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(c)For an ideal gas, mean kinetic energy per molecule

f
= EkBT
For diatomic gas, degree of freedom,
f=5
5kgT

~ K.E per molecule =

(d)The displacement of a particle executing SHM is x = Asinwt
~ Velocity, v = jt = Awcoswt

~ v = Awsin (u)t + E)

- Phase difference, A = (u)t + g) — ot = Zrad.
(a) As, the mass density of a nucleus is constant

= Mass density, = r;3
(b) When two capacitors are connected then their common potential difference is
G Vi + GV,

C,+C,
Given, C; = 2uF,V, =14V,C, =5uF,V, =0V

V_2><14+5><0_4V
- 2+5 -

. 2 E
(a) For an electromagnetic wave, Speed of electromagnetic wave, ¢ = B—"
0

B
= - = reciprocal of speed

(bl)zlonltlal Kinetic energy is
K=-mv? ... ()
Final kinetic energy is
K' = lmv2 = %m(uc0530°)2 [* v = ucos30°]
_3( w?) =2k [From Eq. (i)]
(c)The refractive index of water,
4
=3

The real depth of image of bubble from the surface of water,
d=244+8=32cm
-~ Apparent depth of the image of bubble is

_d_ 32 N
= 4/3— cm

(b)Current gain factor, o« = 0.96
R = 10004, Voltage drop across collector resistor = 0.5V
L, a 0.96 — 24
PET T T 1096
-~ Collector current,
Voltage drop across collector resistor

!

ic = R
05 =05x10"3%A
—— =05x
~ 1000 .
The base current, i, = 15 = 0'5210 =20.8pA

(a) Consider the string of length 1 connected to a particle as shown in the figure
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Speed of the particle is v. As, the particle is in uniform circular motion, the net force on the particle must be equal
to centripetal force which is provided by the tension (T).
Net force = Centripetal force

= Tension in string
2

> —=T
10. (c) According to conservation of angular momentum,
Iw = constant
i.e. we can write,
Lw, = Lw,
or MR?w = (M + 4m)R?w, (0 = w)

- (srvm)
@2~ M1 4m) _
11. (d) Given, ratio of radius of two wires,

rp 2
r, 1
and ratio in their lengths,
L 1
I, 2
When same force is applied on them, then ratio change in their lengths,
Aly
— =9
Al,
We known that, Young's modulus,
v Fl Al Fl
= = ==
AlAl AY
Al < —
A

AL L/A; LA,
T ALA T L/A; LA,
AL L/A, 1 /1 1
AL,  xZ/;2 2 (E) "8
12. (d) When bobaA strikes to the bob B, then
mu = (m + m)v’

A
~ In. 9

0
The potential energy of A at height h gets converted into kinetic energy of this mass, at point O, i.e.

Mgh = = mu?
gh =-mu

= = \/Z_gh [from Eq.(i)]
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Let the combined mass moves to a height h’, then total mass = 2m
Then, 2mgh’ = 2 (2m)v"2

= % =>h' = 2
13. (b) Net work done by the gas = Area enclosed in p — V curve, i.e. area of A ABC.

= gh'

1
W, :Ex5><10‘3><4><105]: 103 ] =1000]
14. (a) The gases carbon monoxide (CO) and nitrogen (N,) are diatomic, so both have equal kinetic energngT, ie.
E]_ = Ez
15. (c) According to the question,
For wire 1 : Area of cross-section = A,
Force applied = F;
and increase in length = Al.
From the relation of Young's modulus of elasticity,

_ Fl
AAL il :
Substituting the values for wire 1 in the above relation, we get
oY, = Fqly .
1= ALAlL ....(1)

For wire 2: Area of cross-section = A,
Force applied = F,
increase in length = Al

Similarly, Y, = :ZZ.....( i)
2

~Volume, V=Alor!l = %
Substituting the value of 1in Egs. (i) and (ii), we get

F,V
Y1 = AzAl  and ey AZAl

As it is given that the wires are made up of same material,
|e Y1 = Y2

F,V _ FpV _ Fp A} A2 1, o i
A2Al T AZAL T F, A2 9A2 9 (+ Q= and A, =S8

or F, = 9F; = 9F (given, F; = F)
16. (b) Acceleration due to gravity at a depth d below the surface of the earth is given by

d
8depth = Bsurface (1 . ﬁ)
R—d r
= Bsurface [T = dsurface (ﬁ)
Also, for a point at height h above surface,

gheight Bsurface [(R + h)
Therefore, we can say that value of g increases from centre to maximum at the surface and then decreases as
depicted in graph (b).

17. (c) Potential energy of the spring,

=§kx2 (i)
and U'=2k(nx)? = U’ = n?~kx?
= U’ =n?U [From Eq. 1]
18. (d) By usingv' = v [Z:ZO
V=V
= 2v= V[V_ 0]
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Negative 3|gn indicates that observer is moving opposite to the direction of velocity of sound.
19. (c) The dielectric is introduced such that half of its area is occupied by it.

In the given case, the two capacitors are in parallel.

T
A2
;\}GZ
4

K d v

C'=C +C,

ButCl—ﬂa nd C, Kg;"

I_A£0 KAgg I_E
Thus, C EYIREY :>C_2(1+K)

20. (a) The magnetic field induction at P due to currents through both the wires is

2i

4

e T
ya

—_
N
7

I
I

/2 1/2
_ Mo 2i Ho 2(21) Lo 12i
e (r/2) 41t (r/2) 4m r
acting perpendicular to plane of wire inwards. Now, B and v are acting in the same direction, i.e. 6 = 0° Force on
charged particle is F = qvBsin® = qvB x 0 = 0.
21. (a) Given, ¢ = (4t2 + 6t + 9OWbandt=2's

We know that, |e| = |d—¢

Here, |‘Z—T| =|8t+ 6| = (‘:")t_z =8x2+6

Induced emf in the coil = 22 V
22. (d) Given,
1
i = —sin(100mt)am
7z ( )amp
ande = %sin(lOOnt + m/3) volt

1
and ey = —

V2 vz

We know that, average power,

=>i0=

Pov = Vims X ipmsCOSH = 5 X = > X €c0s60°

( irms = i0/\/E and Vi = VO/\/E)
1 1 >< 1 W
2727278

23. (b) When the sound is reflected from the cliff, it approaches the driver of the car. Therefore, the driver, acts as an

observer and both the source (car) and observer are moving.
Hence, apparent frequency heard by the observer (driver) is given by

' V+v, .
F= () ()
where, v = velocity of sound
and v, = velocity of the car
Thus, Eq. (i) becomes
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vV+v
2f = f( °)
VvV —V,
\%
S 2V—2Vy =V+Vy, >3V, = V>V, =§
24. (a) Given, Escape velocity on the surface of the earth is given by

i.e:

Ve = +/28R¢

’ZGM .
Ve = R_ee ...... (l)

Mass of the moon, Mp,, = —*

Radius of the moon, R,,, = "

-~ Escape velocity on the surface of the moon

Me
o |2GMm _ ZG(8_1)_2\/§ GM,
"y Rm | Re T 9 [Re

4
From Eq. (i),
2 |2GM, 2
"9 | R, 9

Escape velocity ve = 11.1 km/h

=3 x11.1 =246 kmh™?!

25. (a) For all processes 1,2 and 3
Change in internal energy, i.e.
AU = UB - UA
~ AU; = AU, = AU = Q = AU + AW
Now, AW = work done by the gas, i.e. area under p — V curve.
As, area (1) > area(2) > area(3)
o AW, > AW, > AW,
~Q1>Q2>Q3
26. (d) Here, L = 1H,C = 20p F,R = 3000

50
X, = 2nfL = 2m (?) x 1= 1000
< 1
C = =
2nfC  op (5—0) 20 x 10-6
T
Impedance,Z = /R + (X¢ — X1)?
=/(300)2 + (400)2 = 5000

27. (a) Here, IIdeg]':t = i:‘ﬁ = 3 (given)

a;+a,)? 3 a;+a
(a; 2)__:>1 2_/3

(a;—ax))? 1 " a;—a,
a; V3 + 1>

= a;+a,=Vv3(@; —a,) > —=

1 2 ( 1 2) a, <\/§ -1

28. (c) Lyman series of H -atom, we can write

hc 1 1

7= Rhe (- 53)
where, symbols have their usual meaning and for second line of Balmer series of H -like ion
hc 5 1 1
3 = PRhe (55 - 3)
Therefore, (l - l) =72 (l - i)

12 22 4 16

= 5000
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(1-9=7(-%)
4) " \4 16
:> Z =219=2
The approximately value of Z will be 2.

(a) From the first law of thermodynamics, if an amount of heat Q is given to a system, a part of it is used in
increasing the internal energy AU of the system and the rest in doing work W by the system.

~ Q=AU+W

=>AU=Q—-W= AU =150-110

=40]

(d) From figure,

C

a—| 5
G| G

Il
1
Ca
C; =C, =C3 =C, =3uF (given)

 C4 and C; are in parallel, i.e.

Ceq =Cs+C3=(3+3)uF = 6uF

Now arrangement of capacitors will be as follows
C,
||
I
A o— —e B

I |
1 1
C, e

= Cy is in parallel with the series combination of C, and C¢q
» C¢q between A and B

(C; x Clq) 3X6
=i o (o) +3=5uF

G+Cg 2736 T H

(b)We know that, ; = R (2, — =)
2

1
1 1 1 3R 4
= X‘R<12_?>:T=’7‘=3_R &
(c) Assume, Young's double slit experiment, amplitudes corresponding to the sources S, and S, be a; and a, and
intensities be I; and I, respectively.

P
e
S] P/
] .
S, —>(Screen)
(Young’s doublc
slit experiment)

2 2
SO, Ijax X @5ax and I, o amig
N Imax — (aman)2 — (al + az)
Imin_ am_in a_l —ap
Accordmg to given questlon,

Irnax _ 9

(S}

I1’1’111’1 1
(al/a2 + 1)

aifa; —1
2
= (3)?%= (al/a—zﬂ) (given)

ai/a,—1
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(a1+a2)
a;/a; +1 a, a; tap
=2 =25 =——
aj/az—1 (M) a; —a,
az
= 3(al_az)zal+az:>3al_332:al+az
a
= 2a1=4a2=>—1=—=>a1:a2=2:1
a, 2

33. (b) In case of an inductor, voltage leads the current by phase difference of g

34. (b) Acceleration due to gravity at a height h from the earth's surface,
,  GM
& T R+n)2
. g
" =10 S
Given, g' = 1% of g 100
g GM
= =
100 (R+h)?
(R+h)> _ GM R+D)? _ nof.. , _GM
100 g or oo _R(' RZ)
or R+h=10R
h =9R
where, R is the radius of the earth.
35. (a) We know that energy, E = %CV2

Dimensions of CV? = Dimensions of energy, E = [ML? T2 A%]
36. (c) The output,
Y=A+B=A-B=A-B
This is the boolean expression for AND gate.
37. (b) The energy of light of wavelength A is given by
hc
E=hv= 3
= A=)
Here, h = Planck’s constant = 6.63 x 10734 ] —s
c= speed of light = 3 x 108 m/s
E= energy gap = 1.9eV
=19x1.6x10719]
Substituting the given values in Eq. (i), we get
6.63 X 1073% x 3 x 108
~ 19x1.6x1071°
= 654 nm
38. (b)Let v be initial velocity of vertical projection and t be the time taken by the body to reach a height h from
ground.
Here, u=u,a=—-gs=ht=t

Using, s = ut + %atz, we have

Or h=ut+3(-g)t?

gt? —2ut+2h =0

t=Zui 4u2—4g><2h=ui u? — 2gh
2g g

It means t has two values, i.e.
u—4/u?z—2gh
g

_u+,/u®—2gh
g

2u gty +1t3)
t; +t, =— oru=>——"2
1+t = oru 5

39. (b) We know that, eV, = hv — ¢, where, V, = stopping potential and v = frequency of light.

=6.54x 107" m

t1 =>t2 =
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Case (I) eVy = hv — ¢, ....(1)
Case (I1) 64& = hz—" — ¢
= eV, = 2hv — 4¢, ..(iD)

From Eqgs. (i) an i (i), we get
hV - (I)O - 2hV - 4(1)0
= hv = 3(])0 = hv = 3hV0 ('-' q)o = hVO)

hv \Y
= Vg = ﬁ = Vg = §
(b) When object is in rarer medium and observer is in denser medium, then normal shift,
d=(m-1h

where, h = real depth =y

Now, apparent depth or the apparent height of the bird from the surface of the water =y + (n — 1)y = n.y. The

total distance of the bird as estimated by fish is x + ny.

(b) Speed of car, v = 180kmh~! = 50 ms~! and time, t =10 s

~ Acceleration of the car,
v—u 50-0 3

a= e T 5ms

Thus, the distance covered by the car,

1 1
szzatz :EXSX(N)Z =250m
(a) Magnetic field,

2

108 m

E
B=;,wherec=3x

=——=2x%x1078T

3 x 108 N
(a) Area of a parallelogram = |a X b| where, a and b are sides of parallelogram.
Given,a =p = 5i — 4] + 3k

andb=q=31+2j—k

A

I U T
~dxb=[5 —4 3
3 2 -1

=>3xb =14 —6)—j(—=5—9) + k(10 + 12)

= 3xb=-21+ 14] + 22k

Thus, |3 x b| = /(2)? + (14)2 + (22)? = /684 sq units

(a) Let the By and By, be the horizontal and vertical component of the earth's magnetic field B .

— B =Bu 4
tanf = By = cotf = - ..(1)

v

Plane -1 ! o maridis
e M.lgncll;, meridian

BysinOf - ————-

By cos 0 l';;nw -2
Let plane - 1 and 2 be mutually perpendicular planes makings angle 6 and ( 90° — 6 ) with magnetic meridian.
The vertical component of the earth is magnetic field remain same in two plane but effective horizontal

components in the two planes is given by

B; = BycosBO ....(i1)
and B, = Bysin® ....(iii)
Then, tan8; = Bv __Bv
B4 BycosH
cot, = 2158 (i)

By
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L By By
= = — =
Similarly, = tan6, B, = Bosind
Bysin0
= coth, = (V)

By
From Egs. (iv) and (v), we get
= cot?0; + cot?0,
_ Bficos?0  Bfsin®0
BY BY

BZ
= cot?0; + cot?0, = B—IZ{ (cos?8 + sin?0)
v
= cot?0; + cot?8, = cot?0

45. (c) Here, Ky =2-—W  ....(i)
1
and K, =2—w ....(i0)
%
Substituting A; = 21, in Eq. (i), we get
hc

Kiy=——-W
7o,

K—1<hc) Wi, +w)—w
= 1720,/ —E(z
K, W

46. (b) The time taken to hit the ground is given by

1
u=5ms

H=19.6 m |

——R—
oo [ [2x196
“ g " 98 7

47. (b) Let total current through the 1 parallel combination be I, the current through the galv anometer be I, and the
current through the shunt be I — I,.
The shunted galvanometer is shown in the figure.

I
a }5 @ b

i

* WY b
-1,

The potential difference, V,, = (V, — Vp,) is the same for both paths, so 1,G = (I - Ig)S

Ig
=2(G+S)=IS=>—==

_ T S+G
The fraction of current passing through shunt
-1, Iy S G
= = 1 —_———= B ——
I I S+G S+G
= 8 = 8 =0.8A
248 10

48. (¢) The centre of mass of the system is given by
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COMEDK 2023 é COMEDK PYQs

O my m,
fe— X, >
le XA N |

f N2 |

_ m]_X]_ + m2X2

- m; + m,
(d) Applying Archimedes' principle, submerged part = replaced water

4
= chpweg =hxp xg
where, p,, = density of water and p; = density of the liquid.
4

4
“p1 =5 X Py = £ X 1000

5
= p; = 800kgm3
(@)
a
mg
When the balloon is descending down with an acceleration a,
mg — B =ma ...(1)

where, B = buoyant force.
Here, we should assume that while removing some mass the volume of balloon and hence buoyant force will not

change.
Let the new mass of the balloon is m’, so
B—m'g=m’'a ....(ih)

On solving Egs. (i) and (ii), we get
mg—m’'g =ma+ m’'a
>m(g—a)=m'(g+a)>m’ =—m(g—a)
g+a

So, mass removed, Am = m — m’

(g—a) g+a—g+a 2ma
=m[1 =Gl = |-

g+a

(g+a)
(d) Given,

i=10A,B=0.15T
0=45°and1=2m
Here, F = ilBsin® = 10 X 2 x 0.15sin45° = — N
(c) For first slab,

0, 0 0,

T g+a

=

K, K,

—d,—d,—

Heat current, H; = M
1

For second slab,

Heat current, H, = w
2

As slabs are in series, H; = H,
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Ky (8, —0)A Ky (8 —0,)A

h dg B d;
101d; + K;0,d,

= 0=

(b)B=4 [:—1‘1 . é(sinq)l + sinq)z)]
Here, a = %and b1 = P, =45°

W 11
it

16 Ho I)
B_\/? 41T1]_8\/§(4n 1

(d) Both the cylinders are in parallel, for the heat flow from one end as shown

C 3

K, 2R
« (R
KiA{+K,A
K — 1431 2432
So, €q Aj+A,

where, A; = area of cross-section of inner cylinder = mR?
and A, = area of cross-section of cylindrical shell
= n{(2R)? — (R)?} = 3nR?
K, (mR?) + K,(3nR?) 1
= Keq = . nR2 + 372;22 - z (Ko 3K2)
(c) Due to the specific shape of wings, when the aeroplane runs, air passes at higher speed over it as compared to
its lower surface. This difference of air speeds above and below the wings, in accordance with Bernoulli's
principle, creates a pressure difference, due to which an upward force called 'dynamic lift' acts on the plate.
=~ Upward lift = pressure difference x area of the wings [~ F = p X A]
From Bernoulll's equation,

1 2 L
P1 +EPV1 = P2 +EPV2

1
* P2 = P1=5p(Vi =v3)
Hence, upward lift = %pA(V% -v3)
(c) Here are two batteries with emf E each and the internal resistances r; and r,, respectively

E E
{1

—y ——
(=

Ty

v[
R
e AMAMA——
We have I(R+r; +1,) = 2E
Current in the circuit, I = —— ....(0)
R+ri+r2

Now, the potential difference across the first cell would be equal to V = E — Ir;. From the question, V = 0, there
2B [from Eq.(i)]

R+ri+r;

where, R+1; + 1, =21y
Hence, R =r; —r,.

(a) The frequency of a vibrating string can be expressed by the formula:

f_l T
2L |p

E=II'1=




e

] COMEDK 2023 C? COMEDK PYQs

— s
fHU

Where.

« f is the frequency of the string,

+L is the length of the string,

*T is the tension in the string, and

e p is the linear mass density of the string.

«Initially, the frequency of the string is 200 Hz when the length is L and the tension is T;. The formula becomes:

200 = — |

T 2L |

When the length of the string is doubled to 2L and the tension is altered to T,, the frequency becomes 300 Hz .
The formula then changes to:

300 = 1%
4L | p

We can rearrange each equation to express the square root of tension over linear mass density:

\/% 400L\l7—1200L

Squarlng both 5|des of each equation gives:
I = (400L)2 L_ = (1200L)2

Take the ratlo ==
T1

T, (1200L)2T, (1200\*T, , T
T, (400L)2 T, (400 ) T, ® Ty
Thus, the ratio of the new tension T, to the original tension T; is 9: 1, indicating that the new tension is 9 times
greater than the original tension.
58. (b) Charge, g = ne
= q=10"Yx1.6x10"" = 1.6C
59. (c) Here, phase difference

Xy — XC TT XL £ XC

tand = >t n3 = R
When L is removed, tang = X?C =3
» Xe=vV3R ....»0)
Similarly, when C is removed

T X
tan§ = E = \/§
= X, = V3R
= X¢ = Xi....(1)[from Eq.(1)]
Now, tan = 0
= ¢=0°
-~ Power factor, cos¢ = cos0° = 1

CHEMISTRY

60. (b) D-glucose, D-fructose and D-mannose form the same osazone treated with excess phenyl hydrazine because
they differ only Ist and 2nd carbon atoms which are transformed to the same form.
CHO CH,0H CHO
H-C-OH C=0 HO—é—H
HO-CI—H HO-C-H  HO-C-H
H-cl-ou H-C-OH  H-C-OH
H-CI-OH H-C-OH H—(IZ—OH
cIH,on CH,OH CH,0OH
D-glucose D-fructose D-mannose
They form same osazone
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CH=NNHC:H5

C=NNHCsHs
(CHOH);

CH,OH
61. (b) Addition of OH at most substituted side of the ene and final product is formed by loss of H O resulting in the
formation of ring.

OH OH
() Hg(OAc),
———————’
(i) NaBH, OH

62. (a) Aldehydes or ketones with a — H atom, in presence of dilute base, undergoes aldol condensation to give 8
hydroxy aldehyde or ketone. On heating, aldol eliminate water molecule to form a, 3-unsaturated compounds.

O
CquONa
/@)\CH:’_ ch\p (aase)

(0]
(I)H
T~cnT

2
CHs 0
l H,0

o1
CHj3 o)

63. (a) Gabriel's synthesis is used for the preparation of 1° amines.

CQ, C CO,
G =@ =5 O )
CO/ CO/ CO/
HOMH"

Phehalimide Potassium
phthalimide

COOH
RNH, @[
P
ik COOH

Phthalic acid

- CH;
&+ &+ '
=N C=N—MgBr
5-o 4
Oyt —(

OCH, o1 OCH;

OH
+NH; + Mg(
Br
OCH,

J-methoxyacetophenone
Lg)
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65. (d)a-D-qucose and B-glucose, differ in the orientation of -H and -OH groups are first carbon atom. Such isomers
are called anomers. Starch is a mixture of amylase and amylopectin but amylase is a straight chain polymer while
amylopectin is a branched chain polymer of a-D-glucose.

66. (b) Primary alcohols are easily oxidised to aldehydes and then to acid, both containing the same number of carbon
atoms, while secondary alcohols are easily oxidised to ketones with same number of carbon atoms, but ketone
oxidised to carboxylic acid containing lesser number of carbon atoms than original alcohol.

Doron s om0
H,C RS T
Isopropyl alcohot Acatone

(O]
— CH;COOH + CO, + H,0
Acetic acid

Thus all alcohols on oxidation finally give acids but acids obtained from 2° and 3° alcohols contain less C -atom.
67. (c) As, EDG on benzene increase the basicity and EWG decrease thus when (EWG) is directly attached to

benzene nucleus it is, least basic strength.

(1)aromatic amine

(2)aliphatic —CH,NH,, thus maximum basic strength

(3)aromatic but —NO, group is (EWG) decreasing electron density at N -atom

(4) C
directly attached hence, least basic strength 4 <3 <1 < 2
68. (a) In general, C,H, and all 1 -alkynes given white precipitate with ammoniacal silver nitrate. Thus, in this

question, propyne-1 (CH;C = CH) will give white precipitate with ammoniacal silver nitrate.
CH;C= CH + NH,OH+ AgNO; — CH;C = CAg+ NH,NO3; + H,0

Propyne-1 White ppt.
69. (a) For, 2NO(g) = N, + 0,
_ [Nz][0,] 20
¢ = o = 2410
For, NO(g) + 3 Bry(g) = NOBr(g)
. __ moBr
“ 7 [NOJ[Brp]1 /2~
[NOBr]

and K¢ = ,11/2[0,]1/2[Br,]1/2
X

or Ke = / Ke, = /24><102°

K¢ =8.96 x 10‘11
70. (a) Most of the gases obey Henry's law when gases do not react with solvent chemically.

71. (a) Tertiary halide preferentially undergo Sy1 substitution as they can give stable carbocation.
CH,

Slow +0OH
B C—C—Cl —» (th)J(" —;—' (HyC),COH

37 carbocation ” £-butyl aleohol
CH; (most stable)

72. (a) Hed:01s?%,01s?!
BO—lN N —12 1—1—05
—2(b a)_z( )—2—-
C5:01s?,0%1s?,02s%,0*2s%, (M2p2 ~ ﬂpr,),ch%
1 6
BO =5 (10-4) =5 =30
0f = 015 0*1s?, GZS ,0°2s 02pz(n2px ~ any)
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07 = S(10-5) =2 =25
2—5( )_E_ :
BO—110 7—3—15
—2( )—2— .

Thus, the correct order of decreasing bond order is
C5~ > 03 > 03 > Hed

(b) Given, a« = 6.9%

-~ Degree of dissociation,

69
“=700
a = 0.069

According to Ostwald's dilution law,
K, = a?C = (0.069)2 x 0.2
K,=9.5x10"*

(a) In ammoia,

A
H II H
H
As, nitrogen is more electronegative than hydrogen, the resultant dipole moment adds up in the same directioin.

Dipole moment is a vector quantity.

0, and H, are homoatomic molecules thus, show no dipole.

(b) In ethene,

H H
Y T V
A T

H H

5a-bond and 17-bond.

_ [ Salt]

(a) pOH = pK + log[Base]

. 0.01 1 c
=5+ og0'01—5+10g10— +(-1)=4
pH =14 —pOH = 14 — 4 = 10
(@) [H*] = 107*M
No. of moles of NaOH in 100 mL solution
MV  107*x 100

= = = =5
1000 1000 U
Mass of NaOH in solution = 107> x40 =4 x 107* g

By Faraday's law,
ItE

~ 96500 eoes
—4 _ 0. XtX
or 4 x 1074 = 224

_4x 10~* x 96500

05 x40 038
(c)Gem dicarboxylic acid like

><COOH
COOH

or an acid having a keto group at 3-position is decarboxylated on heating.
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79. (d)
',ll' .htl '\/'\:ji\\ /::;.:1
S —F: o il
7 77\ 5
F’ :}} L
(1) i
()
\/
..;—_-.-:-'-S.-_
a 0

(1)
(D, (1) and (111) all of them have non-bonding electron (lone pair) on the central atom.
80. (a) For this given reaction, n = 2. At 25°C,
2 X (—0.295)

0.059

) nE’
~ K = antilog [0.059
K=1x10%

81. (b) Negative deviation from Raoult's law are noticed when solvent-solvent and solute-solute interactions are
weaker than solute-solvent interactions. In such solutions, the mixing of two components leads to the
strengthening of intermolecular attractions and thus results in lesser values of vapour pressure of solution.

-~ Benzene-chloroform mixtures shows negative deviation.

82. (c) The elevation in boiling point is,

] = antilog [

1000ky, X w, 1000 x ky, X 5
AT, = . SMy=m=—————
M, X w; (in (g)) 0.25 % 100
>M,=20g

83. (a) Electron gain enthalpy (EGE) is the amount of energy released when an electron is added to a neutral atom in

the gaseous state to form a negative ion. For non-metallic elements, EGE is typically more negative, reflecting the
energy released when these elements gain electrons to attain a stable electronic configuration.
Fluorine (F) is the most electronegative element, which means it has a very high propensity to gain electrons,
resulting in the most negative EGE. Oxygen (O), being close to fluorine in the periodic table and also very
electronegative, has the next most negative EGE. Carbon (C), a non-metal located in the same period as oxygen,
has a less negative EGE than oxygen but still more negative than the metals. Aluminium (Al) and Calcium (Ca)
are metals and tend to lose electrons; thus, their EGE values are less negative than those of the non-metals listed.
Thus, the correct decreasing order of negative EGE for the given elementsis: F > 0 > C > Al > Ca.

84. (b) (1) and (1) are staggered and eclipsed conformers.

85. (a) Ti(22) = [Ar]4s%3d?

Ti%* = [Ar]3d?
Ti*t = [Ar]3d°

111

Ti%* has two unpaired electrons in 3d orbital and hence d — d transition is possible due to absorption of light in
visible region whereas Ti** is diamagnetic hence colourless.
86. (c) The reaction is represented as
OH OH

CH;
+ CHYCl At ' O
Chlor mxclh e

Phenol

o-cresol
(Minoe)

CHy
pcresol
(Major)
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87. (a) In [Ni(CN),]?>~CNTis strong field ligand and causes pairing of electrons.
~ Ni2t = 348
[Ni(CN),]?~
AMMAE] B EIE
| |
dsp?

As, all the electrons are paired, hence, it is diamagnetic.
88. (b) Magnesium is an important structural component of chlorophyll molecules. It is present in the tetraphyrrole

ring of chlorophyll in its centre.
89. (c) Nickel on heating in a steam of carbon monoxide forms a volatile complex nickel tetracarbonyl.

Ni + 4co 220K [Ni(CO),]

90. (d) [PtCl,(en),]?* shows both geometrical and optical isomerism as the complex forms cis and trans isomers.
trans-isomer doesn't show optical isomerism since it is symmetrical but cis-isomer shows optical isomerism as is
unsymmetrical.

1 .
/_\({ (Optically
frans-1somer | eq \/El’t Cﬂ mactive)
|
,(N'E/Cl | C'\(’;;l/\ (Optically
cis-isomer | €0 : i
& \/Lj (J LS active)
o e
Mirror

(Non-superimposable mirror image)
91. (b) The balanced equation the reaction is

CaCO; + 2HC1 — CaCl, + H,0 + CO,
100 g 73

100 g of CaCO3 completely reacts with 73 g of HCI
So, 15 g of CaCO3 will react with = % x 15 g of HCI
= 10.95 g of HCI

2
92. (d) Bohr radius for nth orbit = 0.53A x - where, Z = atomic number

~ Bohr radius of 2 nd orbit of
0.53 x (2)3

@3+ —

= 0.53A

For option (d) Bohr radius of 1 st orbit of
0.53 x (1)3
J O XN _ 534
Hence, Bohr's radius of 2nd orbit of Be3* is equal to that of first orbit of hydrogen.
93. (d) We known,
ky_Ea [T2—Ty
2.303log;2=" [ﬁ]
k, 65x103 25 ]

» 2.303l
8%, T 78314 [298x 273

k,
~ The reaction would proceed 11 times faster.

94. (a) The blue colouration is due to the formation of Fe,[Fe(CN),]; (ferriferrocyanide).
Fe(OH), + 6NaCN — Na,[Fe(CN)g] + 2NaOH

Sodium ferrocyanide
3Nay[Fe(CN)g] + 2Fe,(S04)3 — Fey[Fe(CN)g]5 + 6Na,SO,
Ferric ferrocyanide
(Prussian bule)
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95. (b) CN~is isoelectronic to CO as they have same number of electrons.
Number of electrons in the given species is as follows,
C0O=6+8=14
0; =16+1=17
N}y =14—-1=13
0f=16—-1=15
CN"=64+7+1=14

96. (d) We know that

(t1/2)1 (g)n—l

(tiz), P1
where, n is the order of reaction and t, /, is half-life.
350 (20)“‘1
175  \40
1 n—-1

2=(3)
or 5
>n—1=-1
n=20

~ Itis a zero order reaction.

97. (b) 2C,Hg(g) + 70,(g) — 4C0O,( g) + 6H,0(D);
AH = —4100 K]

Let, AH;(C,Hg) = X,
AH = ZH;( products ) ZHF(reamms)

—4100 = [4(—410) + 6(—285)] — [2x + 0]

x = —=375K]

98. (c) As the colligative properties depend only upon the number of particles of solute, so if the non-volatile solute
dissociates or associates in the solution, the value of colligative properties deviates i.e., abnormal colligative
properties are obtained.

99. (c) As, H,0 is a weak field ligand and thus [Cu(H,0),]?* absorbs red light in visible spectrum. But the colour
appears blue because [Cu(H,0),]?* is a labile complex and changes to [Cu(NH;),]?*, where NH; is strong field
ligand thus absorbs yellow light of visible spectrum and impart blue colour.

100. (a) For Sy1 reaction, the stable carbocation formation leads to stable product thus, there is 1, 2-methyl shift.

CH4 CH;3

c-.ngn - é ?‘H
CHy—C—CHy—Br ~2=—»CH;—C—CH;
| A U

CH3 CH}
C”‘lll methyl shift
CH;—C—CH,—CH;
N Q
OC,Hs
CH;
CH3—C—CH;—CHj
OC;HS
(B)
*For Sy 2 reaction, direct attack occurs, thus no rearrangement occurs in the reaction
CH;
CH3 —cl:_CHz —O—C,Hs
CHy
(A)
*For elimination, more stable alkene is fomred.
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CH;—C==CH—CH,4
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101.  (b) The rate of reaction for 2A + B — products is rate = k[A]?[B]
If concentration of A is doubled,
Rate ' = [2A]?[B] = 4k[A]?[B]
Rate ' = 4 Rate
102.  (a) There is no heat exchange between the system and the surrounding for adiabatic change.
2 q=0
103.  (b) In strong base,
4MnOj; + 40H™ — 4Mn02%~ + 0, + 2H,0
104.  (a) Octahedral complex having general formula [M(AA),a,]™* or [M(AA),ab]"*, shows optical isomersim.
cis —[Co(NH3),Cl,]*does not show optical isomerism due to symmetry, while other three complexes show
optical isomerism.
105. (a)

PBr, Alc KOH

106.  (b) When FeSO, - 7H, 0 reacts with (NH,),SO0,, it forms a double salt known as ferrous ammonium sulphate
(FeS0,(NH,),S0, - 6H,0) or Mohr's salt.

MATHEMATICS
107.  (d)Lety = Clo8pa
= logcy = logpa

logy loga logb
o __5 |.. ab=——
logc logb loga
logy 1ogc

=1 1
loga logb 7 108aY = 108bC

= y = al%8¢ [+ Jog,x =y = a’ = x|
alogbc _ Clogba — alogbc _ alogbc
=0
108.  (c) Given curve, y = x? — xy.
On differentiating the equation, y = x? — xy w.r.t. x, we

dy dy
get &— 2X—(X&+Y)
dy 2x-—y

dy
= (1 —=2X—y=>-—=
( +X)dx x=y dx 1+x

() 20-(3) 32 _3
(11/2)

1+ (1) 2 4

bx

dx 4
109. (b) limyo——

(ax)? (aX)3
<1+ T TR

(1 +bx + (bx)z + (X 3!)3>
2X

e¥X—e

= limy_,q
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a’x  a3x?
(a—b)+(T+T+--->
X 2 3,2
L g
=111mx_)0 2x
=S1@=b)+ O+ 0+)+(©O+0+-)]
a—b

2
110.  (b) Given, (x + 1)? + y? = 4....(i)
and (x — 1)2 + y2 =9....(ii)
On subtracting Eq. (ii) from Eq.(i),we get
x+1D2-(x-1)2=4-9
= x?*+2x+1)—(x?-2x+1)=-5
= 4x = -5
=>x=-1.25
On putting, x = —1.25 into Eq.(i),we get
(—0.25)2 +y2 =4
= y2 =3.9375 = y = +v/3.9375
3
4\/7 3
~a=—-125and b = Z\ﬁ

~ (ab) = (—1.25,%\/7)
111.  (a) First, break the number 5.001 as x = 5 and Ax = 0.001 and use the relation
f(x + Ax) = f(x) + Axf'(x)
consider f(x) = x3 — 7x% + 10 = f'(x) = 3x? — 14x
Therefore,
f(x + Ax) = (x3 — 7x? + 10) + Ax(3x? — 14x)
= £(5.001) = (53 — 7(5)% + 10) + (0.001)(3(5)% — 14(5))
= (125 — 175 + 10) + (0.001)(75 — 70)
= —40 + (0.001)(5) = —40 + 0.005 = —39.995
112.  (d) Given equation of circleisx? + y> + 3x —y + 2 = 0.

>y=4%

On comparing this equation with x2 + y2 + 2gx + 2fy + ¢ = 0, we get g = %,fz —%and c=2
Now, the length of intercept on X -axis = 2,/g% — ¢
2|3 —2=2 -2z fio2(D) -1
T\ S oJe T e T\2)
113.  (b) ~ f(x) = a+ (x — 4)*/°
4
=) =0+5(— 4)=5/9
Clearly, at x = 4, f'(x) is not defined
Hence, x = 4 is the point of extremum.
vf(d) =a+ (4 -4 =a
~ The minimum value of f(x) is a.
114, (d)Atx=7
LHL = lim (asinx+b)=a+b
X-m/27
RHL = lim  (cosx) =0
x-om/2t
Since, f(x) is continuous at x = /2
~a+b=0 (1)
At, x = I
’ 2




1 ?
P COMEDK PYQs
(Gf:r,iu COMEDK 2023
LHL = X_)l_i%r}z_ (2sinx) = =2
RHL = lim (asinx+b)=-a+b

x->—T/2%

Since, f(x) is continuous at x = —1/2
~ —a+b=-2.. (i)
On solving Egs. (i) and (ii), wegeta=1and b = —1

115, (b)LetL = lim (

(o]

2xIn (

= InL = lim 2xln<

X—00

= InL = lim

X—>00

X2—2X+1)
X2—4x+2

2xX

X2 —2x+1

X2 —4x+2
2x—1

1+

X2 —4x+2

)

3

— 2 —
2x—1 (Xzz_x4x1+ 2) + (xzz—le-xi 2)

InL = 1i 2
= e |“* X2 —4x+ 2 2 3

X—00

. (1' 2x(2x— 1)
= = _—
n x1—>noloxz—4x+2

# (1-5)

)—0+0m

= InL = lim

4(1-0)
T (1-0+0)
= InL=4
= L=c¢t
116.  (@)S(—2,-1) = (-2)2+ (-1D)?—-2(-2)—4(-1)—4
=4+1+4+4—-4=9>0
~ (—2,—1) lies outside of S
S(—2,-1) = (-2)2+ (-1)2—4(-2) —2(-1) — 16
=4+1+8+2-16=-1<0
%~ (—2,-1) lies inside of S’
Thus, (—2,—1) lies inside S’ only.
117.  (b) Given, S ={1,2,3...,50}

InL

50
A+{n€S:n+?>27}

={n€S:n?-27n+ 50 > 0}
={nesS:(n—25)m-2)>0}
={n€eS:n<2orn> 25}

= {1,26,27,28, ...,50}

= n(A) = 26

B = {n € S:n is prime }
={2,3,5,7,11,13,17,19,23,29,31,37,41,43,47}

= n(B) =15
C ={n € S:nisasquare } = {1,4,9,16,25,36,49}
=>n(C)=7
a1 26
“PW) =15 =50
~n(B) 15

= p(B) = NORED

0y = n(C) _ l
p(0) = NORED

= p(A) > p(B) > p(C)
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18. (a) The given inequations are x + 2y > 4,2x+y < 6,x,y < 0.
According to the inequtions x,y > 0, the feasible region be the first quadrant (including positive X and positive Y-
axis). According to the inequation x + 2y > 4, the feasible region be the region above or on the line x + 2y = 4.

According to the inequation 2x + y < 6, the feasible region be the region below or on the line 2x + y = 6. Now,
he common feasible region will be the required feasible region.
119.  (b) Given, constraintsare x > 0,y = 0,x +y < 12,2x+y < 20

The feasible region is 0ABCO.

Ary=20XFYy=12

v

«Z=10x+ 16y

At, 0(0,0),Z=10(0)+16(0) =0

At, A(10,0),Z = 10(10) + 16(0) = 100
At, B(8,4)Z = 10(8) + 16(4) = 144
At, C(0,12),Z = 10(0) + 16(12) = 192
Hence, the maximum value of Z is 192 .

120. (b)Given,A=[§ i

|A|:[§ i| =2Xx4-3X2=8-6=2
NOW, All =4,A12 = —3,A21 =-2 and A22 =2

ade=1[_42 —23;]T= [—43 _22]
AT =T adJA_E[—Lls _22]

[ 3/2 1
121.  (c) Given, A(adjA) = 10I
We know that A(adjA) = |A|l
~ 101 = |A|l
= |A| =10
We know that |adjA| = |A|®"1, where n is order of A
=~ |adjA| = |A|*~* = 103 = 1000

122. (c) Given, A = [k S K 1] is a singular matrix.
k+1 2 | _
>[4 Zal=0

> &k+1D)k-1)—-4x2=0
>k?-1-8=0
=>k?-9=0
=>k?=9
=>k=43

123.  (d) We have,a = 1+ 2j + 2kand b = 1 + 2j — 2k
Clearly, |a| =V1+4+4=v9=3

and [b|=vV1+4+4=/9=3
w = |a||b|cosB
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1-142-2+42-(-2)

—1 =
cos6 33
g 1+4-4 0 1
=1 = — -
cos f cos 5
" e - - (_)
cos 3

124.  (b) Since, vectors a, b and ¢ are coplanar
~Jabc]=0=a-(bxc)=0

Now,
i 7k
bxc=]1 2 -1
m -1 2

=14 —-1) =2+ m) + k(-1 — 2m)

= 31— (2 +m)j— (1 +2m)k

and

a-(bxc)= (21— 3]+ 4k)- (31— (2 +m)j — (1 + 2m)k)
=2(3) +3(2 + m) — 4(1 + 2m)
=6+6+3m—4—-8m=8—-5m

~a-(bxc)=0

8—5m=0:>m=§

125.  (b) Given constraintsarex > 0,y = 0,x+y<5and3x+y<9andz = 12x + 13y
The feasible region is OABCO.

wZ=12x+ 13y

At, 0(0,0),Z = 12(0) + 13(0) = 0
At, A(3,0),Z = 12(3) + 13(0) = 36
At,B(2,3),Z =12(2) + 13(3) = 63
At, C(0,5),Z = 12(0) + 13(5) = 65
Here, maximum value of Z is 65 .

126. (a)Given,a=2i+j—kb=1—jandc=51—]+k
cat+b—c=R2+1-5i+0-1+1j+(-14+0-1k
= 2147 -2k =—(2i -+ 2k)

Now, the unit vector in the direction of a + b — c be

—(21 =7+ 2k)
J22 4 (—1)% + 22
= The required unit vector be % (21 -7+ 2k).

127.  (a) Consider the equation of line given in option (a). The DR's of this line or (4,5,6).

We know that if the line X;XO = y;y" = Z;ZO is parallel to the plane a,x + b,y + ¢,z +d = 0, then a;a, + b;b, +
1 1 1

c;c, = 0, that is the normal to the plane is perpendicular to the line.

Here, the vector i — 2§ + k is normal to the plane x — 2y +z = 0 and 4(1) + 5(=2) + 6(1) =4 — 10+ 6 =
10-10=0
xdx

128. (@) Letl = f W
On putting, 1 + x = t, we get dx = dt

1 .
= -5z @-j+20)
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t—1Ddt 1
o= (=Dt _ U t_l/zdt—f t‘3/2dt]

2t3/2 2
1 1
_1 t2 t 2 C
“2|T I
1 2 21
=—><2[\/E+—]+C
2 i
_t+1+c_x+2 +C
Vt v1+x
4X
129. (C) Letl—f ﬁdX

4X
- [ ==
V1 —(4%)?
On putting, 4* = t, we get 4*log 4dx = dt
dt
4Xdx = —
= 4*dx Toga

= 1 J‘ dt
" logd) Vi—e2
1

=——sin"'t+C
l0g451n

= Lsin_14X +C
log4
130.  (c) Let f(x) = sin®x
Now,f(—x) = sin?(—x) = (sin(—x))?
= (—sinx)? = sin?x = f(x)
So, f is an even function
/2 /2
f sin?x = 2-[ sin?xdx
—T/2 0

a a
[ j f(x)dx = 2 f f(x)dx, if f is even]
—a 0

/2

2[%1—c052xd _[ sin2x]
| > X =|X 7,

=(§ _ sin2;<1't/2) _ (0 _ sin(22><0))

5 -a

Now, the DR's of lines L, and L, are (2,4,3) and (—1,5, —a) respectively.

Since, L, and L, are perpendicular to each other.
~2-D)+4)(5)+3(-a)=0
= —24+20-3a=0

= —3a=-18=a=6
132, (a)Lett=Y2_Z21_
2 3 4

Now, any point P that lies on the lines L, has the form (1 + 2A, —1 + 3A, 1 + 42).
Now, on puttingx = 14+ 2A,y = —1 + 3Xand z = 1 + 42 into the equation of lines L,, we get

1+21-3 -1+3A-k

=1+4A
1 2
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1+21-3
——=1+4+14A

1

—1+4+3x-k
and f:1+4?\
= —-14+3A—-k=2+8A
= —5A=3+k

3

= _5<_§):3+k[-.-}\=—3/2]
= k—15
2
9
= k==
2
= 2k=9

133.  (a) The total number of possible five-digit numbers = 5!

The total number of possible five-digit numbers in which 1 and 5 are always together = 2 x 4!
2x4!  2x4l 2

-~ Required probability = ~ T ol
134.  (c) Here, number which are divisible by either 3 or 5 are 12,15,18,20,21,24,27,30.

= Total numbers = 9
P (number either divisible by 3 or5) = %

P (number neither divisible by 3 nor 5)
= 1 — P (number either divisible by 3 or 5)

_ 9 _ 11
720 20

135.  (b) Number of triangles formed = °C,
Number of isosceles triangles = 9 x (%)
=9x%x4 =36
So, required probability
_36_ 36 _36><3><2><6!_3
T 9%y 9! T 9x8x7x6! 7

31(9 = 3)!

136.  (d) Given, P(B) = >P(A) and P(C) = ZP(B)
Since, A, B and C are mutually exclusive and exhaustive events.
~ P(A)+PB)+P(C) =1

3 1 3

= P(A)<1+§+§)=1

24
P(A 13 1= P(A 4
= — ] = = —
()<4) = P(A) =13
‘PC—1><3PA—3><4—3
v ()_2 2 ()_4 13 13

Also, A, B and C are mutually exclusive.

~P(ANB)=P(BNC)=P(CNA)=0

Now, P(AUC) =P(A)+P(C) —P(ANC)
4 3

7
"Bt 073

137.  (b) Given,ap = 1,a,4; = 3n2 +n+a,
= a; =30)*+(0)+a,=0+0+1=1
= a,=3(1)>+a; =3+1+1=5
From option (b),
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LetP(n) =n3—-n?+1
P(0)=(0)3—(0)2+1=1=a,
P)=1)3-1)*+1=1-1+1=2a
P2)=(12)°*-()*+1=8—-4+1=5=a,
Thus,a, =n3—n?+1
138. (a) LetP(n) =49 + 16" +k
Forn = 1, we get
P(1) = 49M + 16 + k=65 +k
As P(1) is divisible by 64 , we take
k=-1
~ P(1) = 65 — 1 = 64, which is divisible by 64.
Thus, the least negative integral value of k be -1 .
139.  (c)LetP(n) =23"—-7n—1
= P(1)=2M-7(1)-1=8-8=0
= PQ2)=23@ -7(2)-1=64—-15=149
P(1) and P(2) are divisible by 49 .
Let P(k) = 23K — 7k — 1 = 49t, where t is an integer
Now,
P(k+1) =230 _7(k+1)—-1=2%3.23 —7k—7-1
=8(2%% -7k — 1) + 49k
= 8(49t) + 49k
= 49(8t + k), where 8t + k is an integer
Thus, 23® — 7n — 1 is divisible by 49 .
140.  (b) Given series is

4 10 28 4
379 77
The sum of the given series upto n-terms
4 4 10 + 28 4 -
Y upto n-terms

_ 1 1 1
—(1 + §) + (1 + 5) F (1 + E) + .-+ upto n-terms
=(1+1+1+ - upto n-terms )
1 1
+<—+—+—+ -+ upto n—terms)

-n+ l<1-3in> —n4 (3"-1) _ 3"(2n+1)-1
= — | =
1

23m) T 2(3M)
: 1 2 99
141 (a) Given, + 5+ + =
—2_1+3_1+4_1+ +100—1
o2 3! 4! 100!

_ 1 1) (1 1) (1 1>+ +(1 1)
_<E_Z LACTRRET) R TR 991 100!
1 100! -1

1000 100!
142. (b) Here, T;, =a+11dand T,, = a+ 21d

Since, 100 =Ty, + Ty,

~ 100 =a+11d+a+21d
=>a+16d =50 ... (i)

Now, Sg5 = 2*[2a + (33 — 1)d]
=33(a+16d) =33 x50

= 1650 [From Eq. (i)]
Thus, required sum be 1650.

143.  (a) The general equation of all non-vertical lines in a plane is ax + by = 1, where b # 0.

On differentiating both sides w.r.t. x, we get,a + b% =0
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Again, differentiating w.r.t x, we get,b%
I P
dX2 - [ ]

2
144.  (a) Given, (%) =1-—x?—y? +x%y?

d 2
S (&Y - -y -ra-y) = a-a-y)

ddx

L 22V (1 — o2
: dxdd(l x2)(1-y?)
= y _ 1 — x2dx
J1—y?

On integrating both sides, we get
d
f —yzf V1 —x2dx
J1—y?

X 1
o=l 2 [ g2 4 Cein—lea =
= sin"y > 1-—x +251n X+2
= 2sin"ly = xy/1 —x2 +sin"1x+ C
145.  (c) Given, differential equation is
d
(_y) tany = sin(x +y) + sin(x —y)

dx
:>(dy)t _ s <x+y+x—y>
gx z?ny = 2sin >
sin
= (_y) Y _ 2sinxcosy
dx/ cosy
siny
cos?y
On integration both sides, we get

f siny d _J‘ -
cos?y y = sinxdx

Ccos
_((—Zy—+1) = —2cosx + C

dy = 2sinxdx

)—2+1

= —— = —2cosx + C = secy = —2cosx + C
cosy

146.  (c) We know that if "Cy = "Cy, theneitherx =y
orx+y=n
Since, "Cyo = "Cqy
~10+12=n
= n=22
Now, "C,; = 22C,,
22! 22! 22 x 21!
T (22-2D!21! 11211 1x21!
147.  (d) Let the probability of failure and success be p and g, respectively.
Let X represents the number of failure
According to the question, q = 2p
“p+q=1andq=2p
1 2
'-'p=§andq=§
Now, required probability = P(X < 2)
=P(X=0)+PX=1)+PX=2)
— 6C0p0q6 + 6C1p1q5 + 6C2p2q4

-3 +56) ) +156) ()
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= 64 + 192 + 240 196
729( )= 729
COSA

osB
On applying componendo and dividendo rule, we get
cosA + cosB _m+ 1

cosA—cosB m-—1

148.

0]
= A i B B—A
. — m-—1
ZsmA +2B )sm( ) )
cor(4B) i
T B-A m-1
ta“( 2 ) "
tA+B) (m+1)t (B—A)
= =
co > — an 5
_A_m+
m—1 2tanA 2cotA
149. (b) Given —cotA  1-tanA
2sinA 2cosA
_ __CosA sinA
1— cosA _ sinA
sinA cosA

sinA 2sinA cosA 2cosA

(cosA) (sinA = cosA) + (sinA) (cosA = sinA)
2 sin?A  cos?A

sinA — cosA[cosA ~ sinA ]
2 sin®A — cos3A

sinA — cosA [ sinAcosA ]

_ 2(sinA — cosA)(sin*A + cos®A + sinAcosA)

- (sinA — cosA)(sinAcosA)

(Gmcosn )
sinAcosA
= 2(secAcosecA + 1) = 2secAcosecA + 2

150.  (b) Given, 2cos4x + sin?2x = 0
1- cos4x>
2

= 2cos4dx + (

= 3cosd4x+1=0

4 1
N - _=
cos4x 3

2v/2

= sm4x—+—

23

= 4x =nm+ (—1)"sin™?! T)

nm (- 1)n < \/_>

> x=—+ Tr—
3

X

4 4
151 (a) Given, 2f(x?) + 3f(5) = x? = 1.....()
Replacing x by 2 we get

2f( )+3f( 2)_——1 ...... (i)

On multiplying Eq. (|) by 2, Eq. (ii) by 3 and then subtracting Eq. (i) from Eq. (ii), we get

56(x2) = 3 (Xiz - 1) 22— 1)
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= 5f(x*) =5 —2x* -1
1X 3
= f(XZ) = g(x—z— 2x% — 1)

= f(x?) = 5—)1(2 (3 —2x* — x?)
(2x2+3)(1—x3)

= f(x?) = 5
1- XS)S()EXS +3)
- f(x8) = 8

152. (a) Given, A = {a,bc},B = {b,c,d}and C = {a,d, c}
Now, A—B ={a,b,c} — {b,c,d} = {a}
and BN C ={b,c,d}n{a,d,c} ={cd}
~(A—B)Xx(BnNC) ={a} x{cd} ={(@,c)(ad)}
153.  (b) Given; n(A) = pandn(B) =q
~n(AxB) =pq
The number of relations from a set A to a set B is same as the total number of subset of the set A x B.
We know that if n(A) = k, then n(P(A)) = 2
Now, the total number of subset of A x B be 2P4
~ Then number of relations from the set A to the set B is 2P4,
154.  (b) Given, Z = V3 +1i
~ arg(z?e?1) = arg [(\/§ + i)ze‘/§+i)‘i]
= arg [(2 + 2\/§i)e‘/§]
= arg[2¢¥3(1 + V3i)|
= arg[(1 + V3i)]

\/§ i T
=tan! (T) =tan~! (tang) ==
155.  (d) Given, i® + i1 + "2 + i3 = i"(1 +i +i% +i3)
=i"(1+i+ (—1) + (i)
=i"A+i+ (-1 + (—D)i
=i"[(1+D) -1 +D)]=i"(0)=0
50
156.  (d) We have, (g +i— \/2_§) = 325(x + iy)

50
= (V3)%° (? + 1%) = 325(x +iy)

50
1 V3
= 32° [—i <—§+ i7>] = 3%%(x + iy)
= (—)%%w®® = x+.iy

= (i4)12 .i2. (0)3)16 . (1)2 =x+ iy

= (¥ (-1 - (D) <—%—i§> =x+iy
1 V3

= 1+iV3 = 2x +i(2y)
. (2%,2y) = (1,V3)
157.  (b) From 10 given points, 1°C, straight lines can be drawn.
But 4 points are collinear, using 4 points, *C, straight lines can be drawn.
From 4 col linear points, 1 straight line can be drawn. So, total number of straight lines = 1°C, — *C, + 1
10! 4!

g2z tt
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=45-6+1=40
158.  (c) Since, numbers should be greater than 1000 but less than 4000 .
-~ The first digit: must be either 2 or 3.
It is clear that required numbers must be 4 digit numbers.
Now, there are four choices (0,2,3,4), for each unit, ten and hundred place digit.
Thus, total number = 2C; X 4 X 4 X 4
=2X4x4x4=128
159.  (c) The total number of lines joining any two points of the polygon is given by "C,
So, "C, = 105
n(n—1)
— = 105
=n?-n=210
=>n?-n-210=0
=>n?—15n+14n—-210 =0
= n(n—15)+14(n—15) =0
> m-15)(1n+14) =0
eithern—15=0o0rn+14 =0
= n=150r — 14
~» Number of sides cannot be negative
~n=15
160.  (d) Equation of angles of bisector of pair of straight line, ax? + 2bxy + by? is x:_;yz =X

= For, 3y? — 5xy — 2x2 = 0
a=3b=-2h=-5

So, equation of angle bisector is
xX*-y? _xy

3-(=2) -5
x2—y? xy
7 2 _ 2 =
z __5=> y-+xy =20
161. (a)
Q; [ 3x+29+7=0
: y-2y+7=0
P(3,4)
The slope of the line,y — 2x+ 7 =0
> y=2x—7
Slope (m) = 2

Equation of PQ,

y—4) =2(x-3)

= y=2x—2....(0)

and 3x + 2y + 7 = 0.....(i1)

On putting, the value of y in Eq. (ii), we get
3x+22x—-2)+7=0

=5 7X=—-3=22X=——

3 7 20
Then,y:2><(—;)—2:_7
So, coordinates of Q = (_;—720)

Thus, distance

- (1= ))+ (- () -2
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162.  (a) Slope of the line,

y—3x+18=0

=>y=3x—18 = Slope (m;) =3

and angle (6) = 60°

o m; —
so, tan60° = |———

1+ mym,
3—m

=3 = 2

3—m,

1+ 3m,
=5 = =
1+ 3m,

=13
Either, =22 = \3 or =22 = /3

1+3m, 1+3m,
=3 -m, =3+ 3V3m,
or3—m, = —V3 — 3v/3m,
=>my(1+3V3)=3-3
orm,(1—3v3)=3++3

3—-+3 3++3
m-, = orm, =
27 143v3 T 1-33
3—v3 3+43

m, = ,
27 143V3'1-3V3
163. (c) If 3and 5 are intercepts of a line L. = 0, then
x-intercept = a =3
y-intercept =b =15
Equation of line is
Xy
§+§: 1:>5X+3y—15=0
-~ Required distance

_153)+3(7) - 15 21

V52 + 32 V34
164.  (d) (x +y)®0 = 60Cx00 — 60C; x>% + .- 4 60C x50 (i)
(X_y)60 — 60C0X60 + 60C1X59y+ oo 4 60C60y- (11)

By adding Eq. (i) and Eq. (ii)

x+y%°+x-—y*

=2 60C0X6 + 60C2X58y2 4ot 60C60y60)

31 terms

Hence, the expansion of (x + y)®° + (x — y)®° has 31 terms.
165.  (c)(1 —3x+3x2—x3) =[(1 —x)3]*®

=(1- x)45

S0, Tryq = 45Cr(1)45_r(_x)r

For coefficient of x2, putr = 29

Then, T30 — 45C29(1)45—29(_X)29 — 45C29X29

Hence, coefficient of x2° = — 4°C,q and — *°C,9 = — *5C 4,
166.  (b) - Middle term has greatest binomial coefficient. In the expansion of (1 + 3x + 3x? + x3)2"

=((1+x3%®)%" =1 +x)

» 6n is even

So, middle term of (1 + x)°" = T(ﬁz_nﬂ)

= Tn+1) = 3n+ 1) th term.




