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PHYSICS

1.

4
T?ocr® law ; T2 cR® &TZ oc (< 7R)?;

2
[%j =7 T, =TT,

0

1)
Pitch=1 mm
Number of divisions on circular scale = 200
3 Pitch
Number of divisions on circular scale
_1mM _ 5 005mm = 0.0005cm
200

Diameter of the wire =

(Main scale reading + Circular scale reading x L.C.)
— Zero error

=6 mm + 45 x 0.005 — (— 0.05)

=6 mm + 0.225 mm + 0.05 mm = 6.275 mm

)
Let initial amount be 100gm.
disintegrated  Left

100gm—stes, 10010 10 90
100
90 Next 5 days N 90 Xlo 9 81
100
g1 Netsoms ,81x10 8.1 ~73
100
73 Next 5 days N 73X10 73 ~ 65
100
()

First, let us check upto what value of F, both blocks
move together. Till friction becomes limiting, they
will be moving together. Using the FBDs

—» a

F
A e
F
—_—>f
AKF
15 kg
F
—a,

10 kg block will not slip over the 15 kg block till

acceleration of 15 kg block becomes maximum as it

is created only by friction force exerted by 10 kg

block on it.

a > aZ(max)

F-f f N . . i

—— =— = for limiting condition as f maximum is
10 15

60N.

F=100N

Therefore, for F = 80N, both will move together.
Their combined acceleration, by applying NLM
using both as system, F = 25a

a:@:&z m/s®
25

4)
When two rods are connected in series:
A(Tl _Tz)t _ A(Tl _Tz)t

Q= —
4 _d,  (G+d)/K
Kl Kl
d+d, _d,  dy
K K, K,
K_(dl+d2)
4 d,
Kl 2
2
Total energy, ; E= % mo’a’;
3E 1
KE == = “ma?(a? - y?
L =@ -y)
3 at-y? a’ a
SO’Z: ~ oryZ:Zory:E.
4)

When current flow in both wire in same direction
then magnetic field at half way due to P wire.

B,—= Mol _ Kol _ o

(where 11 =5 Amp)

o S 5 =
2
The direction of Bp is downward ®
p Q

® O
® ©

5Amp 4 M 2.5 Amp

) 5m
Magnetic field at half way due to Q wire

B, =“°—|é=& [upward & ]
zna 21

[where I, = 2.5 Amp.]
Net magnetic field at half way:

8.8 .8 Mg, b _U
B=B,+B =@+ 20=12®

Ho

Hence net magnetic field at midpoint = 5
T

[2]




10.

11.

12.

13.

(4)

From figure,
L—coLA.x
oC
(e}
45 N
O R
Y
tan 45° = ©C
1
=>—-oL=R=—=R+oL
oC 0
1 1

C = =
o(R+w) 2rf(R+2nfL)

1)
[X] = [(velocity)? Density]
= [(L°THML®] = [ML'T?

®3)

Initial position

Loss in PE = gain in KE

f o (E 3]

gsin®

=%mv2:>v= (L2 —b?)
1)

m;  med n?
Y — =l — i=1

" mzn

~n(n+1)(2n+1) (2n+1 '
B gy N(N+1) _( 3 j
2

3)

For conservation of vertical momentum, the second
part must have a vertical downward velocity of 50
m/s. For conservation of horizontal momentum, the
second part must have a horizontal velocity of 120

m/s. v=+/50% +120%> =130 m/s.
(3)

v - 3PV [3x(24x10°x107")x (10x107%)
™™ (20x107%)

=600 m/s.

14.

15.

16.

17.

18.

)
Heat liberated by water to attain 0°C = cos6 =10 x 1
x 40 = 400 cal
Amount of ice melted =@ =5g
800

.. Total amount of water =10+ 5=15gm

®)
As amplitudes are A and 2A, so intensities would be
in the ratio 1 : 4, let us say | and 41.

L, =1, =1+41+ 241 =9|:>|='§°

Intensity at any point, |I'=1+4l + 2412 coso; I'

=51+4l cos¢:|§°(5+4cos¢)

(4)

hv = (1) +E;

2hv = (1) + E;

1 x 2 then equation
20 +2E1= ¢ + E2
Hence E; > 2E;

oo ()
... (ii)

®)

When x > 0, the particle will be moving towards
origin if

dx dx

—<0=x—<0
dt dt

When x < 0, the particle will be moving towards

origin if d—X>0:>xd—x<0
dt dt

Hence in both cases x?j—f <0

)

The given capacitor can be broken down as four
capacitors C1, C2, Cz and C, in parallel as shown.
Ceq=01+Cz+Cg+C4

_ g,(Al4) N g,(Al4) N g,(A/4) N ke,(A/4)

d d d d
/

b/2

_EA 1411k =2 2B )34k
4d 2\

C
Co= (k+3)

[3]




19.

20.

21.

22.

23.

24.

25.

)

Velocity components tangential to the direction of
impact remains unchanged before and after the
collision.

4)
V=210x10°m/secr—, Y- L.
137'C 137

(52.8)

This is example of uniform circular motion.

m=@:2nn = ani=0.44 rad / sec.
T 100

V=Rm=0.44 x 12 x 10 = 52.8 cm/sec.

(36)
Equivalent resistance in series = 6R
Equivalent resistance in parallel = R/6

(20)

="y sy 110x -9,
dx

E= ;—3 (5% +10x —9) = —(10x +10)

On putting value of x in it we get,

E = —(10x1+10) =20
m

(15)

Processi—, and Processs-, 4 are isochoric processes.
Wi =0, Wz =0,

W33 = nR(Ts—T>) = 3R (16000 — 400) = 3600 R
Wy = nR(Tl — T4) =3R (200 — 800) =-1800R

W = (3600 — 1800) R = 1800 R = 15 KJ

(246)

Since beat frequency is 6 Hz, therefore, frequency of
second fork will be either 262 Hz or 250 Hz. Since
on loading with wax beat frequency decreases,

frequency of second fork should be 250 Hz. So after
waxing, the frequency of first tuning fork should be
either 254 or 246 Hz. Since after removing a portion
of wax from first fork beat frequency becomes zero.
Therefore frequency of first fork after waxing should
be 246 Hz.

26. (33.33)
According to displacement method

_a’-d?_ (L5’ -(05) 2

f =2-333cm
da 4x15 6

27. (1)

E.NV_y

t t

P x0.5% =VI x 0.5%

— 20x100x10x10° x 02

100

=1W
28.  (25)

¢ =Tt — 4t

. do
= Induced emf '|e|:E:14t_4
. |e 14t -4
= Induced current :i =u :Q
20
14x0.25-4
_[14x025-4] 025
20
=% =25x1072% A
20

29. (3

24 x 10 =6 x 12 + 8vs

vz=21m/s
30. (5

AR 100

A =—" =50x50x——=1250
R 200

p
0

CHEMISTRY

31.

32.

33.

(1)
Coloured metaborates are formed is borax bead
test.

3
Zn*?(d™) unpaired e =0
Sc*¥(d) unpaired e = 0

3)
NH; + Cly(excess) — NCl3

34. (3)
N;

15*(c)1s*(c* 252(0)252cls°“_rcl2pi 2p; o2p,
4e” in antibonding M.O.

35 (1)
IP.B<C<O<N

[4]




36.

37.

38.

39.

40.

41.

42.

©)
©)

)

i
Due to presence of EWG | R —C—| Rate of
SN? reaction is higher than SN* reaction.

(4)

Bry/Red P
CH;—CH,-COOH———> CH;—(l‘.H—C.‘OOH

HvZ reaction

Br

el
OH

CH;—CH-COOH

olH HO
N
CH;—CH * /HC.‘—CH3
T
5

)
NH, NH,
Br. Br
Br, (excess)
—_—
CH, CH,
6.4
Br. Br
(1) NaNO,/HC1
—_—
) HpO,

CH,
)

)
Morphine

)

OH OH
O e OF
5]

CH,O0H CH,

OCH; OH

43. (%)
g mx M,
Na xas
d= 53 4x195 — =215 gm/cm?
6x10°° x(0.392x107")
44. (2)
45.  (3)
A —— Products
t=0 1M
t=1hr 0.125 M
We know
Kt = 2.303log 22
at
2.303 1
K= 60><60Iog 0105 [t=1hr =60 x 60 sec]
2.303
=3600 °98
~2.303 _ 3
_mx3logZ[log8_logZ =3log 2]
K = 0.00058 sec™*
) _0.693 ~0.693 | _
Sty = O.0005859c {tﬂz _T} = 1200 sec.
46. (2)
Combination of weak base (NH:OH) and its salt
with strong acid (NH4Cl) act as basic buffer
solution
NH,OH+ HCI = NH,CI+H,0
(weak acid)  (Strong
acid)
Initial 2 mole 1 mole 0 0
After 2-1) (1-1) 1mole 1mole
reaction =1mole =0
1 mole NH,OH and 1 mole NH.CI are present in
mixture after reaction. Hence it will also act as
basic buffer.
47.  (3)
1
C(S) + 2H2(g) +§Oz(g) —)CH3OH(|)

AH = (AH¢)chyon =2

This required reaction = +(2)™ reaction + 2 x (3)"
reaction —(1)® reaction

= _ 303 + 2x(~286) — (~726)

=393 -572 + 726 = — 239 KJ mol*

[5]




48.

49.

50.

51.

52.

3)

Hin=H"+ In~

(Red) yellow

pH = pKin +1log10—= (In)
(Hin)

At 1% condition;

10
(pH), = pKIn +log, 0 pKIn—log,, 9 ...(1)
At 2" condition;

90
(pH), = pKin +log, 0° pKIn+10g;09 ...(2)

change in pH =2 109109 = 2 1091032 = 4 l0g103
=4x048=192

NaNO; + HCI
Distillation l

HNO; + H, S()4 H, /Pd
Nltmncn Reduction
C=N NZCl
Ms.MbBr LuLN
H;()'
)
(b) (c)

H,N-C - NH-CH,

|
NH

(a)
Due to +M effect of both (2) and (3).
(1) is most basic.

(13)
[Cu(H20)4] SO4.H.0 = x = 4
F 9Q° F
90*@‘900
. 90° .
= 90°angles=y=4
[Pt(NHs)s] ™, 4CI"
(Number of ions = z = 5)
X+y+z
4+4+5
=13

(13)

EAN = atomic number — O.S. + 2(CN)
Ni(CO)x = 36 =28 —0 + 2(X)
8=2x=>x=4

Fe(CO)y = 36=26-0+2y
2y=10=>y=5

K,[Fe(CN)s] = 36=26-0.S.+2x6
= 0.S.=+2

K*[Fe(CN)6]™*

+2+6(-1)=-z

4=-7=7=4
X+y+z=4+5+4=13

53.

54.

55.

56.

57.

58.

59.

60.

CH;—C.‘H:—Ti—CH; —

(6)

PCls = spd
SFs = spid?
IF7 = sp’d®
CCly = sp®
1+2+3=6

(8)

Q/CH CH - CH,-CH,

CH=CHL,
n_
noofS.1.=23=8

®)

CH;-MgBr + CH S{Hz_ﬁ{l _ CH;—CHz—ﬁ—CH ;

8]

—>CH,CH= C—CH3 6] <
OH trans

ﬁCTHg—C.‘Hg—CItCHg
OH

()

SBH can't reduced ester group.

M)

0.059
Ecen = E®cen — 5 logKc
E°cen = 0. 01Iog x 10%°

E cell — =+ 030 V
(18)

@)

"k,
/kh {10 R
01 =10
h(m%)—lO x 100
=0.01%

[6]




MATHEMATICS
6. (1) 65. (2)

zc_lezt}fe:(;; = I =[(e™+2e"—e —1)e(ex+e_x)dx
I=[(e” +e" —1)e(ex+eix)dx +[(er—e ) dx

I :J'(ex +1—p* )_:‘e@e’xdx_’_exhe’*

D
z-2Re(z)

A® B e¥+e*+x=du
.. length of side = 4 (@ —e*+1)dx = du
Then |2-27|=4| = e = e (e 41)
2iy|=4 = |y|=2 then g(x) = e+ 1
Also |z—(z—2Re(z))|=4 90)=2
2X=4 = |x|=2 66. (3)

a, b, ¢ are in AP then
|z|=\/x2+y2=2«/§ 2b=a+c

28 = 325in2&l + 34—25in6

Negation of x <> ~y 28=2+8 e gax+243=0
=~(x & ~y) 3 x
— X ~(~(¥) (x-3)(x—-81)=0
- y 2sin26 = 1or 4
=Xy 1
= (XA Y) v (XA ) sin20= 3
Terms are 1, 14, 27,......... then
63. (4 To=1+5(13)
S'=20+293+283%+ .. +23%+3%
G.P—>a=21°,r=§,n=ll 67. (4)
2 n(C) =73, n(T) =65, n(C A T) = x
((ﬂ” _1J n(C U T) < 100
g oot 2 _ouf3 = n(C) +n(T) —n(C N T) < 100
=20 g2 -
| = x>38
Lol n(C A T) <min(n(C), n(T)) = x < 65
32 —=38<x<65
64. (2) 6. (2
2 4 A y? = 4xand X2 = 4y
HereD=(1 -6 1 =(A-3)3A+2) 1
Any tangent of y? = 4xisy = mX+—
A -10 4 y tang y y -
2 —
D=0= i :3’_2 It also tangent for x* = 4y
3 1 )
SLo—=—M =>m=-1
1 4 A m
Di=2 6 1] =23-2) . common tangent is y = —x — 1, it also touches x* + y* =
3 -1 4 c?
1
For L=—2 D. 20 Ll=ct(1l+1)=c2=2
3 2

[7]




69.

70.

71.

72.

4)

X = |x|2 =tlet
ot2 - 18t+5=0
(Bt-1)(3t-5)=0
15

=22
33

Product of roots = E(—E)Fj(__?’j :é
30 3)\3)L3 81

)
7'[/2 1 T[/2 1
| = I —dx- | = I ——dx
1+ 1+

sin x
—n/2 —n/2

T2 giinx Replace
'= J. @de{x—)(a+b+x)}

—n/2

j;(f (x))dx:j f (a+b+x)dx

nl2 1 nl2
20= [1dx = 1== [ d
—n/2 2—1‘:/2
1 /2 T
I _E[X]—E/Z = 1= E
1)

S= tan’ll+tan’1l+tan’1i+.... upto 10 terms
3 7 13

S= tan‘l(ﬂjﬂan‘l( 3-2 j +
1+1-2 1+2-3

+tan‘1( 4-3 j+ ..... +tan‘1( 11-10 j
1+3-4 1+11-10

S=(tan'2 —tan1) + (tan 13 —tan2) + ....... +
(tan"'11 — tan *10)
S=tan'11—tan*1

S=tan(11)— =
(11) 1

5
tan(s) = >
an(S) 5
3)
P(1,2,-3)
O Iine:X—+1=y—_3=i=r
= 2 2 -1
Q(a, b, c)

R(-1+2r,3-2r,-1)

dr’s of PRare (2-2r, -1 +2r,-3+7)
Then2(2-2r)+2(1-2r)+1(3-r)=0
9-9r=0=r=1

R(1, 1,-1)
Thena+1=2,b+2=2,c-3=-2
a=1b=0,c=1

s.atb+c=2

73.

74.

75.

76.

®)

Given - _ &'
2+y 5+¢"
In2+y)=-In(5+¢€)+InC
y= --2=y0)=1
S5+e
_ 18
5+¢”
sy =(logel3d) = -1
®)

PX)=0=x-x-2=0
x-2)(x+1)=0
X=2,-1=. . a=2

\/1—cos(x2 -x-2)

Now, lim
x—2" X—2
2
stinZ[X—X—Zj
. 2
= lim
x—2* X—2
. (xz—x—zj‘
sin| =————~=
. X—2
= |lim
x—2* X—2
2_ —
= forx —» 27, XTXZ—>O+
X2 =X=2) w2 _y_
\/§sin( ) X —X-2
= lim 2 2
2 (X —x=2 (x-2)
2
= tim L (22 3
x=2" {2 (X—Z) \/E
1)
X2 y2
Forellipse —+=—=1,a=4,b=3,
16 9
e= 1—3:ﬂ
16 4

A and B are foci then PA + PB = 2a
=2(4)=8

(4)

f(x) is differentiable then will also continuous then

fr) =1, f(n")=—k,

kz =1
_ vy <
Now f'(X):{Zkl(X_ m) ix<m
—k,sinx ;Xx>m
thenf'(m)=f'(x")=0

. 2k, IXST
f"(x then 2k, = k.
—k,cosx ;x>m

! ):
k1=%

[8]




77.

78.

79.

80.

4)
C:>C-C
sin?9 -1 1
f(0)=|-cos0 -1 1|=4(cos’0 —sin’0)
12 -2 -2

N a

T
4

= 4(c0s20), 6 [

f(O)max=M=0
fO)min=m=-4

@)
)—(=2+4+10+12+14+x+y=8
7
=42 +x+y=56

=>Xx+y=14

2 2
16=4+16+100+14;1+196+X +y —(8)2
2 2
16464200+ X +y
= 560 = 460 + X + y?
= x*+y? =100 .2
= Xy =48
(x=y)' =(x+y) ~4xy=4
x=y|=2
3

2 2

Equation % + yT =1 then P(\/gcose, 2sin 9)
(PQ)? = 5c0s%0 + 4(sind + 2)°

= c0s%0 + 16sin@ + 20

= —sin0 + 16sin@ + 21

=85 — (sind — 8)?

= (PQ)., =85-49=36,

:+ (sind — 8)% e [49, 81]

@)

Volume of parallelepiped v:‘[é b E]‘
11 n

v=2 4 -n|l =+158
1 n 3

1(12 + n®) —1(6 + n) + n(2n — 4) = +158
3n?-5n—-152=00r3n*-5n+164=0
D < 0 (no real roots)
n=_,, —E =n=8§

3
then, b-c=2+4n—3n=10
a-c=1+n+3n=33

81.

82.

83.

84.

(13)
Tia1 = 22Cr(Xm)22—r el
Tr+l = 22Cr Xm(22—r)72r
22m—-mr—-2r=1
22m—1=r(m + 2)
e 22m-1
m+2

o 22m+ 44— 45

m+2

3-3-5

m+2
So possible value of m=1, 3,7, 13, 43
But ?°C, = 1540
Only possible condition ism =13

r=22-

(8)
5«< 5<5
2

= [ﬂ = 5.4 -3-2-101234

Hence, function is discontinues at = -4, -3,-2,
-1, 1, 2, 3, 4 number of values is 8.

(30)
2x—y+3=0 ....(1)
4x72y+(x=0:>2x7y+%=0 (i)
6x3y+B:2xy+%:0 ...(iii)
=
2 1
d, = == = |loa—-6=2
oJ22i2 B =6
=>ua-6=2,-2=>a0=8,4
§_3‘ 2
d, = =~ = |p-9/=6
NIRRT P-4

=>p-9=6,6=>p=153
Sum of all value of o and 8 = 30.

(11)
P(at least 2 show 3 or 5)

= e (5] <o 5] ()

_384+128+16 11

6 27
n=27
.. expectation of number of times = np
= 27.E =11

27

[




85.

86.

87.

88.

(240)

Syllabus
S-2,L-2,A B Y, U
I
Required = 2C1.502.i = 2.10.§ =240
2! 2
3

S
k-1

Xk + Yk = (sece)2 —(tan e)zk’1
= Xk * Yk = Y1

NOW! yngxk =Y, L(I):yyk_kl

= ynxhxﬁx ><h=y_l

Yo Wi Yn
= (sec)? — (tan0)* = 1

©))
Given, f(x) = (n 2 +cos™ (X)XZ +2(cos'B)x +

/2 —costa

Clearly, graph of f(x) is parabola opening upward.
As range of f(x) is [0, o) so discriminant = 0
=b*-4ac=0

= 4(cos™ B)2 —4(n\/§ +cos™ oc) (n/2 - cos o)
=0

= 4(cos‘1[3)2 —4(27r2 —(cos‘la)2)= 0

= (cos™ oc)2 +(cos™ B)z =2

—cos ta=cosp=n

=Sa=p=-1
\ /f(x)
> X-axis
SJa—B|+20p+1=0+2+1=3
3)
tan 46°+tan14°

=tan(46°+14°)=+/3
1-tan46°tan14° ( " ) \/_

........ (1)
o_ 0
tan74°-tanl4® (740-14°) =3
1+tan74°tan14°
........ (i1)
tan 74°+ tan 46°

1-tan74°tan46°
From Equ. (i), (ii) and (iii)

89.

90.

0 o
tand6® tan14° = 1 AN 467 tanl4®
V3
o_ 0
tan74° tanlqe = @n74°—tanld®
3
0 0
tan74° tandge = A0 74°+1an 46°
—3
. tan46°an14° - tan74° tan14° + tan74° tan46° = 3
oy

Given p+nL+r=n=nfR+R=rL—r
A A 4 A
= + = -=
s-a s—-c S-b s
s—C+s—a _sS—s+b
- =
(s—a)(s—c) s(s—bh)
=(s—a)(s—c)=s(s—h)

—s?—s(a+c)+ac=s—sb
=s(a+c-b)—ac=0

= (a+c)?—b?—2ac=0
=a?+c?+2ac—b? =2ac=0
:AB:g and ZA+£C=90°
~.sec? A+cos? B—cot?C

=sec? (90° —C) +¢0s%90—cot’C
=cosec’C +0—cot?C =1

(5)

We have, z,(z} -323)=2 ... (i)
And z,(3z0 - 23)=11 ....(i0)
Multiplying Eq. (ii) by i(—ﬁ) and then adding in
Eq. (i), we get

z; —32,7} +i(322, — 23 ) =2+ 11i

= (z,+iz,) =2+11 ... (ii)

Again, multiplying Eq. (ii) by (i) and then
adding in Eq. (i) we get,

2} 32,22 —i (321222 - zg) =2-11i

= (z,-iz,) =211 .....(iv)

Now, on multiplying Eg. (iii) and (iv), we get
(22 +22) =4+121=125=5°

R
.7 +2;=5

[10]
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