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PHYSICS

)
= R*+A’=PB’ (D)
R=10
Also tan 30° = erpendicular
Base

R
3 A
From equation (i) A = 10v/3
(10)? + (10v/3)* = B

B=20

1)

Let the retarding force by one block is F and
displacement inside one block is x.

So using work energy theorem for one block

—F.x:%m[(%vj2 —vz}
()

Applying work energy theorem for n blocks
—F.nx:%m[o—vz]

Using value of Fx from ()

2
1m{v2 —(Evj }n :Em[o—vz]
2 20 2

Solving for n

n=10.25 So, 11 Planks.

)

A — B V =constant

PV =RT

Compare with y = mx

P — T graph is a straight line which must passes from
origin

A — B volume constant, P-increasing,

T-increasing.

B — C pressure constant, volume - increasing,
temperature - increasing

B — C P =constant, origin P-T graph is a straight
line parallel to v-axis

C —» D V = constant then

R

P=_T
Vv

P-T graph is straight line must passes from origin
D —> A P =constant
P-T graph is a straight line parallel to T-axis.

)
v=,/2gh

h 1 .-
n_ Pant-Lgt

3 g 29
92 Zght+E:O
2 3

Y _ J2gh +./2gh—2gh/3
t, \2gh—.2gh—2gh/3

\/_+J' J3+42

2 G
V25

@
T.=T

T,=T+6

B-R 100- (T—*6 —1)100
P T

1

04= 6_?() T =1500K

)
. . 2usina
Time of flight =
ght (T) gcosP
(2)(25|n15) 4 sinl5
gcos30 10 cos30

. 300
\\¢
2 m/S g$\

g 8 cos30°
B =30°

Range (R)=(2cos15) T —%gsin 30(T)?

_ (2cosl 5)i sinl5 (1 105”130) 16 sin15
0s30 \3 100 cos? 30
= 16\/§—_16 =0.1952m~20cm
60
2
F cos® — uN = ma
N = (mg — F sin0)

F cos6 — umg + pF sinb = ma
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10.

(4)
Mass = 4 kg

Maximum P.E. = %kA2

b U(x) joule

0 0z >Xm

1= %xkx(O.Z)2

2
0.04
k =50 N/m

T= ZTt\/E
k

T=2n i= 2\/ETES
\' 50 5
1)

Time period = 27:\/I
g

Toc\/l_

T \F

—oC  |—

T I

TIoT fl+|;x:A6

T =T(1+% ocAGj[ocAG:0.00Z]

AT =T'-T :%T oc AO =T x 0.001
Time lost in time tis

AT:% t=1day = 24 x 3600 s = 86400 s
AT=[£)><'[
T

AT =0.001 x 86400
AT =86.4s

®3)

Velocity of sound = /ﬂ
M
RMS speed = /3ﬂ
M

Ve _ |
[ 3
v, (1
r o \2

V., = 60052 m/s

11.

12.

13.

14.

@)
Let density of material be p
Areas of cross section A =nr?, A, =nr; where

r,=2r
W =77p, W, =TALp

T 1[T
V= |——and v, == [—;
P 2\mp
Vv, =2:1
(4)
I = Ispheres +liog
LM x4R? MR?
rod 12 3
|spheres =2 XE MR? + 4MR2}
-4 \R?
5
| =[ﬂ+l} MR?
5 3
_ 17 \r?
15
@)

V; COSaL =V, COSf3

Ky v cos®p

Ky v3 cosa

)
Let the intensity of each source is |
lo =4l

_B
Y= 4

(Path difference at y distance from central maxima)
yd _2

D

4
(Phase difference) Ap= &(E) _I
4\N) 2

(Intensity at y distance)
I"=21(1+cosAd)

oo

Iy

2
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15.

17.

18.

19.

20.

©)

dsino=2A
Gin b= 5000 %102
©.001x10°°

sinGZ% = 0=30°

©)
= (¢}
E ="y
1 280
gzi(—COSGOOR—Sin60°9)
€0
-9 _ly(_ﬁy
200\ 2 2
B =E+E = Llss 13,
26| 2 2
@)

The ray is incident at Brewster’s angle so it reflected
ray will be plane polarised. When passed through
polarises the ray will display intensity according to
the law of malus (lo cos? 6).

(©)
Path difference between the emerging rays
=l — pal
9 _ (by — o)L
27 A
(©)
e=Bw/
€
i==
R
| = (M_Ivfji
2nr R
)
F= qu(—sin 60°I —c0os60° ])
(0, d)
O]
(0,0)
60° 60°

21.

22.

23.

24.

Assuming particle enters from (0, d)
F--220E+ )

a=-2% i+ ])
2m

If at 2 mintensity is I1 at 4 m, intensity is Ij

®)
y =5sin %Xcos40nt

At the nodes the values of x is such thaty = 0.
Taking position 1 at x = 0 to make sine function zero;

. . . X
the value of sine function will be zero node for? =

X=3
Hence, shortest distance between two nodes is 3 cm.

1)
_ 1 314
on 2x3.14

n= R
=14x3.14x(0.5)?
=11A—m?

=50cm

(1.78)
Let tension be T

/T 1 .
f = [—x—=256 R
1 },LX2| (i)
T L (1)
U 21
T 256 . .
=——[Dividing (i) by (ii
1/T+10 320 [ g (i) by (ii)]

o T @ey
T+10 (16)° x (20)°

T (16
T+10 (20)
or 400 T =256 T2 + 2560
or 144 T =2560
o To 2960
144
_ 2560
16x9

or T= % Newton

or

or

16
= = kg-wt
5 K
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25.

26.  (20)
4|V 780 Q
L W
6001’11 (I'R)
20 mV
¢ =300cm
£ =KX
20x103 =[ 2R L N0
780+ R 300
R=20]
27.  (19)
v
f=f1
Sv—v,
CHEM
3. (2
2 [ 1 1
o )
He' _ ny nj :i:l
(V)ge3+ (1 1) 16 4
Ry-(4)° 5 -—=
W) [ ]
X 1 — -1
or, — == or, (V)gs+ =4xcm
(V)Beg“r 4 )

(330)

0.48-0.15=

L =0.66
Velocity =f A =500 x 0.66 = 330 m/s

. 340
L 0340-34
. 340
2 9340-17
fF%fo
20 f 19
2719 f, 18
28. (1625)
A=6.5x%x 10" mm
d=1mm
D=1m

(ndﬂj 5™ bright fringe = S(jﬂ

((Zn -1) %) 3" dark fringe oD
2d 2d

Distance (D) = oA 5D
d 2d

D

d

N | o1

29. (10
L=rxmv

- (10at2f +5B(t-5) i)x m(200ti +567)

=50afmt(10—t)k
Lt—0 =0
Lt =0 =t =10sec.

30.  (600)

Shift of fringes is given by (u-1D

This is equal to position of 10" bright fringe 10AD

0.6x1x10°D 101D
d -~ d
A=0.6x10°
A=6x10"
or A =6000A

ISTRY

32. (4
Highest negative electron gain enthalpy (CI)
Most electropositive element (Cs)
Strongest reducing agent (Li)
Highest ionization energy (He)

33. (3
In aluminothermite process Al acts as a reducing

agent for Cr203, Mn30;4 etc.
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34.

35.

36.

37.

38.

39.

40.

41.

42.

1)
Order of thermal stability :
MgCOs < CaCOs3 < SrCO3 < BaCOs

©)

+6
K, Cr, O; (Cr*® does not have any unpaired €") is
coloured but it is diamagnetic.
= Ti™ and Cu* do not have any unpaired e

+4
= V 0SO; (V* has one unpaired e) is
coloured and paramagnetic.

3)

HO has greater dielectric constant than D,O

3)
Os is pale blue gas.
2)
Species Bond order
N2, CN 3
02 2
+ NIt
NO, Oz, Nz 25
N2
02 1.5
(2

)
r 2 x/t 2 5 2

Check every option to satisfy the relation option (2)
satisfied

(2)
Hz(g) + S(s) = H25(9)
K, AH (1 1
log—== -
K, 2303R(T, T,

og(%_ij_ AH (i_ 1 j
185 2) 2.303x8314( 925 1000

=0.3010=

AH 75
2.30x8.314\ 9251000
AH = —-71080.57 J/mole

4)
A>8xtibxi-4
8 2

Boax2D _2
100

C—>8><5—0=4
100

Formula of compound A2BC:

43 (4)
P=PA’x05+Pg’x0.5
1
PAO+PBOE=2 ....... (1)
1 3
1+x=Padx———+P0x=
YT+ B s
0.25PA°+0.75Pg’ =1 + x
1+x ..
PA0 + 3PBO = E ....... (11)
0l, 03,04

1=Pp.=+Pg.=+Pc.=
Ag  'Bg ' Cyg

1=P2><%+ Pg.g+o.8xg

ﬁ+£:0.6
8 8
PR+3P3=48 ... (iii)
From (i) & (iii)
X 48
0.25
1+x=12
So from (i) & (iii) ; (iii) — (i)
2Ps°=48-2=28
Pg’=1.4 atm
PA’=2-Pg’=2-1.4=06atm

44.  (4)

& efficiency of a cell = E><1OO
AH

84— ~""Eeell 09
AH

84: _2X96500X3ECE" x]_OO
—256 %10

Ecell = 124 V0|'[

4

5 (2)
H,/Pt
Ore=exO18 Oron-en )
= \alk 0]
alk. KMnO, sodalime <:>
H,0/H® O_COOH

2 mole cyclohexeane
46. (3)
EI) OCH u OH
cH,-C-cH,-ca " 2%, o coch,-cal
2 OCH, T OH
: @]
+ ve iodoform test 1
—ve tollens test

CH,-C-CI1,-CTI=0

+ve Tollens test (+ve 2T 3=)

[6]




47.

48.

49.

50.

51.

3)
CH, CH,
OH +
L ()—
De-hydration
(FrsiciaTon)
CH,
¥
?,Z?‘Vbb‘!“s )103/211/1{20
Aldol condeusationlOI:I/A
(6]
Y en,
1)
CH, CH,

" |
CH,~CH-CH,-Br 20y ¢ _CH-CH,~MgBr

[
CH,-CH=0 HBr
—ira—> CH.-CH-CH,-CH-CH, — =
H
CH,  Br

I
CH,~CH-CH,-CH-CH,

4-methyl-2-bromo pentane

©)
®3)

O
Il P,0
[D-onazm [ o=y

[::
CH;3MgBr | HyO

Ca(OH),, I, | Todoform
reaction

CHI,
(yellow ppt.) D_C -0+Ca
0 Il 2
| [ ©
A
CaCO,+ D_C_<:| Dry distillation

3)
NH.z NH?
H}N / NH%
Cot enien Co™?
Cl Cl
Cl Cl
Cl
NH
cl : HSN\
;\‘Co+3 en %/,COH cu
c1/ HoN'
NH3 Cl

52.

53.

54.

55.
56.

57.

58.

59.

60.

(4)

Y

In this, per unit two shared oxygen atoms.

)

= O is paramagnetic (Using M.O.T.)

= In KOy, O, (Superoxide ion) is present Oy is
paramagnetic

(6) o
Structure of melamine is
NH,

N= }\I _
HEN/I*“NJ\NH2
(6)

(6)
(4)
CH,~CH,~CH-CH,~CH,—Cl
|
CH,—CH,
@
CH;—CH;—CH—ICH—CHg
Cl
CH,—CH;
(2)
Cl‘l
CH;—CHQ—CITH—CH—CHE
CH,—CH;
(3)

4
_H
X CH:OH
OCH;3

Has two chiral carbons, hence
total four stereoisomers

(6)
(ﬁ
-(-OH) + CH;COCl — [--0—C—CH;|+ HCI
17 59

Mass gain due to incorporation of one acetyl group
=59-17=42

Net mass gain due to acetylation =518 — 266 = 252
Hence, six hydroxyl groups (6 x 42 = 252) were
present.

(5)

All secondary alcohol isomers can be oxidised to
ketones.

D OH OH

[7]




MATHEMATICS

61.

62.

63.

64.

(4)
1 11

Here, D=1 a 1=0=a=1
a b 1

For a = 1, the equations become
X+y+z=1

X+y+z=1

X+by+z=0

These equations give no solution forb =1
= Sis singleton set

@

P—>a)->((~p—>0q—0q)
=(p—>a9)—>((pva)—a)
(P—>a)—((~pA~q) —>0)
P->a)->((pva)A(-qva)
=(p—>9)—>(~pva)
=(p—>09) > (-0

=T

(4)

5(sec’ x — 1 — cos® x) = 2(2cos* x —1) + 9
5(%—14) =2(2t—1)+9

5(1-t—t?) =42+ 7t
= 9t?+12t-5=0
1.5

(2)
P(A) +P(B) - 2P(A N B) =

P(B) +P(C)-2P(B nC) =

Nk, N BIE

P(A) + P(C)-2P(ANC) =

= Y P(A-Y P(ANB) =g

= P(AUBUC)
:ZP(A)—ZP(AGB)+P(AmBmC)

3 1 7

= -4 —=—

8 16 16

65.

66.

67.

68.

69.

®)

Determinant simplifies to 3k
11 1 11 1

=1 o =30 o
1 0! o 0 o o

=3= k=-1

4)
k -3k 1
a=ts k  1-28
-k 2 1

= k=2(sincek e 1)

=> Orthocentre is (2, %j

@)
Length of wire=r(6+2)=20m

Area A = 9 r?
2
= A(r) = 10r -r?

= Area is maximum if r = 5.

Maximum area A =25 sg. m
70

~
~

@
3
Here,y = 2 tan? (3X2J

1

I N T

X 1+9x

9
= 90=17g0
@

(2 +sin x)dy + cos x(y + 1)dx =0

(y+1)(2+sinx)=C

=>@1+1)@2+0)=C=4
(y+1)-(2+sinx)=4

T
Putx= —
2

_1
Y= 3

[8]




70.

71.

72.

73.

74.

()

S ]

16 -9
-12 13
(3A% + 12A) = 2 63
-84 51

Adj (3A% + 12A) = {51 63}

84 72

(2)

(15a — 3b)* + (15a - 5¢)* + (3b—5¢)* =0
Let, 15a=3b =5¢c =45\
=a=3\;b=15);c =91

=2c=a+b

b, c,aarein A.P.

)

. 1
Eccentricity, € = —

Let 2a be the length of major axis and 2b be the length of
minor axis
a
=>—=4
€
=a=2

Also, b = \/§ ase—1

N

2
. . X2
= Equation of ellipse is Z =

3
. 3
= Equation of normal at | 1, E isdx—-2y =1

)
XZ y2
a? b2
XZ y2
a2 4-a?
=a’=8, 1, (a®#8)
2 2
= LS S 1
1 3
Hence equation of tangent at P(~/2,/3) is
2 _y¥3 _,
1 3
= Jox—y =13
3
X
For, f (x) =
®) 1+ x? y
a2
-1 -
o 1 X
-1/2
-1,-1/2)
Which is onto but not one-one for,
fR [ 1, 1}
2 2

75.

76.

77,

78.

79.

80.

)

. COSX—cotX
lim

n 3
x—)i S(X _ E)
2

Putx—E =t;x=t+E
2 2

1 . —sint + tant

t—>0 8 3
Iiml _sint(1 - cost)
t>08 t-cost -t?
= E 11 :i

8 2 16
2
% atx=0is1
dx

= Slope of normal at (0, 1) is -1
= Equation of normalisx +y =1

1)

Consider two sequences : 0, 4, 8 and 2, 6, 10

Take both numbers from either of these sequences.

3 3

Hence, probability = % = E
C, 55

(4)

LetS = (21C1 - 10C1) + (21(:2 -

+ (21C10 _ 10C10)

=S= (21Co ~2ACi+ ...

- (10Co +10C; + ...

=§=220_2%0

10C2) + ...

+ 21C10)
+ 10C10)

1
15 10
P e 10
P =22 0=5
32 12
—npg=10-2.5-%%
ot =mpa=10-5- =%

3)
Let P[E
2

2
4 — tZ) be point where circle touches the

parabolay = 4 — x?
Tt
= Normal at P: ty — x + i = 0 to the parabola

passes through centre (3) of the circle

O, B).
=t 14t +4pt=0 (D)
Also, radius r = |—j’§|

= t* + 4% + 8Pt? — 32t — 128 + 256 + 16p* = 16r°
=t*+ (8p — 28)t? — 128 + 256 + 82 =0...(2)
From equation (1) and (2), we get

Either B =8+ 42 fort=0

[




= Minimum possible radius,

T
2

[But of the given options r = 4(\/5 —1) is minimum]
A0, 4)

P
& X

/2,

A

81.

82.

83.

v

Q)

Required area

B 1 1 t x2
- j(1+ &)dx+§(3x1)—J'de

0

o

—§sq units
5 S
Ay x =4y
3
y=1+Jx
(1,2
X2, 1)
13
0 1 2 3 .
\x+y=3
(168)
x—1=y+2=z—3=7L
1 4 5

Let midpoint of PQ be M which lines on the plane
=>MX Yy, 2) =1 +X,4L-2,50+3)
2(L+2)+3(4h-2)-4(5BL+3)+22=0
=>-6L+6=0=A=1

= M(2, 2, 8), P(1, -2, 3)

PM = 1+16+ 25 = /42

PQ = 242

(4)
1

tan(6 + ) = >

and tan 0 = l
4

84.

85.

86.

1
2 +tanp 1
1-=tan
2 @B
= 9tanp=2
2
=>tanp=—
b 9
B
X
C
B X
)
P
4x 4
(73)
X-1 y+1 z+
Equation of planeis | 1 -2 3 |=0
2 -1 -1
5x+7y+3z+5=0
21-21
Distance from (1, 3,-7) = —|5 * +9
83
_ 10
J83

)
Ih = Itan” xdx, n >1
= J‘tan”—2 x(sec? x —)dx

_ tan"1tx
"~ on-1
Sl = tan"! x

n-1

tan® x

-1,,+C

+C

=>lg+1, = +C

Given, Is+lg=atan®x + b + C

:a=l,b=0
5

(2)

lc? +la® —2d-c =9

= lcff-2da-c=0

and |axbl -|c| -sin30° =3

:>3><|C|><l:3
2

=lcl=2
a-c=2

[10]




87.

88.

(485)
X:4L,3M; Y : 3L, 4M
Possible combinations

1) ) ©)] (4)
X [ 3L | 2L,IM [ 1L,2M | 3M
Y | 3M | 1,2M | 2L,1M | 3L

. Number of ways = *Cs - *Cs + “C, - 3C1 - 3Cy - *C;
+4C1 - 3C, - 3Co- 4C1 +3C5 - 3Cs
=485

(330)
Partially differentiating, we get
f’(x) —x = constant = A
2
—f(x)= X?+xx+k

f(0)=0=k=0

-z = =2
2 2

10 10 10
Z f(n) = aZ:n2 + bZn
n=1 n=1 n=1

1n(n+1)(2n+1) +§>< nin+1)

2 6 2 2
_1.10x11x21 5 101l o0
2 6 27 2

89.

90.

(11)

n? -31

X% + NX + =0

Let I and I + 1 be the roots of the equation
2l+1=-n )
n? —31
..(2)

Eliminating I from (1) and (2), we get
n-1 n?2-31

I(1 + 1) =

4 3
—n?=121
=n=11
@)

I = | (cosec?®x —cosec X - cot X)dx = 2

B3 —n |

[11]
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