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1.

(c) Scale reading = main scale + Least count x VV.S.R .
1
=0+E><7=0.7mm
= 0.07 cm
w _ ML?2T?

(@R=7==

= = ML2 T™3172
ql 12T

U= %LIZ - ML? T~? = LA?
L=ML2T 2A2
Q=CV

ITxq  A*T?
ML? T-2  MIL2 T2
C=M1L2A2T*
LC=MI?T2?2A2xM L 1tA2T*
LC =T?

R MI2T3A2
JVvIC T
(b)gabove = g_le:gz 10_%

hg
Bbelow — 8 — E

= (ML2 T~* A™2)

Ag:gabove_gbelowzg___g'l'_
hg

Ag = —

§TR

Ag _h 16x100

g R 6400

(@)

= 0.25%

m-
T, +40

ms;

60
60 —T, = 6a
T, +40—T, = 4a
60 = 14a

60 30

AT 7
T 4044 30 280+ 120
= X—=—
1 7 7
400
1= 7

30

60 —T, = 66 X —
2 7
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2a,c0837
e a(::

ma,, €—
20sin37°

Nsin
&

N ©
20 24

20sin37° — 2a,,c0s37° = 2a,q

20c0s37° — N + 2a,,sin37° =0

24 — Nsin37° = 10 X a,,

24 — (20co0s37° + 2a,,sin37°) x sin37° = 10a,,

3\ 3
24 — (16+ 2a, xg)—: 10a,,

5
24 48 18 _ 10
5 2500~ Yo
72 _ (10 18)
5 25) 3@
72 _ _ 180 _ 90
5 %©~ 716 58
_ 45
40 = 79
. . 45 4 .
20sin37° — 2 X 9 X < X €0S37° = 2a,
72
12 — E Zarel
348 — 72
29 Arel
276 138

20x2  rligg T A

= 2 X 8.8x29
N 138

o 2 X 8.8x29
.| 10x138

v3.69

t = 2sec
After rounding off
(d) Young's modulus is the property of material not depends on dimensions of material.

(b) Both statement are correct but between does not explain the statement-1
(c) Statement A, B and D are correct
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11.
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(L+L-1)

5V

b))

Loop-1:
—4(1, —i3) —2(; +i, —i3) —i; +10=0
—7iy — 2i, + 6i3+10 =10 (D)
Loop-2 :
—5—-2(3—1iy) +2(i; +i, —i3) =0
2i; +4i;, —4i3;—5=0 ...(2)
Loop-3:
—iy +10 — 4iz — 2(i3 —i,) =0
2i, —6i3—i; +10=0 ...(3)
On solving equation- (i) & (i) & (iii)
ij=25A
i, =1875A
iz =1.875A
(c)V=U+at

2eEg

m

(2Ep)e
a —

"o 25

PUt 1, = ﬁ = h = 41,mV,
4 miy Vy
2eE, t]

A=
m[V0+
42y

2eE,
1+mV0t

m

A=

(c) Given: S =2 =
re 4

EYE
N|=N

ni _ 4

ng 2
L R<1 1) 1.0973 107( ! ! )
— — | =1. X -
A n? ni2 (22 (4)?
A2=486%x10"7 m =~ 486 nm

av
(6) I = €2
4 = (6 x 1076)(a x 10°)

_Z 0.67
(X—3~ .
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15.

16.

17.

18.
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(b) Solving each branch as series
15V 90

90
15,1515
Eeq = 131 = 15 volt
ststs
1 1,11
anda—§+§+§
Feq = 30
1502 3Q)
| —MWW
A AN B
920

15
IAB == E == 125 A
(b) Since Fringe width in a medium becomes
B L0
B = p (Here g = . )

_B_24_
=== n
sin[Pain ]
Ou=—-F5—

n—-
s 2

€ 3x 108 4
H=y=212%x108
sin [—ami“ ;600]

sin 30°
[6min + 60°] 1
2 V2
Opmin +60°=90° = 6,,;, = 30°
1/(h
©Vs=2(5-9)
hc

¢=7—6VS

_ <6.62 X 1073* x 3 x 108

V2

V2

331 x107°

=5.68x10717]

L D
@M=

Lo}

But when cut

) — (1.6 X107 x 0.2)

1 1(1)_ 1
1= - DIR) =37,
L

So, == =2L
Fo F}

(b)
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Upper wire
30kg

Lower wire

10kg

Pan

T, = mg
T, = (10 + m)g
T3 = (30+ 10 + m)g = g(40 + m)g
Stress in upper wire
(40 + m)g

"~ 0.008 cm?
_ (40 +m) x 10

8x 1077
Stress in lower wire =
_(10+m)g

" 0.004 cm?
_(10+m)x 10

4x1077
Upper wire breaks :
(40+m) x 10 12 % 10°
8x10~7 : o
So, maximum mass, without breaking any wire is 38 kg
(c) As we know that current in RLC circuit is given by

LV v
~Z [R%+ (X, — Xp)2]/2

Vo

1
2 ——
\/R + (wL wC)
As circuitis RC
Jg= o
07 (R2+X2)1/2
Iy Vo
3 [R%+ (4X()?]V/?
(R? + 16X32)

9

I =

2

R? + (X¢)* =
8R?  7X¢
9 9
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.
- — 1
s I
I' l’
I’ l’
’ r
h q)’ll ’I’
7! 'I'
J 4
F/A Fh
}7 = —=
[0) Ax

_Fh_ 10x5x102 1
X An 25x10%x10° 500 ™

S~ X =2 mm
(13)
Fy L J
(1/2)gt?=5m
18m
[V =gt
18-5=13m

At any time, t after it is released velocity V = gt
Acceleration of the ball remains constant = g

-~ Both will be equal at t = 1sec

=~ Position of ball from ground will be (18 —5) m
(349)

A A A

& < >

Least distance between successive crest = 1

2T
y = Asin(wt + kx + ¢), w = 2nf&k = e
&y = Asin(36t + 0.018x + m/4)

21
=>k=0.018cm™! = _ =0.018

Lo 2x3a4’
0018 18 x10-3 (M T ereecdn

~ 34? cm (Eearistinteqer) .
(12) Fgx (VXB) = Fg LB
idLB->d-B=0
12—x=0>=>x=12

(6)

2 L~L
—>—0000 —

> —
1/2 L,=L
Magnetic energy of inductor is U = %Li2

So Uy =2LI2 + LG)Z o LG)Z =312

U 1L(I)2 Ye 6
= — — > — =
¢ 2 U,
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30.

31.
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26.

(b) Ag2CO5( ) > 2Ag(s) +CO,(g) +20,( )
2.769

1
— mol
100

Moles of Ag(s) = 1%0 mol

Mass of residue = 2.16 g

dANn=31l=2,m=+L;(n+1) =5

B)n=41l=0m=0;(n+10) =4

Cn=6Il=1m=00+)=7

DO)n=5Il=1m=4+1;(n+0) =6

BE)n=21l=1m=4+1;(n+1)=3

More the value of (n + [ ), more will be the energy of that particular orbital.
E<B<A<D<C

(b)(A) Heisenberg uncertainty principle is applicable to all the moving microscopic particles.
(B) 2p, has less value of n thus has lesser size than 3py.

(C) E; s(H) # E; s(Li)

(D) Cr: —[Ar]3 d°4 s?

Correct statement are A, B and D.

(d) Mass ratio = mol ratio x GMM ratio

10 n 60

90 N 18
n 1

N~ 30
30

- =" -00967
XH:0 TN T 31

(a) Molarity
M; A,(s) = 3M*2 (aq.)+2473%(aq.)

| <1

3x/y 2x/y
KSp — [M+2]3[A—3]2

Ksp = [3X/Y]3 [ZX/Y]Z

. [a73] 2x/y
Ratio of =— = —~——
Ksp 3x]°[2x
L BTE
T 54x*

(©) (A) HGq + OHgg) — H0(9)

t=0 2.5mmol 4mmol

t= o0 0 1.5mmol
an final solution, [OH~] = 132l _ 15
35ml 35
OH = 1 1.5
Pl = T%855

1.5
pH = 14 + log (g)
(B) Hq) + OHgngy — H,0(9)
t=0 0.2mmol 0.2mmol
final pH =7
(C) HGgq + OHgg — H20(%)

t=0 2mmol Immol
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34.

35.

36.
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t=c 1mmol 0
Final pH < 7

So, order of pH values :
C)<(B)<(A)

(a)
A(g) — B(g) +C(g)
t=20 Pi - -
t=t P—x X X
Asgiven (P, —x) +x+x =P
x= (P —P)
1 P; 1 P;
K—?{’npi_x—?{’nm
1 P;
K=t —p
(a) Statement-I
(EN)g = 4.0
(EN)o = 3.5} on pauling scale
(EN)y = 3.0
Statement-11

Oxidation state of oxygen in OF,

OF,2x—-1x2=0

X =42

Oxidation state of oxygen in Na,O

Na,0=>+1%x24+x=0

X=-2

Both the statement | and statement Il are correct.

(d) (A) In the case of nitrogen, all oxidation states from +1 to +4 tend to disproportionate in acid solution. For

example.

3HNO, - HNO; + H,0 + 2NO

(B) Nitrogen form p, — p,; bonds with itself and other elements with small size and high electronegativity, d,, —
P 1S not possible with itself as it has no d-orbital.

(C) The single N — N bond is weaker than the single

P — P bond because of high intereelecronic repulsion of the non-bonding electrons (lone pair), owing to the small
bond length.

(D) Nitrogen has lowest density in its group.

(E) The maximum covalency of nitrogen is four.

(b) The physical and chemical characteristics of interstitial compounds are :

() They have high melting points, higher than those of pure metals.

(b) They are very hard, some borides approach diamond in hardness.

(c) They retain metallic conductivity

(d) They are chemically inert and usually nonstoichiometric.

(b) (A) The metal-carbon bonds in metal carbonyls possess both ¢ and -character.

(B) The metal to ligand bonding creates a synergic effect which strengthens the bond between CO and the metal
i.e. metal carbon bond becomes strong.

(C) The metal-carbon o is formed by the donation of lone pair of electrons on the carbonyl carbon into a vacant
orbital of metal.

(D) The metal-carbon r bond is formed by the donation of electrons from filled d-orbial of metal into vacant *
orbital of CO.
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37. (a) Statement-I
(T }-&—% 0
isolated 'd' subshell N\ DI $ —0.44,
t

2,
(absence of ligands) (presence of liggauds)
Statement-11
The degeneracy of the d-orbitals is removed due to ligand electron-metal electron repulsions according to crystal
field theory.

Both the statement | and Il are correct.
38. (c) Statement-I
S} S} S} S}
CH; > CH; — CH, > (CH3),CH > (CH3)5C
It is correct order of anion stability and it is based on inductive effect.
Statement-11

C]
CH, =CH-CH, g @_CHZ

Allyl anion

Benzyl carbanion
Both are stabilized by resonance
Statement-1 : Correct
Statement-11 : Incorrect

39. (d)
o
OH™ /A
Zn/HZ aldoI
NaOH/I2
(0] (@)
He 8
OH «—— CHI; + e}
40. (b)

AlCI
/\/C] — /\® —>/\

020

Major product

Benzyl Isocyanmide

2Xe)
@/\NHa CHCl, @/\N—C

Aq. NaOH
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Br
ﬁ) No reaction
©)
NH,
o™ o™
L\q NaOH
KCN ©/\/
(E)
(A) & (B) gives correct product.
42. (d)
(D)
NN OH Conc. H,SO, /\\/\\\5
(A) or H3PO4 (B)
(D)
Conc. H,SO, N
HO OH or H3P04
(C) (excess) (E)
43. (¢)

NH,
NH,
>

(Basic strength order)
(A)
NH,

(B) OCH;
Cannot be synthesized by Gabriel phthalimide synthesis

Brz + NaOH
O Hoffmann s
C)

b id
romarnae (Aliphatic amine)

NaNO, + HCL
— oc Hzo
NO,

(D) Soluble in NaOH
Only (B) and (C) are incorrect hence Ans. is ()
44. (d)

45. (b) Na,Cr, 05 is hygroscopic in nature and is not used as primary standard.

Phenolphthalein is weak acid.

46. (4)
Species Hybridization
(1) BrFs sp3 d?
(2) XeFs © sp3 d3

(3) BF, © 5p3
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50.

51.
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(4)1c1, © sp3 d?
(5) XeF, sp3 d?
(6) SF, sp3d
(7) NHf sp3
(8) CIF; sp3d
(9) XeF, sp3d
(10) ICl, © sp3d

Number of species having sp3d hybridisation are 4.

0.6
(42) Moles of BaSO, formed e — 0.0026
231gm

Moles of BaSO, = Moles of S
0.6
Mass of sulphur (W) =% 32

% of sulphur (S) = 222 x 100
_ 1920 41558 42'

T 462 0 T T

(175)

OH OH OH
Dil. HNO;,
: +
NO, NO,

(Steam volatile)

(230) Using formula
AH 1 1
logKp, —logKp, = (— = —)

T 2303R\T; T,
3.5—25= 2.303R(0.06 —0.05)
AH 2303
R~ 0.01

A 230.3 = 230
R - e IR

_ 2 0.693 .
(46) typ = —— = Ky = —=

1 AO]

tgg% = _Kln A
1 [100] 2In10

=—In|—|=

0.1 1 0.1

_2x2.303

0.1
= 46.06min = 46

b)f—a=+v11 ... (1)
and B2 — a? = 3iV11

= (B +a)(B —a) = 3iV11
>f+a=31 ... 2)
from (1) and (2)

8 V11 + 3i 3i — V11

a =
—-9-11

= aff = s af =-5

Now (8° — a)? = (B — @)*(B* + a® + aff)?

= (B - a)*((B +a)* —ap)?

= (11)(-9+5)2 =176
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52.

53.

(c) S, =3n%+5n

Th = Sn = Sp-1
=T, =(3n?+5n)—B(n-1)2)+5n-1))
=>T,=6n+2

ne1 T2 = Yl (6n + 2)?
=36Y1% n?+24y19 n+ Y10 4
= 15220

a, o, o3
(d) LetA:<ﬁ1 B2 ﬁ3>
Yi V2 V3

a Bi v1\ /0 3
Now A = <a2 B> Vz) <0> = (1)
as Bz v/ \1 1
Y1 3
B (y> _ (1) W
V3 1
a; a; asz\ /0 1
Now (31 B ﬁ3> (0) = (3)
Yi Y2 V3 1 1
as 1
= ([)’3) = (3) ...(2)
V3 1
1 0 5 3
#(o)-+(0)=(z)-()
1 1 2 1

..03)

a; 2
= <ﬁ1> = (1) (4
V41 3

2 1 1
3 1 1

Al =2(8,—3)-1(1-9)+1(1-3B) =1
=28, —6+8+1-38, =1
=B, =2

2 11
SOA=<1 2 3)
31 1
2 1 IN/2 1 1 8 5 6
A2=<1 2 3)(1 2 3>=<13 8 10)
31 1/7\3 1 1 10 6 7
6 7

10
AZ+A= <14 10 13) = det(A®’ + A) = 8
13 7 8

= Det(adj(A% + A)) = 82 = 64
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55.

56.

o7.

58.
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1 2 t
1 5t

3 t2 f(b)
= 1(f(t) — 5t3) — 2(6f(t) — 15t) + t(6t2 —3) =0

. _t3+12t
f) = 11

1
f'(t) = H(Stz +12) >0VteR

(@ D=

= f(t) is strictly increasing on R
528

(b) Let Zocs riymrn =
1

Let T, = n(n+1)(n+2)
T—l (n+2)—n}
" 2ln(n+ 1D+ 2)
T_1 1 1 }
" 2lnn+1) (+DM+2)
T_1 1 1}
1720112 23
T_1 1 1}
272123 34
T 1{ 1 1 }
0721011 11.12

1711 1
=3ls-s3l

212 132
_1[66—1]_65
Nl 132 1 264
S0, 1 =22 %528

64

1=130

(©)x?—2x—-5=0
tanA + tanB = 2; tanAtanB = -5

2 1
= cos(A+B) = %

~ 20 <sin

=10(1—\/%)=(10—3\/E)

(b) P(): 3 P(A/D) > =

1 2
PID:5 P(A/ID) = =

> = —(1 —cos(A + B))

1 2 2
- Reqd. Prob = 27 _ZE_ Lo
TR T Y
Xfilxi—x|
(c) M.D. = >
_ Yfix; 40+42+18+20+24+90
X = =
2fi 26
234

26
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59.

60.

61.

_ 8(4)+6(2)+2(0)+2(1)+2(3)+6(6)

M.D. =
26
_ 84 44
26 13
(c)
‘Ly
P(3.0)
o OV
a>b
Focus (ae, 0) = (4,0)
Lae=4
(4) 4 5
—)1=4=3=
a 5 a
“b?=a*(1-e?
b? =25 (1 16)
- 25
XZ y2
. E.g + 5= 1
- P lies on the ellipse E
9 2 _q
25 9
Y
.= T R
. Area of Apgs =5 (0S)(PN)
1 4% 12 24
T2 5 5

(c) Centre : C(3,4)&r = 2
Parabola (x + 3)? = —(y + 4)
Vertex is A(—3,—4)

B

A(-3.-4)
AP, =AC+r=+v36+64+2=12
(d)

P(3.,5)
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63.

64.
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- 243 645
So orthocenter is (TT)

511
G3)
S0 9(a + B) = 3(16) = 48
(c) P = 12cosx — 3cos?x
P = —3(cos?x — 4cosx)
P = —3((cosx — 2)% — 2)
putcosx =—-1=P=-15
putcosx=1=>P=9

—-15<P<9
Sum of all integers = —(10 + 11 + --- 4+ 15) = =75
(©)PQ-A=0
= (21-3)2+BA—-1)3+(41-5)4=0
=>1=1
P(5,6,7)
Y
—» <23 4>

Q(2A+2, 30 + 5, 4a+2)
Point Q = (4,8,6)

PQ? =6
@7Fxd—bxd=0
(#-b)xd=0

r—b=213

f=b+ 13

F.d=0=>ad-b+Ad*=0

. 53__(1—2)=1
32 9 9

5 — a

r=b+§

a? 2(@-b)
81 9 )‘44

|37]% = 9|7|? = 9<b2 +—+

65.(c) Equating both the equations

66.

(4] —k) + Aai — ) = (41— k) + u(2i + ak)
14+al=4+2u

1-1A=0=>1=1

—1=—-1+au

au=0=>u=0

a=3

point of intersection = i + j —k + 31 —j =41 — k
(b)
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A y=x2
_1
. i
/;E i\y_27x
1 3 27 27

Area—f3(x2—1)dx+f (——1)d

1

3
X
= [? — X] + [27fnx — X]§7
1

26
=?—2+271n9—24

26 X 2
= 27In9 —

= 54In3 >
= n 3

. 1—cosax-cos((a+1)x)cos((a+2)x)
67- (C) 11rnx—>0 (a+1)2x2

By using L.H. Rule we get

:%(0{+1)2[a2+(d+ 1)2 + (a + 2)2] =

a?+ (a+ 1)+ (a+2)? =4(a + 1)?
a?+ (a+2)? =3(a+1)>?
Sa’+2a—1=0
Product = —1
68. (b) Putx = 2t = dx = 2dt
o ¥n2t o ¥n2 + ¥nt
=1} G @A = 51 T
1.0 ¥n2 1. ¥nt

ZEIO t2+1dt+§f0 Z 1

In2

[—tan‘lt] +1;
0

€n2 T

I
7 zth

0 fn(l/u) du
=302 1, (- F)
Add = l1 =0
nfn2
T4
69. (b) f(*2) = 50 putx =y =0

2f(0
foy = 24O f()

= £(0) = o ...... 1)

(3 kv
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putx =0
r2)2-tes
f’(§)=3

puty = 3x

f'(x) =3

integrate both sides
f(x) =3x+c
from eq. (1)
f(0)=0

= f(x) = 3x

Now

g(x) =3+e*-3x

g'(x) = 3[e* + x - e¥]

=3e*(x+1)

g'x)=0,atx=—-1

(8C)min =3 +e71(=3)

:3[1_1] :3(e—1)
e

e
_om/3 4 _ [ 7/3 cosec®x
70. (C) - fﬂ'/6 costx fﬂ'/6 cos*x
/3 4 cotx /3 —4
L/6 — [ st Jye (=cotx) ——— (=sinx)dx
_ cotx g
_cos‘*x%
13 43
a/2* 13\
2
_ 16 \/§.16_16 16_16( 1)
V3 9 43 3v3 3\ 3
32 323
33 9

71.

72.

73.

(712) f(2) +f(3) =5
Cl:f(2)=4,f3)=1

so, f(1) = 3,5,6 — 3 choices

f(4) — 3 choices

f(5) — 2 choices

f(6) — 1 choices

so total functionfor C-1: 3 x3x2x1=18
Similarly,

C-1l:f(2) = 1,f(3) = 4 — 18 function
C-l1: f(2) = 3,f(3) = 2 — 18 function
C-1v : f(2) = 2,f(3) = 2 - 18 function
(126) Maximum number of games will be 9
A must win 5 gamese so,

Number of ways = °Cs = 126

n-r
@) Trpr = "G (55)  (—xH"
Trpp = "CXT30(=1)"
for coeff. of x” = 7, —3n =7
7 + 3n

7

=>I‘1=
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coeff. of x” = "C, (=D
for coeff. of x1* = 7r, — 3n = 14
14 + 3n
7 =TI + 1
coeff. of x™* = "C, ,(—=1)"*?
= "G, (=D + " r1+1(_1)r1+1 =0
= "Cp, = "Cry1 21t +1=n

7 + 3n
)+1=n

31‘2:

:>2r1+1:n:2(

_ 2p-1
74.(2048) & =2+ $3L tan™? ( )

1+22p-1
-1
_r 11 -1 2P —2P
=gt e\ T
T
=57 YoLq(tan™*(2P) — tan™1 (2P71))

s
=7t tan~1(2'1) — tan™1(2°) = 2**
Y _ Y Y_
75.(11) sin” == = ~sin~ 1

- @ _ ac
puty—tx:>dx—t+xdx

dt
sint (t + x—) = tsint — 1
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