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PHYSICS

SECTION -1
1.(2) Difference in frequency :300( 330 )—300( 330 j =300x330(i—ij =55Hz
330-30 330+30 300 360
(n2
2.(4 A=——
4) 30
-2, .
N — NO e—)ut — NO e 30 — NO e—36n2 — NO e—€n2 — NO e—Cn8
_No .o N1
8 B N, 8

3.(2) Maximum line of sight :\/ZRhT +\/2RhR =/8R80 =64km

4.(2) Work done to increase the radius of soap bubble.
= Surface tension x Change in surface Area.

—2x1072 ><2>{4n(7><10_2)2 —4n(3.5><10_2)2:| —18.48x1074J

5.(4) Speed of light is independent of all parameters in vaccum.
But few parameters varies in medium.

6.(2) Flux through each face ——
<o

L

2L ‘4’

7.(3)  First law of thermodynamics
dQ=dU +dwW dW : Work done by the system.

dQ=dU —-dwW dW : Work done on the system.
Basis of this law is ‘conservation of energy’
8.(3) Ay =5500A°

Emission is possible for incident wavelength smaller than 5500 A° i.e. for ultra violet.

9.(4)
By >0

Ay

. W
PP
/ By >0

a By =0
¢ v g 2
By <0 10.0,0): g

N

X

Remark: Direction of +ve z axis is wrong.
At Z — Foo

By=0

At z=0

By=0
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10.(1) Position (y) of first minima = %

(2n-1) AD
Y
For n=1

_1.D_a
172 a 2

a’=AD=a=+AD
a=1/800x10"? x5x1072

=

[Position of minima above centre of screen]

a=2x10"m
a=0.2mm
212
11.(1) Energy density (_j = M _ [ML_lT_Z}
\Y [Ls]
MLT 2
Electric field [Ej = u — [MLT‘BA‘l]
q [AT]
ML T2
Pressure gradient — = u — [ML‘ZT‘Z}
L[4
[Latest Heat] Q=ML
212
| _ Q _ Energy _[MLT }
M  Mass [M]
_ [M OLZT‘Z]
12.(4)
ucos30° = —31,
2
u
30°
- 15
k =Kkinetic energy = > mu
2
k'= 1 m ﬁ u
2 2
= 1 m§u2
2 4
k'=2k
4
k 4
= —=_
k' 3
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13.(3)

Kongo
a 3;; L
L
Magnetic field due to one side of square loop at centre
B=—Ho! _(sin5° +sin45°)
L
4r| —
2)
ol | 1
B=—"-2—%
i
g  Hol V2
2L

duglN2  242p,

Total magnetic field = 4B =

27l niL
_ 22l (o
¢_T(nR )_ M
M =—2‘/§EOR2

14.3) P =270kPa
T, = 27°C =300k
T, =36°C =309k
PV =nRT
R B BT, 270x309 9x309
T, T, T, 300 10

P, =21 _ 278 1kPa
10

2
154 f>M
:

mv?2

——<f <um
r umg

v2 <prg <0.34x50%10

v <170
v~13m/s
16.(4) LED (light emitting diode) are
Heavily doped P-n junction.
Emits light only when it is forward biased and do not emit light in reverse bias condition.
Energy of the light emitted is equal to or slightly less than the energy gap of the semiconductor used.
As LED doesn’t emit light in reverse biased. So option 4 is correct.
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17.(3)

\).
¢ A\ w

Fret = Mg sin 6 —pmg cos O

ma = mg sin®—pumg cos0

a=gsin0—pug cosO and given a:%
= % = g[sin30°—pcos30°]
1.1 8
4 2 2
-l
23

18.(1) Thermal energy or heat loss = i’Rt
ve oo
=—T1 (intimet
R ( )
When in parallel, potential will be same.
o B _ VIR Ry R _3
E, V2/R, R R 1
19.(2)

m m

Gravitational force = centripetal force.
Gm?  mv?

() T

Gm

R V2
ar

Gm

4r

<
cO°
RS2

Q
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20.(2)
T;
Al
fe—a —
---AI B , S S —
0 E D
a—

Magnetic field at Point O = B (due to AB + due to BC + due to DE + due to ET)
Hol Mol Mol | Mol

= tward
(aj (aje oma | 2ma O
4r| — 4r| —
2 2

=0+

O+0+

SECTION -2
21.(2) When shunt is not connected

R_ 0 2. 0 L soem
R, 100—¢ 3 10-¢

When shunt is connected to 3Q) resistance
Ry ! 2 40+225

= - =
R, 100-¢  3r ~100-(40+22.5)
3+r

2(3+r) 625 25

Net value of 3Q resistance will decrease = = =—
3r 375 15

90+30r =75r

=5

22.(87) 2o withdrawal assures — Reduced atomic mass of
2x4U =8units

r 200

le™ withdrawal assures — 1 atomic no. increase

2e* withdrawal assures — 2 atomic no decrease
Hence final atomic mass will be
242-8=234

Hence final atomic no. will be — 92— (4) +1-2=87

23.(24) Unpolarized light ( IO)L)IEO

: lo P, o o2p00_lo
Polaroid (Pl)(?j SRR 5 O 60 ry

. IO P3> \IO 2 O_3|0
Polaroid PZ(EJ OB/ Py - F5(20-60°30°) ,ECOS 30 )
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Given Iy =256w/ m?

3, 3

So 20 — 2 256 =24wW/m?
32 32

24.(120)
Resultant amplitude is given by:

R=+/A2+B2+2ABCOs0
8=+/82 +82 +2x82cos0

82 =82 + 82 +128¢c0s0
—64

——=C0s0
128
cosO = 1
2
0=120°
25.(24)
4q, _?] 0 ‘/= 0
A4 12 cm B ¢

< >
<

X >

Force between B and C will be towards X~ and force on ¢ due to A will be towards x*
For equilibrium

|Fea| =|Fes

K(4a0)do  Kdgd

X (12—x)°

=4+ _—=24-2X=1X = X=24cm and Xx=8cm

We will take X =24cm according to our situation.

26.(40) Kinetic energy of sphere in pure rolling is given as

1 v+ L1602 = 22403
2 2

2
lmv2 +13mR2 Yo 2240 [For pure rolling V=Rm]
2 25  R?

12 [1+3}=224o
2 5
1 o=l — 2040
2 5

2224055 _ oo

v=40
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27.(10)

B=0.8T

d—R:2cm/s

dt

Flux linked to coil at any time t,
¢=BA=0.87R?
_ 2
Induced emf, E =‘ﬂ = 0_8nxdi
dt dt

=O.8n><(2R)CC|I—|?

E=0.8x3.14x2x0.1x2x1072
E=10x10"3V =10mV
28.(300)

+1="17sec

75 m

T77777777777777

=8
Distance travelled in 8™ second

Sgpr = U +%(2n—1)

Setn =0+%(2x8—1)

Sgiy =5x15=75m

Loss of potential energy in last second of motion
Au=mgh=0.4x10x75=300J
29.(28) Using concept of Newton’s law of cooling.

T,-T _ k(T1+T2 —Toj

t 2
60—40 :k(60+40 —10)
6 2
= %O=k(50—10) 0
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40-T 40+T
Again =k —T L.
g 5 ( 5 oj (ii)
- 40-T 4O+T—10
(M_"6 _ 2
() 20 40
6
40-T 40+T7-20
j— =
20 2x40
160—-4T =20+T
5T =140
T=@=28°C
5
30.(120)
I o
9.8m;
®| o
' ESm

Given t =0.2sec

Velocity before hitting the surface

luj=4/2gh =4/2x10x9.8 =14m/s So u=-14m/s
Velocity after hitting the surface

V| =4/2gh' =v/2x10x5=10m/s So v=10m/s
Avg acceleration

vV—u 10—(—14)
fag =TT T 02
24 2
=—=120m/s
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CHEMISTRY

SECTION -1
1.2) (A Boiling point: increase in molar mass
N0 < A~LC0 < TN

© Boiling point: increase in halogen atom
Br Br
g € e <
(E) Boiling point: Branching inversely proportional to boiling point
N\(‘l > /J\/('I > /{——('l
2.(2) Mond process for refining of nickel in based on the principle that nickel is heated in presence of carbon
monoxide to form nickel tetracarbonyl which is volatile compound.

Ni +4C0O 205, Ni(CO),

Nickel tetra carbonyl
Nickel tetra carbonyl is decomposed by subjecting it to a higher temperature (450—470K) to obtain

pure nickel metal

Ni(CO), —2%=%€ 5 Ni +4CO
Pure Nickel

3.(3) Atlow pressureb=0
The vander waal equation reduced to

(P+%)V:RT
Y,

aVv

PV+—=RT
\Y

Divide whole equation by RT
Pv, a _RT
RT RTV RT

a

Z=1-——
RTV

4.(4)  Narrow spectrum antibiotics — Penicillin G.
Antiseptic — Furacin
Disinfectant — Sulphur dioxide
Broad spectrum antibiotic — Chloramphenicol
5.(1) Positive nitrogen in lassaigne’s test C — N Bond should be present

CH3NH,.HCI
6.(3) Borax Bead Test
Na,B,0,,10H,0—2—Na,B,0; —2—>NaBO, +B,0,

8203 + CUSO4 ——>Cu (BOZ )2

Bluegreen

7(1)  4NH;+50,——>4NO+6H,0

2NO+0,—>2NO,
2NO,+H,0——>HNO; +HNO,
B
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8.(4) Standard reduction potential of hydrogen in 0.0V so metal ion which has less standard reduction
potential then hydrogen liberate hydrogen from dilute acids are:

V2t andCr?*
9.(4) Li,O Na,O, KO,
) | \
Lithiummonooxide Sodiumperoxide Potessiumsuperoxide
02_ 022_ 02_

Acc to molecular orbital theory
Monooxide = Diamagnetic
Peroxide = Diamagnetic
Saperoxide = Paramagnetic

10.(1) cis —[PtCI2 (en)2]2+

No symmetry optically active.

11.(3)
0] O 0]
Ph NHZ clemmensen reduction i Ph NHZ
LiAlH,
H,0"
PN
Ph NH,

12.(3) —Vve sol in formed, according to the hardy Schulze Rule. Most coaguiation carry the maximum positive
charge so for negative sol., AlClj is best for coagulation.

13.(3) Shortest wavelength for hydrogen atom in lyman series.

L[t 1l
M ng N3

n1:1

n2:2

i:R{%—%}xlz :>i:R
7\'1 1 o0 7\1

Longest wavelength for Balmer series in He™

n1:2
n2:3
i:R{i_i}x4
}\12 22 32
1R
9
Ratio of 7\,1:7\,2
1
M R 9
n, 5 "% 51
99R
oy =,
°'5
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14.(4)

15.(1)

16.(2)

17.(3)

18.(4)

Hydration enthalpy oc ——
sizeof cation

C>E>A>B>D
Mg?" >Ca?* >K* >Rb" >Cs"
Bond dissociation energy of halogen molecule
Cl, >Br,>F > 1,
Maximum bond dissociation energy = Cl, (chlorine)
O
Let A NH2—H2C—%—OH
O
B NH,(CHy),~C-OH

No. of possible arrangements of cyclic tripeptides
AAB, ABA, BBA, BAB

Ka oc

acidity
OH OH OH

OH OH
CH.
NO, N ,
< < < < l
cl &
cH, |
NO, NO, CH,

19.(2)
20.(4) Photochemical smog has high concentration of oxidizing agents and it can be controlled by controlling
the release of NO,,O5 etc.
SECTION -2
21.(13) For Pb(NO3),: Pb(NO;), —Pb* +2NOj3
ATb =ix Kb XM
0.15=3x0.5xm
m=0.1
Pb(NO3 )2 +2NaCl — PbCl, +2NaNO;
Initial concen. 0.1 0.2 0 0
After Reaction 0 0 0.1 0.2
AT; =ixKs xm

0.8=(35+0.4)x1.8
[S = Solubility of PbCl, ]

=  5=00148
Kgp =4S
— 4x(0.0148)°
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—13x10°7°
22.6) K,=10°/10? =10
AG°=-RTlogK, =—8.3x300x/n10J =—6kJ
23.(2) The molar conductivity at infinite dilution of strong electrolyte can be obtained by extrapolating the

curve Am versus \/E

The degree of dissociation approaches to one at infinite dilution.
Statements A and C are incorrect.

24.(2) For Reaction: X — y
Initial conc.  C, O
At time t C,-C C

Now C, =C, e ™
(Co _C) =G, e
C=C,(1-e™)

Statements B and D are correct

2%5.6) Rq= I?lstance travelled by solute :§ 610!
Distance travelled by solvent 5

26.(0)
CO CO CcO co
OC\ ’ /CO OC\ ‘ | #°
Y OC— Mn— Mn—CO
oc” | - |~
oC CcO
CO CcO CO
-3
27.(3) Moles of hydrocarbon = 1rd0™ =0.125%x1072
136
8.4 3
Moles of H =——=0.375x10
S0f 1200 = 25400 )
Moles of hydrocarbon : moles of H,

1:3

Therefore no. of double bond = 3 in hydrocarbon.
28.(3) ICly,BrF;,NO3 do not have odd no. of electrons.
29.(2)

H,O——H, +%02
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=  (a)’=8x10%=  a=2x107
30.(5) {6H}=10—2

[Ca(OH) Jzixlo‘z _ molesof Ca(OH),
21 2 0.1

= Moles of Ca(OH)2 =05x1073
—

m moles of Ca(OH), =0.5=5x10"
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MATHEMATICS

SECTION-1

1.3) 22+42p+q=0 q+4=-2p
1—cos(x2 —4px+q® +8q +16)

L= lim 1
x—2p* (x—2p)

1—cos[(x—2p)2+(q+4)2—4p2}
lim 2
x—2p" (x—2p)
Now, X—>2p+h

l—cos[h2+4p2—4p2]
= L=1lim
h—0 h*

23in2(h2/2) sin2h2/2 2 1
= L=Iim—4=Iim2 — ==
h—0 h h—0 (th 4 2

4| —

2

[L]=[1/2]=0
2.(4)

33) y=f(x),y(1)=e
y(x+1)dx—x?dy =0
y(x+1)dx = x*dy

ﬁnx—lzfny+c

X
=-1=1l+c=c=-2{.y(l)=¢}
ﬁnx—lzﬁny—z

X

y= eﬁnx .e—llx.eZ
y=xe VX e?

lim xe V*e2 =0
x—0*"
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A u 4
42) -2 4 -2/=0
2 3 1
A(4+6)—p(—2+4)+4(-6-8)=0
100 —21=>56
5k—u:28 ...(i)
Now, — \/_
—2X+4u 8
\/4+16+
=  4u-20=8+26.3/6
= 2u=A+22 ...(ii)
Now from equation (i) and (ii)
46, _2%
3 3
26 46 72
AMpu=—+—=—
3 3 3
=24
5.(3)
y=2x
an(A) (1,2)
ar(B)
[r=2]
T 2
area(A)_Er —ar(B)
area(B) ar(B)
2n—ar(B) _
=_ —\7/ ...(D)
ar(B)

1 ? 2
ar(B)=§x1x2+{4/4—(x—1) dx
3
_1+(X -1 4—(x—1)2 +ﬂsin‘1[X—_1D
2 2 2

1
—1+(0+ﬂ Ej (0+0)
2 2

=1+n
area(A) 2n-1-n nm-1
area(B)  l+n  n+l
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6.(4) f(0)=3(sin(3n/2-0)+sin (3n+6))-2(1-sin” 20)
f(0)= 3(0054 0-+sin (9)—2(1—sin2 26)

f(0) =3—gsin2 20-2+2sin%0

2
f(e):1+ sm229
£(0) = 25|n(29)§00529).2 :sin49=—§

40=n+mr/3,2n—7n/33n+7n/34n—n/3
0=m/3,51/12,51/6,11/12
I8 571' 57: 117'C 307c 57:

=3 D e T2 12 2

5
=

sin (5] 1
f(B)=1+ 24 :1+%=1+—
_>
4

7.0) 7
V=X
y=1+|x]
| J2 2
1+[x 0<x<+2
o 1
X J2<x<2
2 2
= jf(x)d I(1+[x] dx+Ix2dx
0 0 N7

1 2 37
=.[1dx+ j 2dx+{—}

0 1 NA
=1+2(J§ ) %(8 2J’)
_4\/§+5
3
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X2 +2x+1 2X
8.(1) f(x)= =1+
@ 1K) x2 +1 X2 +1
2(+1)-2x(2x) g -2(X*-1
Fx)= 2 - 2 = 2
(x2 +1) (x2 +1) (x2 +1)
= + =
-1 1
Therefore f () is one-one in [1,0) but not in (—oo, o)
9.(1)

(1.0) (310) (Jaihy

a
\

X2 +y? =21 ...()
y? =4x ..(ii)
From these two equations

Xx=3

3
Now, A =2 2v/xdx
1

REE

8
25(3'\/5—1)
Va1 NG
1 1 . 1 X
=2 [ V21-x% =2| = xy/21-x% + = x 21sin 1(_j
& i {2 2 J21);
=0+21><E—3><2\/§—215in‘1£
2 J7

=21cos 1/3/7-6y3=21sin12/7-643
A=A+A =%(3J§—1)+213in—12/ﬁ—6ﬁ
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10.(4) Equation of line y = mx

&~
]

P

N

4
90
i15°
3()° 60°,3>

Q\

x+y=1

(tan30)x

X

"~

X+y=1 ...(i)

y

X
ForA > x+—==1

{3
_ B3
_1+\/§

1

y:1+\/§
A B 1
1+/3'1++/3
. 1 _ gl B
For line AQ, y—m—\@( j
At Q, —1 1 = 3£X— B3 J

___ 1 3

© \B(1+3) 1443
1 (1

2

e ]
Ne

X

BB

\/§(l+\/§) _3+\/§
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11.(3) A?=3A+al
A% =21A+BI
A= A2 A7 =(3A+al ) (3A+al ) =9A? +60A+a’l =21A+PI
Again using A2 =3A+al
9(3A+al)+6aA+0?l =21A+pl
(27+6a) A+(90+0 ) I = 21A+ B
Now comparing, 27+o.6=21=6a=—6=a=-1
9a+02 =P (i)
B=9><(—l)+1=—8

12.(3) Let zy=a+ib and z, =c+id
Re(z2,)=0 (given)

ac—hd =0

ac =hd ()
R9(21+22)=0

a+c=0 ...(ii)
c=-a ....(iii)

From equation (i) and (iii)
bd =-a% <0 (which is less than zero)
Therefore we can say imaginary part of z; & z, are of opposite sign.

13.3) f(x)=x+ 2a sin X+ Zb COS X

a“ -4 a“ -4
al2
X+ sin X+ cosX=X+ | sin(x+4)f d
a®-4 a-4 g (4 F(v)y

. al2
asin x2+bcosx _ .[ sin(x+y)f (y)dy
a -4 0

. al2
asin X2+b4C°SX - j (sinxcosy+cosxsiny)+(y)dy
a~— 0

) al2 al2
asin x2+b4cosx :sinxj' cosy f (y)dy+cosx I siny f(y)dy
a” - 0 0

al2 al2

b .
= | cosy f dy;——= | siny f d
2 |y g = sy i)y

b ”/2{ . a (1—c052y) b (sin ZyH
= siny+ + d
n° —4 '([ ySImy n’ -4 2 n’ -4\ 2 Y
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14.(2)

/2
. a sin2yj b  cos2y
=| y(-cosy)+siny+ = -
[y( Y)rsiny 2(n2_4)(y 2 ) o) 2 ]O

an 2b

=]

b 4 am
2(n2—4) 4(n2—4)

2b—a7t:4(n2—4) 0

a /2
> = .[ yC03y+TC2

-4

a_sin2y b (1+0052y) dy
—4 2 P-4 2

/2
a —C0S2y b sin2y
2(-4)l 2 )+z(n2_4)(y+ 2 j]

|r,a bn __
2 4(n2—4) 4(7:2—4)_

=y(siny)+cosy+

2a—bn:2(n—2)(n2 —4) (i)
By equation (i) and (ii)

2b= —8n(7c—l)+4(n2 —4)
2b = 4n? +8n—16
b=-2n°+4n-8 and a=-4(2n-2)

a+b=-2m+47—-8-8n+8
a+b:—27t(7c+2)

oX+2y+z=1
20x+3y+z=1
X+oy+2z2=

o
A=|2a
3

2
3
o

1
11|=0
2

o(6—0t)~2(4a-3)+1(2a° ~9) =0

60—’ —8o+6+20% -9=0

VMC | JEE Main-2023
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15.(2)

16.(4)

a?-2a-3=0
o’ —30+0—3=0
a(a—3)+1(a—3)=0

..(ii)

oa=3-1
1 2 1
A=|1 3 1
B a 2
=1(c-a)—-2(2—p)+1(o—3B) ()
o i
AZZ 20
- 3 -
:a(Z—B)—l(Za—3)+1(20LB—3)
o 2 1]
A=|20 3 1 |=a(3P-0)-2(2ap-3)+1(2a*-9)
'3 a B
For a=-1&pB=2
A].:AZ :A3 :O

Incorrect statement is it has no solution for o =—1 and for all B € R

Xx—0 1 2 3
p(x) > 7C4 3Cl><7C4 3CzX?Cz 7C1

10 C, 10 C, 10 C, 10 C,
M=ZXiPi

il :g (by calculating)
Variance = V = > xPi —(u)z

=3 x2pi— 20
25
2 14

o =—
25

Then 10(H2+62):10(36 14)_10><50:

—+—|= 20
25 25 25
Tangent at (X, Y1)
+¥%
2

Tangent at (4,—11)

xx1+yy1—3(X j+5(y+ y;)—15=0

4x—11y—g(x+4)+5(y—11)—15 =0
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gX—Gy—6—55—15:0

5x
——-6y-76=0
5 y

5x—-12y—-152=0 ()
Now, Tangent at (8,-5)

BX-5y > (x+8) +5(y~5)~15=0

13—)(—12—25—1520
2
X=8
6
AB: y+11=z(x—4)

4y +44=6x—-24
6x—4y=68 = 3x—2y-34=0
Now, at Xx=8 40-12y-152=0

12y =-112
y=-28/3
C(8,-28/3)
. _|24+56/3-34] |56-30 213
J13 313 3

10g(,1) (x=2) 10959y (X-2)
e20%X _(2x13) X' —2x-3

17.02) f(x)=

Now X+1#1=>x=#0
X—2>0=>x>2
X+1>0=>x>-1

X2 —2x—-3%0 = (x—=3)(x+1) %0
= Xx=3,-1
Xe(2,oo)—{3}

18.(1) Let co-ordinates of B and C are
A(-2,-2)

1)

60° D(0,0)
B(a—a) xty=0  C(-a.a)

(a,—a)&(—a,a) respectively
And A lies on the perpendicular bisector of BC.
The co-ordinate of D(0,0)

Equation of line AD =y =X and A passing through line
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y—2x=2,
Therefore A(-2,-2)
:ﬁz%ngi
2
_8

3
19.(1) 1f {(pva)A(~ p)vr}—{(—a)vr} is false (fallacy)

Then {( pva)A(~p)v r} must be true and {(—q)v r} must be false.

P=AD=

AABC =

&l

(~q)vr isfalse then = ~ q is false and r is false

Means q is true and r is false 0]

{( pAQ) /\((~ p)v r)} is true means (Pv )&(~ pvr)
Both must be true

(~ pvr)= true then p is false

p — false

q— true

r —false

20.(1) 14x%-31x+3r=0;0,p

35%% —53x+ 40 =0;a,y

For common root o
2

o o 1
—124).+159%, 56)L—105A —742+1085
o a1
350 49), 343

9N A o, 350 5Sh
a:—:—’a i —

343 7 343 49
2
K—zﬁzx:o,s
49 49
A=0
Now, if A =5 then

5 3 4
a=7P=375
Then3—a:3x§xg:

7 3

25
7

Q
7
da_ 0.3
Y 7 4
Equation X2 — X (sum of roots) + product of roots =0
49x? — 245x +250=0
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21.(2)

22.(32)

SECTION -2

a-b+c
B=aa—-3b+4c
C=-a+2b-3¢
D=2a-4b +6¢
AB=(r-1)a-2b+3c
AC=-2a+3b—-4c
AD=a-3b+5¢

AB, AC and AD are coplanar,
A-1 -2 3

-2 3 -4 1=0
1 -3 5
(A-1)(15+12)+2(-10+4)+3(6-3)=0
(X—1)3—12+9=0
3(%—1)=3

A=2

>
I

Digit = 1,2,3,4,5,6,7,8,9
123 =°C;=20]
124 =°C;=10
125__="Cy=4
126789=1

35

134 =°C,=10
135 =%Cy;=4 |15
136789 =1=1

145 ="Cy=4|—>4

146789:>1=1}

235 =%C;=4
71" number236789

72" number 24567 8
Sum of digit = 2+4+5+6+7+8=32

23.(1436) Digits, — 1,2, 3,5, 7

Leading digit50or7 = ————— — 2x5% =1250
37-——=5=125
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357 ———=5%2-25

355 =52 =25
353 =10
35337 =1

1250+125+50+10+1=1436
x+10 y-8 z-0
1 2 1
p=a(x—2)+b(y—2)+3z=0
Plane containing the line,
a(—10—2)+b(8—2)+0:0

24.(355) L=

-12a+6b=0
b )
> ()
Also, a—2b+3=0
a—4a+3=0
a=lb=2
Now equation of plane, (X—2)+(2y—4)+3z=0
X+2y+3z—-6=0 ...(i)
1+54+21-6
Perpendicular distance, C:| R |: 0 =5«/ﬁ
J1+4+9 (14

a®+b?+c% =1+4+25x14=355
25.(60) Let first term a; common ration = r

a,=ar’,a;=ar’,ag =ar,a, =ar®

Given ard.ar® =9 and ar® +ar® =24

a’r®=9 ar? (1+r2):24
ar* =3._(ii) 1+r2=8
r2=7..(3)
3
a=—
49
Value of ayag +aya,ag +ag +ay

8 3,48 6

aar® +ararlar® +ar* +ar
a’rBrat+r? rart +ar®
P2, 3

— o xT"+—x
(407 49
9+27+3+21=60

(7)6+3+4—39><73
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26.3) f(x+y)=f(x)+f(y)-1 ..0)
v, X, yeR
Put x=0,y=0
f(0+0)= f (0)+ f (0)-1
f(0)=1 -..(i)
Differentiate equation (i) with respect to x,
f'(x+y)="f'(x)
f'(y)=f'(0)
f'(y)=2
f(y)=2y+c

f(x)=2x+c

X+a y-1 z+4

27.(9) Equation of BC:
(9 Eq > 3

Area of triangle = %x base x height
A(0,2,0)

-
B D C

2421
21:%><2><\/ﬂ><h
h=421
Point of D are 5A—a, 20 +1,3L—4
AD=5\L—a—-0,2L+1-2,3L—4—a
= S5h—0, 2 -1,3L -4 -«
5(5%—01)+2(2k—l)+3(3k—4—a) =0

25 —50+4A—-24+91-12-3a.=0
19\ —40-7=0
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_Ao+7
19

Now point of D O‘+35’80t+33 120,55

A

A(0,2,a)

2 2 2
Now [@+35) ,(B0+33 )\ (120-55_
19 19 19

(a+35)° +(8c—5)° +(7a+55)° = 21x361

11402 + 7600+ 4275—7581=0
1140° + 7600, —3306 =0
602 +400.—1742 =0

. _-20+/400+1044 _—20+38 _ 58 _ ,
6 6 6

oa=3
a? =9
28.(1120) Letthe termare T,,T,,1, T/

T, ="Cra(20) =", () ...(0)
Tra ="Cr (2x)" ="C, 2" ...(ii)
Trip ="Craa(20) ™ =,y (2)7 ...(ii)
[n
n r-1 Tv Am v 1 1
Now. Cr42 :g:>|r_—11n—r+1x1:> r _4
"crt 5 [n 2 'n-r+l 5
[rn—r
5r=4n—-4r+4
9r=4n+4 .(iv)
"C,2" 5
ncr+l(2)l’+1 8
n 1.5
[rlh—r 2 8
In
Ir+ln-r-1
r+1._5
n-r 4
Ar +4=5n—5r
9r=5n-4 (V)
From equation (iv) and (v)
n=8
r=4

Hence 8C,.2% =1120
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29.(10)

30.(1)

f(x+y)=f(x)+f(y)vx,yeN

f(1+1)=2f (1)=
f(3)=F(2)+F (1) =2x+Z=3x¢

Now, f(x)z(xX%j

il n/5 _1
= n(n +1)(n+2) 12

n
-2
5 n+1 n+2 12
R O S
512 m+2| 12
1im+2-2|_ 1

5 2(m+2) 12
12m=10(m+2)

6m=5m+10
m=10

9 s 1) 4 3\Lr
Coefficient of X” in | aX +B_ =C, (ax)
X

11C 11— 33 3r'B—r. X—r
Hence, 33—4r =9
—4r =-24
r=6

Coefficient of X° is 11C60L5B_6

11
Coefficient of X™° in OLX—L
Bx

e (™ (1) (B) " (x)
( 1)r 11C 11-r 11 r SrB

0

1

Bx

jr

11-4r=-9 = r=>5
Coefficient of X is = _11C50L6B_5
UCeodp8 = NCofp S > ap=-1
2
(oB)" =
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