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1.

(€) 8pet =0

81 + 82 = O

(b — DA+ (pz — DA, =0
_ (b — DA,

A2=00TD
(172 1)

= x5 =4
27 (19-1)

V, at lowest point

Vy =4/2 gf(1 — cosB)

1
Vo = 2X10X1<1—§)=\/10

After collision velocity of B becomes,
V4 =10 = V5 (Same mass)
Now to complete circular motion
Vg = /5gR
1
R=3g
(b) A-II, B-1II, C-1V, D-I

_ Uyl tl3+t,
(C) 'gmean - 4

20.00 + 19.75 + 17.01 + 18.25

mean 4

=18.75
_ A8+ AL ] + |ALs] + |AL,]
A‘gmean - 4

1.25+1+1.74+0.5
= 2 =1.12

So, relative error
My, 112
" lyean 1875

(@) A= \/zlran = \/2 m}E
h

3mkT

0.06

6.63 x 10734

V3 x5.31x 10726 x 1.38 X 10~23 x 300
=2.58x 10711 =258 x 10712
So,x =26
(c)Time period becomes half
and T o« /¢

So, length ¢ beocmesz
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S0, L=20_75
4 4

7. (c)For equilibrium kx = mg

S
Inet = 2(11 + IZ)
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_, (MR N M’ ¢2 y M'R? - (3)2
“o\ 4 12 2 2

_ M'R? N M'R? CMR? 4 M’ ¢?
S22 6 2
_ 3M'R? N 2M'¢2
2 3

M

Given masses M’ = o

2 2
So, 1= 3(M/24)R +2 (M/:)#

[ = > MR? + Meg
8 6
9.
L2
A.3mr
1 (16 + 311)
CAr 6T
Rap = A (1025
- ' 16 + 3m
train
10. (a) S Ty Slope

11. (c)
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13.

14.

15.

16.

17.
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A

pasSinc = pgsin90
. HB _ Va
= sinc = — = —

Ha VB
24x10% 8
2.7x108 9

8

8
= tanc = =

V81—64 17

c=tan"! (\/%)

(d)When the load is disconnected (I;, = 0), the entire current flows through the Zener diode. To protect the diode,
we must limit the current to its maximum allowable value:

IZ(max) =20 mA

Voltage across the series resistor:

VR=25V-5V=20V

Using Ohm's law:

s sinc =

20 =10000Q
510.020 )
(0);=R(1-7)
4
" 3R
=R (5)
Voo\9
N—g
"R

(d)(KE) = K = Zmu?

K 1 w2 K u
(KE)B = Z = E m (E) = Z (uB = ucos60° = E)
(KE)c =K

Ratio = X=X%/*
_3K/4 3

K 4
(A =2

q
472 _3q

Ke]

¢ = g 4,

(b) e = vB?¢

v = /2gh = V2 x 10 x 200 = 20vV10
e = (20V/10)(0.5 x 107%)20
=20v10 x 1073 = 20v/10mV

@
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18.

19.

20.
21.

22.

93

CoOM

AES
)
=

/
N
/

2d/3 TV g3 "

L=Iooandoo=%

L L L
w = =

m (23—d)2 +2 m(g)z %md2 + %md2 6%(12
3L
@ = omaz
(b) (K- E)jost =51 VZ, (1 —e?)
1/ m;m,
_< m; +mj,

5 )(10+30)2(1—0)

1(15)25)] ., -,
2 [ 20| 140
= 7500 ]
(K- BE)ioss = (my + my)(S)(AT)
[S=31x4.2]/kg— °C]
7500 = (40)(31)(AT)
7500
= 1.44°C

T=0x31x42
(c) Zeroerrore = —3 X LC = —0.03 mm

Reading taken = 1 mm + 51(0.01 mm)

= 1.51 mm

So, correct reading = 1.51 — (—0.03)

= 1.54 mm

(b) Both (A) and (R) are true but (R) is not the correct explanation of (A)
(100) g = 22l )

Using energy conservation,
1
mg?(1 — cos60°) = E(mi’z)wfn

Wy = \/% = 10rad/s

From eq.(1),
2x10x0.01
€max = f =01V
= 100mV
w 6.27x103
(2) Here, v = K~ 2.09%x10-5

=3 x 108
So, wave moving in vacuum

1 1 1
Now, I = (ESOE(Z))C = ESOE(Z)\/ﬁ

il sy
T2 |wy 072377

1

1
d 2
=2

o
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23. (50) Current is maximum, so resonan
1
and w = \/T_C
1 1
C = =
w?L  2x10%
=50%x10"%=50uF
24. (4)B1 =B
DiA1 _ DoA;
d  dy
D; A ( d1)
DZ B }\1 d2

=2X2

25. (8)

A2 A2

_ 56y A/2  5¢g A

Tod2 T d >C
2eg A/2  2€p A
, = € A/ _ %8 _ 2C
d/2 d

C,&C, in series.
C;C;  (50)(20) 10

C'= = —C
C,+C, 7C 7
3eq A/2
= =3C
3 d/2
2€, A/2
= = 2C
* d/2
C,&C5 in series; €' = % = SC
C'&C" in parallel;
6 10 42450
0, Ceq = C(5+7) = ¢ (557) =
92 _ nC
357 3
92 x 3 79 .
= =79>n=
n 35 n

_1g 22
26. (d)E, = —2.18 x 10 135 J/ atom .
For 3™ orbit of Li*2 ion
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ce

&)

2
=-2.18 % 10718 x 2—2 =-218x10718].
CH,—C—CH

27.(a) Mixture of CS, and ’

|
@]
Pcs, > Pés, - Xcs,

3 oy . e
show positive deviation
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28. (a)In general on moving from left to right in a period ionization energy increases as Z.g increases.

Al<S1<S<P<(l

(lonisation energy of phosphorus is more because of half filled stable configuration)
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= N
(@)\ NaOFEt @/\ B.H,/
HEOE‘
@ OH
CrOy/H

30. (d)Clgq + Ag(s) + Feld — FeiZ + AgCls)
0.059 [Fe?*]

Ecen = E;ell - 1 10g [Cl_][Fe3+]

CH, - CH, - C= N-2222C,CH, - CH, - CHO
; o :

Propaneitrile Propanal
31. (d) X)
O lysis — —
CH, — CH = CH — CH; ——22¥™ — CH3 — CHO
Ethanal
(Y)
NaOH
(X) + (Y) — 3 — Methylbut — 2 — enal
a (Not formed)
NaOH

CHs — CH, — CHO + CHg — CHO ——

CH;—CH,-CH=C-CHO CH;-CH=CH-CHO
| + But—2—enal
CH;

2-Methylpent-2-enal
CHg—CH=(I3—CHO

CH;
2-Methylbut-2-enal

CH; — CH, — CH = CH — CHO

_|_

Pent-2-enal
32. (c)
CH3 CH3
(i)Sn/HCI .
(ii)pHneutrallisation ”
NO, NH»
(137 mg) (A)
CH;
(CH3C0),0 Bry
: AcO’H
NHYCHa
O
CHj
Br (Mass of B
is 228 gm)
NH\n/ CH3
O
(B)
-3
Mole = 2229~ — 0.001 mole
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Mole of product = 0.001 mole
Mass of product = 0.001 x 228gm
= 0.228gm = 228mg
33. (b) H,0(¢) — H,0(¥) 2 H,0(g)
5°C 100°C 100°C

due to expansion

w = —ve

as heat is given to system so q = +ve and

internal energy of gas will be more than internal energy of liquid so AU = +ve
34. (b) Statement 1 (True)

Strength of ligand : CI~ > Br~

Ay: [CoCl,]?~ > [CoBr,]%~

Eabsorbed : [COCLI-]Z_ > [COBI‘4]2_

Statement 2 (False)

Strength of ligand : I~ < CI™

A¢: [Col,]?~ < [CoCly]?

35. (b)
Hs CHj3
Pd/C C\C= e
14 H
X
CH;-C=C-CH; — Cis-But-2-ene
But-2-yne
Ha
Na JC\ /H

C=
NH;((
() v (\CH
(Y)

Trans-But-2-ene

3

Dipole moment x # 0
ut —2 — ene “(l)—03> H; — CHO
(Cis / Trans ) (ii) Zn/H, 0 (Acetaldehyde)
36. (d)(A)n=75
I1=0m; =0
=1 m; =-1,0,1 = 2 electrons
1=2 m =-2,-1,0,1,2 = 2 electrons
=3 m =-3,-2,-1,0,1,2,3 = 2 electrons
=4 m =—-4,-3,-2,-1,0,1,2,3,4 = 2 electrons
Total number of electrons = 8
(B)n=3,1=2, m =—1, mg = +1/2 = only 1 electron is possible
37. (d) In Ph — OMe, —OMe is a electron donor group (+M).
Ph — NO,, —NO, is a strong withdrawing group (—M).
Ph — Cl, —Cl is a electron withdrawing group.
38. (¢)

HC—C=N—-0H
| —
NaCl, + 2NH,0H + HyC — € = N—OH
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40.

41.
42.

43.

44,

45,
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Complex of red colour
(Stable form of complex)

In the above complex, Ni is present in +2 oxidation number.

(A) Itis rosy red ppt

(B) It is precipitated in basic medium

(C) Nit2:3d8

Hybridisation : dsp?

Unpairede™ =0

Geometry : Square planar

(D) N — Ni — N Bond angle is close to 90°

(E) 2 five membered metal containing rings are formed.

(d) Compound in option (B) and (C) are acetals (i.e. not having anomeric -OH ). Hence they do not give Tollen's

test.

(c)
NF; .. _~N~_.. ,hybridization: sp’

3 :E/ I \F: y p

S

Number of lone pair in NF; = 10
Bond angle in NF; = 102°
(©) (A) - 1V, (B)-1, (C)-11, (D)-1I
(d) Sublimation is used to for purifying volatile compound from non volatile compound. Boiling point increases
as the external pressure is increased.

(b)

NC

(i) KOH, Br, .
(if)CHCl3, KOH (Alc.), A~
(c) (A) B*3 < Al*3 < Ga*3 < In™3 < TI*3 : ionic size
(B) B> Tl > In > Ga > Al:EN
(C)B>TIl>Ga>Al>In:lE
(D) Trichlorides and triiodides of group 13 th elements are covalent in nature
(d) For reaction (I) : K, > K¢
Ang >0

y—x>0.
85.87 = 2.586(0.0821 x 400)¥*

Solvingy —x =1
For reaction (II) : K, < K¢
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y—x<0.
46. (10) [AB], — [AB]; = kt
0.60 — 0.55 = k(100)
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k=5x10"*
. AB
Half life (t,,) = 20
060
T 2x5x104
= 600sec
= 10 min
1 3
t=0 1mole - -
t=ty 1-a o2 3a/2
an1/2 13372
(7) (7) [ Pr ]1
kp = +Pr=+v3at
P (1-a) 1+a [ T \/_am]
an1/2 3o\ 3/?
9 G &) o
= X
1-a) 1+a
o 2
_ 9(2)
1- azz
o
1-a?=—
)
50 _ 1
YR
a’>=0.8
a = (0.8)1/2
1 1-1/2
«= 5]
o = [125 x 1072]~1/2
x = 125.

48. (1825) Ba(OH)z(aq) + 2HC1(aq) - BaClz(aq) + ZHZO(g)

2.5 mmole 5 mmole
wt of HCl = 5 x 36.5 (milligram)
= 182.5 (milligram)
Hence x = 1825.
49. (3 or 6) CsHy4Br
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ABr KO~ _-OH

B
/\)i aq. KOH /\ﬁ

Show optical
isomer

aq KOH /\|/\

/\l/\
/\H aq. KOH /\l)

(Show optical
isomer)

/{\/quOH/{\/
/Iﬁ/ aqKOH)\I/
A~

(Show optical
isomer)
aq. KOH
)\/\OH
| ag. KOH_ |
\ ra
Br | \OH

As per the language given and considering the condition we are going with answer 3 and considering both active
isomers we will be giving 6 too.
50. (2) Pairing energy neglected w.r.t. A,

[Co(0x)3]37:Cot3:dS; t, g>?2eg??
CFSE = 6 X (—0.4A,) = —2.4A,
[Cr(ox3)]37:Cr*3:d3;t, gtlleg?
CFSE = 3 x (=0.44,) = —1.24,
(CFSE)gors
(CFSE)¢p+s

51. (d)logs(log; (9x —x* —13)) >0
=9x—x2-13>7
x2—-9x+20<0=>4<x<5

m=4n=>5

1 b2 5 b*? 25 Q 16
= = —_—_——_—_s — = — — = —
¢ a2 3 a2 9 9
b_4
a 3

32 3b
:>2b2=?><7:>b=4,a=3

b2—-a?2=16-9=7

(1-x%)+1
52. () [ &* (i)

J e < a-xb . ! ) dx
s (-0 VITx A-n7"
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53.

54.

95.

1+x 1

eX +
I 1-x V1+x-(1-x)3/?

1+x
=eX 1_X+C

14+x
1—x

f(x) = e*

f(%)=\/3_—1
()d=@xb)x3d
d=(@»b- @ -b)3
d=6b+83

@—-Db)-d—= @—Db) - (6b + 83)
=8a2—6b2—23-b
=48—-66+16 = -2

(d)

x =3

Lineisy = §+ C
Line passes thru (%2)

2 1+C C >
= — =C=—
2 2

_x+3
Y=373
=>6y=2x+9
Lineis2x—6y+9=0&

.. [1+30+49| _ _
D|5t—| = |—m_2x/1_0
(b)

A

@
40

ﬁ‘. > X
%y(zm
B

By solving line & equation of ellipse we getx = 0
&x=—§

B(4 1)
3’ 3

mog = tanB =

1

4

9—n+t 11
= an 2

« ZAOB = — +
' 2 2
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56. (¢) R{(—2,a),(—1,b),(0,0),(1,d), (2,e)}
a=1{-2,-1,01,234}b={-2,-1,0,1,2,3,4}
c={-2,-1,012}d = {-2,-1,0}

e ={-2}

~ No. of elements in R

=74+74+5+3+1=23="¢

Minimum number of element to be added to make it reflexive = m = 4 = {(1,1), (2,2), (3,3), (4,4)} minimum
number of element to be added to make it symmetric=n = 6

for'n’

= R ={(3,-2),(4,—2),(2,-1),(2,0), 3, —1), (4, —1)}

~f4+m+n=23+4+6=233

57. (a) (x*dy + 4x3ydx) = —2sinxdx
= [d(x*y) = [ — 2sinxdx
= x*y = 2cosx + ¢
= x*f(x) = 2cosx + ¢
As f(g) =0
So,c=0

m4* /m i1
(5) f(§)=2cos§
Tt4f(g)=81
58. (C) (x—6vx+9)— (2 —V3)[vx—3|-2V3=0
= [Vx =32~ (2-V3)¥x=3|-2V3=0
= |Vx — 3| = 2 or [vx — 3] = —V3 (not possible)

=>+vx=1or5
=>x=1o0rb5
= a=1land B =25
ax?+2ax+3 -3 1
2R . A 1
59. (b) f(x) = { Gx"DEx+3) 2’2
-3 1
b X =—,=
2 "2
for continuous at x = _73
LHL = RHL
y (ax? + 2ax + 3)
= —
M3 (2x—1)(2x + 3)
atx = _73 = Numerator = 0
<_3)2 +2 <_3) +3=0
a 2 a > =
2 3a3+3=0
43 a =
3a 3 A
3o a,=
4 a
4x? + 8x + 3 -3 1
X E—, o
2o = {(2x=D(x+3) 22
b =31
PXET03
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(2x+1)(2x+ 3)
(9 = {

2x—-1D(2x+3) '’

k b ;X =

2(5

—_

; X F
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-3
2 )
-3

]

N~ N -

[EnN

2
+

N—r

2X + 1)

fc’f(x):f<2x—1

(B

N

_6x+1 7

“2x+3 &5
Sox=1
5Tt

(22 dx
60. @1 =] =" Tms

Apply king
5Tt 5TC

[= 22 dx 22 dx

24 tan Z(E—x) 24
4
5T

Add (i) + (ii) = 21 = [2* (i)dx

1 24
g T
=35 =1
61. (a) Let cosa = x
cosB=y
cosy =z
0 x vy
x 0 z x 1 z
y z 0 y z 1
Expending both sides, we get
x2+y2+z2=1
i.e. cos?a + cos?B + cos?y =1
Statement 1 is false
Now,
x? +x 1+4x x-—2
2x%2+3x—1 3x 3x—3
x2+2x+3 2x—1 2x—1
Put x = 0 both sides
0 1 -2
-1 0 =3
3 -1 -1
=>q=-12
Now put x = 1 both sides
2 2 -1
4 3 3

6 1 1
=>p=>54

1 x y

q:

p+q= =42

Now‘;—j - (_5—;‘2)2 +196

= p? # 196>
Statement (I1) is false

100Cr 1
62. (d) S = $10%y ot = yiog L.

r+1 r=50r4q
1

~ 101
1 2101 2100

X =
101 2 101
63. (a) Mean = w = g

S 211'00 101

=50 Cr+1

[EnN

)_

T 1_'_3—m ................ (11)

=px+(q

r+1 101
101 r+1
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64.

65.

66.

—"*Ty”=§=>x+y+9=28 ................... (i)

. 2 293
Variance = Z% -(Wr==

102472 +12+x2 +y2 +22+92 +162 (7)2 293

8 2

Solving () & (i) =>x =12,y =7
Mean of (1 +x+y),x,y, |y — x| is
20+12+7+5 44

4 =7 -
(d) (x* +2x2 + 1)("Cox® + BCyxt + BCyx2 + "Cax3 ++++)
Coefficient x = "Cq,
coeff. of x2 = 2 + 1C,

nh—1)

2
Coeff. of x3 = 2. C; + "C;4
= 2n +207D072) ey > 3)
Now according to question
nn—1)(n—-2 n(n—1

0=DO=2) _,,, 20=)

=

+2n +
n n 6

3n+ n(n 12(n 2) =4+nn-1)
=>n®-9n?+26n-24=0
>n=234 =>n=34

Now checking for n = 2

Coeff. of x =2

Coeff. of x? = 3} = are in A.P.

Coeff. of x3 = 4

= n = 2 is also the correct choice

Required sum of values of 'n '

=24344=9
@i=21=250=14
1 2 3
A(1,6,3)
B(4,9,14) c

D
(L20+1,30+2)
AD-(+2j+3k) =0

(A —Di+ (21 —5)j+ 31— Dk = AD
S>A—14+4A—10+9A—3=0
S14A=141=1

D = (1,3,5)

AD = /32 + 22 = /13

Ar(A ABC) =%>< V13 x 10 = 5v/13
(b) V3(2cos?0 — 1) + 8cos® + 3v3 = 0
2v/3c0s%0 + 8cos® + 2v/3 = 0

(v/3cos + 1)(cosB +/3) = 0

cosf = ——

V3
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67.

68.

69.

70.

as —V/3 (reject)
~ 8 = will have 5 value in [-3m, 27|
=5

3 3 . 7
D)3<|z-2a+i| <2

YA

7
PB=PC——-=5--=~=
2 2

(b) f(6) = 4 (sin4 (72—T[ — 9) + sin*(11m + 6)) -2 (sin6 (%ﬂ — 6) + sin® (91 — 6))
f(8) = 4(cos*(0) + sin*(8)) — 2(cos®O + sin®0)
f(8) = 4(1 — 2sin?6cos?0) — 2(1 — 3sin®Bcos?0)
f(8) = 2 — 2sin®Bcos?0
in%(26
f0) = 2 — 22 2% 2( )
o = f(O)max =

B = f(e)min =
>a+2=5
(d)Let time taken by mason a alone to complete the work be in x days so, mason B along take x + 24 days

2
3
2

work done by A in 1 day = i

work done by B in 1 day = x+1ﬁ

so work done by A + Biin 1 day = %5

1 1 2
So, -+ =—
X X+24 45

x? —21x—540=0

X = 36&

x = —15(rejected)

=36

(d) Direction cosines of two lines satisfy the equation
S44+m—n=0.................... (1)
2mn+10nf +3fm=0 ...................l. (i1)
& we know

> +m?-n =1 ... (iii)
= n = 44 + m putting in egn.
>n(2m+10£)+3fm=0

= (4f+m)(2m+ 10£) +3fm =0

=8/ m+40¢>+2m?>+10fm+3fm=0
= 4042 +21fm+2m? =0

= (B8+m)(5¢+2m) =0
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71.

72.

73.

74.

Case1l:8f+m=0=> m=—-8¢

Case2:54+2m=0= m=_75€

So direction ratio of L, is £, —8¢,—4¢
-5¢ 3¢

& direction ratio of L, is {’,T, >

22 +20¢% — 642

cosO = - =
V2 + 6402 + 16{’2\/{’2 + # + %
15210
o382 3V38
90)——
62) adj2 A = 22adj A - adjkA = k" !(adj A
j j j j
=4adj A
Now AZ(adj2 A) = 4 A(adj A)
=4 A| All,
=24 A

Now 3 adj (A%(adj2 A)) = 3adj(24 A)
= 3.(24)%adj A

Now |adj(3adj( A%(adj2 A)))|

ladj(3. (24)2adj A)|

|3 (24)*)*(adj adj A)|

= |3°.2%2adj adj A|

= (3%.2'2)3|adj adj A|

— 318_ 236. (A)4

322. 240
~m+n=62
(12)
i 3n/2
/4 N2 T
1
3n/4
A= f(;TM cosxdx + f;Msinxdx 1 fjnM — sinxdx + f;?/j — cosxdx
A= (sinx)g/4 + (cosx)g/4 + (cosx)f[ﬂ/4 + (sinx)ngzL
A—1+1+1+1 1+1 L3
V2 W2 V2 V2

A+ A=12

(1565) 2f(x)f' (%) = f2(x) + (f'(x))?
= (fC) —f'(x))*> =0

= f(x) = f'(x)

= n(f(x)) =x+c=>f(x) =c'e*
f(0) =5 = f(x) = 5e*
f(en1)+£(fn2)+--......+f(¢n625)

Mean =
625
S51+2+ ... + 625]

= 625 = 1565

(311)a—b =10
Total cases = 100 x 99
Fav.Cases=1+2+3+---90

1+2+:-+90
Req. Prob = ————
100x99
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75.

m_ 90(92_1) 91

n 100(99) 220
m+n =311
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(1422)P - 3,Q > 2,R > 2,5, T,U,V

Case | 3 alike, 1 different
4!
e, x 6(:1><§=24
Case Il 2 alike, 2 alike
; 4!
CZ X ﬁ =18

Case Il 2 alike, 2 different
4!

3C; x 6C, X o= 540

Case IV All 4 different

7C, X 4! = 840

Total words = 1422

50,000 + teacherrecommended Qs. & more
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