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PHYSICS

1.

()

For BC =2m,
4= (2+Dg _3_g
2+5+1 8

30_
=—ms
8

(2)
2mg-mg _ . _2mg-mg g
aa=-——ZT=ga,=——"=2

m 3m 3
mg+mg-mg g

I T Tam TR

1)
Just after release T = 0 due to non—impulsive nature
of spring. So acceleration of both blocks will be gi

4)
E=—p
E
«—
P
P
. —I -3]+2k
=E=-
{ V14 }
Epk||

E is parallel to (i +3] —2k)

®3)

a is acceleration of block w.r.t. wedge

For blocks:

N + mA sin 45° = mg cos 45° ...(10)
For wedge: N sin 45° = MA...(ii)

From (i) and (ii)

A=1m/s?

@)
For equilibrium Na cos 60° + Ng cos 30° = Mg and Na
sin 60° = Ng sin 30°

On solving N, :\/§NA; N,=—>

(4)
In equilibrium, torques of forces mg and Mg about an
axis passing through O balance each other.

L . L .
mg —sin30° = Mg —sin 60°
g 2 g 2
“M_5
m

(4)
For rigid body separation between two point remains
same.

v1 c0s60° = v, c0s30°

Y _ 3y
2 2
= v1=v3v
v, 5in30° -4y, 5in60°|

d |

disc —

Va \/§V1

2 2

v, —3x/3, |
2d |
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10.

11.

12.

13.

14.

. —kp
E =d—3
)
VBI =iRy

4
=—0Q+1.7=3Q
Req 3

(_(BLV) _ (1)(5X1072)><10*2

Req 3

=§x104‘A:1.7x104A

)

=(h =D+ (1-n2) = (1 —12)

(4)
See the typed example 12.

tan0 =P P2 _tanzee = L

PLt P2 NE]
Solving this equation we get,
P J3+1

P, V3-1
(1)

For 1% minima

d2+(2d)2—2d:%

— J5d —2d :%

_a
STV

15.

16.

17.

18.

®)

2H +H
hTop:

=1.5H

Since, this point lies in the tank. So hole should be
made at this point.

_ el_ez
Rf dr
2 2
RlK4Tcr
AB/2 3 AO
111 1) 1 (1 1
AnK | R, R AnK, \ R, R,
. R=2RR
R +R,
3)
]% dr 111 1
R: 2 = — — —
rlk.41tr Ark | T,
(rz_r1)
:—
4rkrir,
Rate of heat flow
— T -T
=T2 T1:(1 2)-41'Ekl‘lr2
R (r2_r1)
—oc i
nL=n

)
X1 = A sin(ot + ¢1)
X2 = Asin(ot + ¢2)

= | X —X|=2asin (2@t+¢1;¢2jcos(‘|’l;¢2)

To maximize [ % —X, | :

sin 2@t+M -1
(porr 3]
= a+/2 =2ax1x cos((l)l_(sz

2
R
= NG cos (—2 )
T_$—9

4 2

=

[3]




19.

20.

21.

22.

23.

= 1=~ 92 Zg
1)

Restoring torque:
7 =ky L = KL?0 (since y = L0 from figure)

Iy=Lsin8 = L0

" x=L cos O L %

2
= kL?0 = %.a

= azs—k.ezwze = o 3
m m

) ,
| max :(\/E+\/E)
I min :(\/E_\/E)Z
2(1+1,)

4><.“1|2

. Imax + Imin _

Imax_lmin

(10)

Applying pseudo force ma and resolving it. Applying
Fnet = may for x—direction.

ma cos 0 — (f1 + f2) = may

ma cos 6 — uN1 — uN2 = may

ma cos 6 — pu ma sin 6 — u mg = may

= ax=acos0—pasind—pug

= 25><£ - g><25><E — g><10 =10 m/s?
5 5 4 5

(6)

P _ WB;sin90

pz “ZBZ S|n90

~12x100x5x10° 1
2.4x10 0 x15x10* 6

(30°)

24,

25.

26.

2usin(29—9)_@t

Time of flightt = ano
gcoso g
2u°tan® U
AB=—F—+—=—t
g3 B
u, =ucos20

AC =u, .t =ucos 20t
AB = AC  ucos 20t

- cos®  cosH

Compare equations (i) and (ii)
cos20_1 or9=30°

cosO /3
)
SA =h
and Sg = 2h
Va=4mis Ve =8m/s

From energy conservation decreases in P.E. of A =
Increase in P.E. B + Increase in K.E. of both A and B

300h=SOXZh+% ><30><42+%><5><82

300h = 100h + 240 + 160
200h =400
h=2m

(4)
When ball at maximum height block and ball has
equal velocity

So, Using momentum conservation

Pi=mv
Pt = 2mvo (Vo final velocity)
Pi= Py mv =2 mvo

Using energy conservation

Liw+ime=ti +l2mv§ +mgh
2 2 2 2

(1=mR? V=oR
L :l2mv§ +mgh
2 2
2 2
V2 —2V—=2gh h="_
4 4q

)
FBD for sphere & block

a,
f, _umg f _umg
= a:_:_
4 m m m m

[4]




27.

28.

32.

33.

34.

35.

&

Ay za.1 _32 =2Hg|

(©)
U(r)=Ugr’
du (r) 3
F(r)=- =-4U
(r) o of
mV2 3
N — 4Ugr; G
n
mvr, = nz—z ...(11)
1
r, ocn3
©)

Position of 1% maxima is %E
a

= According to given values, required separation
2m
5 mm

:§><(655 nm —650 nm) x
2 0

= Required separation = 3 x 10° m.

4)

AP = L X L
4 AX

)

It show resonance therefore all bond are equivalent.
)

0 o
H/III\H H/‘f\n
H

@)

Theoretical

(4)

29.

30.

36.

37.

(4)

(Thermal resistance) R = L :5.05
KA w
T, —T; +TD -Te +TB -Te
R/2 R R/2
2Ta—2Tc+Tp—-Tc+2Tg—2Tc=0
200 + 25 +0="5T¢

=0

Tc= & =45
5
S ETD _45-25

ISTRY

Since ‘R’ is universal gas constant, so it do not
depend upon P, T & V.

1)

If number of solute molecule increase then
concentration increases and hence osmaotic pressure
increases.

&
C0,(6) ==CO(@) + 30,

l-a a w2

o V2
K:( o
2

l1-a
3/2
Ko X

2

Here (1-a=1)

(4)

Conceptual

©)

Nat+ e~

——>Na(s)
1mole 1mole=1F

[5]




40

41.

42.

43.

44,

45.

46.

3)

CaCO5; — CaO+ CO,
Basic  acidic

3)

Highly pure hydrogen
electrolysis of water.

1)
ZnHg/HCI can’t be used due to the presence of acid
sensitive group i.e. OH

is obtained by the

@)

CH=CH—£—CH3
IICI/J:::::]//

Zn-Hg /HCl

O/O/CH = CH—CHQ —CH3
H

and Na/Lig. NHs; and NABH, convert -CO- into —
CH(OH)-

HCh,
inversion
Retention
(18, 3S) — trans — 3 — methyl
cyclohexanol

(1R, 38) — Cis — 1 — Bromo -3 —
Methyl cyclohexane

1)
Orthosubstituted benzoic acid stronger acid then
benzoic acid due to ortho effect.

(4)

More activating and ortho para directing group will
decide the orientation of incoming electrophile
(NO2Y).

)
Only option (2) is having non-super imposable
mirror image & hence one optical isomer.

o

(1) NHS H

NH;
No. optical isomer. It is Tetrahedral with a plane of
symmetry

en

)

Optical isomer

47.

48.

49.

50.

51.

52.

53.

Hy
(3) H
20
Horizontal plane is plane of symmetry

nJr2

en

No. optical isomer, it is tetrahedral with a plane of
symmetry

(4)

’Ill.,

®)
Neutral complex. No ions,
value < 10 ohm*cm?mol*

®)
In XeF, possible value of n is 2, 4, 6, 8, then
compound should be XeF, (linear), XeF, (square

planar), XeF; (capped octahedral) so in this case
trigonal planar molecules does not possible.

| e
Pd—CaCOj3
Br
Bry /CCly KNHp |
? 2 mole
Br
Na, NH, (/) [::::::::]
_—

(4)
+ 20 + OH
R-CH, -N°—— R-CH-N
(Nitro form) 5~ Acid form \O
(15)

Number of electrons in OF is 17.
Therefore bond order is 1.5
1.5x10=15

(100)

1 1
r,=K,/|—, TIg=K,[=
X \/; He \/;
KF _ 1Kﬁ

m 5 \4

[6]




g

H,C-CH=C-C=CH-CH-CH, Og/Zn/Hy0
CH, CH, ozonolysis
3,4,6-trimethylocta-2,4-diene
o} 00 o}
| I | 57. (0)
HsC—C—H+CHy —C—C—CHy+H—C—CH-C,H;q AR
) CH, ASf =T
So total of four products are obtained. 1 43;
T; = =273K or0°C
54, (g) 5.26
\\C/H
o] 58. (8)
OOK
O olbe s
(#) *) (6] Elle(ctlrbolysm @
Total six reactants on Wolff Kishner reduction will & Seomrdamy G-
give methylcyclohexane. OOK ccondary
59. (6)
55. (5825) E E
_ KoCrO7 O Ca(OH),
H,S0,+ Bac:l2 —BaSO, | + 2HCl CHs H—0 ¢t OH 3
initialmole 1 0.5 0
final mole 0.5 0 0.5 1 E _ A E
.Ca(CHz -C-0"),—2—>CH; - C-CHg
58.25 x 100 = 5825
H
—diLOH ,cH, E CH= C<CC °
56. (6) Hs
Cr——2Cr*3 +6e” 60. (2)
3d®
6e +3Fe™ —>3Fe ML Vo Change | 13
A+2 +2
2Cr + 3Fe+2 2CI’+3 +3Fe Ni™* (weak field ligand) Ni™ (strong field)
MATHEMATICS
61. (3)
2 2|1_2jf Jox = 1, =[ f(x)]]
I =J' f (x)dx
0 f(2) —f(O) =e?—
; 3 From(A)I=2e2—e2+1=e2+1
=[xf(x)]0_jxf (x)dx
, 62. (1)
3
zzez—jxf'(x)dx () J @ 2x+1-3]ax
0 1
2
Put 1, =J.xf '(x)dx ...(0) }
0

b
Using properties j f (x)dx

a

b
'ff a+b- x
a

—x)dXx

Il
O ey N
—~~
N
I

2

=[(2-x) f(x)ox
0
Adding (i) and (ii) we get

...(ii)

[(x-1
[(x-
|l_j[( _)]dx

1
Put (x—1)* =t

~1) de 3jdx Q)

e
!

2(x—1) dx =dt
dt
dx=—+
2t

[7]




63.

64.

trqd
|1=%£[t]71

1| tdt fdt fdt _fdt
|1:§H$+!$+2£$+3!$}

‘ -1 ‘2 it} g
2 2 2
1 tl +2 tl +3 tl
2 ‘—+1 -——+1 ——+1
2 | 2 | 2 I3
=5-\2-3

Hence from (1)
=5-\V2-\3-6=-1-2-3
(4)
X—2y=1 Xx—-y+kz=-2, ky+4z=6
X-2y+0z-1=0
X-y+kz+2=0
Ox—ky+4z-6=0
1 -2 0
A=]1 -1 k
0 k 4
=1(-4-k?)-2(-4+0)
= 4-K+8=K+4
LkK=4= k=42
For unique solution A=0=k = +2
1 20
A =|-2 -1 kj=—(k+10)(k+2)
6 k 4
For no solution
A=0, A =0
k=2

4
a+20

=3+7r

P(a, 6,9)

B+7r,2+5r,1-9r)

P(20, b,~a—9)
a+20=6+14r ...(1)
w:2+5r

2

b+6=4+10r

65.

66.

b=-2+10r
9-a-9

...(ii)
1-9r

—-a=2-18r

a=18r-2 ...(iii)
Solving (i) and (iii) we get

20 +18r—2=6+ 14r
4r=8-20=-12

r=-3

s.a=14+14(-3)=-56 and b=—

|a+b|=|-56-32 =88

4)
a+2+a_10

3 3
)

Qe

B (2,b) c @b

2a+2=10

2a=8=>a=4 ...(1)
c+b+b 7

and =—

3 3
2b+c=7 ...(i0)
Since a, b, care in A.P.
2b=a+c
From (i) .. 2b =4 +c...(iii)
Solving (ii) and (iii)
4+c+c=7
2c=3

3
C==
2

4 16
o’ +p* —op=(a+p)
121 3

T 256 4
121-192 71

~ 25 256

2

—30P

1)
Let f:R—>R

2-30=-32

[8]




67.

68.

69.

1234/

54321

X
b5, X<-b
f'(x)=16x*—6x-120, -5<x<4
6x% —6x—-36, x>4
55, X<-5
=16(x—5)(x+4), -5<x<4
6(x—3)(x+2), x>4
f'(x) increasing inx (-5, —4)uU(4, =)
3)
Total possibilities = 2° x 2°
Favorable case = °C, x 3* =10 x 3°
. - 10x3®
.. required probability :W
2° 2°

)
Area of shaded region

A (0’ 9)
(3,15

5
2] 2x* +9-5x%)

0

N
2J’9 3x?)
%o

!(B—XZ)dx

X3 N
6{3x——}
3 0

{M &f} 123

(A)

bJ

2

AT=Aand B"=-B

C = A?B? — B?A?

cT =(A2E32)T —(132A2)T = B2A? — AZB?
CT=—C. Hence C, is skew symmetric matrix
o det(C)=0

70.

71.

72.

Hence, system have infinite solutions

4)
1
X+3y=2y3, andm=——, C=2
Y3y =243 7
2 2
(1) %—yT=1:>c=\/azm2—b2

9 1 1
= [=x=—= =1 not possible
273 3 L notp

(2)y2=ix,c=3= ! x(_—lj
63 m 243 \\3
:—7—12, not possible

3) c=ayl+m? =7x2

=247, not possible

2 2
(4) X?+yT:J“ C=+om? +1

21/9x1+1:2
3

@)
"IC, +2(7C, +°C, + C,..+ "G, )

n-1
n+1C2 + 22 I’+1C2
r=1

n-1 (r +1)| n-1

= Mg, +22(r _1)!é! ="™C,+ ) (r+1)r

r=1 r=1

_(n+1) (n-Dn(2(n-+1) (n-1)n

2!(n+1)! 6 2
(n+1) n(n- 1)(2n 1) n(n-1)

{ n+tenots 1)g2” 1)}2
3

2n2 —3n+1}

NI:

2n+

|\>|3

n(6n+2n -3n +1)
6
(2n” +3n+1)
6
_n(2n+1)(n+1)
6

1)
F.(?+ ] + IZ) -1+ k(?.(f— 2]) + 2) =0

r(@+n)i+@-20)+j)-1+2=0

[




- point (1, 0,2)=i+2k

1A 42- 142 =0mh=_2

F(é+7—;+kJ—g=0
F.(T+7]+3|2)=7

73. (3
~(~pA(pva))=pV(~ pr~aq)
=(pv~p)r(pv~a)

74, (2)

Il
N
QD
Q
=
=]
=]
~—+
D
«Q
=
=
>
@
o
>
o
o
~
=0
2
o
@

Inf(x)=2" +k

f(x)262x+k
f(0)=e"=e"=1=k=0

- f(x)=e? [ e=2.718]
o e? 6(6, 9)

75.
+

y
=4x —

2

< %<9
H-b-h

0.4

‘4x;t—it2—4—l‘

P =

Q \/]7
\t2—8t—20\

P
dp 1

== (2t—8) for maximum/minimum,

dt 417

76.

77.

78.

dp
P _ot=g
a

2
also %>0 att=4

hence closest point becomes att =4 is (2, 8)

@)

tan(—sm‘lﬂJ
4
J63

8

N

1
Put lsin‘lﬁ =0
4 8

sin49=@ cos49=%

2c0s? 29:1+1:> cosZG:§
8 4

1tan9 3

:> J—
1+tan%0 4
2 7

e’ 4

= (adding 1 both side)

7
c0s’0=—=sec’0=—

tan29:§—1:l
7 7
1

tan0=—
J7

1)

AR5 2x+y+1=0

h_(h 4)
—2 H (2)=
h=8
centre (8, 2)
Radius = /(8—2)2 +(2-5)? =35

@)

y=ax’+bx+c

atb+c=2

2 Y oaib= Y _poy
dx dXlo, o)

It passes through (0, 0)

[10]




79.

80.

81.

0=0+0+c=c=0

a=1
~a=1,b=1c=0
1)
_ (o[sin2nx] | 0[sin2nx]
Let I_.[o oxIx] _J.o o3 d
: [sin2m,] . :
Function f(x)= o5 periodic with period
e
"1’ Therefore
_ant[sin2nx]
I =10 0 00 dx
_10 1[S|n3nx]d
e
o .
:100« Z[Slnznx]dx+j1 [sin2nX] dxj
0 X 2 X
_10(0+j1 - 1)dxj
:—1OJ e dx
_10( 112)
Now, 10-e1—10-e 2 =oe L +pe V2 +y
= a=10,=-10,y=0

=oa+p+y=0

3)

dy 4
—Z+y=b
xdx+y X
WY _pye
dx X

1
I.F.=ej;dX =e™ =x
5
xy=bjx4dx=b%+c

at (1 2), 1.2:g+c:>c:2—g
2 2 4

()= I[bx L 10— bJ )
1 1 5

bx’® (10—bj ?
= —+ In x
25 5 )

As per question

3 (10-b)n2-2-%
25
31 62

Seb+(10-b)in2=25

62 31 31( b)

10-b)in2== b=

5
- b=10

82.

83.

=TT 1
S (ai_eiz)-qbﬁbz)
b, b ‘
i ]k
b,xb,=2 1 -1=2i-3]+k
111
b,xb, 2i-3j+k
\BIXBZ‘ Jia
52xBl=(o—x)f+(—zx-3]+(x—o)
‘—2%+3(2X+1)+k ‘5k+3
. SD= 2/ 1.2
h J14 J1a
3
S +>
—‘ T2 7 ‘5x+3 /!
Ja 22 2

5k+§:zz> 5= 2:>k—2
2 2 5

or 5x+§=—zz>5x:—5:>x=—1
2 2

=

(16)

f(X)+ f(x+)=2
= f(x) is periodic with period = 2

|l=jf)f(x)dx=4j§f(x)dx

=4[ (F(0+ f(1+X)dx=8

Similarly, 1,=2x2=4
I, +21, =16

(310)
21 —1+i\/§ ” 02 1+\/§i a
2 2

e () el

14mi

o€ o€
2 e—iﬁrr eiGn :k
29{%+_—1}:k
1 1
0=k

k

[11]




~n=[|k|]=0 a(l—r“)

5 5 1-r 65 18
2(i+5) = (i+5) 1(, 1) 12 65
al e
5 5 1
:Z(j+5)(j+5 1 :Z (i+5)(i+4) T
i=0 i=
5 (ar)zr:§:>a:g, r:§
:Z(j +9j+20) 2 3 2
=0 . third term =ar? = 2x 2 =3
5x6x11 9x5x6 9 4 2
= + +20%6 3
6 L a=>=20=3
55+ 135+ 120 =310 2
) 87. (31650)
(x+1) +[x—5/=2" A B C
4 - -1
Casel :-x<5 _
27
3

x2+2x+1—x+5:T - -

Number of groups = '°C4(2° - 2) = 5100

X2+ x+6=20 = ay% 4+ 430
4 Number of groups = 1°C,(2® - 2) = 11430

31
(2x+3)(2x-1)=0= X==515 Number of groups = °C3(2” — 2) = 15120
Case ll x>5 Total number of groups = 31650
x2+2x+1+x—5:27f7
88. (2)
X2 +3x— 4_27
A2 + 12 — 43 =0 af(x)+ocf:bx+% ...(1)
| 12+144+43x16 .
B 2x4 Replace x by ™
Tl ‘83 (rejected) 1 b
af +af (X :—+ X ...(ii
Becausex>5 (x} * ( ) b @
o (109 (ED o{reo1(3)
Let P(h, k) y/(h—5)2 +k? =4/(h+5)% +k> X X
h? —10h + 25+ k? =9h? +90h + 225+ 9k? b 1
8h? +8k2 +100h + 200 =0 B X+ Pl x+%
x2+y2+§x+25:0 1
2 (a+oc)(f (x)+ 1 (_D
, 625 625—-400 225 X
rr=e——-56=—=———
16 16 16 1
=(b+B)| x+=
162 ~16% 225 25 o+9)x+3)
16
1
f(x)+f|=
® e+
Let a, ar, ar?, ar® are in G.P. - 1
2, 365 X
a+ar+ar’+ar®=—
1,1,1 1.6 =82
a ar ar® ar® 18 ato

[12]




89. (11)

022

n n

2
_9+k _(9+k)<10

10 10
=k <10\?{1_0 +1=k<11
.. maximum value of kis 11
90. (1)
4 y-axis
D(0,1) D(1, 1)
D
(r,;r)
0
0OA y-3xis
E B(1,0)
v

Here AO + OD = 1 or (/2 +1)r =1

=r=42-1

Equation of circle (x—r)? +(y—r)? =r?
Equation of CE
y—-1l=m(x-1)
mx—y+1-M =0
It is tangent to circle
mr—r+1-m
Jm? +1
(m-Dr+1-m
Jm? +1
(M-D°(r-1* _ >
m? +1
Put r =\/§—1
On solving m=2-+3,2+3
Taking greater slope of CE as 2+3
y-1=(2+/3)(x~1)
Puty=0
—1=(2++/3)(x-1)

-1 (z_ﬁjzx—l

243 |23
x-1=43-1
EB=1-x=1-(J3-1)
EB=2-3
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