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PHYSICS

1.

)
- _ .. _mg
The initial extension in spring is xo = —
Just after collision of B with A the speed of combined
mass is~.
2
For the spring to just attain natural length the

combined mass must rise up by xo = % (sec fig.)

and comes to rest.

o

hitial state
Applying conservation of energy between initial and

final states

1 v 1 (mg)? m

=2m| — | +=k mg =2mg mg

2 2 2 Lk k
2

Solving we getv = 6”;(9

Alternative solution by SHM

()

2k [3m2g? 6mg>
V=,|— =

m\ k2 k
3
1 :(15-1){ L —i}—i
s 40 —20] 80
K =80cm

20
F,=—2"=-10cm
mo2
1. 1.2 _1 2
Fg fm | 10 80
feq =—8cm

Hence object should be placed at x = 16 cm, i.e. at the
centre of curvature.

)
Averaging a number of
measurement more precise.

readings makes the

)
X =1 and x = Xz are not equilibrium positions because

au #0 at these points.
dx

X = Xz is unstable, as U is maximum at this point.

5.

)
Tension in both string shall be same which can be
observed by making FBD of string in figure (1)

T 3
7777777777777, "
o - LA s i)
7 FBD of string in figure (i)
figure (i)
3)

Let the length of rod be ‘@’. The magnitude of
transverse magnification of ends A and B is 2 each.
The image of B is virtual of A is real.

Applying mirror formulato B and A

Z(ng)(ngj_% -0
}(ﬂ;)‘@ig)‘% -

=
>
o
S
w
T M
&

)

Solving we geta = L.

)
The slope of temperature variation is more in inner
9Q_KA iy
da |
AT=_ &
KA dt
1
Slope oo —
P K

Larger the conductivity, smaller is the slope.

4
2 hc _

1
=-m
2
1 2 _ he _¢:4_hc_
2 (3114) 3

Clearly v' > \/gv

@)
There can be three minima from central point to o«

corresponding to %%% path differences.

¢

.. total number of minima = 2nNmax = 6
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10.

11.

12.

13.

14.

(4)
Law of equipartition of energy

<KER>:2.%kT=E

; <KET>=3.%kT

<KEt >= 3?E

@)

KEaicm = % -1-(VA/CM)2 = 2 Joules

= Vacu=2 m/s.
Let ; COM move towards +ve x-direction.

Then, Vycow = 21

= Veem = -1 (Use; Vom = M
my +m,
1 I 2 1 N 2
KESystem—E.l.(2| +VCM ) + E2(_ +VCM )

%[4+vé,v| +2.20 Ve }L%.z.[u v — 280y |

(2+2+ 21Ny )+ (L+4—219y)
=91

1)
Focal length is minimum in case I, therefore power is
maximum.

@)

Least count =1 — E =0.2 mm
10

Length=4+5x0.2=5.0 mm

=5.0x10°%m.
(©)
fo_ Uy U
OX oy
= [61]+[8]j]=-61+8]
~a =-31 +4j has same direction as that of

U=— f+4j:(§)
2 2

la|=5, |u|=5/2
Since U and & are in same direction, particle will
move along a straight line

5 1

. S=Z x2+4 Zx5x22 =5+10=15m.
2 2

15 m. Ans

15.

16.

17.

cm
—JAT:I—deZX - T=

T 0!
:)Y:ﬂ Al :ﬂ
( Ay

T+AT
fE———
11| |

2,2
me X dx
Al = 2
AY
A =m_w2f3
( 6AY
2,3
AL = pw-L
6y
Al = @?
®° =2
2
Y
AI
/7
/
_’_E /M
p| 37
//
0] T

Clearly, PM = g cm

1

37°>sint ————
Ny +a(3/2)

3)
P = AecT?

2=2x10°%x0.9%x56x10°xT*

. 101
0.9x5.6

T=2110k
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18.

19.

20.

21.

22.

23.

©)

As the accelerating potential difference is changed
only the minimum wavelength changes.

It has no effect on wavelengths of characteristic
x-rays (whether they are produced or not)

(3) is the correct choice.

)

A=2ut

:Zxﬂ x 1 :§
3 3

There are two phase reversal of . One at the air water
surface 8 another at the water-ground surface.

condition for maximum interference will be A =n\

=ni

(e0)

8
3
A

= i Amax = — M
3n

w

1)
In an adiabatic expansion, internal energy decreases
and hence temperature decreases.
from equation of state of ideal gas
PV =nRT
= The product of P and V decreases.

) .
an=a=a.R ()
T-mg=0 ...(ii) A@‘“
mR? Mg
TR=—u0 ..(iii)
‘ .

g=2

. g= 5
®)

Area perpendicular to the light = 1 x cos 60°
Energy falling on the surface = intesity x perp.area =

3 x 1 xcos60° = gwatt

Momentum carried by the light per sec
=3/(2c)=5x%x10"°

®3)

Vo sin30° = V1 c0s30° Q)
eVoc0s30° = V1 sin30° (i)
Dividing (i) & (ii)

ltan 30° = L 1 =3
e tan 30° e

24.  (7)
w

= [Far

= [ (vdx +xydy)

2
- j(é ydy + §yzdyj dx =y
o\ 2 2

]

25.  (6)

4

ﬁ_(ljt”
A, (2

T 141720 2

100/20 1

t 1

= ==

T 2

2
32,Y
=

2

0

o 2X =3y

=7 joule

Gl

= 1 =2t=2x 3 days = 6 days

26. (6)

2

Minimum velocity required at DFT—V =mg

= v=g(R-r)

Energy conservation between A and D

27. (5)

1
mgh—2R+r)==mv2+ — x
a( ) > >

mr2 V2

g(h2R+r)=§g(Rr)

R

_4h+7r _52+14

6 cm

11

By moseley's law,

Ju =a@z-b)

28. (2)

L3
7\‘1

2=

-1

z,-1

-1

z,-1
36
z,-1
Z =19 =95/n

2=

11

2,—-1=18

=n=5

e

U/ﬁ"

Y
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Ndt= ML MY 0) 30. )
22 2 P = F.V = constant
u "
mNdt=m.— . ii P
7 (i) =P
(i) & (ii)
_2 Foo L asVT Fl
Vv
29. (5 When
& = o Net force on block becomes zero i.e. its maximum
L . _ (L=x) . x 1 locit
mg —sind + 0 = myg sind—mg—= += mv velocity
2 2 2 2 100
L g G P = (uMg) Vina; Vinax = ————= 5 m/s
mg—sind = 2 (L% + x? - 2Lx) sin@ — — + V2 1x2x10
2 L L
g x?
gL sin@ =I(L2 +x?—2Lx) sin O ¢ + V2
5
v=[=-g/
3 g
CHEMISTRY
3. (1) 43. (3
Hg,Cl, + NH,OH — Hg + Hg(NH,)CI
2. () black
33. (3) 44. (2)
34. (3) 45. (4)
SIS . . 4. (4)
Degree of adsorption decreases with temperature.
36. (1) 47.  (4)
3A(9) — 2B(g) +3C(g) + D(9)
Po 48. (2
P 2 X NO,
0-X §X X § HNO; + I S()4 ,/Pd NaNO; + HCl1
2 X Nitrogen Reduction Distillation
Pt:>PO—x+§x+x+§=P0+x l
X = (Pt—Po) C=N N2C
1 P
K=In——9% MeMgBr CuCN
t Py —(P—Fo) @ o @ @
P B.D.C.
=" 49.
37. (3 el
N.O is isoelectronic with CO,. Both have 22 @ @’ Sn/HC
electrons.
NH,
8. (3 5
OIS
39. w|C
©)) Gk
Z.
40. (1)
Pb(NO3), —2—>PbO +NO, + O, COOH
Br
KMHO4
41.  (3) @/ @ Hzpoz @
42. (2 N=N—Cl
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50.

51.

52.

53.

o4.

95.

56.

o7.

61.

62.

(1)
(144)

(150)

W = nCuym AT

W =1 x 20 x (T, — 300)
30001 = 20 (T, — 300)
~150 = T, — 300

T, = +150K

Q)

(7)

Fe*?: 1s? 2s® 2p® 3s® 3p° 3d°

3p° — 4e

3d°® — maximum 3e™ having |m| =1

®)

Ca0 and K0 do not evolve O gas upon heating.

(4)

)

BFs = sp’d?
SFe = spd?
XeF, = spd?
PCls = sp®d
ICl; = spd
XeOF, = sp3d?
CCly =sp®

IF; = spd?®

58. (5)

59. (8)
Compound containing 2.G.I centre & 2.0.1 centre
2nd G.I. centre

/‘ —> st G.I. centre

*C = C+CH,—CH;
oS ;

H

/ﬁ\

H H
2 O.1 centre

H
@L‘H = CH—CH,CH;

CH = CH,
Total stereoisomer
=0.1.+G.I.

= 2n + 2n

- 22 + 22

Total S.I1.=8

60. (6)

MATHEMATICS

@)
tea = 9C () (-22)

_ 50Cr Jor. Xr/2 (_1)r

= I = even integer.
= Sum of coefficient

25
= 3 %0, . 2% =1((1+ 2)50)
r=0 2

:%(350 +1)

®3)
New sum > y; =(16x16—16)+(3+4+5) = 252

Number of observation = 18
= New mean

v=22_14
Y=18

63. (3)

64. (4)
Required probability

) ( 3(:1 12C3 29 _ 3C2 12C3 9C3 J

312

[6]




65.

66.

67.

68.

)

7 —22,
2—-17,
(4 —22,)( - 22,)
= (2— 2172)(2—7122)

|zl|2 -22,7, - 27,7) + 4|22|2

=1

= 4— 22172 - 27122 +|Zl|2 |22|2

o +4[z]" ~4~[z[* [z, =0

=
0 (1-[2af? ) -4(2- |22 ) -

1 =2(as [z #1)

)
Let equation of plane is
(2x—5y+2—-3)+A(x+y+4z-5)=0

240 A-5 1+4h

1 3 6
— 6+3L=A-5
11=—2)
T
2

Also, 64 —30 =3 + 120, =— 6A = 33
A=——m

So the equation of required plane is
(4x—10y +2z-6)—11(x+y+4z-5)=0
= —Ix-21y—422+49=0

= X+3y+6z2-7=0.

®3)

The required region

_ I(y” szdy

N \

69.

70.

y=4x-1

1)

Given

I+n=2m ...(1)
I, G, G2, Gz, nare in G.P.

= Gy, = Ir (let r be the common ratio)
G = |I’2

G3 = |I"3

n=Ir*

ol

= Gf +2G§ +Gj =(Ir)* +2(Ir2)4 +(I r3)4
:I4xr4[l+2r4+r8}

2
=I4xr4[r4+l]
2
nln+l
-7

= | n x 4m?
= 4] nm?.

)
Let M is mid point of BB’ and AM is _L bisector of
BB’ (where A is the point of intersection given lines)

B(2,3)
M
1,2) B'(h,k)
A
(x=2)(x-1)+(y—-2)(y—3)=0

[7]




71.

72.

73.

74.

( 2 T
2
0 (h=2)(h)+(k-1)(k-3)=0

= X —2x+y2—4y+3=0
= (x-1’+(y-2)° =2

(4)

tanty =tant x + tan‘l( 2X2 )
1-x

X+ 2X2
—tan* 1-Xx

2X
1-x
[1—x2)
X — X3 42X
1-x%2 - 2x?

_ L 3x=x3
tan~ty=tan?
[1—3sz

—tan!

C3x-x8

T 1-3x2

3

~(~sv(~rns))
=sA(rv~s)=(sar)v(sa~s)
E(SAryJF

(4)
Ab =+/3x—x
BC:x—i

NE)
AB_\/§X—X:£.

R
3

BC

(2)
_2sin® xx(3+cosX)
lim

X—0 (tan 4xj
X X x 4X
4x

75.

76.

77,

78.

= cose:—E
3
= sinﬁzﬂ.
3
(3)
12 2 1 2 a
A=|2 1 2|,AT=|2 1 2
a2 b 2 2 b
T— -
AA —[bu]%

b3=0=0=a+4+2b
by =0=0=2a+2+2b

= 3a+6=0
= a=-2,b=-1.

(4)

for f (x) to be continuous
2k =3m+ 2

2k —3m =2

for f (x) to be differentiable...(i)
k

—=m

4

K=4m.

from (i), 8m-3m =2
5m =2

m=

gl N

k=4x

allN
u1l] o

k+m==+ :9:2.
5

(NN
(620 Nes]

)
(2—7\,)X1—2X2 +X3 =O

2% —(3+A) X +2x3=0

—X +2X9 —AX3 =0
2-» 2 1

= 2 -3-1 2|=0
-1 2 -

(2-2)(3r+22 ~4)+2(-21.+2)
+1(4-3-2)=0
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79.

80.

81.

82.

(2- x( +3)— 4)+41 2)+(1-21)=0
~A)((A+4)(A-1))+5(1-2)=0

( - )((x+4)(x—2)+5)=0

= ir1=11-3

(©)

X% +3xy —xy—3y? =0
X(x+3y)—y(x+3y)=
(x+3y)(x-y)=0

Equation of normal is (y—1) =—1 (x - 1)
= X+y=2

Itintersects x + 3y =0 at (3, - 1)

And hence meets the curve again in the 4™ quadrant.

xty=2

y=x
xt3y =0

< (1,1)

)
QJF y _ 2xInx
dx xInx xInx
idx
LE. = @ xhnx —gnnx) _1ny

yInx:jZInxdx
yInx=2(xInx—x)+c

Forx=1,c=2
ylInx=2(xInx—x+1)

Putx=e = y(e) = 2.

(96)

>rd (r+1)2 1 2
t, = Z(Zr 1) p= =(r+1)

9

(1)

r=1

10
= l(ztz _1J =
iz

(0)

(¥ +£(X) o
lim — =3, since limit exits hence
X

S = ,lett=r+1

x—0

X2+ f (x)=ax? +bx® +3x?

83.

84.

85.

86.

= f(x)=ax* +bx +2x?
= f'(x ) 4ax® +3bx? + 4x
"(x)=0atx=12

= f(x)=8-16+8=0.

®)
X2 —6x+2:>a2 =60 +2
= o¥=60+2d8 ...()
and B =6p° +2° ...(ii)
= Subtract (ii) from (i)
ay =629 +28g

8o —28g _

289

(780)
X+Yy <41, x>0,y >0 is bounded region.

Number of positive integral solutions of the
equation x+ Yy +k =41 will be number of integral

co-ordinates in the bounded region.
e, 1 =%c, =780.

(13)
Let the point of intersection be
(2+31,41L-112) + 2)

(2+3%)-(4r—1)+120+2=16

11r =11
r=1
= point of intersection is (5, 3, 14)

= distance = \/(5—1)2 +9+122

=v16+9+144 =13.

(27)
a=3b=+5
/1_§=Z
9 3
foci = (£2, 0)
tangentat P = Q+5y =1
9 35
Ay

0
(-2,5/3)

o

2,00 | 2,0,/R "
5 C (a/2, 0)
(—2,-5/3) 0.5 /3")

[




87.

88.

2x Y _4 89. (1)
9 3 Apply the property
2x+3y=9 b b
Area of quadrilateral If(x)dx:ff(a+b—x)dx
= 4 x (area of triangle QCR) a a

19 And then add
=(—x—x3)x4=27. 4

2 2 21 = [10x

2
(192) 21=2
Four digit numbers will start from 6, 7, 8 | =1.
3xX4x3x2=72
Five digit numbers = 5! = 120 90. (3)
Total number of integers = 192. C(2.3); h=4+9+12=5
(219) and C,(-3,-9); r, =/9+81-26 =8
n(A)=4,n(B) =2 C,C, =\/25+144 =13
n(AxB)=8 _ C1C; = r1 + 1, touching externally.
number of subsets having atleast 3 elements — 3 common tangents
2 - (1+°%¢y+°c, ) = 219
(,"Ov § k )
'R | PW Web/App - https://smart.link/7wwosivoicqd4

Library- https://smart.link/sdfez8ejd80if
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