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E ML2 T2 _
1. (a) (1) [h] =%= =ML T

(1) Stopping potential : E = q - V,

[E] MIL2 T2
= =—=—=ML2T_3A_1
[Vol = [vol [q] AT
(111) Work function (¢) — Energy form
[¢] = ML? T2
(IV) Threshold freq. [vy] = T™!
2. (c)
80 km/hr #-»vfwo kin/hr
V = VSB
V= VS - VB
Vg +V =V
Vo =V+80
Vsa = 5m/s = 18 km/hr
Vs = V4 =Vsq
V + 80 — 100 = 18 km/hr
V-20=18
V =38 km/hr
-~ F _ 5i+10§ A a
3. (d)a=—-= % = (501 + 1009)

S=0+ 5 [501 + 100j][2]?
$ = 1001 + 200j = F = 2xi + 5]
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10.

11.

¥7777777777774

Y, LA

m

2Y,0 /2, A

2m

_T¢
Vgt
m

¢, = oM
A = 2mg(¢/2) mgt

27 2YA T 2YA
Al
— =6
Al
(b) Using equation of continuity
AV = 10av
AV 30 x50

10a 10 x.15
(c) Avg. kinetic energy of molecule will be gKT

Af

= 1000 cm/s = 10 m/s

3RT
M

Molar mass m different so v, is different
(d) AL; = Loa( T, = Ty)
So final length at T, = Ly + AL,
AL, = (Lo + AL)a(T; = T,) and T3 = T, = T, = T; = AT
AL, = LoaA T + AL;aA T
= AL, + AL,aA T
= AL;(1 + aAT)
(a) Idisc = mTRZ + mR2 =
=~ For small displacement
T = —mgRéO
_ mgR

~  5mR2
4g

But vims =

5mR?2
4

(a) Initial freq. f; = i P(llio)

Final EF = Eof + 2E,(j + k)
Magnitude = 3E,

1 |P(3Ep)
21 1

Final Freq. f, =

%change:i—f=(\/§—1)x180z73
1
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1uF
" @ i
1uF 2uF

C =2uF
13. (b)
14. (b)H = % S L

Uolly  400X4Tx10~7

15. (@) ExB =C

16. (d) 1= (14— 1) (3 - =)
0.8

"R
=1.25

1
f
f
R
©

17.

1
2 2 , N I?” Cos? (60°)

30° 90° g

30° 60° 90°

18. (d)
19. () A = o




Ke-

20. ()
21. (300) Maximum current from diode
P 05

Now let resistance is R
VB = i(R + Rdiode)
25=0.05xR+10
R = 15 = 3000
T 0.05
vZ
22. (8) Ry =~ =64
v=v64=8m/s
M
23. (12)Bpe; = /B? + BZ = i‘—gﬁx/ﬁ

B,

B,

8
— -7
=107" X 3v5xV5x 0=
=120 x107* = 12mT

24. (314)
Sol. T =|M x B]
= |NIA x B

2
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2
T:125X1X7I<—) X 0.4 X sin 30°

100
=100 X 100*N—m
Soa =100 = 314
D AD
25. (5625) Ay = (u — Dt-=7=
(u—Dt=72
(1.56 = 1)t =7 x 450 m
t = 5625 nm
26. (c) (A) Mole of atoms in C4H;,

=2x18
=36

(B) Moles of atoms of sucrose = % X 45

90.8
(C)ny, = T i 4 moles

Mole foatoms=4x2 =8
(B)>(A)>(C)
27. (b) (A) — same

(B) — same

(C) — same
90x(1)2 90
(D)-»r="20 =2
3 3

(E) — same

28. (¢)
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29

30.

31.
32.
33.

34.

35.

36.

37.

g(ﬂg )
ABMO
P, P < .

Destructive Interference

5* __.|.__ R ——

)

o,

. (c)
0.1M 0.1 M, 1l1it
(1 litre)
(b) In experiment 1, 28.4 ml of NaOH is required for complete neutralization, therefore for 14.2 ml , half

equivalence point will be achieved to form acidic buffer.
()

(c) Since successive ionization energy increases thus IE, (Mg) > IE; (Mg)
(c) EN of ' T# "is 1.8 that is same as 'Ge'

'E'=T¢

T£*3 acts as oxidizing agent

Stability order : T#*3 < T£*1 (due to inert pair effect)
The standard electrode potential value E°(T#3* /T#)
=4+1.26V

(d) Gd — [Xe]4f’5 d'6 s?

Eu — [Xe]4f76 s2

Dy —[Xe]4f106 s2

Ho — [Xe]4f116 s?

Hf — [Xe]4f1#6 s25 d?

Yb — [Xe]4f146 s?

Lu — [Xe]4f145 d16 s?

Tm — [Xe]4f136 s?

(@) (A) Ni?* = 3 d®, SFL, t72%eg " = unpaired e~ = 2
(B) Ni>* = 3 d®, WFL , tetrahedral, e>2t5"!

= unpaired e™ = 2

(C) Ni?* = 3 d®, SFL , ty5 ey’ = unpaired e™ = 2
As A, > A; and Ligand strength : en > NH; > CI™
Strength of ligand increases, A increases, hence more is the frequency required of absorption.

(d)

RS1 RS2

Quasi aromatic
C — 0O bond length is maximum in compound (b) because RS2 of this compound has aromatic character.
(c) Oxide of Mn in its highest O.S. = Mn,0,[Mn*7]

Fluoride of Mn in its highest O.S. = MnF,[Mn**]
= Difference in 0.S. = |x| =3

Sc*3 = [Ar]; 0 unpaired e~

Zn?* = [Ar]3 d°; 0 unpaired electrons
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Fe*2 = [Ar]3 d®; 4 unpaired electrons

Co*? = [Ar]3 d7; 3 unpaired electrons

V*2 = [Ar]3 d3; 3 unpaired electrons
38. (b) = Curve I** represent zero order kinetics

[Re] = [R]o — Kt

= K; > K,

= Reaction-1 is zero order having unit of rate constant same as rate of reaction i.e., molarity / second.
39. (b)

Br

@N@%

L2 NaNH,

Ph-C=CO«_ pp_C=CH

q\?.lCH; I
Miar } H\ /Cﬂz
PG, ALy, * g
Ph/ \H
P
C9H10

Molar mass of Y = 118gm
40. (b) No chiral center (2 methyl groups)
41. (d) Benzoic acid is more acidic than phenol. Electron withdrawing group in increases acidicity.

42. (c)

NH2 3
ERIGEN
OCH% OCH3
NH
NH, \
H@
—
NO, NO,
NH
NH, NH,
—
CH, CH,

NH

@
2 NH3
H@
o
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Stability order of conjugated acid :

TR

For stronger conjugate acid, we need Weaker base.
43. (c)
CH=0 COOH

H__OH COIIC.HI\TO3 H——OH
H——OH H——O0H

CH,OH COOH

D-Aldotetrose Optically inactive
Dicarboxylic acid
44. (d) Group IV reagent : NH,OH + H, S
Mn*? will be precipitated out and hence highest possible oxidation state of Mn is +7
45. (a) Tolle’s test is used for test for aldehydes.
Heinsberg's reagent is used to test for amines.
Lucas test is used to test for alcohols.
Phthalein dye test is used for test of phenols.

46. (282) AU® =9 — Z2472 _, 1359.8K]/mole

combustion = Tl T 3.365/46
C,HsOH(#) + 30,( g) > 2C0,( g) + 3H,0(£); AH? = AHQ
AHZ = AUP + AngRT

(-1) x 8.314 x 298.15
= —1359.8 + 1000
= —1362.27K]/mole
—1362.27 = [2 X (—393.5) + 3 X (—285.8)] —
AHEe n once)
—1362.27 = —787 — 857.4 — AH?[C,HsOH(#)]

AHE’[CZHSOH({,)] = —-2.82X% 102K]/mole
~ —3 x 102
47. (2474) 2 N,0:(q) = 2 N,04.(g) +0,( g
t=0 1 — —
teqm. 1-—2x 2 X X
1-0.5 0.5 0.25
0.5 0.5 0.25
0.5 v 0.5 %2 0.25><2
1.25 1.25 1.25
P2, ‘P
k= —2%2 02 _ 04
PN205

AG” = —2.303RTlog K,
= —2.303 x 8.314 x 323log(4/10)
= 2473.81 J]/mole

48. (2) Ecell =E, 0099

cell —

lo 1072
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50.

51.

52.

53.
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0.059
02057 = 0.186 — —— (~2)
X

1 0059 %2
X = 70.0197
x=1.99 ~ 2

(DK =ZIn [j_t]

1 0.6500 3ln10 S
K==In min
20 0.00065 20

1, [4 20 0.6500
Also, x = =In [—0] = In (—)
Kk la,l 7 3n10" \o.0650

0 — Massof S
(435) % of S = Mass of BaSO,

m = gm of BaSO, ppt

w = gm of Organic compound

w=2xXx10"3x76 = 0.152gm
0.4813

% of S = -2 x 24813 » 100 = 43.487
233 0.152

In form of 1071

=43.487 x 1071 = 434.87 ~ 435
@ f(x)=@E-1D*+1

f'(x) =4(x—1)3%f'(x) =0

~ f(x) is increasing
sx=-D*+1=x
x-D[x-1)*-1]=0

x = 1,x = 2 are two solutions

x 2 x 100
w

Now

f1x) = x—DY*+1
flx+1)=xY*+1

flx+1) =f(x)

P +1=x-1D*+1

Xx=(x- 1)16

Above equation has one solution using graph.
(d)z2+4z+16=0

= (z+2)?%=-12

=z =-242V3i

=S = {—2+ 2v/3i,-2 — 2V3i}

“ Yzeslz +V3il?

=| =24 2V3i +V3i|2 + | — 2 — 2V3i + V3i|?
=|—2+3V3i]2 +| -2 —V3i|?

= 38

(b)D=41-5
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Dy =pu—13
Herex:%;y:%;z :%
For infinitely many solutions
D=D;=D,=D;=0
=>A=5u=13
“A4+u=18

54. (c) Rootsare 1 +iv2 & 1
—a = sum of roots

a=-3
—c=1(1+V2i)(1 - iV2)
c=-3

I = f_ll(x3 —3x?% + bx — 3)dx
=2f, (—3x% - 3)dx
=2(—x3-3x)} =-8

55. (b) f(x) = (A + 2)x? — 3Ax + 42
C-1 af(0) > 0
(A +2)41> 0
A< -201>0
C2-2>0

31

201+ 2)
A< -201>0
C-3D=0
(312 —4(1+2)%x41=0
A7A+32) <0

>0

—-32

> A€ [7, 0]

Intersectionof C—1,C—2and C— 3
-32

2> 1€ [7, —2)

A €[-4.57,-2)
>A1=—-4,-3
~ Number of values of A = 2
1—a 2 7
56. ()| 4 —-2-—a 8 |[=0
3 8 —-7—«a

S>(1-a)(a+2)(a+7)—64] —2[-28—4a—24]+7[32+6+3a] =0
= a3+ 8a?—-88a—320=0
(a —8)(a? + 16a +40) =0
a=8a=-8+2V6
Sop=-8
= (x—8)2+ (y—16)?> =320 = 8% + 16
puty =0=x=16,0
putx =0=y =320
= (16,0),(0,32), (0,0)
= 3 points of intersection
57. ()a=L2=1

1= 2
2
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S 13 1
1-1 2
3
1 -2
(0.2)!°85% = ¢ *8ves = (%) =4

-2

(0.04y8s# = 572086 = (2) = 4
2

=>4+4=8

58. (d) 3L, (x; + 2)2 = 180
Yi0 xZ + 4% x; + ¥i0, 4 = 180

101X +421 1X1—180_40 (1)

A|30 oy (Xl -1)? = 90

Ex _ZZ X + 21_90

i=1
0 x?— zzl L X = 90 —-10 ....Q2)
10
z xi +4‘Z Xi = 140
i=1 i=1
10 10
z x? — ZZ x; = 80
i=1 i=1
10 10
z x? :100andz x; =10
i=1 10 i=1
2 2
g2 = Zi=1xi _ 1101 Xi
N N
_ 100 (10)2
- 10 \10
2=10-1=9
=0=3
59. (a) General term in above expression is
r
T — 18C Ox 18-r (_ _)
r+1 l‘( ) 3&
I\~ 3r
= <_ §) 18Cr918—r Lx187

For term independent of x, 18 — % =0=>r=12

-~ Coefficient of term independent of x
12

— <_ %) 18C12918—12

= 18564
= 221k (given)
= k=84
60. (d) Centroid :
<3coscx +7 +4cosf +5—y 2sina + 7 + 4sinf +y
3 ’ 3

P(3cosa, 2sinc)

Q R(Siy’y)
{7+4cos0, 7+4sinb)

2
) = (cosa + 2,§sina + 3)
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On comparison
-6 2—y
&sinag = ——

cosa =

sina +cosa=1=(y—6)2+(y—2)2=16
y2—-8y+12=0
= Sum of ordinates = 8

mmm————1

N LA
AN

Given:
2ae = 6=>ae =3
2a 8 a 4

e 3 e 3

3
=4e _—b2=5
y?

|

XT— =1 solveWIthx—a

5 2 _
+ (a?—4)
4
5(a? —4) B 5(a? — 4)
4 * 4
Ar. of AOAB = - |a|\/5(a® — 4) = 4V15

=16 x 15 = %aZ(S)(aZ —4)
=>a? =16

62. (b)E = 16sin§cos3§
E = 4sinx|[1 + cosx]

Al a,

—=4 + cos2
Ix [cosx + cos2x]

_g 3x x_o
= coszcosz—

3x X
= cos— = 0 or cos> = 0

> X = {g n} are critical points of the function

E(0)=0
E(r) =0
£(5) =513

=~ maximum value of E = 3v3
63.(b) G, = §i+ 2j+§l%

L2 1
R R
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64.

65.

A

— — i j k A
0o 1 -1

d, —d, =1+ 2j+ 3k

SD = (&1—&2)-(51><I_52)
by X by|
T+ 27 +3k) - (-1 + 2] + 2k
S.D:(l J ) (=i+2j )
3
==

(2)P is mid point of AB and lies on the given line
P<3a:+1 a’—a a+1>

2 2 7 4
A(o.20.1)

] —><32.1>
P

Ba+l, o3 221

Now put coordinates of P in the line

3a+1 az—a_l 1
3 2 4
a—1 a+1 a?—a-2
= = =
2 4 4
>a=3

Now for @ = 3, clearly AB is perpendicular to 31 + 2] + k
for @ = 3 point B is image of point A

a3
(@) [ax V| ==
V3 T
G||¥|sin@ = — . 6 = —
|[a]]¥]sin > 3
and @i - ¥ = |@|[¥]cosZ ==
3 2
A=2+0+0ax70 (1)
Dot with {
A=A +00+0-(0x0)
. 1
AG=1+4=
u_) +2
>2A-0=21+1 .2
Dot equation (1) with ¥
A-V=20-0)+0-0+0-(Ax9)
— /1
Av=-+1
3
A-v-L= (3)

2
From (2) and (3)
2K-0—-21=A-9—

(YN

P iy O ity O
3 AruTz Ay

66. (b) fF(x +y) =f(x)+2y*+y+axy ....(1)
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67.

68.

69.

70.

Putx = 0ineq.(1)

= fly) =—-1+2y%+y
Now putx =y =1ineq. (1)
=>fR2)=f(1)+3+a
29=2+3+a=>a=4

Now Y51 (@ + f(n)) = ¥n=1 2y* +y +3)
2X5%x6x11 5x%x6
= +3x5=140

6
(C) c=0=>a+b=22-> 22+2_1C2_1 — 23C1

c=1=>a+b=20- 20*271¢c,_, = 21,

c=10=2a+b=2 - **?71C,_; = 3¢
c=11=>a+b=0- °*271c,_;, = 1¢,
Number of non-negative integral solutions
1€+ 3C 4+ 5Ci+ -+ 23¢y
1+3+5.... + 23
= 144
(c)x =—-3y?andx = 1 — 4y?
A=[1((1-4y%) +3y?)dy
A=[10-y)dy=2f; A -y>)dy

4
A=3

[ 6x%+e”2X(3x? t2x3+4)

) IF.=¢ e

[ 6x2+e”2X(3x2—2x3 —4)+(4x3+8)e‘2"d
=e 3+2)(2+e-2%) X

Let(x*+2)2+e?) =t
(6x% + e™2(3x? — 2x3 — 4))dx = dt

dx

. = O+ re ) S
— e€n|(x3+2)(2+e_zx)|—2€n|2+e_zx|
x3+42 3
_ e o X2
2+e 2
x3+2 x3+2
— -2
$y<m> —f (m)(e X+2)dX+C
x3+2 x4 3
v (=) =Z+2x+cay0)=3isc=1
x3+2 x4
SOY' (2+e——2X) —:+2X+1
atx=1

( 3 )—1+2+1
Y \2+e2) "3
12 242
Sy=—
y 12(e )

13
Soa =—
12

(d) = fol tan~! (1+X1+X2) dx
L r(x+1D)—x
= J tan™" (m) dx

1
= f (tan™!(x + 1) — tan~1x)dx
0
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1 1
= (xtan‘l(x +1)— Elnll + (14 x)?| +tan"1(x + 1))

1

0

1
- (xtan_lx —=In|1 + le)
2 0

_ T 1 5 m 1
= <2tan 12————ln—)—(——§ln2)

4 2 2 4
= 2tan"12 11 (5) n
= 2tan >n\z) ~3 -
(944) Total numbers of ways of selecting
3 numbers = 31C, = 323020 _ 4495
3x2x1

a,b,carein A.P.
= either a&c both odd numbers
or both even numbers

— 16(:2 + 15(:2
=120 + 105
= 225
- 225 45
Probability = 2295 = 599

- % Sa+b=0944
4) Qraph of f(x)

6

l/e
o 2775
Now graph of f(|x])

B3N 2 O] 23

f(|x|) is continuous function and it is non diff. at x = 0 Graph of |f(x)|

O| 2' 3

|f(x)] is discontinuous at x = 0
|f(x)| is non-diff. at x = 0,2,3

g(x) = f(|x]) + [fx)]

g(x) will be discontinuous at x = 0
g(x) will be non diff at x = 0,2,3
a=1[=3

a+p=1+3=4
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73. (9) A PAB is equilateral

4 y-axis

A

o Ii
P Ol P_A1430° 2

T (0,0))e,00<80°  Q  x-axis
B

74. (16)

C
(41,8t

Variable point A & C are shown in the figure
¥ Mpp - Mpc = —1
= tl + tz + tltZ = _5 (1)
Suppose locus of centroid of A ABC is ('h,k)
~3h=4+4t; 2+ 4t,2&3k =8 + 8t; + 8t,
by eliminating t, &t, using equation (1) also
we get h =%k2 +4?
-~ locus of centroid of parabola is

9 40
X=48Y T3

S (LR =7
230(LR) =2=16
75. (5) f(x) = [, tan(x — t — x)dt — [ f(t)tantdt
f(x) = = tantdt — [ f(t)tantdt
f'(x) = —tanx — f(x)tanx
dy
—— = —tanxdx
y+1
y+1=cosx.c
fO=0>1=c
y=cosx—1=f(x)

V3
=71
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f'(x) = —sinx
—my 1
r(5)=3
f"(x) = —cosx
n ﬁ
rE)=-7

()12 () +r (5) =




