A

JEE Main 24 June 2022(First Shift)

Total Time: 180

Total Marks: 300.0

Solution 1
. AP
T
|4
= AP =3 x 10" x (0.02)
=6 x 10° N/m?

Hence, the correct answer is option C.

Solution 2

= =
Magnetic forceF' | v
= Wp=0
= AKE = 0 and speed remains constant.
Hence, the correct answer is option A.

Solution 3
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Hence, the correct answer is option C.

Solution 4

. [C]
[S] — [m]x[AT]
and, [L] = ]

[m]
= They have different dimensions

Hence, the correct answer is option D.

Solution 5

\

t — 25 sin 0
g
(25)%(2sinfcosh)
g

"
= R = —25X35X2 X 3—5 X cosf

= R = 50t cos@

: _ogt o, 50t
. tanf = 55 X R

_20¢?
~ R

:>9:cot_1( R)

20¢?

and, R =

Hence, the correct answer is option D.

Solution 6

2a 2(“9)
(98
© 2x0.5%(9.8)

98
1

=9.8m

Hence, the correct answer is option B.
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Solution 7

T = mw?r
K 1\?
:>80:0.1><<27r><7><%) X 2
800 K2
=~ 2 T 900

= K =30 x 20 = 600

Hence, the correct answer is option C.
Solution 8

Since the droplet is at rest

= Net force = 0

= mg = qE
=q="=2x10"C

Hence, the correct answer is option B.
Solution 9
_>

W=[F.dr

— f12 dxdz + f23 3y2dy

_ 212 313

= [22°], + [v°],
=2x 34 (27-238)
=25J

Hence, the correct answer is option C.

Solution 10
According to the given information
GM 1 GM

(R+h)* 3~ R
= R+ h=+3R
b= <\/§—1>R:4685 km

Hence, the correct answer is option B.
Solution 11
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I = Igcos(wt) say
= At maximum wt; = 0ort; =0
o

V2

Then at rms value I =

iwh:%

:>(,«.)(t2—151):l

4
— r _ T
At= dw ~ 4X27w

_ 1
= 200 S O 2.5 ms

Hence, the correct answer is option A.
Solution 12

y1 = 5sin(2nx - 2nvt)
y2 = 3sin(2nx - 2nvt + 3n)
= Phase difference = 3n

= Ayt = |/ A2 + A2+ 24, 4; cos (37)

= Apet = 2 cm

Hence, the correct answer is option A.

Solution 13

H=4.5x 1072

So B = JguH

Thus E = B (where n = refractive index)
_ 3x108x47rx10 "x1.61x4.5x102

So B = V1.61x6.44

E = 8.48

Hence, the correct answer is option C.
Solution 14

An atom based on classical theory of Rutherford’s model should collapse as the
electrons in continuous circular motion that is a continuously accelerated charge
should emit EM waves and so should lose energy. These electrons losing energy
should soon fall into heavy nucleus collapsing the whole atom.

Hence, the correct answer is option C.
Solution 15
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220A — 105B_|_ 1150
= Q = [105 x 6.4 + 115 x 6.4] — [220 x 5.6] MeV

= Q =176 MeV

Hence, the correct answer is option D.
Solution 16

v, = 3.5 x 10° Hz

. )\: c — 3><108
t Ve 3.5x10°
. Size of antenna :%
8.57x1072
4
=21.4 mm

Hence, the correct answer is option C.

Solution 17
i1 N 300
Initially : 4 =1-— I
= Ty =400 K
Finally : Efficiency becomes%
1 _ 300
=5 =1- T
= T; = 600K

= Temperature of the source increases by 200°C.

Hence, the correct answer is option B.

Solution 18
Field inside the dielectric = kz
According to the given information,
L =3.6x 10
Eo
Q
= A =3.6 x 10
€o
=k =2.33
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Hence, the correct answer is option D.
Solution 19

_ Mo!
B = 2r

Hence, the correct answer is option C.
Solution 20

Thermal current is same so
dQ ATy _ AT

a b b

20 ., g _ 80
or 16><K—8><K
= K =8K

Hence, the correct answer is option B.
Solution 21

Because the vessel is closed, it will be an isochoric process.

To double the speed, temperature must be 4 times (vaﬁ)

So T, = 1600 K, 7; = 400 K

Number of moles are g—g =2

so @=nCv AT =2x > x 2 x 1200
=12000 cal =12k cal

Solution 22
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1 (ke 4\ (L _ 1
=) (& -w)
Here |Ri|=|R2] =R

1 2 1
:»Jc—11:(1.5—1)(§>:E

1 _ 1 _
= = =1 or R=15 cm

For the concave lens made up of liquid
L —125-1) (—3) = —~ cm

fl2 R

Now for equivalent lens

1_2 , 1
R T
_2 1 _ 3 _ 1
15 30 30 10
or fo =10 cm
Solution 23
_10x107®
B~ 10x10°°
=10% Q

. _ AIC RC
A=(37) < (%)
_ 1.5x10°° 5x103
10x10°¢ 1x10°

_ 1.5x5
==75" x (1000)

=750

Solution 24

Vims
z

Irms:
z = X2 = W2

— 277 x 50 x 220

1000

= 207
: _ 0220 _ 11
s = 550 =
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: _ 11
.. Ipeak—\/§ X =
V2x121

T T
V242
T

Solution 25

Position of 1St maxima is %

= According to given values, required separation
2m

0.5 mm

= 2 x (655 nm — 650 nm) x

= Required separation = 3 x 107> m.

Solution 26

Let us say the work function is ¢
= 2¢ = ¢+ %mv%

and 5¢ = ¢ + 5 mv’

Fgom (1) and (2)

Y2 _ 4 V2 __
2 1 or - = 2
Solution 27

Based on the situation

h = —ut, + %gt% — throwing up .....

h = uty + % gt% — throwing down ....

h = %gt2 — dropping ...
and O=u(t1—i&g)—%g(tl—tg)2 ..... i

Solving above equations t = /11>

=1t=46x1.5=3s

Solution 28

mo(+8) = 34(3)

= 0.1 x 10 x (0.15) = 1%(0.05)°

— k=120 N/m
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Solution 29

At balancing point, we know that emf is proportional to the balancing length.

i.e., emf « balancing length
Now, let the emf’s be 3¢ and 2c«.

= 3 = k(75) ..... (1)
and 2e = k()  ..... (2)
= [ =50 cm
= Difference is (75 - 50) cm = 25 cm.
Solution 30

=

AN

‘40 cm" 60 cm i

+—>

30 cm

If A is the mass per unit length of the scale then
0.02 x (30) x 10 + M40 x 20 x 10 = A60 x 30 x 10
0.006 = A10
Or 100A = 0.06 kg

=6 x 1072 kg
=>Xx=6

Solution 31
Ci5Hsp + 20y — 15 CO; + 15H,0

One litre of fuel has a mass (0.756) x 1000 g.

~. Moles of Ci5H3g = ;—i’g

Moles of Oy required = % X %

Mass of Oy required 4—25 X ;ilg x32g = 2592 ¢

Mass of CO; formed = 15 X ;%g x 44 = 2376 g

Hence, the correct answer is option C.
Solution 32

For degenerate orbitals, only the value of m must be different. The value of ‘n’
and ‘" must be the same. Hence, the pair of electrons with quantum numbers

given in (B) are degenerate.

Hence, the correct answer is option B.
Solution 33
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Complex/compound Hybridisation of central atoms

List-I List-II
(A) [PtCl4]%2~ | (III) dsp>
(B) BrFs (I1V) sp3d?
(C) PCls (1) sp3d
(D) 2¢p3
[Co(NH3)e13+ | (ID) d7sP

Hence, the most appropriate answer is given in option (B)

Hence, the correct answer is option B.

Solution 34
A(g@ = B(g + 3C(g
t=1 pi —piv  pix =

(eq. m conditions)

.. P (equilibrium pressure)=p; — p;a + pja + ~ ;0‘
=pi (1+3)
.
2
e et
Kp="pia = X
(1+§) 2(1—a) 22
1 3
p2a?
- 1
(2+0)7 (1-a)

Hence, the correct answer is option B.
Solution 35

Oil in water emulsions can sometimes separate into two layers on standing.
The most relevant example for the above case is milk, which can separate into
two layers on standing for a longer time. Therefore, statement (I) is correct.
On adding an excess of electrolyte, coagulation occurs and emulsion is further
destabilised. Therefore, statement (II) is incorrect.

Hence, the correct answer is option C.
Solution 36
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Oxides

Na>O — Basic

As>03 — Amphoteric

N>O — Neutral

NO — Neutral

C|207 — Acidic

Hence, only one amphoteric oxide is present.

Hence, the correct answer is option B.
Solution 37

Ores Formula
(A) Sphalerite | (IV) ZnS
(B) Calamine (III) ZnCO3
(C) Galena (I1) PbS
(D) Siderite (I) FeCO3

Hence, the correct answer is option A.
Solution 38

Hydrogen combines with nitrogen to produce

Ammonia in Haber's process.

N2 (g) + 3Ha(g) = 2NH;(g)

In this process, iron oxide is used with small amounts of K;0 and Al>O3 to
increase the rate of attainment of equilibrium.

Optimum conditions for the production of ammonia are a pressure of 200 atm
and a temperature of 700 K.

Earlier, iron was used as a catalyst with molybdenum as promoter in this
reaction.

Hence, the correct answer is option B.

Solution 39

(A) Both LiCl and MgCl, are covalent in nature due to high polarizing power of

Li+ and Mg*2 ions.
Hence, they are soluble in ethanol.

(B) Oxides of Li,O and MgO do not form super oxide.

(C) LiF is least soluble among all other alkali metal fluorides due to high lattice
energy of LiF.

(D) Li»0 is least soluble among all other alkali metal oxides.

Hence, Statements (A) and (C) are correct.
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Hence, the correct answers are options A.
Solution 40
Structure of BaHg

/H\
- -~

- -

“H -
It has two 3-centre-2-electron bonds and four 2-centre-2-electron bonds.
Hence, all B - H bonds are not equivalent.

It is an electron deficient compound as the octet of boron is incomplete.
Hence, it can behave as a Lewis acid.

It can be synthesized from both BF3 and NaBH4

450 K
2BF; + 6NaH —— BgHg + 6NaF

2NaBH; + I, —— BgHg + 2Nal+ Hs
It is a non-planar molecule.
Hence, only Statements (C) and (D) are correct.

Hence, the correct answer is option C.

Solution 41

The most stable trihalide is NF3

Order of stability: NF3 > NCI3 > NBr3 > NI3

NCl3 is explosive is nature.

NBr3 and NI3 are known only as ammoniates. The stability of trihalides

decreases down the group due to weakening of N — X bond and inability of N to
accommodate large sized halogen atoms (Cl, Br, I) around it.

Hence, the correct answer is option A.
Solution 42

P+3 is not present in the enamel of teeth. The compound present is
[3Ca3(PO4),-CaF,] which contains Cat?, P> & F~.

Hence, the correct answer is option B.
Solution 43
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CH,— CH; CH,— CH,

HNO,
HSO, |
(C SHIO)
(A)

Br, A

Br — CH—CH,

Y

alc KOH

CH—CI-L

s

Hence, the correct answer is option B.
Solution 44

Statement (I) is correct as monocarboxylic acids with even number of carbon
atoms show better packing efficiency in solid state, statement (II) is also
correct as the solubility of carboxylic acids decreases with increase in molar
mass due to increase in the hydrophobic portion with increase in the number of
carbon atoms.

Hence, the correct answer is option A.

Solution 45

0:<:>:0 is a conjugated diketone.

In rest of the diketones given in the question, the two (C = O) groups are not
in conjugation with each other.

Hence, the correct answer is option C.
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Solution 46
OCH OCH,

3

NaCN

» o

o
l @) (i) H,0°

OCH,

OCH,
CN
OH CH,NH,
OH

Hence, the correct answer is option D.
Solution 47

Polyesters are formed by condensation reaction between alcohols and

carboxylic acid.
Poly-B-hydroxybutyrate-co-B-hydroxy valerate (PHBV) is a polymer obtained by
condensation reaction of 3-hydroxybutanoic acid with 3-hydroxypentanoic acid.
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OH OH

CH,— CH— CH,— COOH + CH,— CH,— CH— CH,— COOH
3-hydroxybutanoic acid 3-hydroxy butanoic acid

l i i
~€O—CH—CHz—C—O—CH—CHz—C-)7
| | /n

CH,

PHBV
Hence, PHBV is a polyester.

Hence, the correct answer is option D.
Solution 48

Cellulose contains B-glycosidic linkages only.
Structure of cellulose

CH,—OH
0.0
OH
CH, OH
————O0 0 t———_ \ Blinksonly
<OH present
OH
0]
IXI

On boiling with dil. HSO4 at 393 K under 2-3 atm, ‘X’ forms glucose, which
given gluconic acid on treatment with bromine water.

Hence, the correct answer is option B.
Solution 49

Penicillin G is a narrow spectrum antibiotic.

Hence, the correct answer is option D.
Solution 50
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On addition of dimethylglyoxime to alkaline solution of Ni*2, a bright red ppt. is
obtained.

Ni*2 + 2dmg — [Ni(dmg)>]*2 (Bright red ppt)

Hence, the correct answer is option A.
Solution 51

Since X occupies hcp lattice,
Number of particles of type X in a unit cell = 6

Number of particles of type Y = % x 12 =28

6

. Percentage of element X=,7 x 100
_ 300
7
=42.85
~43%
Solution 52
203 (g) = 302 (g)
1-2 3x
2
Given, x = 0.5
k= 3(0.5))° x1
TP 2% (0.5)2x 1.25
: _ 21 05 _
kp =% x 15r =1.35

AG°=-2.303 RT log k,
——2.303 x 8.3 x 300 log 1.35
——8.3 x 300 In (1. 35)

——747 J mol !
Solution 53
7.47 = C x 0.083 x 300
(n = CRT)

(Where C represents the concentration of glucose solution and n represents
osmotic pressure)

C = somss (mol L)

0.083x 300
which in gm /L = ﬁ x 180
= 54gm /1

Page 16 of 32



Solution 54

Ece — EO — 0.06 1 [H®]2
1l cell 2 og [Cu”}
0.576=0.34 — 0.03 log )
.576=0.34 — 0. 8 foor

0.576 — 0. 34=—0.03 log [H®]* + 0.03 log (0.01)

=0.06 pH — 0. 06
pH~4.93 =5
Solution 55
T Slope =—18.5
Ink
10° g
T —p
E,
Ink = In A — RT )
. Slope of the graph = — S —18.5
. E,=18.5x 8.31 x 1000 ~ 154 kJ mol !

Solution 56

Chromate ion — CrOi_, oxidation state of Cr = +6
Dichromate ion — CrOi_, oxidation state of Cr = +6
.. Difference in oxidation state = zero

Solution 57

Structure of Coy(CO)sg

O\ o\

CO— CO CO—CO

CO/ \CO/ \CO

Number of Co - Co bonds =1 = X
Number of terminal CO ligands = 6 =Y
“X+Y=1+6=7

Solution 58

Millimoles of used acid = %

Millimoles of NH3 = 30 x 0.25 = 7.5
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Mass% of nitrogen = % x 1073 x 14 x 100 ~ 63%

Solution 59

Given compounds :

0 (electrophilic
centres)

CH— CN

Number of electrophilic centres = 3
Solution 60

AN X

Number of sp? hybridised carbon atoms = 2
Solution 61

Set A represents region 1, i.e., R1 and clearly set B has infinite points in it.

Hence, the correct answer is option D.
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Solution 62
32022:(10 _ 1)1011

:101100(10)1011 (_1)0 _|_ 101101(10)1010(_1)1 +

=bk — 1, where ke I
So when divided by 5, it leaves remainder 4.

Hence, the correct answer is option D.
Solution 63

S = 4mr?

ds dr

5—87'('7“%

%zconstant
dr

so = ro- =k (Let)

rdr==Fk-dt

=T =kt+C

att=0,r=3

9

2 =0C

att=>5,r=7

49 9

5 =k-5+5

= k=4

At t =9,

r _ 81

2 2

So, r=9

Hence, the correct answer is option A.
Solution 64

R
2W 3R 3B

1B o "W

ooooo
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P(1R and 1B)=P (4)- P (212 + P(B) . P (122

A
_ 1. 36’1-101 1 201-301
2 602 2 n+502
13
1R1B \ __ 2 15 6
P( A )_131 2T
2 15 2 (n+5)(n+4)
1
10 6
= 3 6 - 11
Ly 11
10 (n+5)(n+4)
1 _ 6 36
=10 T 10 T nes) (ntd)
— 5 _ 1

10x36 (n+5)(n+4)
=n’4+9n—-52=0
= n =4 is only possible value

Hence, the correct answer is option C.
Solution 65

For tangent to parabola y = x2 at (2, 4)
L

42 |(2,4)
Equation of tangentisy - 4 = 4(x - 2)
=24x-y-4=0

Family of circle can be given by
(z—2°+(@y—4)"+2(4z—y—4)=0
As it passes through (0, 6)

22 4+ 22 4+ X (~10) =0

_ 4
:>>\_5

Equatiog of circle ig
(x—2)"+(y—4) —|—%(4w—y—4)=0

16 4
5 5

= (m2+y2—4w—8y+20)+ (—x——y

A=—4+Y8 Cc=2-1
So, A+ C = 16

Hence, the correct answer is option A.

16

5

B

) =0

)
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Solution 66
1 1 1
A=la 2a 3
1 3a 5

=1(10a — 9a) — 1(5a — 3) + 1(3a? — 2a)

— a — 5a + 3 + 3a2 — 2a
=322 —6a + 3

For inconsistency A =0, i.e.,, a =1
Now check fora =1

xX+y+z=1 ... (i)
X+2y+3z=-1 ()]
xX+3y+5z=4 ... (iii)

By (ii) x 2 - (i) x 1
X+ 3y +5z=-3
So, equations are inconsistent fora = 1

Hence, the correct answer is option B.

Solution 67

1 1

=15
(a+B)’—2a8
T D
¥_2

= =15

9

A2

= o =

= A\ =

Hence, the correct answer is option B.
Solution 68
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Let tan 'z =t e (5, T)

cot_lng—t

F@) =+ (5 -1t

Max will occur around t = —%

Range of f(t) = {7;;, 78”3)

ke g 1)

Hence, the correct answer is option A.
Solution 69
|A| =a®+1
ladj A| = (a® +1)

S:{l, V3, VB, VT, ..., \/E}

2

S gdet (adj A)=(1>+1)" + 3+ 1) + (5 + 1)*+... +(49 + 1)°

=2% (17 + 2° + 3°+... 4257
4 252651
—4 . -

=100 - 221

=A =221

Hence, the correct answer is option B.

Solution 70
4 4(2m—x2)
fle)=7 —de+d=—7
. 2 + 3_
1 2
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So maxima occurs at x = 2
f(2)=40-222+42+5=5

So clearly f(x) = -1 has exactly 2 solutions

£ (@)= 0 (20— 2?)

So f'(e) —f7(2)>0

So option c is not correct

Hence, the correct answer is option C.
Solution 71

Mop — MTangent
Y1 2
o = 3z] + 6z,
T3 +3z3+5
T

= z3 + 327 + 5 = 33 + 622

= 227+ 322 —5=10

= (z1 — 1) (22 + 521 +5) =0
So, (@1, y1) = (1, 9)

= 3.’1,‘% + 621

0 (0. 0)

Hence, the correct answer is option D.
Solution 72

f(z) =2z —1)(z+2)| + 12
0§x<% f(m):(1—2$)(w+2)+%
f(x) =—4x — 3+ cos2x <0

Forxzéz f(x) =4z + 3+ cos2z > 0
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So, minima occurs at x = %

F @), =[25)" + § —2 +sin (3) - cos

)

N |

=sin1
So, maxima is possibleat x =0orx =1
Now checking for x = 0 and x = 1, we can see it attains its maximum value at x
=1

f(z) =[2+3—2+ %2
=3+ 5sin2

Sum of absolute maximum and minimum value= 3 + % (sinl + sin 2)

Hence, the correct answer is option B.

Solution 73

a1 + as+...+a, = 192

= % (a1 +ap)=192 ... (1)
as +a4+ag+ ...+ a, =120

= S (e +1+a,)=120 ..., (2)

From (2) and (1)

Hence, the correct answer is option B.

Solution 74
dx 2
o~y =yt e

2
If = el W = e2Iny — L

Solution is given by
1 1
v =[y (y+1)e¥- dy

y
= % = [(y+1)e¥dy
= = =ye¥ +¢

Page 24 of 32



=z =y (ye! +¢)

at, y=1, x =0
:>0:1(1.61—|—C)
=c=—e

at y=e, x =e?(e-e —e)

Hence, the correct answer is option A.
Solution 75

1132 y2 _1

2\ b
(%)

Tangent in slope form

iy:mwzl:\/s—zm2—b2

Az B
2

i.e., sameasy = 5

Comparing coefficients,

Ab22b2”i

m = 9 gm — = 4
S GNP 9 _ W
Eliminating m, 5 - 4~ —b" =7
N
= ol 4

Hence, the correct answer is option D.
Solution 76
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=b-d=|e] )

b =2 (¢ xd)
= (B + (?\2 —2-¢ :4‘7)2)7‘251112;;
=1+|c ’2—2)?24‘7)2(?\;)2

Hence, the correct answer is option C.
Solution 77
3P(X=0)=P(X=1)

3."C,P°(1 - P)" ="C,P*(1—P)""'

3 _ P
n~ 1-P
1 P
=1 1p
=1-P=11P
=P=
P(X=15)  P(X=16)
P(X=18)  P(X=17)
:> 33015P15(1—P)18 B 33016P16(17P)17
BoPB1-P)*® B0, P(1-P)"°

() ()

= 113 — 11 = 1320

Hence, the correct answer is option A.
Solution 78
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1< T ) and 22— 32 +2>0, £1

—  z2-9

(z—3)(2z+1) >0

z2-9 -

5(z—3)
29

>0

T

Solution to this inequality is z € {_21, oo) — {3} forx2-3x+2>0and # 1

z € (~00, 1)U (2 00) = {357, H2 1

Combining the two solution sets (taking intersection)
1 3+v5  3-6

ve[-L 1)U (2 00) - {55, 50

Hence, the correct answer is option D.

Solution 79

tanB (sin6 + 1) - sin26 =0

tan® (sin@ + 1 - 2cos208) = 0

= tan® = 0 or 2sin26 + sin6 -1 =0

= (2sinB + 1)(sin6B-1) =0

= sinf = — or 1

2
But, sinB = 1 not possible

9:0,71_,_7_(_,_%’—75%
n(S) =5

— _ ° 5T T
T=)cos20 = cos0" + cos 2w + cos (—2m) + cos (—3) + cos (—3)

=4

Hence, the correct answer is option B.
Solution 80

letx: (pAg)=(pA~qg)Vv(~pAg)

Case-I

When A is same as v

Then (pA~q)vVv (~pAg)becomes(pv ~qg) Vv (~p v qg)which is always
true, so x becomes a tautology.

Case-I1

When A is same as A
Then(pArg)=(pPA~qg)Vv(~pArQq)
IfpaqgisT,then(pAa~qg)Vv(~~pAQqg)isF
So x cannot be a tautology.

Case-III
When A is same as =
Then(p=~qg)Vv(~~p=qg)issameat(~p v ~qg)v (pvVv qg), which is always
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true, so x becomes a tautology.

Case-1V

When A is same as <

Then (peq)=(pe~q)Vv(~vpeq)

p ¢ g is true when p and g have same truth values, thenp e ~gand ~p & g
both are false. Hence x

cannot be a tautology.

So finally x can be v or =.

Hence, the correct answer is option B.
Solution 81
=+ 3f(c) + 2f(a) + f(d) = f(b)

Value Number of
of f(c) Value of f(a) functions

1 7

2 5

0 3 3

4 2

0 6

1 2 2

3 1

0 3

2 1 1

3 0 1

Total Number of
i 31
functions =
Solution 82

Let student marks x correct answers and y incorrect. So 3x -2y =5and x + y
< 5wherex, yeW

Only possible solution is (x, y) = (3, 2)

Student can mark correct answer by only one choice but for incorrect answer,
there are two choices. So total humber of ways of scoring 5 marks =

5C,(1)° - (2)° = 40
Solution 83

Clearly B is (—%, +\/5> and C is (—%, —\/E)
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5 v
Area of AACD:% _ 3 —ya 1

Ja
3cosf asinf 1
0 0 1

3cosf asinf 1
= A = |3,/asinf + 3,/acosf| = 3,/a |sinf + cosf)|
= Apax = 3y/a - /2 =12
2
= a= (2\/5) =8

Solution 84
Let ABA+ 7, -A+1,A-2)and B(2u, 3u + 7, 1)

So,DR'sof ABx 3A-2u+7,-(A+3u+6),A-pu-2

Clearly 3,\—iu+7 _ )\+34u+6 _ A—;—2
= BA\—3u=-16  ..... (i)
And A—5p =10  ..... (ii)

From (i) and (ii) we get A = =5, p = -3

So, Ais (-8, 6, -7)and B is (-6, -2, -3)

AB=+/4+64+16

= (AB)* = 84

Solution 85

v f(-1)=2and f(1) =3

For x € (-1, 1), (4x2 - 1) € [-1, 3) hence f(x) will be discontinuous at x = 1

and also

whenever 4x2 -1 =0, 1 or 2
1 1 V3

jx—ig,iﬁ and :I:T

So there are total 7 points of discontinuity.
Solution 86
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() = sinf (1 + f; f(t)dt) + cosf ( I

Clearly f(6) = asinB + bcos6

s
2

Where a =1+ [2 (asint + bcost)dt

wl

=a=1+20  ..... (1)

™

and b= [ (at sint + bt cost)dt

|

=b=2¢ ... (2)

From (1) and (2) we get
a= —% and b = —%

So, f(0) = —l (sinf + 2cosh)

:>|f0§ de‘ Li4+2x1)=1

Solution 87
_x2-9
Let f(z) = -

) (z—1)(z—9)
= f(z) = s

So, a = (1) = 2 and B = min (A0), f(2)) =
3 3

z2-9
:E}da::_fl s dr+

\
H%ml@

L ef (o)

5
3
3
+ [ ad
9
5

(w+5+$1—_65

[S 3=}

2 414+16m (L) + 2 =18+16In ()

Clearly, a1 = 18 and ay = 16, so a; + ay = 34.

Solution 88

~* (a, B) lies on the given ellipse, 25a2 + 4p2 = 1
Tangent to the parabola, y = mx + % passes through (a, B). So, am? -

1 = 0 has roots m1 and 4mq,

Bm +
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my +4m1:g and mq - 4m; =

Gives that 4B2 = 25a ... (2)
From (1) and (2)
25(a2 +a)=1 ... (3)

Now, (10a + 5)2 + (16B2 + 50)2
= 25(2a + 1)2 + 2500 (2a + 1)2
= 2525 (402 + 4a + 1) from equation (3)

. 4
_ 9525 (2—5 n 1)
— 9929

Solution 89

Ci:y=x3

Cor:y2=x

and C3 =y = 2|x|

Cy1 and Cy intersect at (1, 1)

C, and Cs intersect at (i, %)

5
Ri+R 12
SO, 1 2 12

R, L
8
Ry
Ry
= R 19
Solution 90
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- = iog ok Ao
b1 X ba=|1 —q 0|=—-ai—j+(a—1)
1 -1 1
A1 —da=—1+j+k
(71—72)-(?1X72)
Shortest distance = -~
b1><b2

N \/g _ 2(a—1)
a+1+(a—1)*
=6(a®—2a+1) =2a® — 2a +2

=(@a—2)(2a—1)=0
= a = 2 because a € z
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