"—F=50Q ==R=60Q
400x50%x10~
I =% =54 = i =(54) sin 400¢

I and V are in same phase S—1




16.(C) (P) E 5 5

_-13.62> [ -13.62°
m ”2

For E oc Z? for transition of electron in hydrogen like atoms.
(Q)  Incase wavelength of K line

1 (11
S RZ-1?| = ——
I8 &= (ﬁ 22j

= ﬁf:hd«Z—Lf(iJ
A 4

Eoc(Z-1)°
So, energy of characteristic X rays o (Z — l)2
®) If E be energy electrostatic intraction of Z protons in a nucleus then E oc Z(Z —1)

oS If E is independent of Z, then
It is binding energy per nucleon for stable nuclear having Z between 30 to 170

So, answer C

P—>5 O0—->1 R->2 +574




1.(A)

2.(A)

3.(B)
4.(B)

5.(BC)

6.(AB)

CHEMISTRY

60°-70°C 200°-250°C

NH4;NO, ——— > N, +2H,0; NH,NO; N,0+2H,0
(X) (Y)

Coordination entity Wavelength of light absorbed (nm)

[Co(NH5)s(CDI** 535

[Co(NH5)s(H,0)]*" 500

[Co(NH;)sT* 475

[Co(CN), I 310

2MnO4 +H,O0+1" = 2MnO, +2HO ™ +105

Aromatic

Ney = (015)7(015)° (025)*(020) (03, ) (g ) (Mg ) (2, ) (1 ) (7))’

2 2

Fy = (01)2(015)7 (025)* (625 (02, ) (Mg ) (Mg ) (3 ) (3 )

Bond order =

Bond order of O; (2.5) > Bond order of O, (2)

Bond energy of O3 > Bond energy of O,
Bond length of Li, (267 pm) > Bond length of B, (159 pm)

La’* 4£° Diamagnetic
ce* 4£° Diamagnetic
Yb?* 414 Diamagnetic
Lu®* 414 Diamagnetic
La®* 5d! Paramagnetic
ce** 4f! Paramagnetic
Yb** 4113 Paramagnetic

Lu?* 4114 54! Paramagnetic




7.(B)

Br 1
HBr Nal
Em—— _—>
Finkelstein reaction + NaBr

Q

P
AgBrJ/ AgF (Swarts reaction)

o

R
C — X bond length order Q>P>R
C — X bond enthalpy order R>P>Q
S\ 2 reactivity order Q>P>R
pK, order of HX R>P>Q

8.(100) Cr,03" +14H" + 6~ — 2Cr** + 7H,0

Number of faradays = 3 x Mole of cr’t produced

[x48.25x60
—— =3x1
96500
I= 3x1x96500 =100amperes
48.25%x60

9.2.24) [H' Ipoqa =[H" Lia +[H" T,0

=1/KaxC+KW
—J4.00x10" x1.00x1072 +10~" = \5x10~4
Xx1077 =2.24x107 = X =224

10.(-7.1)
a
P+— (V,, —b)=RT
Vm
a ab
pV,, +—-pb——=RT
m Vm VI%I

pVZ +a —3—1’ = (RT+pb)V,,

m
pV2 +aV, —ab=(RT+pb)V2

pV2 —(RT+pb)V2 +aV, —ab=0

Coefficient of V2 =—(RT +pb) = —[(0.082x300) +(300x 0.060)] = —[24.6 +18] = —42.6
Coefficient of V, =a=6

B (RT+pb) —-42.6
a 6

-7.1




11.(-29.88)
2H,0(;) = 2ZHy()O05(g)

-P

ext

n+RT
AV =P [Vp - VR]:_Pext|: L }Z—HTRT

ext

Mole of H, formed = mole of H,O electrolysed = % =8

1
Mole of O, formed . x mole of H,O electrolysed = 4

w =—-12x8.3x300=-29880 = -29.88 kJ
12.(280)
H,N-(CH,)s — NH, and HOOC - (CH,), —COOH are monomers of Nylon 6, 6.

H,N - (CH,)s — NH, gives positive carbylamine test.
C¢H N, +20CuO %) 6CO, +8H,0 + N, +20Cu
2

Mole of N, formed = mole of monomer H,N —(CH, ), — NH, taken= 10

Amont of nitrogen gas formed =10 x 2 x 14=280 g

13.(175)
5 (1) Na dryether Na()H A
(11) H,O"
X
16 mol 8 mol
CH, Br
: S RoNal PBr,
%
o (CH).0
T
1 mol 2 mol
0.5 mol
(175 gm)
14.(A) P > 3: Passing H,S in the presence of NH,OH precipitates Mn?*
Q> 4: Passing (NH,), COj in the presence of NH,OH precipitates Ba’*
R —>2: Passing NH,OH in the presence of NH,CI precipitate AP

S—>1: Passing H,S in the presence of dilute HCI precipitates Cu?*




15.(B)

16.(B)

CH;  )croclycs, CHO Product is reactant of
(i) H,O0° . .
©/ ©/ Cannizzaro reaction
(8)-1
COOH 83)};%111 CN Product is reactant of Stephen
(iii) P,0,,,A reaction
(P)-2
1) Fe/HCI :
NO, 83) }LICL e N,Cl Product is reactant of
©/ 273-278K,H,0 ©/ Sandmeyer reaction
Q-3
(i) glzlfhv,Hzo Product is reactant of
1 t .
CH, 83)5?)2%28 reasen CONH, Hoffmann bromamide
©/ (iv) NHy degradation reaction
(R)-4
(i) (CH3CO),0,Pyridine NH, Product is reaction of
NH, (ii) HNO3,H;SO4,288K . .
(iii)aq.NaOH carbylamine reaction
O,N
P2 NH; H O *  Ninhydrin Test (amide)
N
m OMe «  Violet colour with FeCl; (Phenolic
HO . compound)
Q-5 J\ e Ninhydrin Test
O~ 'NH H O *  After complete hydrolysis, gives ninhydrin
N OMe test (amino acid) and does not give positive
0 phthalein dye test (absence of phenolic OH
group)
R—1 NH; CI™ *  Reaction with phenyl diazonium salt gives
©/ yellow dye (Aniline yellow)
S—3 * Reaction with glucose will give
NHNH, .
corresponding hydrazone.




1.(C)

2.(A)

J(x)-gx)#0

(a3 —b3)x" +(ay —by)x* +Tx+(a,—b) #0

ay =by

e

MATHEMATICS

(ay —by)x> +Tx+(a;—by) #0

no.roots

Focus only on the coefficient of X

h(x)=ay(x+1)° +(x+1)* =by (x+2)> —(x+2)*

(ay=by)[x°—x +4c3—4c32

=

4-8=—4

p(V)= P(

Sy

(S US3)

P(SIUSZ US3):%

Let,

P(S))=a

a

1
a+-—

a

1

2

1

10

2
20a =2a+1
18a =1

|

1

18

1 1
_+_
18 12

|

_ L
10

1
PW)=—
) B
1. 5.8
2 36 36




3.(C) The function

1
2-x?(2+sin—), ifx#0

S(x)= x

2, ifx=0

is continuous on R . Since x° (2 +sin—) is positive for all x # 0, then
X

!
2>2-x? (2 +sin—). Therefore the function y = f(x) has a local maximum at the point x = 0. But
X

it is neither increasing for all x < 0 nor decreasing for all x > 0 in any neighborhood of the point
x = 0.To show this we can find the derivative

.1 1
f'(x)=—4x—2xsin—+cos—; x=#0.
X X
The derivative takes both positive and negative values in any interval (-3, 0) (0, 8) and therefore

the function is not monotone in any interval (—9,0) U (0,5), where & > 0.

I I I I I
F)= 2—x2(2+siu_—i). ifx=0__|
2. ifx=0
2 —
/] TN
1.0
02 0 02 \ 0[a
I yAl| 1 1 |
| A | I { I1 |
)= —4x—2.\'sux;+cos;. ifx=0
0. ifx=0
/\ A 1y
— ANI/A\ NN
oz N AVALN
: V7
\
a a4 a3
4.(C) LetQ=|a, as ag
a7 ag a9
OP=PQ
2(11 2(12 3(13 2(11 2a2 2(13
P=|2a, 2as; 3ag|=|2ay 2as5 2ag
2a; 2ag 3aqg 3a; 3ag 3aqg

So, from Equality
a3 :a6 :ag :a7 :O

o'=0"




So, 0-0"=1I

al az 0 al a4 0 1 00
a, as 0 |lay as 0 |=|0 1 O
0 0 a||0 0 a 0 01
—a12+a22=1 (1)
aay + aras = 0 .. (2)

aua; +ayas =0

ag +az =1 ..(3)
a =1 (4
Determinant

ag(@as —aya,)
aas # a,a,

ag = %1 from(1)

Total ways: 2 x[8]=16

Sforag
i ok
5.(AC) Equation of L, : Direction |2 3 1|= i(1)- j(l) + k(1)
1 21
L2:X_2=y+1=2_3=7»

1 -1 1
B(A+2,-A-1,1+3)
For Q: 2(A+2)+(-A—-1)-2(A+3)=6
2h+4-1-1-21-6=06
A=-9
0(-7,8,-6) P(2,-1,3)

(A)  PO=+9%+92+93 =93




(B)

I)(27il 73)

(D)

1 PR
33 93
PR=3
OR =+/81x3-9 =234
©) Area of APOR

%x\/234 x3 =%\/234

(D) Wrong, refer equation (1)

2k+2 n=2k+1-> n=o0dd
=k+1,

6.(AD =
( ) f(x) 4_2k_2_k n=2k—>n=Even
2

g(f (M) =g)
Sy =g

Atx=2 > gof is not one-one

2(f(x)) = g(integer) > notinto (as per option C we have done above)

Option (B) f(9(x)) = f(Natural except1) Hence it is one-one

B is wrong

7.(AD)

Circle

Apollonit

(e]
Z5(0.3)

14

Solutions | Paper -1



L

Centre = 3 ,
2

+4

W | 0o

2

8.(105) Total =
Diagonal = 6 =30

[ ﬂ—v 15 Elements

15%x14
2

=15x7=105

_ 15C2=

9.(1.2)

pvof S—s
P—>p
0—q
R—r
LengthofEF:|p+r q+r| I qI
2

+
Length of ES = ‘%— S‘

For S, we have §ﬁ+5@+6§1§=6
p—s+5(g—s)+6(r—s)=0
p+3g+6r

12




2 12 12
5p 5¢q| 5
=—=-—=—|p-— (2
12 12‘ 12 |p q| @
1 =@
2 =1-2
10
1
10.(762) Case-I: O appears 2 times select 2 out of last 6 places in 6C2 ways and place 5 in any of

remaining 5 places in 6C; x 2° =480 ways
. . . 0 . .
Case-II: 1 appears 2 times with 1% digit as 1 select 1 out of 6 places for 1 and place E in rest 5 in
6C, x2° =192 ways
. . . 0 .
Case-III: 1 appears 2 times with 1% digit as 2 select 2 out of 6 places for 1 and place 5 in rest 4

places 6C2 x 2% =240 ways
Case-IV: ‘0’ & ‘1’ both 2 times.
1% digit is 1
6C,y x 4C;x1=60
Case-V: ‘0’ & both 2 times.
1% digit is 2
By inclusion and exclusion

Case 1 + Case 2 + Case 3 —Case 4 — Case 5
480 + 192 + 240 - 60 —-90 =762

11.(2.40)

(;( 12j—ﬁxsinx+ﬁcosx

LH ==X =2
3x2
Using expansion
2

a 2 2 X
—(+x7)—Bxx"+p| 1-—
oot afi 2]

3x2

o
—+B=0
L




a+B=%=2.4

12.096) f(a,+30d) = 64 fa, +24d]
fa) f(30d) =64 f(a) f(24d)
K3 = 64K et f(x)=k*
k% = 64 (1)
kO 4kt g pat2d gy a9 Z 3025 1)
X [ ;504 _ 1}

k-1
Using (1) in (2)

=3(2% +1) .2)

K [250 —1} =325 11y
K [225 —1}[225 + 1} - 3[225 +1}

3
2% 1

30
Now Y f(a) =K 4 gatod 4 g+
6

k=

_ g g5d [KZSd _1]
(K-

25 1
_ 253 sz[ Lszx3=96
2% -1 (2-1)




13.2) 3-L.D.Ewithqg=0

14.(C)

_J-l—cos2x e
ne =G
_[f_sin24:‘
2 4
e =C

1 sin2

5) A Lq

3 dx
ne =G,

,[£+Sin2x}
nelt? *i=cC

1 sin2
o
—e = C2

_ J~ 1+cos2x

2 2
er +2x er +2x

lim ——= lim

=0 ()x  xs0t X

2

Given median = 6

So, Si+5=9=f,+2+3+1

fh=4 =3
(P) 74+93=28+27=55
So, D is Rejected

20+20+6+24+18+33+12
19

Mean:

133

—=7
19




4—5
S—h
6—1
8— 1
9—2
11—3
12—1
h+/h=T
Deviation by mean
3,2,1,1,2,4,5

23 25
o= I5+8+1+3+4+12+5

19

190 =48
19a =18 Q.3 (B-Rejected)
Deviation by Median — 2,1,0,2,3,5,6

4—5
5— A
6—1
8— />
9—2
11—3
12—1
Sitfh=1
20 27
10+4+0+6+6+15+6
B=
19
198 = 47
R—?2
Variance,

Deviation by Mean 3,2, 1,1,2,4,5
Square of Deviation by Mean 9, 4, 1, 1, 4, 16, 25




4—5
5— A
6—1
8— /2
92
11—3
12—1
N+ =T
o2 = 45+16+1+3+8+48+25
19
1962 =146
10—-45+60+35 60
15.B) f(1) { }[—}
n n
[80-180+120+35
f(2)= }
n
55
f(2)= —}
_I’l

From the option n =9
P2

2(x)=(2n% =13n-15) 3x2+3)>0
2n* —15n+2n—-15>0
(n+1)(2n—-15)<0

15
n<-1,n>—

=8
16.(A) ¥ = (¥ x i)

N

<)

XV =V XW)XV

w= -V)w—(w-v)v(0)
w=vPw (1)
D-Rejected

From, Q, R, 5 o is non-zero

So, a3,y cannot be All zero.

D=0




—1(t> 1) =1(=t=1)+1(1+£) =0
Lt t+t+14+1+1=0

£ +31+2=0

£ =3r-2=0

P -1 —1-21-2=0
(t+l)[t2—t—2}=0

(t+1)[z2—2t+z—2}=o

(t+1)*(t-2)=0

t=-1,1t=2
—toa+B+y=0,a—#f+y=0 and
t=—1->a+B+y=0
t=2->pB+y=2a

2B =2a

NN}
Il

ool
Il
S

XV
[ vI=[wl
(a?+B2+y*)1=6

o’ +B2+y2 =6

Option B : 0c=\/§ possible when ¢ =—1
u-w=0-> a+p=2y

=

B

oa+B-ty=0
2y—ty=0
v(2-t)=0
y=0

t#2




Option C:

{a=\/§

o+pB+y=0
3+B+0=0
B=—3
B+7)°
(3 +0) ..03)
Option D: OL=\/§
oc2+|32+y2 =6
(V2) +(v2) +(v2) =6
Means, =2
(t+3)=5




