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PHYSICS

(4)

From wedge constraint
(@a). = (ag).

aax €0S 53° —aay cos 37°
= ap cos 53°

aAX

as=-5m/s

é'.B = —Sf

(4)

For spherical surface

Using Mo M _ Mo~
vV u R

n 1 _n-1
2R o R
= n=2n-2

n=2

U

(2

Zero error (excess reading) = 0.3 mm.
observed thickness of block = 13.8 mm.
Actual thickness = 13.8 - 0.3 =13.5mm

(©)
Initial extension will be equal to 6 m.

Initial energy = % (200) (6)> = 3600 J

1
Reaching at A : 5 MV? = 3600 J

= mv=7200)
From F.B.D. atA:

2
mv =725oo 1440 N

4)

Since tension is the two rods will be same, hence
A1Y1 ol AQ = A2Y2 (0] AO

= AiYiou=AY200.

6.

10.

11.

(4)
Figure shows the slope of the final reflected ray is tan
450 =1

(45°+8)

- TR
° %

Hence the most appropriate option is (D)

1)
Rate of heat transfer is same through all walls
K1 A(10)  K,A(20) K, A(40)
40cm 20cm 10cm

K
= Tl :K2:4K3:>K1=4K2=16K3

1)
% =5eVo+ ¢
%zevoﬂp :é—T:%VO
hc
:>(I)=a
©)

Here path difference will be :

21
Ax = (M, —pit = 8=T(HZ —y )t
Hence (3)
3
Loz =3kr L2 =2t
2 2 2 2
v_[ar
® 2m

SR
J2
R . . .
Xx>— " If we displace the particle in forward
\/5 p p

direction, if mog ¥ so the particle will move away
from equilibrium = unstable equilibrium.
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12.

13.

14.

-

mog

— o e -—

]
fixed

x<%
5

direction, g ¥ = mogT. So, particle will come back to

equilibrium. So, stable equilibrium.

So, stable equilibrium.

If we displace the particle in forward

(3)
Att=0

Displacement x = x1 + X = 4 sin gz 23 m
Resulting Amplitude

A= 22 +42 +2(2)(4)cosn/3=/4116+8
=J28=2Tm

Maximum speed = Aco:20\/7 m/s

Maximum acceleration = Aw? = 200\/7 m/s?

1
Energy of the motion = Em(ozA2 =281

(2 Y ®B
R?— (R-5) = (5J/3)° 53, 5)
R?-RYR-5)2= (5/3)? £ AN\
R2_R?-25+10R = 75 R

R=10m
. 1
sino = E,a=30°,6=90
—a=60°
-6
mzR:vz RqB:10><10 X10=2m/s
qB m 5x107°
3)

For observer Oy,

A = V-Vs _V-Vi5 _ 4v
f f 5f

For O, there is change of medium hence at the

surface of water, keeping frequency unchanged

VvV _4v

P y AV
= Aw = 4ha = @
5f
fro velo. of wave relative to observer
7\‘W
4V + v

§ 21V 5f 21f

Ay 5 16V 16

15.

16.

17.

@)

| =(JE+JE)2 =(\/E+\ET <4l

- :(\/E—\Qio

(4)

If unlike

= dipole, E will monotonically decrease as we move
away.

.. Like charge (can be both + or both -)

.. Direction of E at all points on the perpendicular
bisector will be along the perpendicular bisector.
There is a point at which E is maximum as derived
below:

= Zﬂ . COs 0; r= "_’l

r2 2sin0

s E= 2_K2q .45sin 0 cos O
a

o
a2,
a’2 :

5

+q

E is maximum when sin? 6 cos 0 is maximum.
sin® © cos O = cos 6 — cos® O

Differentiate and equate to zero.
—sin®+3cos’0sinH=0
=sin®=3cos?0sinO

=sind=0 = at infinity
= minimum or 1 =3 cos? 0
= C0s 0= i

J3
=tan 0= 42
y = al2 a

tan® 2.2
a
.. P should be closer than —=
22

1)

Initial state is same for all three processes (say initial
internal energy = Eo)

In the final state, Va = Vg = V¢

and Pa>Pg>P¢

= PaVa >PgVgE >PcVc

= Ea>Eg>Ec

ifT:>T,

then Eo > Es for all three processes

and hence (Eo— EA) < (Eo — EB) < (Eo — Ec)
= |AEA| < |AEB| < |AEc|

If T, < T, then Eo < E¢ for all three processes
and hence (EA — Eo) > (EB — Eo) > (Ec — Eo)
= |AEAa| > |AEg| > |AE(]|
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18.

19.

20.

21.

)
Magnetic field at centre (site of nucleus)
g = Mol _ odf _  Hoqv

2r 2r 2r X 2mr

= Bociz and B av

B, (2)° :

_12% (since, ny=1ton; =2)
B, (@

. B1=328B;

h .
Also, mvr = n.2— therefore angular momentum is
T

changed by2L
T

BL—»1
A A
1 60"
A
1c0s60°

1 cos 60° = v cos30° — 1 cos60°

2
V=-—"=

V3

(4)

)
as =2m/s? (1)

">

I
(I —X3) + (X2 — X3) = ki
& X3+ 3=k
a, 12
a2—2a3=0=a3= 2=—=6m/s?
2 2
[as = acceleration of P; pulley]
a3 6
& —a3+3a,=0 :>€3:§=2m/s2

[as = acceleration of block B]

8)

When the structure becomes inverted, there is no
decrease in the potential energy of the ring. therefore,
Decrease in PE of the rod = Gain in rotational kinetic
energy of the structure

22.

23.

24,

1
= Mg.4R=Jlyo

(As COM of the rod comes down by distance 4R)

Now

MR?
2

lsy =

2
{MAR + M.4R2}

_ MR? 13MR? _20MR’
2 3 6

0= | 8MgR —\/489 =8rad/s

\/(2:) vr2 V29R

3
(Erzergy equivalent to 111 line of
lyman series = 13.6 (1%—4%)
So according to the question
13.6 (112—4%)—@10.2
¢ <255 or  dmax = 2.55.

So the next integer is 3.

(a0 =5)

2.2mls
18m/s 0000000 n

6x22-3x18=(6+3)V

s
—_—

Momentum conservation

_78_13
9 15
2
%x6x2.22+%x3x1.82 = %9{%) +%512x2
= x=0.25 =a=5
(10)

From given graphs:
axzét and a, =— 341 :>VX=§'[2+C
4 4 8
Att=0 :ww=-3=>C=-3
3

Vy = 223
8

= dx=(gt2—3)dt (D

Similarly; dy = [—gtz —t +4] dt ...(2)
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As dw= F-ds=F-(dxi +dyJ) 28. (2)
do 2
W 4 — — _
fdw:f[ﬁtf—(ﬂﬂj jHPtZ —3]f+(—§t2 —t+4j i}dt o= Tt 6t” —2t
i e \a 8 8
_ [0} _ t 2
W=10J [ deo= (61>~ 2t o
3 42
Alternate Solution: S0 w=2t"-1"+10
Area of the graph; and do 23 _12 410
Iax dt:6 = V(X)f —(—3) :}V(X)fz 3. dt
0 t 3 2
And [, dt=-10= V= (4) = Viyr = -6 so [,do=[(2° ~t* +10)t
_ _ 4 .3
Now work done =A KE=101 ezt——t—+10t+4
2 3
25. (3
M _ MN _ decay rate of o decay _ 29.  (9)
Ay A,N  decayrate of Bdecay \ Nenar
75 v
probability of a decay _ 100 _ 3 37 .
probabilityof B decay 25 — —
100
6mg
26.  (6) N4
—=6mg
Idm.x L 5
XeM="F—=—>
Idm 3 = 7.5mg
Mass of rod; R=7.5mg g =4.5mg % mg
L 3
M= jkox dx = 107
0 2 30. (3)
Torque about ‘O’; T the FBD of any one rod of
Fg Ecos37°—Mg&cos37°=TLcos37o T=uN (1)
2 3 mg =N ... (i1)
4 Taking torque about point ‘P’
103n[1jx101—£x3ﬂ o b
i 2 2 3
4
T :& N N
3] mg 37
27. (1) WN P
21 a1 a_ mgkcos 37°= TL sin 37°
47'580 R 47'[80 R 2
Q _. z—r;:gzumg =>u=2/3
27'[80R
L K=1
CHEMISTRY
3. (2
) S —>S? 2.
AHeg2 always positive. 33 (1)
(ii) Nag, +Clg — NaCl(s)
(bond formation is an exothermic) 34. (3)

(iii) Addition of 1% electron in N atom is
endothermic process
(iv) IP always endothermic process

Br, + F- — Br + F; reaction not possible
order of oxidising — F. > Cl, > Br; > |
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35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

3)

pH=5

- [H+]=10-5M
Total [H]=10%+ 10"
=107 [10 + 1]

=107 [1.1]

pH =—log(1.1x 107
=6.95

©)

©)

H, +20, »H,0

2
15 10 10
IR 10-75=25mL O,
=25mL O,

(4)
Cation stability oc (+) I-effect.
S

(-)I effect

[O and N shows (-) | effect in carbon chain.
(©)
(4)

®3)
@)
@)
®3)

In HCP, the number of octahedral void is equal to
the number of atoms. Hence, the formula is ACy3
ie. AsCo.

1)
k1 = kz

1015 e725000/8.314T - 1014 e715000/8.314 T

5
10 1o000/8314 T

=g
10
2.303log, 10 =

10000
T= 8.314x2.303 S22 K

Hence the correct answer is (1).

10000
8314T

46.

47.

©

48.

49.

50.
51.
52.

53.

1)
Total volume =500 + 1500 = 2000 ml = 2L
Moles of [Na*] ions = 0.2 x 0.5=0.1

Concentration of [Na'] ions =0—él =0.05M

Moles of [Mg?*"] ions = 0.4 x 1.5 = 0.6
Concentration of [Mg?*] ions

=0;26=0.3 M=7.2gm/L
Moles of [CIT] ions

=02x05+2x04x15=13

Concentration of [CI7] ions = % =0.65M
)
H,/Pd

HNO;+ H,S0,
Nitrogen Reduction

Ner

MLM Br
H;O+

Bry/FeBrs IE‘B =B/

i
C—CHzBI' + o-isomer
(Minor)

p-isomer

(major)
@
Morphine.
)
®)
(152)
200-190 n.—_ s
200 B~ 0 +%
b 78
1__Ng
20 ng+B
19ng =8=n _8
B — B — 19
Mol. wt. =152 ¢
(11.00)
CH3NHg + HCl —— CH3N®HsCI
0.08 0.02 0.02
0.06 -

_ log0.02
pOH =pK, +—0.06
pOH =3.48+ Iog%
pOH =3

pH=14-311=11

NaNO, + HCI
Diazotation 1

e

CuCN @

Due to steric hindrance
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54. (5) 58. (4)

55. (4 O— Monochlorination }
C C1 <><Cl ér +Cl <>

Chiral center c¢= cc=2 c¢e=0
(c-¢c)=0

.. optically active isomer = 4.

Number of chiral centre = 4 59. (B
56. (4)

Polar (1 = 0) Non-polar (1 = 0)

XeFs Xer, XeF4, IF;

CIF; SOz, CO,, CCly

SO,

CHCI;

57. (8) 60. (3)
H H CH;-MgBr + CH 3—CH2—Ci—C1 SN CH;—CHg—ﬁ—CH 3

=Ny i ]
/ W \ —)cng—crH=c|r—CH3 <Cig

OH trans
The structure of diborane BoHs, - _~Hx_ RO (e
B

E o

%CTHg—C.‘Hl—CI.EC H,
OH

= 3C — 2e = 2 bonds
X=2

MATHEMATICS

61. (1) 64. (2)
1,238, e Ll e 11 2
i =i EE T =2 A=l 3 4 =(9+4)-13-4+
1 -1 3
62. (@ 2(-1-3)=13+1-8=6
_2.(%=5) _ :
Mean (x, —5)= =1 T TN | VIR
10 |adjB| = |adjadjA| = |A = |A" =(36)
S A={mean(xi—5)}+2=3 IC| =|BA|=3°x6
> (%57 (% -5) |adj B| _ 36x36 _g
u=var(xi —5) = 10 BT =3 C| ¥ x6
63. (1) 65. (3)
LHL=a+3
o= po Ao [T_NT f(0) = b
18 V9 3 1
. [ (1+3h)3 -1
e = 1+ﬂ= 1_3:i3 RHL:L"T(} (Jr—) =1
VreTVe 3 " h
7 13 na=-2,b=1
1 2 2:k :1 —_ —_— 1
Se’ +3g, =k 5(9j+3(9] L aob =0
.. k=16
66. (4)
Number of numbers
L1 (2] |
=8x8x%x7x6=2688=336k=k=8
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67.

68.

69.

70.

71.

4
AA + ABA + BAA + ABBA + BBAA + BABA
111 1 1 11

e e e et
8 8 16 16 16 16

1
4

4)
Lete*=t e (0, =)
Given equation t* + 2 — 42 +t+1=0

tP+t—4+ 1+£_0
tt?

(tz +t£2j+(t+%)—4:0

Let t+%=oc

(¢’ =2)+a-4=0
a’+oa—-6=0
a=-3,2

> a=2
=e+e”=2

x = 0 only solution

©)

Let thickness = x cm
Total volume v = %n(10+ x)3

dv 2 dx
=4r(10 — ¢
( +X) pm (1)

Given, % =50 cm®/min

Atx=5cm

50 = 4n(10+5) &
dt

dx 1

— =——cm/min
dt 18xn

3)
| In xsin® x . (2r—x)sin .
0 |sin®x+cos®x sin® x+cos® x

_ Irc 2msin® x
0 sin® x + cos® x

= o [ sin® x cos® x
- njo in8 5, T a8 8
sin®x+cos®x  sin® x +cos® x

= 2nj0"’21dx = 27t><g=n2

dx

(4)
X+ (=1 =x"+(y+2)
—2y+1=4y+4

By=-3=>y=——

72.

73.

74.

75.

L2, 24

X¥+yl="" =>x*=""=6
Y7 4
=>z=t= 6——
|z+3||-4/6+— /
|z+3||——
2
®)

«/g is not an integer and 5 is not an irrational
number ~ (pv Q) =~pA~(Q

(2
D(2, 2)

Point of intersection P(—% éj equation of line DP

=8x-11ly+6=0

®)
1 4 -2
A=0=[ 7 -5=0
1 5 «

(7o +25)— (4o + 10) + (20 + 14) =0
3a+9=0=>a=-3

14 1
AlsoD;=0=1 7 B|=

1 55
1(35-5B) —(15) +1(4p-7)=0
=13
@)

Let use LMVT for x € [a, ]

f(c)—f(a): f-( )

a),oe(a,c)
c—a
Also use LMVT for x € [c, b]
fb)=f(e)_..
= 1'(B) be(ch)

 f"(x)<0= f'(x) is decreasing

f(0)-f(a)_ f(b)-f(c)

c-a b-c
f(c)-f(a)_c-a
fEb;—f(C)>b C( f(x) is increasing)

[8]




76.

17,

78.

(4)

cos® L 4cos® T —3cos ™ | +sin® E| 3sin E —4sin® 2
8 8 8 8 8 8

T . T T . 7T
= 4c0s® = —4sin® = —3cos* 3 +3sin* =

= 4{(0052E—sinzfﬂﬁsin“ﬂrcos“E+sinzfcos2 Eﬂ
8 8 8 8 8 8
-3 (cos2 E—sinzf)
8 8
cos ™ 4(1—sin25coszfj—3
4 8 8

|
S
1
[E=Y
|
N
| —
N
=
N

©, 4t

(2,0
(x—0)°+(y—4)P2+21x=0
= Passes (2, 0)
4+16+20=0=>A1=-10

x> +y*—10x—8y +16 =0
centre (5, 4). and R = /25+16-16 =
Check the options,
Option (D)
4x5+3x4-8| 24
—— |=—#5
5 5
)
2 3t
jl(a+bx+cx2)dx= ax+ 2 &K
0 2 3
b ¢
= a+—+—
2 3
f(l)=a+b+c = f(0)=a

(l) b ¢
fl=|=a+=+—
2 2 4

Now %(f(1)+f(0)+4f(%n

=l(a+b+c+a+4(a+9+ED
6 2 4

= Learar2c)=at 2+ E
6 23

79.

80.

81.

82.

)
f I(X) =tan™* (SEC X +tan X) — tan‘l(

1—cos(n+ x)

a 2

. 7T

sin| =+ X
(2 j

= tan

= tan™

= tan*

=3
I( f '(x))dx:j{% > }

Integrating both side
n. X

f(X)==x+—+cC
(X)=7%+7

X2

T
fO)=c=0=f(X)= = X+—
0) ) 257

So, f(1) = "T”

3)

(2

x+4

— dx=T7tt
(x+ 4)

Let =t'=

j t5t5dt =t +¢

8)
Let A(1, -1, 3), B(2, -4, 11)

AB=i-3j+8k

C(-1, 2, 3), D(3, -2, 10)
CD=4i—-4j+7k

AB.CD
co]

Projection of AB on CD =

_ ( 4+12+56 j_72

J16+16+49) 9

=at+l+at+ta=0=> a:—%

1+sinx

COS X

)

[




83.

84.

= S(3+3]+3)-

ﬁ.é:%_l 2 _
-1 -1 2

= S(i(4-1)- j(-2- +k(1+2)

i+ j+k

‘RxQ‘ EN N ‘RXQ‘
3(ﬁx@) ~2JRxq[ =0

3=-A==0=Ar=1

Ol
[Co RN

: —( 3
+3(

1+x) +C

y=(1+x)[x+(lT3X)+c}

sLatx=2,y=0
. 0=32+1+¢)=>c=-3
soatx=3,y=3

(615)

alply!

For coefficient of x* = B + 2y =4
10!

10I

y=1,B=2,a= 7:>7|2|1I 360

10!

General term

Total = 615

85.

86.

87.

88.

(8)

logy, [sin x| =2—log,,|cos x|

log,,[sinxcos x| =

|sinxcosx| ==
sin2x = ii
2

AN
NN

1 NSNS
3 NS N

Number of solution = 8.

(23)

sind + cosO = E
2

. sin%0 + c0s®0 + 2sinOcosO =

NG

2
Now, cos40 = 1—2sin? 26:1—2(——j —_=

Also, sin60 = 3sin20 — 4sin°20

R

.. 16[sin26 + cos46 + sin6o] =

(108)
2 -1 1
A=|-1 2 -1
1 -1 2
A=

[3adj (24 = 3°[adj(2A")|

= At = (2|aY)

328 _ 32°
= W = 22 =108
(49)

9 8
A< = chilzck—i + chilsck—i
i=0 i=0
= 12Ck +2 C. = 2.21Ck
L A-A= 2(21C4 = Cs)

=2(5985 —1330) =190 p
=p=49
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89. (2021)

10
ch =

k=1

10

D (& +by

k=1

:%(2xll+9x(—3))+—

=5(22 - 27) +2(1023)
= 2046 — 25 = 2021

-

& )

)=

90. (13)
10 10 :
D+ by 7= 1_;\5 =-w, Where  is imaginary cube root of
kel k4
unity
2(2° 1) N ;
2-1 [zr +—r) =2+ 43+
z z z
3r 1 r 3
= (— 3(-
( (D) +(_(D)3r + ( (D) + _(D)r
r 1 3
=(-1) +—+3(-o) +
(Y + v+
21 3
21+ Z(zr +_rj
r=1
al o1 3
= 21+§:1: (-1) +_—)+3(—m) +(_®)r
- 21 1 [1 i ZIJ
2 —1—1+3(w)(1_(_w) )+3( wj (1 wj
l+o 14—
(O]
- 21+[—2+3(_°’_)(12+1)—3%9}
(Q) (Q)
1 1
= 21+{—2+6(—+—2ﬂ=21+[—2+6(—1)] =13
O O

[

e PW Web/App - https://smart.link/7wwosivoicqd4

Library- https://smart.link/sdfez8ejd80if
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