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Physics
1. (a) We have
Np =4, Ng=4&N.=4
SO, NA = NB = NC'

2. (a)
| 1
Wehave,tavzvl+72
21 l+1 2 1+1
=t — = — 4 —
Voo Vi V, 48 60 V
1 1 1 1 1 1
> — = — [— —_—_— e
24 60 V V 60 24
1_2—5
Vo 120
> -V=-40
= V =40 km/hr

3. (o

We can see from diagram

i 30°—V“ =V.= b =2V.=2x%40

S =y T e T Sing0e T < e T

= 80 km/hr
4. (d) h = u?sin? 0 _ 502sinZ 60°

2g 2X10

_50><50><3_9375
T T axz20 oM
5. (b)

40 kg 60 kg

7 & 1000N

Taking both mass of single system, we get
1000 = (40 + 60)a
= a =10 m/s?
for 60 kg block
1000 — T = 60a
1000 T=600=> T =400N
6. (a) We have

AP = mVl - (_m Vz)

m

-

(17777777777 777777
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=>8=m(V; +V,)
=8=0.5(10+V,)
=>16=10+V,
= V,=6m/s
7. (a) Let x be the maximum compression. Now, potential energy gain by spring = Potential energy loss by mass of
1 kg

1
Ekx2 = mg(1 +x)

1
Ex15><x2=1><10><(1+x)

= 15x? =20(1+Xx)
= 3x2=4(1+x)
= 3x2—-4x—4=0
> 3x*—-6x+2x—4=0
= 3x(x—-2)+2x—-2)=0
= x=-2/3o0rx=2
-ve value of ' X ' means spring moves upward, so it is impossible. So x = 2
8. (0
We know that
P=FV
= P = maV
dv
P=>P=m—V
dt
tpdt (Y
=> || —= f vdv
o M 0
P v2

2Pt 2><12><6_6
0 m/s

mll_‘)l + mzr_z) + et

m1+m2+"'.
3

() 32 e[n() 3

e
rcm_

X 3+ (1)41x4+
™3) 2

M

10. (b)

////// ////,,,,
//// ////// 722 '////7///
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We have, 0 =
’ 4TR2

Fill the hole with mass. Now consider the system as (complete disk + hole filled with negative mass)
About centre, [,o; = g + Ihole

= e Lo o) [ oo )

_1 e 3(m)4R2 R?
=2 TR/ \ e )\ g

e S R
2 2x81 2 27

_ mR® 26 13mR®

2 2727

Z

lx

We have |F, | = Extra buyonat force that acts on it after dipping ' x ' distance as shown in diagram
=pAXg

Now, 1_7)res is proportional to x and it acts opposite to ' x . So we will have a SHM

In SHM, F,, = mw?x

So, pjAxg = mw?x

plAg 7ol m 5 m
= _— = — — SN
® m " [piag " [p(rdg

. : o T
12. (b) To move from one point of zero velocity to next such point, time taken = >

So,§= 0.5= T = 1sec

21
:$= 1= w = 2mrad/s

13. (a) By law of conservation of mechanical energy

1 V2 GMm_—GMm
2™ R _ R+h
L o o (1 1 )
= M R "R+ n

2

1 GMh
— V= ———
2 R(R + h)
1

2

y 2><<ZGM)— GMh
* R/ R(R+h)

2o e 800 1 1
R+h 7200 9 3
14. (a) We have
Tl Fl
AIZY—AI:?\:E
1 Kl
:>A10<K=>Alocr—2:>Al=r—2

Forl =0.5mandd = 0.5 mm
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Kx 0.5 P

Forl =200 cmand d = 2 mm.
Kx2

Al=——— =2 x10%
(1 x1073)2
Forl =300 cmand d = 3 mm
Al K3 1.33 x 10k
=———=133X
(1.5 x 1073)2
For]l =100 cmandd = 1 mm
Al = Kx1 =4 x 10°k
~(0.5x1073)2

As Al is highest for 1 = 0.5 and d = 0 mm

So, (a) is correct.

15. (a)

16. (¢) For gas, viscosity increases with increase in temperature.

But for liquid viscosity increase with increasing temperature.
So (A) is correct.

Water does not wet an oily glass because adhesive force dominate the cohesive force here.

So (B) is incorrect.

If liquid wet the surface, angle of contact is less than 90°. So, (C) is incorrect.

17. (¢)
dQ

—) =€ 0 A(T¢ -T*
(dt)net (To )

=0.5x5.67 x 1078 x 4 x (400* — 200*) = 2721.6 Watt
18. (c) We have

T.
n=1--=
Ty
So, initially
300 300
04=1—-——>=>—=06=> T; =500K
Ty Ty
Finally,
300 300
05=1- =05= T, +AT=600K

=
T, + AT T, + AT

=500 +AT =600 =>AT=100K
19. (a)

20. (b) A diatomic molecule has 1 vibrational DOF.
21. (d) We have

f—l T
° 2l
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1 |Tl
3f0:ﬁ E

1 \](m+2><10_3)g><1

= 100 =

2x1 2x10°3

[Tz(m+M)gandu:?]

1 (2x1073+m)10

= 10* ==X
4 2x1073
10* x4 x2x 1073 s
=m+2x10
10
= 8 =m+ 0.002
m =~ 8 kg
22. (d) We have
_ 1 4192
¢ 4mey (r— t + tV K)?
Initially,
1 q
F= — [t=0
4me, r? [ ]
Finally,
r
t==,K=9
5
So,Fl = %

T (1-550).
1 ¢ 25 1 ¢* 25
T 4mey (7r\2 49 4meyr? 49
(5)
23. (a) We have

1
sinC =&z sinC ==
M1 2

= C=30°

24. (c) We have

T= PEsin©
=5x%x10"7 x 2 x 10* x sin60°

=5><10-7><2><104><§=8.66><10-3 N/m
25. (a) We have
di = qf
=107°%x9 =(C; +C, + C3)V
=>9%x107°=6x10"°V
= V=15V
So,q3 =C3V
=3x107%x 1.5 = 4.5uC
26. (b) We haver; = 10 cmand ry = 4 cm
Work done = AU = U; — U;

=9><109><10><10‘6><12><10‘6[—1 ——1]=162]
0.04 0.1 '
27. (a) We have




Andhra Pradesh EAPCET 2022

Jrrmr—

% ANDHRA PRADESH EAPCET PYQs
r——

R
= [ B(r? + rZ + 2rry) x 2mrdr
0

R4-

=2 PR
= T[B 2

2

Soa chrough given section
T T
_(5+3)
21
R4-
4

X 2T B[—
rgR?

T 25+4r
=254+r=0.5010+
= 254+r=5+0.5r
= 0.5r=2.5
= r = 5.

29. (d)

y

>

R3
+ zro * ?:|

2

2ryR3
3

2roR3

)

r)

X =-2cm

=
Borigin =

2T [0.01 B
F= e(V X §)

—eUB [ +1]
= —J+1
2vz
30. (a) We know that
2™ m gB
T= =
gB 2T m

So, frequency is independent of kinetic energy of electron, therefore f; = f,.

31. (a) We have that
I
MBy
1
T Bn
1
—m = B«x

T=2m

T «

T «

T2cos 0O
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B, (T, 2 cos®, _ (30 2 \Bxv2
SO’B_Z_(T_l) xc0561_(%) X 2x1
9 3x+2 9V3
= —X =

4 2 42
32. (a) We have
B _Bo_ 87 =29x1078T
°7 ¢ 3x108 7

33. (d) We have

. _x,  2mfL  2mx350x0.1 )
an¢=p=—p—= 110 =

So, ¢ = tan"1(2)

34. (¢c) We have

[ Bo 2C
21,

2] |2 X 41 x 107 x 9240
Bo= |7¢ = 3 x 108 =88uT

35. (d) For completely reflecting surface, where light falls at 6°.
(AP) _2IA 5
2c) = ¢ oS

. 2x10‘3x20x10‘4xl
= = —_
3 x 108 N

=> F=94x10"°N
36. (d) Among all the available metal, platinum has highest ionisation energy.

So, it will have highest work function.

37. (b)
1 1
(a) AE = —13.6 I:? F— F
13.6 [1 1] 13.6 X —
=-13.6X|-—1|=-13.6 X —
9 9
~ 12eV
1 1
) AE=-136 e
= 13.6eV
38. (a) We have
R =Ry A3
R R 1
>—=AY3> ln(—) ==In A
R, R,/ 3
So, graph between In (Ri) and In A is straight line.
o
39. (d)
40. (b)
Chemistry
41. (c¢) Given condition, Ax = Av
h
Ap.Ax = i

h
or, mAv.Av = —

4m
’h 1,h
orAv= [— == |—
4T M 24 mTm

Uncertainty in momentum,

Ap — A_m h_l hm
p—mV—2 mtm 2. T
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42. (a) Radial nodes=n—1—-1
Angular nodes = the value of ' 1"
4f orbital, n = 4,1 =3

Radial nodes=4—-3—-1=0
and angular nodes =1 =3

L
N
44. (a) The metallic character increases down the group and decreases from left to right of a period.

43. (a) —; \ﬁ%\f\l Diagonal relationship

45. (c¢) Small size and high positive charge of a cation highly polarizes the large sized, high negative charged anion.
Therefore, enhances the posibility of covalency.
46. (a)
M.O. : B,(10)
KK*
1
=02 s%(02 s*)?(n'2px = n'2py); B.O. = 5(4 -2)=1
C,(12) = KK*02 s2(02 s*)?(m?2px = m?2py)
1
B.O. =§(6—2) =2
N,(14) = KK = 02 s2(02 s*)?(n?2py = m?2py)c?2p,

1
B.O. 25(5 —-2)=3
Greater the bond order shorter is the bond length.
X3 > X1 > X,.
47. (a) z > 1 for a gas in all pressure is not compressible easily.
48. (b) Irrespective of source, a given compound is made up of same element with fixed composition.
49. (b)

0 0 0
% +6 “ +6¢
O=Br —pB"*——Br—=—0
04 |O| %0
Br,0,

50. (c) Entropy increases from liquid phase to gaseous phase.
51. (d) W = —2.30nRTlog 2
2

From1 — 2

15
W, = —2.3O3nRTlogE

W, =-1011.4 ....(1)
From 2 — 3

10
W, = —2.303nRTlog (?)
W, = —-1729
From 3 — 2

5
W; = —2.303nRTlog (E) =+1011.4

From2 — 1
10
W, = —2.303nRTlog (E) =+1011.4

Wrotar = Wy + W, + W3 + W,

—1011.4 + (—1729) + 1729 + 1011.4 = 0.

52. (d) N,(g) + 3H,( g) = 2NH3( g) + AH — Exothermic reaction. According to Le Chatelier's principle, the
reaction will proceed in backward reaction as the temperature increases.

53. (c¢) According to Henderson's equation-




I‘(G p 874 ANDHRA PRADESH EAPCET PYQs
; Andhra Pradesh EAPCET 2022 9% -

— edl

[salt]
[ acid ]
54. (d) CaC;, + 2D,0 - C,D, + Ca(OD),.

Al,C3 +D,0 - CD, + 4A1(0OD);

55. (a) Smaller the size of the cation, greater is the hydration enthalpy.

56. (a) NaNO3 — NaNO, + O, but 4LiNO3 — 2Li,0 + 4NO, + O,.

57. (d) Boron is highly crystalline black coloured solid. 1° B isotopic has high ability to absorb neutrons. That's why
metal borides are used in nuclear chemistry as protective shields and control rods. Boron has high melting point,
low density and very low conductivity of electricity.

58. (d) Pbl, does not exist because Pb — I bond initially formed during the reaction does not release enough energy to

0.5
pH = pK, + log =475+ logﬁ =475

unpair 6 s electrons and excite them to higher orbital in order to get 4 unpaired electrons around Pb atom.

59. (c¢) Order of stability of conjugate base: I > II > II Greater the stability of conjugate base higher is the acidity. +1
and +R effects of —CH3, —OCHj3, respectively destabilizes the conjugate base.

60. (b) Condition for aromaticity: (4n + 2) no. of m electrons should be present in the planar molecule, where n is any
positive integer.
Anti-aromatic compound: 4nm electrons.

@ —>4n = 4 (when n = 1) = electrons

61. (b) Ionic solids: NaCl, CaF,, MgO, Zns

Network: Diamond, SiO,, AIN

Metallic: Cu, Ag

H -Bonded Molecular: H, O (ice)

62. (b) NaCl has monovalent Na*tion. If SrCl, remains as impurity in NaCl then one Na¥ion has to be absent in order

to maintain electrical neutrality with divalent Sr?*. Thus, it creats cation cation vacancies.

63. (b) Molality of the solution = (1) X % - % (m)

78
ATy = m(Kgy,o
X 1 39

39 186" % 186 ~0°
64. (c) The osmotic pressure of the fluid inside the blood cells are same as 0.9% (mass/volume) saline water. This

particular percentage of saline water is known as normal saline water.
When the concentration of the saline water > 0.9%, then the osmotic pressure becomes more in comparison to
that blood cell. Therefore, water starts come out of the cell resulting into the shrinking of cell. And when it is <
0.9%, water enters into the blood cells and thus it swells resulting into the disease edema.

65. (¢) Reduction process: 2H* + 2e - H,

0.059 P, neutral pH at 25°C,

E=E ———log—> log[H*] =7
2 TR e = 107
=0.00 0'0591 L 0'059><14— 0.413V
= 2 8072z T T2 -
66. (c¢) The rate equation for zero order reaction, [A]; = [A]g — ktor, 0.075 = 0.1 — 0.003t
ort = (0.1—0.075)/0.003 = 5522 =2 = 833 5

67. (a) Diameter range of colloidal particles = 1 mm to 1000 mm .

68. (a) AgBr emulsion is used for coating on photographic plate.

69. (d) 2 Pb;0, — 6Pb0 + 0,

X=2y=6

70. (b) HCI1 and H,S0O, both are acidic, Therefore, concentrated H,SO, is used for drying HCI gas.
NH5( g) + HCI( g) — NH,CI( s)
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71. (d) The catalyst used in manufacturing polyethylene is known as Ziegler-Natta catalyst. It is a mixture of TiCl,,
Al(C,Hg)3 or Al(CH3) 3 works at 333 — 343 K at pressure 6 — 7 atm pressure in a hydrocarbon solvent.

72. (a) TiCl; - Ti3*(d’ system ) = Due to presence of unpaired e~in d-orbital TiCl; will show purple colour
solution.
[Ti(H,0)¢]Cl; —» T Hexacoordinated Ti3* leads to the splitting of degenerated di-orbitals, which is known as
crystal field splitting. Thus, d — d transition of d’ electron of Ti3* ion takes place from t, g to eg and results in a

coloured compound.
73. (b) Glucagon increases the glucose and fatty acid in the blood stream. It is a peptide hormone, produced pancreas.
74. (a)

H
N-C-C e —— ' OH
<~ “NOH )
H R 2 R
Il
0 H N—LC—TH
R (IZ =0
OH
75. (d)
76. (d)
NS
/\/\CI alc KoH @
Ez
ag. KOH /\/\
/\/\Cl _—LSNZ
P
77. (d)
CH, CH,
“H
(1)(}!,FOCL 'Anhyd Al( 1, coc 2 :
F ncdcl Crafts resction ¥
(minor)
(alkyl group is 0—, p-directed)
COOK
COOK
(nJthO KOH +
[H, ()|
(major)
COCH,
00K COOH
COOH
( i) dil. H \04
COOK C OOH(minor;
+
COOH
(major)

78. (a) Ketone's are more stable than aldehydes. Phenyl ring has (—R) effect nd (+R) effect due to the delocalized -
electrons over the ring. +I effect of substituents —CH; > H > —NO,
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Therefore, the stability of transition states of nucelophilic addition to H
group decreases and as (a) result reactivity increases.
correctorder:a<b<c<d
79. (a)
80. (¢)

ity

— edl

[ conjugate acid ]
[ Base ]

pKy, = —log

@
More the production of conjugate acid of amines, i.e., —NH, less is the value of pK},. Among (a), (b), (c) and (d), (b)
has the highest ability of donating lone pair of electrons of ' N ' towards the proton but the steric factor of conjugate

@

acid. Me3 NH destabilizes the conjugate acid (C.A.). Hence, its formation reduces. -~ (pKp), < (pKyp)p As the phenyl
group exerts ( -1 ) effect the donating capability of lone pairs of ' N ' decreases than alkyl amines. However, the steric
reason is also valid for the formation of CA. of (¢) and (d) and [C.A. ]y > [ C.A ](q)
Therefore, (pKp): < (pKp)g.
Hence, the correct order of pKy,
= (d) > (c)>(b) > (a)

Mathematics
x%24+2x+8
X2 4+2x+4

81. (d) f(x) =

B (X2+2x+4)+ 4
T x242x+4) x2+2x+4)

= [1+
\/ x2+2x+1)+3

4
f(X) =\/1 +m.

When (x + 1)? + 3 is minimum = f(x) is maximum - minimum value of a perfect square quantity is 0 .
Minimum value of (x + 1)> +3 =3

Maximum value of f(x) = /1 + % = \/g

82. (b) We know that domain of addition of two functions is the intersection of domain of both functions
Dom (f(x)):2 — x> > 0= x% < 2

= x € [-V2,V2]

Dom(g(x)):1—x>0=2>x<1=>xXx€E(—x,1)

Dom((f+ g)(®)) = [-V2,1]

83. (b) As per A and AT

u? +b? +c? a;a, + b;b, + ¢ic, ajaz +bybs +cicq
TA . A = alaz + b1b2 + C1C2 a% + b% + C% azag + b2b3 + C2C3
a;as + bibs +cic3  azag + bybs + cycg ui +b3+143
It is given that a? + b? + ¢ = 1 and a;aj + bib; + ¢ic; = 0, Vi # j
1 00
AT-A=[0 1 of=1
0 0 1
det(AAT) = det(ATA) = det(l)
det(AAT) =1

84. (b) As per A and AT,
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1[3 -2 6 3 -6 -2
A-AT—7—6 -3 2 ><7—2 -3 6
-2 6 3 6 2 3

9+4+36 -18+6+12 —6-12+18
—-184+6+12 36+9+4 12-18+6
—6—-12+18 12—-18+6  4+36+9
49 0 0] [1 0 0
[0 49 0]: 010
0 0 491 lo 0o 1
A-AT=1. At =AT

_ [a? 5] _|oc2 5
85.(c)A—[5 5 |dery = |2 2

=1

Bl

=—a3-25
Also, we know that det(A™) = (detA)"(n € 1)

det(A?) = (detA)'° = 1024
= (—a®—-25)10=1024=(2)""> -a?-25=2>a=-3

5 sin?® cos?0
86. (a) det(A) = —sin2 0 -5 1
cos? 0 1 5

Expanding along R4,
= 5(—25 — 1) — sin? B8(—5sin? B — cos? 0) + cos? 8(—sin? B + 5cos? B)
= —130 + sin? B(5sin? O + cos? B) + cos? 8(5cos? O — sin? B)
= —130 + 5[sin* 0 + cos* 0]
= —130 + 5[(sin? 8 + cos? 8)? — 2sin? Bcos? 0]
=—-130+5 [1 - %sin2 26] =detA=5—-130— %sin2 20
for maximum value of det(A)sin 20 must be minimum i.e.,, sin26 = 0
(detA)pax = 5 — 130 = —125
87. (d)
iz3+2z2—-z+i=0
=iz3+z2+i%z+i=0 (i?= —-1)
=(iz+1)(zZ?+i) =0,iz+1=0o0rz2+i=0
iz=—1orz?=—i
i(x+1iy) = —lor (x+iy)? = —i
xi—y=—1lorx?—y?+2xyi = —1
(x=0andy=1)orx? —y? =0and 2xy = —1

1
x=iyandxy=—5,'-'xy<0

-1 1
— _ (= — g2 —y2

in both cases

1 1
z| = Vx2 +y2 =02 + 12 or St5 el =

88. (b) - +1= =i

CG-DB-D+G-DE+)
- CEEDIEED -1
_(3>(+3y—6)+i(y—x)_i

10 10
comparing both sides,
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3x+3y—6 y—X
————=0and ——=1

10 nd 10
3x+3y—6=0andy—x=10 ....(0)

3x+y—2)=0,ie,x+y=2
Equation (i) + (ii)
2y=12=y=6
Puty = 6in (il),x = —4 -
89. (b)

RHS: acos 40 + bcos 20 + ¢

=a[2co0s?20 — 1] + b[2cos?0 —1] + ¢

=a[2(2cos?0 —1)2 — 1] + b(2cos?8—1) + ¢

= a[8cos* B — 8cos? 0 + 1] + b(2cos?0—1) + ¢

= 8acos* 0 + (2b — 8a)cos? 0 + (a+ c — b)
Comparing the coeff. of cos* 0, cos? 0 and constant term in LHS and RHS

cos* 0 = 8acos* 8 + (2b — 8a)cos?0 + (a+ c—b)

x<0,y>0

8a=1= —1
a = a—8
2b—Ba=0>b=da=4x. =2
=0 = B
a a 8 2
te—b=0c=b-a=oot.3
a C =y,C= a—2 8—8
b, (113)
@b.c)={g33

90. (a) |1 —i| = /()2 + (-1)%2 =2
[1—i*=2%= (\2)*X=2"= 22 = 2
% = x only possible if x = 0
Number of integer solution = 1
91. (a) f(x) = ax® + bx + cand f(x + y) = f(x) + f(y) + x.y
atx = 0,f(0) = a(0)2 +b(0) +c=c
and £(0 + 0) = £(0) + f(0) + 0 = 2(0)
¢ = 2f(0) = 2c,c = 0= f(0) = 0
f(x) = ax? + bx
Puty = —
f(x —x) = f(x) + f(—x) + x(—x)
f(0) = ax? + bx + a(—x)? + b(—x) — x2
x2(2a—1):0,2a—1=0=>a=%
also f(1) =a(1)?+b(1)+c=a+b+c=3

1b ? 0 1+b+0 3=>b >
= — = = So—= = ==
a 2’ ¢ 2 2

1 5
f(x) = —XZ +-x
2
5

Y2 Hm——Enlzn +Zn12n——2
—<1xwx11xm)+€x10x“>—3%

—\2 6 2 2 N

92. (c)

n+ ann
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3¥.343™*-3=10

.34 =
3345 =10

3
Let3X=y,3y+§:10

3y? +3 =10y
3y2—-9y—y+3=0
1
-3IBy-1H=0=y=3,3
3X=10r3x=
3

3*=3"1tor3*=3Lx=-1orl
for positive values, there is only one solution x = 1

X 1 13
93. (b) Let /E—y,y+3—/—?

y?+1 13

y 6

6y2—9y—4y+6 =0

32

2y-3)By-2)=0=>y=573

’ X 3 X 2

1—)(=§Or 1—X=§

X 9 X 4
1—X210r1—X=6 .
4x=9—9x0r9x=4—4x:>x=ﬁorx=1—3

There are 2 real roots
94. (d)

X X—l_ X+l 2x—-1
4X -3 7=3%2_

1 1 4% 1
4% 4 22%1 = 3%72 4 372 o 4X + =3 (x/§+ —)

3
3o b
2 V3
3\ 33 332 3\% /332 3
@) =5 =520 =G) =3

95. (c¢) First place can be filled by n ways with n things
1stand 2nd place by n X n i.e., n? ways
15,27 and 3™ place by n X n X n i.e., n® ways
Similarly
1st,2nd 3rd - r™ place by
nXnxnxX.....nie., n" ways
Total number of ways =

n+n®+nd...... n’ = sum of r terms of GP
n(n'-1)
n—-1

itha=nr=n=

96. (b) Number of chords = Number of ways of selecting 2 points out of given 21 points = 21C,

_ (2! _21><20><19!_210
20190 2x191

97. (a) If we select 2 points out of n vertices of polygon by "C, ways then it will have diagonals and the n sides

Number of diagonal = "C, —n = "C, —n =560
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L _5605 1D 560
2im—2) "7 2 n=

n(n—1)—2n =560 X% 2
n(n—3)=1120=35%x32 ~n =35
98. (¢) Number of dearrangements for n things is given by

n
D. = n! ﬂ
n =n! =
K=0

_1\K
Forn = 6,Dg = 6!3§_o =

-1D° (D' (D* (D (D* (=D° (=1°
:6![ 0! + 1! + 2! + 3! + 4! + 5! + 6!
o 6! 6-66

21 3141 51 6!
Similarly, for 5 wrong ( 5 dearrangements)
®Cs - Ds = °Ce-1Ds
4 wrong — °C,-D, = ©C4_4Dy
3 wrong = °C3-D3 = ©C._3D;
2 wrong = °C, D, = ©Ce_4D,
For at least 2 wrong: Total = °C,_,D, + ZC6_3D3 ar

®Cg-aDy + °Co_1Ds + °Ce_Dg = eIl
r=2
99. (c)
x*+24x* +28  (Ax+B)(x* + 1) + (Cx+D)(x* + 1) + (Ex + F)
x2+1)3 (x2+1)3

=(Ax+B)x*+2x* + 1)+ (Cx+D)(x* + 1) + (Ex+ F)
= Ax® + 2 Ax3® + Ax + Bx* + 2 Bx? + B + Cx3 + Cx + Dx?
+D+Ex+F
x*+24x2+28 =Ax®> +Bx*+ A+ O)x3+ 2B+ D)x? +
(A+C+Ex+B+D+F)
Comparing coefficient of x and constant term on both sides,
A+C+E=0B+D+F=28
A+B+C+D+E+F=28
100. (o)
sin® +sin30  sin® + 3sin® — 4sin3 0
cosO 4+ cos30  cos 6 + 4cos3 8 — 3cos
4sin B(1 — sin? 0) 2sin@ - cos? 8
" 2c0s0(2c0s20 —1) cosB(2cos20—1)
2sinBcosB  sin 26
" 2c0os28—1 cos20
101. (o)

= tan 20
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{(1+tan1°)(1 + tan44°)} - {(1 + tan2°)(1 + tan43°)}
{(1+tan3°)(1 + tan42°)} -+ ... ceo ve ... (1 + tan 45°)
=(1+tan1°)[1+tan(45° —1°)]- (1 +tan2°) - [1 +
tan(45° — 2°)](1 + tan 3°)[1 + tan(45° — 3°)] ... ... ...

(1 + tan45°)
—tan2°

=(1+tan1° [1+ _—
= ( an1?) 1+ tan2°

—tanl ](1+t 2)[1+
1+tantl° an

14 tan3ey 14 LB 1 + tan 45°

(14 tan3%) |14 oo (1 a0 457)

:(1+tan1)<12+tan1°)(1+tan2)(1+tan2°>
1+ tan3° (—) 1+1

( an3?) 1+ tan3° ( )

=(2-2-2...2)-22times X 2

=(2X2X2.... 23 times = 223 =~ n =23
(

102. (o)
cos 6 N sin @ _ cos @ o sin @
1—tan6 1—cotf sin cos 6
1-— 1-—+
cos @ sin @
cos? 0 sin? @ cos? 0 —sin?% 0

- cos@ —sin @ p- sinf@ — cos @ - cos @ —sin 6
_ (cos 8 +sinf)(cos € —sinb)
- (cos @ —sin8)

103. (a) By sine Rule,

a b
sin A sin B
a = KsinA and b = KsinB

acos A —bcos B

C
acos B —bcos A S
Ksin Acos A — Ksin Bcos B

Ksm Acos B — Ksin Bcos A

FmZA—stB + C{A+B+C=
) sin(A — B) cosC{ i

_ 172cos(A + B)sin(A — B)

- E[ sin(A — B)

=cos(A+B) —cos(A+B)=0
104. (b)

= cos @ + sin 0

+ cosC

+ cos(m — (A + B))

1

sin hx
4_ 1  sinh _5
5 sinhx SIX =
105. (o)

cosechx =

eX —e7X

tanhx = —
eX+e7X

eX—e™®
1+tanhx 17 (eX+e—X) eX+e*+e¥—e’¥
1—tanhx 1_(ex—e—x) T eX 4 e X — gX 4 X
eX+e7X

B 2e%
T 2e7X
106. (d)

— eZX
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a+b+c_2+3+4_9

S =

2 2 2
9 9 3.1
A_fs-me-o_ |G-3)G-4) x3
tan-- = 9,9 9 _5
2 s(s —a) _(__2) 22
2\2 272
. A 1
sy = |15
107.  (c) Let the angles are x, 2x and 3x
A
30
c b
5 90¢
B 60 —EC

a
x4+ 2x+ 3x =180° = x = 30°
angles are 30°,60° and 90° By sine Rule,
a b ¢
sin A sin B sinC

a = Ksin A = Ksin30° = =

2
3
b=KsinB=Ksin60°=K.§
¢ = KsinC = Ksin90° = K
K V3 13
cabc=——KK==1—:1
2°2 2 2
—1\/_2

s(s a) s(s b)
(s=b)(s— c) s—b (s—a)(s— c)
s(s c)
(s—a)(s—b)

1

1 1
As + +
i Js—a(i—b)(s—c) JE=a)s—b)(s=c) (s—a)(s—b)(s—0)
—A\/_[\/_ \/_ \2_ A =,/s(s—a)(s—b)(s—c)

109. %(Sl) For point of intersection
2b + t(6¢ —3) = 3+ s(b — 3¢)
= 2b+ 6¢ — td = 4 + sb — 3s¢
= (t+1)3+ (2 —s)b+ (6t+3s)E=0
Itis possibleift+1=0and2—s=0,t=—1ands =2
point of intersection is £ = 2b + (—1)(6¢ — &)
Put t = —1 in equation
=2b—6C+3,F=3+2b— 68
110.  (b) Let A(O)
AB=B-A=34
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Position vector of B = d

DA = position vector of A — position vector of D
O—p.v.ofD=3—b,p.v.ofD=b—3

M is mid point of BC

lT_B(:_B

S22

b b
p.v.ofM—p.vofB=E=>p.V.ofM=§+a
—_— 4—)
DX = =DM, - DX: XM = 4:1
1-(b—3) +4 E+51’

5= 2°7)_3b+3_3 . o

p-v.ota= 1+4 =—5 —z@*D

AC=AB+BC=3+b
ﬁ:%(ﬂﬁ):%A_c’

A, X, C are collinear.

111.  (a)
(33—5b)- (28+b) =0
63-3+33-b—10b-3—5b-b=0
6(3|2 — 73 ;B—5|B|2;= 0 ..0)[E1>=3-3]
also (@+4b)-(—a+b)=0
—3-3+3-b—4b-3+4b-b=0

—[@2 =33 -b+4b2=0 ....(iD)
solve (i) and (ii) by cross multiplication
ElR ~a-b [bJ?

K

|—7 —5|=|6 —5|=|6 =71
-3 4 -1 4 -1 -3
13> = —43 K, |b|> = —25K,3-b = —19K
3-b=|3||b|-cosO

(=19 K)? = (—43 K)(=25 K) - cos? 0

0 192 19 0 _1( 19 )
COSY = |————==——=09 =cCoSs y—
43.25 54/43 5v43

112.  (c) d is making angle 135° with z axis i.e., k
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A

a-k=|d]-|k| - cos135°

NIPURA, -1
(X1+y1+zk)-k=5\/5x1x(ﬁ) nz=-5
also 3] = /x2 +y2 + 22 = 5V2
x? +y?+2%=(5V2)%,x=2yandz= -5
(2y)% +y? + (=5)? = 50 = 5y% = 25,y =5
X=23:2\/§,5=2\/§i+\/§j—5f< .
113.  (¢) B’C’ is vector passing through @ and parallel to b — ¢

BC =34+Ab—-0 ... (i)
similarly

AC =b+u@—3) ... (ii)
AB =¢+t@—Db) ....... (iii)

For point of intersection

A6)

C' > B

s,

;
;
/
. ;
;
: )
; ;
1 ;
C
B() ; G
. l'
' .
g )
. »
. ;
)] ’
.

o
A’,B’ and C’, solving pairwise above equations
From (i) and (ii)
d+Ab—O) =Db+p@—3)
A+Wi+A-—1Db+(—p—A)E=0
l1+pu=0andA—1=0,p=—-1landA =1
Put A = 1 in (i), - Position vector of C':3 + b — ¢
From (ii) and (iii)
b+p@E—-08) =¢+t@—Db)

(M=—D3+(1+0b+(—p—1DE=0=>p—t=0p=t

Subst'gtuting1 values of A, , t in equations.

Position vector of A:3 + ¢ — b
Position vector of B':¢— (3—b),é+b —3
Position vector of centroid of A'B'C’

sum of position vectors of A" B and ¢

3
_@+b-O)+(b+E-3)+@E+d-Db) a+b+¢
B 3 -3
114.  (b)

X; |x; — X|

5 4

6 3

7 2

8 1
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3

0

13 4
12 3
6

15

X; _
=2811 YIx; — X| = 26

Mean(f()z%:%l=9
Zlxi—x| _ 26

Mean deviation about mean = 5 = 2.88

115.  (a) When 3 balls are picked then following events are possible:
Events Sum of numbers

(a) All 3 even Even

(b) All 3 odd Odd

(c)2evenand 1 odd Odd
(d)2oddand 1 even  Even
P( odd ) = Favourable casesi.e.b,c 2 1
(odd) = Total casesi.e.a,b,c,d 4 2
116.  (d) n (Prize tickets) = 10
n( No prize ticket ) = 35 — 10 = 25
n( No prize ticket) 25 5
n( Total Tickets) 35 7
117.  (d) Total probability = P(1% green) X P(an green ) X P(3rd green )
7 6 5 7
=—X-—X-—=—%
12 11 10 44
118.  (d) Product of 2 numbers will be odd only if both are odd. P(xy is even ) = 1 — P(xy is odd )
2 S

1 = — 1 = —— X ==
P(xyiseven) =1—P(xyis) =1 BN 3

P( No prize ) =

119. (b) Here, X ~ B(16,0.25) withn = 16 and P = 0.25 and Y ~ P(2) is a possion with A = 2 variance of x =
npq = 16 X i X % = 3. Variance of y = A = 2. So, required sum = 2 + 3 = 5

120 (@PX=K)=e™?. %
Where A = mean and Y g—,P(X=K) =1
PX>3)=1-[P(X=0)+PX=1)+PX = 2)]
e ®6" e ®.6! e7%.67
:1_[ o 1 2 ]
1 6 18 25
B A
121.  (d) Let AB be the rod with
(0, b) mid point at P(h, k)
A(a, 0) and B(0, b) are ends




Andhra Pradesh EAPCET 2022

Jrrmr—

% ANDHRA PRADESH EAPCET PYQs
r——

(0,b) \B
P(h, k)
A
0 (a, 0)
_a+0_ak_0+b_b
T2 2T 2 2

AB=r=./(a—0)2+ (0 —b)2

r?2 =a? +b?

r? = 4h? + 4k?,r? = 4(h? + k?)
2 2

h2+k2:%:(g)

=)

It represents a circle with radius %

2

r
length = perimeter = 2m( Radius ) = 2m X 5 =Tr

122.  (d) If point lies on y = x + 3 then let the point be P(a, a + 3) distance between P(a, a + 3) and (0,3) = 2

J@=02+ (@+3-3)2 =222 =2

2 =4>0*=2>a=+V2=x

y=3+v2 =P, a+3) = (+V2,3 +V2)
Distance of P from origin = /(a — 0)2 + (& + 3)2

=Ja?+(a+3)2=v2+2+9+6a=1v13+ 6a

for least distance, a = —/2,

Least distance = v 13 — 6v/2

123.  (b)

124.  (a) Let the line x + y = 10 meets the co-ordinate axes at A and B then for A OAB, if points lying inside then

x+y<10vVx,y€ N

} (0, 10)
A
o (10, 0) >
X y Number of points
1 | 1,2,3,45,6,7,8 8
2 1,2,3,4,5,6,7 7
3 1,2,3,4,5,6 6
4 1,2,3,4,5 5
5 1,2,3,4 4
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6 1,2,3 3
7 1,2 2
8 1 1
Total number of points =1+ 2+ .... +8 = ? = 36
125. (a)ax?+ 2hxy + by? + 2gx+ 2fy+c=0 ...... (i)

the above represents pair of straight- line if
abc + 2fgh — af?2 —bg? —ch? =0 ..... (ii)
lines intersect at x axis = y = 0, so satisfy, it in eq. (i)
ax? +2gx+c=0
lines meet at x axis, then, Roots are equal
ie,D=0= (28?2 —-4()() =0
4g? —4ac=0>g? = ac
Put g? = acin (ii)
abc + 2fgh —af? —abc—ch?=0=7
2fgh = af? + ch?
The incorrect option is abc = 2fgh
126. (a)

xcosG—y=O=>§=cosG

y
= 1 = —
my; = cos© ( slope x)
(cosB +tana)x — (1 — cosBtana)y = 0

Similarl __ cosB+tana
imuiarly, my = 1—-cosftana
let cos© = tan 3
m; = cos6 = tanf
tan o + tan 3

1 —tanatan 3

If Angle between lines = X
mp; —my

m, = = tan(a + B)

= X=tan!

1+ m,my
tan(a + 3) —tan 3
1 — tan(a + B)tan Bl
T
=tan"! |tan(a + B —B)| = « (cx € [O'ED
127.  (d)
128. (o) If z + % = 1 is tangent to circle with centre (0,0) and radius 1 .

=t -1

= Radius of circle = Length of perpendicular from centre to the tangent

-1 1+1
_— > — —_—=
1 1 aZ b2

Z e

1= 1

comparing with x> + y? =1 = x = i,y = %
(l,l) lies on the circle.
a'b
129. (d)
130.  (a) Let the pole be (x4,y7)
then the equation of polar with respect to circle is

XXq + yy1 = C2 ....... (1)
The above equation represents the line

X,y _ ..
a+b—1 ....... (ii)
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comparing coefficients of x and y from (ii) and (iii)
1 2 2

X1 1 V1 c [«
~—==and-=%,x;, =—andy; = —
a c2 b~ 2’1 a Y1 b

c? c?
Pole =(—,—
ole <a >

131. (@) S:x2+y?+6x+6y—2=0,L:5x—2y+6=0
point Q lies on line 5x — 2y + 6 = 0 whichis on y axis i.e., x =0
500)-2y+6=0=>72y=6.y=3
Co-ordinates of Q are (0,3)
Now, PQ is length of tangent on S from Q

Length of tangent = \/S—l =51 = S5(0,3)

=J(0)2+(3)2+6(0)+6(3)—2=V25=5

132.  (a) Directrix is line paralleltox —y+1 =0
Equation of Directrix

>X—y -I\- A=0 ... (1)

A

— X
S(0, 0)

Directrix x —y+ 1 =0
Also distance between focus and tangent at vertex is
0-0+1 1
(2 + (-2 V2
Directrix x —y + 1 = 0 distance of directrix from focus = 2 X \/—15
0—-0+A
7+ (-1
A
—=+2,2A=2
V2
Put A = 2 in (i)
Equation of directrix =x—y+2 =0

2 2
133. (b)x2+3y2=6:%+y7=1
a2=6=>a=16

b2=2=b=+2
Let any point on ellipse be (acos 6, bsin 0)

i.e., P(v/6cos 6,v/2sin 0)
distance of P(v/6cos 0, v/2sin 0) from centre (0,0)

= \/(\/Ecos 0)2 + (v2sin0)2 = 2
= \/4c0s20+2=2=4cos’20+2 =4

oS0 == . 0=45"="
cos O = . 0= =—
\2 4
134.  (b) Foci(tae, 0) = (£3,0).i.e.,ae =3

a()=3 (3

=2>a=2

(a > b)
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2 2
alsoe = ’1+b—2:>§= 1+2
a 2 4

5 2
—-=—>b2=5=b=+5
4 4 V5
Equation of hyperbola is

x2  y? .

7 5" 1 ... (1)

givenlineis 2x—y—1=0.1e,y=2x—1

Puty = 2x—1in (i)
x? (2x—1)2 .
4 5
5x% — 16x% — 4 + 16x = 20
11x%2 — 16x+ 24 =0
D= (-16)? —4(11)(24) < 0
D<O

No real values of x

the line dues not interseut hyperbula.
2 2
1%.(d%—%=1 ..

Let the required point be (h, k)
Equation of chord of contact of (h, k) w.r.t. hyperbola is

2
squaring (ii), (g - l;—i) =12

h?x? = k?y? 2hkxy
“a* | b*  a?b?
from (i) and (iii)

x? y? _ h?x? k?y? 2hkxy

az b2 at b# a%bh?

x? h? y? k? 2hk
2\'72) e\ e )ty =0

Now this equation will represent pair of perpendicular lines if
Coefficient of x? + coefficient of y? = 0

1 h?\ 1 k?
Z\177) e\t =0
hz k* 1 1

2 Tt a2 b?

a* b* a? b2

replacing (h, k) = (x,y)

2 y2 1 1

a? b2

X

at
136.  (b)
m n
L 4

(1,4, 6) (a, 8,-2)

Using section formula,
5m+n

m+n (@
2m + 4n
=— ......(i0)

m-+n
N 11}

+b_4=

(5,2, 10)

_ 10m + 6n

m+n
From (ii) and (iii)
8m+8n=2m+4n=3m=—2n
m -2

n 3
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s(z)+1_ i

a=
—2
3 1
a=—
2m a (—2)_*_7_—44_7_1
m 3 “\3/)'3 3 3"

137.  (b) Direction ratio of line joining points A(Xy,V1,%1) and B(X3,V2,2,) is (X3 —X4,V2 — V1,22 — Z1)
For (4,3,—5) and (—2,1,—8)
Direction Ratio = (=2 — 4,1 — 3,—8 — (=5))
= (-6,-2,-3)
or (6,2,3)
a=6b=2c=3
P(a, 3b,2c) = P(6,6,6)
a+3b—-22c)=0
correct optionisx +y —2z =0
138.  (a) Let equation of plane T is 2 + % o % =1
where a, b, c are intercepts on X, Y, Z axes
plane passes through (1,1,1) and have X intercept ; then

1 N 1 N 1 "
G "
2
1 N 1 1 2 3 _
pte= TTg e Q)
also, perpendicular distance (d) from origin (0,0,0)
- 5 .
Sl V 1 1 4
1,1, 1
2Tzt 2zt @

5

@
49 4+1+1 1+1 49 4 45
—_s et — =t —=-=——-—=—
25 25 bz ¢z "b? 2 25 25 25
1 1 9 .
F-i_c_zzg ...... (ii)

squaring equation (i),

<1+1)2_(3f::2 9 (1—+1)
b ¢/ 5 bc 25 \b2 2

9 9 -36 (f .. 2 —36
=35 57 25 \ fromD) {o=—¢
C 1f__1+1 2_9+36_81
b ¢/ b2 ¢ bc 5 25 25
1 1_+9 -
T R (1))

b is negative and c is positive

1_1__9 :

DTS T e (iv)

Equation (i) + (iv)

2 —6 _10b_—5

b 5 " -6 3

y intercept is _?5
139. ©fx)—x=APutx=0=>f0)=21 ....... (1)
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fx)=x+Af(y) =y+2A

x-f(y) =x(y+A) =xy + Ax

f(xf(y)) = f(xy + Ax) = f(xy) + x
Putx=1y=0=fQ0) =f0)+1,fA) =2+1

(f(0) =2
fx)=x+1
PGt SN CEE Vs SN
I ey 2 =1 My niz_1 © tisgom
using L-Hospital Rule
1 _ 1
) §(X+ 1) 2/3 § 2
llm 1— = T = §
X_)Oi(X'i' 1)_1/2 7
140 I S
- @ limy Vx*+ax2+5  0+0+5
K=0
limsctsi ( 1 )
imx*sin | ——
x-0 3&
1
RHL: lim x*sin (—)
x—-0+ 3&
li (O+h)4'( ! ) lim h*si (1)
im sin = limh*sin{——=
h~0 3Y0+h/ h-0 3vh

—-1<sinx<1
sin (L) 1s a finite number between -1 and 1 .
3vh

lim h*sin (L) = 0 X finite number = 0
h—-0 3\/H

£=0,K+¢£=0+0=0

141.  (a) log, x is a finite quantity = lim,,_,,,x" = 0
This is possible if —1 <x < 1

base of log can't be 0 or negative

Considering 0 < x < 1,

logy 12 will be always negative.

142. (b)

d _ x+x
f'(x) = &cot (—2 )
-1 d (xx + X_X>
XX +x7X\% dx 2
)
-1
= X —[x*(1 + Inx)]?

[ ]

d
(—XX = x*(1 + Inx))

dx
£(1) +1
AN\
2 <1 + (%) )
Note: If in question it is given

f(x) = cot™?! (#) then

2 B i 2%
7= "tan (1—(xx)2)

XX — =%

1+

X [1(1+InD)]? = %

f(x) = tan~!
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Ifx* =tan® = —tan"1(tan 20) = —20 = —2tan"1x*
Now, f'(1) = —1 (as per Answer key)
143. (o)

Ne |7

( 3,(\!><(“ 6)
/|_3. 0) (3, (l\
=2 x

Clearly for max. value, f(x) is defined as
3—x, x <=3
f(x)={ 6, -3<x<3
3+x, x=3
Checking differentiability at x = —3 and x = 3,
(i) Atx = =3
LHD: limx—>—3_
h—-0 d

orlim,__5-f'(x) = ~B-x=-1
RHD: lim,_,_g+f'(x) = -6 =0
LHD # RHD
f(x) is not differentiable at x = —3
(i) Atx =3
LHD: lim,_3-f'(x) = =6 = 0
RHD: lim,_3+f'(x) = == (3 + ) = 1
LHD,_; # RHD|,_;
f (x) is not differentiable at x = 3
a=-3,b=3
la] +1b| =|=3|+[3]| =6
144. (d)x3—2x%y2+5x+y—-5=0

x3 +5x—5=2x%y? —y

Differentiating both sides w.r.t x

fx-m)—-f(x)
-h

i(x3 +5x—5) = i(ZXZy2 -y)
dx dx
dy

d
2 2,2
3x +5—dX(2xy) -~

d dy

2 — 2 )

3x +5—2[2yx dX+2xy] T
dy 3x*—4xy?+5

dx  4x?y—1
Differentiating again w.r.t. X

d%y B (4x%y — 1) % (3x% — 4xy%? + 5) — (3x%2 — 4xy% + 5) % (4x%y — 1)

dx? (4x%y — 1)?
2 dy . > 2 2 2 dy
(4x*y—1)[6x—4 2xy g5 TV — (3x° — 4xy +5)4X&+2X}/
B (ax?y = 1)?
.. dy  3x%-4xy?+5 _ _
Now substituting —= = Ty andx=1,y=1
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36— 4( +1)] - 4[4( +2)]

y”(l’l) 9
44 40 78 160
J(11) = 3(6-3)-4(3) _-F-7%
’ 9 9
—238
27
145.  (a) For common tangent point of contact, equating both coefficients

x3—3x2—-8x—4=3x>+7x+4

x3—6x2—-15x—-8=0=>(x+1)?(x—8)=0

x=-1,8

y=(-13-3(-1)%?-8(-1)—-4=-1-3+8-4=0
Common point is (—1,0) = (X4,¥1)

y=x3-3x2-8x—4

d

d—§—3x2—6x—8
dy _ 2 _ i
s =3(-1)2-6(-1)—8=3+6-8=1=m
dxl(-1,0)

Equation of common tangent is y —y; = m(x — X;)
y—0=1(x+1)

Xx—y+1=0
—-a 1

146. (c)ax+by=1=>by=—ax+1 Sy=—4X+y
Compare withy =mx+c>m = %a,c =%
Equation of parabola: y? = 4ax
Compare with y? = 4ax > a =p
Now condition for normal line is
_ 1 _2pa pa3
= —2am — am? 5= T3
3
pa 1 2pa
FZE T:)pa3=b2(1—2pa)
pa3 = b? — 2pab?
_ X ’_ (X2+4X+1)—X(ZX+4)
147. () y= 1+4x+x2 - (x%2+4x+1)2
) —x%+1 _
y =——7—7-—1= ...(0)

(x% + 4x + 1)
(x%2 +4x+1)% - (=2x) — (1 —x2) - 2(x®> + 4x + 1)(2x + 4)
(x%2+4x+ 1)
—2x(x? +4x+1)2 = 2(2x+4)(1 —x>)(x% + 4x + 1)
(x% +4x+ 1)
For maxima or minima, y' = 0
i Oie,1-x2=1 +1
_— = .C. — = = =
(%2 +4x+ 1)2 L€ X X= =+
. —2(36) —2(6)(0)(6) —72
y (X = 1) = i = i
at x = 1, f(x) will be maximum
maximum value of f(x) = f(1)
and f(1) = .

148.

no__

"o_

<0

1+4(D+(D2 6
(d) f(x) —X+—:>f x)=1-
2 8
= 4D _
x+2)3 (x+2)3
For maximum or minimum value, f'(x) = 0

(x+2)2
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1-——==0

(x + 2)?
x+2)2=4>x+2=42
x=0or —4

£(0) = =1>0,f(0)>0

(0+2)3
f(x) is minimum at x = 0
Minimum of f(x) = 0 + )
0+2
149. (o)
f(x) =ax3+bx?+cx+d
f(x) = 3ax? + 2bx + ¢
If f(x) has no extreme values then f'(x) should have no turning points (i.e., monotonic function)
which is possible if f'(x) have no real roots
For 3ax? + 2bx+¢,D < 0
(2b)? — 4(3a)(c) < 0
b? —3ac < 0 = b? < 3ac
150. (¢)

I, = f cot" xdx = f cot™ 2 x - cot? xdx

I, = j cot™ 2 x - cosec? xdx — f cot" "2 xdx
I, = j cot™ 2 x - cosec? xdx — I,,_,

I, +1,,= f cot" 2 x - cosec? xdx; Putn = 6

lg+1, = f cot*x - cosec? xdx

Let cotx = t = —cosec? xdx = dt
. t° cot® x
I6+I4:— tdt:>16+l4:—§=— 5

Assertion is correct.
cot™ 1x

Il’l + In_z = -
151. ()

I, = f tan™ xdx = f tan™ 2 x - tan® xdx

n—1

= f tan" "2 x(sec? x — 1)dx

I, = j tan""2 xsec? xdx — f tan™"2 xdx
I, = f tan""2 xsec? xdx — I,_,

I, +1,,= f tan" 2 x - sec? xdx

Let tanx = t = sec? xdx = dt
-1

In+In_2=ftn_z'dt=>1n+ln_2:n 1Vn22

1
Putn = 2,3,4,5,6 and add all I, + Io = =
t2 t3 t* t>

th=Zlth=7+h=7le+tlh=¢

Adding all, we get
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Io+ 1y + 21, 4+ 213 + 21, + Is + I

tl t2 3 5 ot
=ttt == Y —
1 2 3 5 r
r=1
5
tanX x
:Z T =>n=5 (t=tanx)
K=1 ,
cotx 2x tanx \ 2
152. () fe (Zlog cosec™ + ——— X) cosec” xdx
Let cotx = t = cosec?xdx = —dt and tanx = %
cosec’x =1+ cot’x =1+ t2.
1
2 X ?
= —[et|log(1+t?) + ——|dt
1
1+= Y,

d log(1 +t%) =
T S 14t2
Integral is of the form

= —f et[f(t) + f'(D)]dt = —e'f(t) + C (t = cotx)

= —e® ™ . Jog(1 + cot?x) + C = —e®°t* . (log cosec? x) + C
= —2etX . (log cosecx) + C
153.  (a)

t3 dx d/ t3
R T a(&)

t2(3t2 =3 —2t%) t2(t?-3)
@D @12
dx _ t2(t2 - 3) & - (tz(tz - 3)> T
dt  (t2-1)2 (t2 —1)2
& 3t t3 -3t tt?-23)

1 -1 _ (©@-1

t2—3 (t2—-1) t
fx—3y _[ [(tz—l)z](t(t2—3)>dt=f t2—1dt

Lett2—1=u:tdt=§du

S o=t oy
—2 u—znu C—Zn C

andx—3y—

1
= Elog(t2 -D+c

154.  (a) For converting integral into limit of sum considering option (a),

g3 o) [ o rk
lim e limak. > ——
r=1

K\ & Kk n K

a r 1,r
(2. Nk s Lrr
im ()2 6) =t m Y 26)

r=1 r=1

we know that
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li 1fr _ x}i—g‘onf d
am ;(ﬁ)—f n [Jdx

lim —

r=nmn n—-ocoll
n . n
1,1 \k Jim 5 1
a¥lim —(—) = akf L xKdx = akf xKdx.
n—oo n n .
r=1 Jim 0
1
= [ aX, xkdx
0
155. (d)

18x? —9nx + m? = 0 = 6x(3x —m) —(3x — M) = 0

(Bx —m)(6x —m) =0=>X:g,g
_Ts_T

=5 P=3

g o f(x) = g{f(®»)} = g(x*) = cosx?

T

B —
f x(gof(x))dx = J: X - cos x2dx
04

6
2

A

letx? =tx=—=>t=

,2x dx = dt

=
N

=t=

wla oA
w
(@)

d —1dt =
xdx = —dtx =

2

f?1 tdt_1 _t7_1 - m?
g_z 5 COS —2[sm]g_z—zsm9 sinZ-

156. (b)I= f;tx[sinz(sinx) + cos?(cosx)]dx .....(1)
using property [ Oa f(x)dx = [ Oaf(a — x)dx

A4 O

N

[= fﬂ (m — x)[sin?(sin(m — x)) + cos?(cos(m — x))]dx
0

TT
1= j (m —x)[sin? sinx + cos? cosx]dx ...... (i)
0
(1) + (i1)

T
21 = f ni(sin? sinx + cos? cos x)dx

0
f(x) is even function
2a a
f f(x)dx = 2 f f(x)dx
0 - 0

21 = 2m [ [sin®(sinx) + cos®(cosx)]dx ....(iii)
again using foa f(x)dx = foaf(a —x)dx

21 = 2m [2 [sin®(cos x) + cos®(sinx)]dx
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(i) + (iv)

T
Al = 20 ff sinzz(sin X) + co.szz(sin X)
o |tcos“(cosx) + sin“(cosx)

i
2

4] = an (1 + 1)dx [sin? 0 + cos? 6 = 1]
0

I T
2 I i
_ _ Z _ -
4I—41Tfo dx = 4m[x]g —41‘[(2)
Al = 412 _ T2
2 2
157. (d)
y n 4 y n 4
e 545 noo 5
" r=1 r"+n " r=1 n° (% + 1)

= f f(x) -dx [By Leibnitz Formula]
n—-»oo

r 1
=—->Xx-——-dx
n n

1 g4
d
J; T+x5

Letl+x°=t=>x=0=>t=1
Sx*dx=dt=2x=1=2t=2

12dt 1 1
— | ===[Int]?2 ==log2 = log ¥2
5) % z [Int]? = log og V2
dy _ oy _
158. (d)& = ylogez, i log. 2dx
dy
?:—f lOgeZdX

Iny = —xlog. 2+ ¢
atx=0,y=1In1=0+cc=0
log. y = —xlog, 2
logey = loge 27%
y=27%vlimg 2% =k

1 .
—X=kk=0

limy o0
iMyoso0 5

159. (@)

d
Length of subnormal = yd—z
Y 15 ydy= (x—1)d
Y =% ydy = (x — 1)dx

y2  x?
f ydy=f (X—l)dX=>7=7—X+C

curve passes through (1,2)

22 17

- = = —_ —
2 > 1+c=>c 2
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s Y X 5 2 _ o2
Le. > =——Xx+-2y° =X 2x+5

For vertex,x = 0,y> = 5=y = +V5
A vertex of the conic is (0,V5)

160. (d)y = Ae* + Be %
Differentiating, both sides w.r.t. X,

Y= Ae*—2Be ¥ ... ()
differentiating again w.r.t. X.
dzy_ d A dZB g
axZ ax ¢ Tkt
d2
d—XZ = AeX+4Be 2 ... (i)
i) + (i)
d’y dy
— 17 = X —2x
dXZ+dx 2 Ae™ + 2 Be
d?y dy
=2(Ae*+Be ™) =2y, —>+——2y =
(Ae* + Be™=¥) y'dx2+dx y=0




