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MATHEMATICS

1. B

Sol. f'(x)=3x" sin(lj — X Cos [lj
X X

f"(x) = 6xsin (l) -3 cos(lj - cos(lj -
X X X X

f,,(gjzg_zz 24 —7?

T T 2 21
2. A
Sol. D C
A B

BD=2i-23_2%
3 373
AC=1-j-2k

Sol. Divide Nr & Dr by cos x

/4
“I tan” x sec’ xdx

o A+ tan’ x)*

Letl+tan®x =t

dt
tan” x sec’ xdx = ?

Lrde 1
397 6
4. C

Sol. Mean (X)=0

X
=X _10
20

¥x, =10x20=200
If 8 replaced by 12, then
2x, =200-8+12=204

Correct mean () = =2
. orrect mean = 20
_2%% 102

20

-+ Standard deviation = 2
- Variance = (S.D.)’=22=4

X! (2x, ?
= - —=—| =4
20 20

>x?
L_(10)* =4
0 (10)

X’
20

=104

= ¥x’ = 2080

Now, replaced '8' observations by '12'
Then, Tx; =2080—8" +12° =2160

. Variance of removing observations

x! [ Zx, ?
:> —_ —
20 20

21

2100 0.y
20

— 108-104.04

—3.96

Correct standard deviation

=+/3.96
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5. C T =696=108 + (n—1)(12)
oy~ D) n=>0
Sol. 100 = 3 vo n(3n4)=50
Let g(x) =x*>—4x+9 n(3u4)=m(3)+n(4)—-n(3n4)
D<0 =200+ 151 — 50
g(x) >0 for xeR =301
n(3u4)= Total —(3uU4)= neither a multiple
of 3 nor multiple of 4
s =601 -301 =300
7. A
| f(=5)=0
TIf(3)=0 Sol. 0.6) y =/3x
. (0,6-1)
So, f(x) is many-one.
again,
yx?—4xy + 9y =x*>+2x — 15 / \
X2 (y—1)-2xQy+ 1)+ Oy +15)=0
for VxeR =D 20 Equation of circle
D=4Qy+1)* —4(y-1)(9y +15)>0 X*+(y-(6-ny=r
(5y—-8)(y+2)<0 Pt
[0-(6-1)| _
¢;0,0 > =r
~ /5
28 Ir—6|=2r
Note : If function is defined from f: R - R r=2
then only correct answer is option (3) - Circle x? + (y — 47 = 4
= Bonus (2, 4) Satisfies this equation
6. A 8. A
Sol. n(3) = multiple of 3
102, 105, 108, ....., 699 n?
_ _ r I —+a
T =699=102+ (n—1)(3) 2
n=200 Sol. A, =[2r 2 n’-B
n(3) =200 32 3 n(3n-1)
- n(4) = multiple of 4
100, 104, 108, ...., 700
Tn=700=100+ (n—1) (4) o 0
n(4) =151 2A,,-A=40 2 n’-B [-[]1I6 2 n’-B
n(3 " 4) = multiple of 3 & 4 both s¢ 3 nG=D |, 5 n@n-D
2
108, 120, 132, ....., 696
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90

2 P(A/E))=—
0 1 n?_'_a ( ) 100
=0 2 n’-B P(A/Ez):&
n(3n-1) 100
-2 3 — 7
2 P(El /A) — P(A/EI)P(El) :g
P(A/E,)P(E,)+P(A/E,)P(E,) 7
= -2((n* -B)—(n* +2a)) - 126P =54
11. C

= -2(-p-2a)=4a+2B
9. B

Sol. by newton's theorem
a.,—(t—-5t+6)a  +a =0

n+1 n

x-3 y+15 z-9 & x+1 y-1 z-9
2 -7 5 2 1 3

. 2
Sy gy = (17 =5t+6)ay),

Sol.

. T T C 803ty _ 2
SD |(az'al)'(b1'b2)| " =t =5t+6

= 1 'R a2024
| b, xb, |
a,=3,-15,9 b =2,-7,5 "t2—5t+6=(t_§)2_l
a,=-1,1,9 b,=2,1,-3 2) 4
a,—a =-4,16,0
. minimum value =——
R 1
i j k
b xb, =2 -7 5 |=i(16)-j-16)+kae) | 1% D
» 1 -3 Sol. x={1,2,3, .......20}

R, = {(x,y):2x -3y =2}

R,={(x,y): -5x +4y =0}
R,=1{(4,2),(7,4),(10,6),(13,8), (16, 10), (19,
b, xb, =163 12)}

R,=1{(4,5), (8, 10), (12, 15), (16, 20)}

in R, 6 element needed

16(i + j+Kk)

~.(a,—12,)-(b, —b,) =16[—4 +16] = (16)(12)

SD= a6xi2) _ NE) in R, 4 element needed
163 So, total 6 +4 = 10 element
10. A 13. A
Sol. A B Sol. equation of line is
Manufactured 60% 40% yt9=mix-4)
Standard quality 80% 90% . 9+4m
P(Manufactured at B/found standard quality) =? LA= o 0
A : Found S.Q B (0.9 4
B : Manufacture B = (0,9 —4m)
C : Manufacture A .‘.OA+OB:9+4m+9+4m
40 m
P(El) =T .
100 .m>0
60 9
P(E,)=——- = -
(E2)=100 13+—+4m
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4m+2

M > 36 = 4m+— > 12
2 m

- OA+0B225
14. D
Sol. f(x)=x*;x>0

Iny = x/nx

lg:£+£nx
ydx X

g =x"(1+ /nx)
dx

for strictly increasing

g20:>xx(1+£nx)20
dx

= /nx > -1

-1

15. B

_A_\/§a2 a 12

€_43izzﬁzzﬁ:
2

Sol. "1

N

G

7
AN
L4

N
SA=1J2=2V6

Area=m=A2=24

s m+n’=24+384
=408

23

16. C

Sol. -: no. of triangles having no side common with a
n n—1
n sided polygon = GG
3

_*c,-c,
3

=16

17. B

1

dy y etan’x
_+—2: 2
dx 1+x° 1+x

Sol.

Ide
_ 2 __tan'x
LF.=e' ¥ =¢

., etan" X B
y‘ etan :J‘ 1 - etan X ‘dx
+ X

Lettan' x =2z

2z

sy-et =je2zdz=67+c

ert/4 C _eTC/2

dy vy _ 3
dx xfnx 2x’

1
S LE.= ej""?dx =" = pnx

3£n2x dx
2x

s yfnx :j
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-3 3 =3
Y= 2¢e 2 e

19. D

Sol. y=3x, 2y=27-3x &y =3x—x+/x

A:j.3x(3x—x&)dx+‘9[(27;3x —(3x—x\/;))dx

A—PXSQT 27[ ] { zTJ{sz/zT

= x| —

5 0 2 3 5 3
2

A:— 33/2 +
5( )

27 9 2
“r 6 _Z 72 += 95/2_35/2
5 (6) 4( ) 5( )

A:3(35/2)+81—162+3x35—3x35/2
5 5 5

s s
10A= 162

20. C
Sol. f:(—o0, 0)— {0} >R

£1(1) = limazf(lj
a—w a
a(a+1) ( j+a —2/n(a)
a—)oc 2 a

a—0

( 1)

1+— ! 5

lima®| ~—2Ztan"™! (—j +1——/n(a)
2 a a

f(x) :%(1 +x)tan"'(x) +1-2x*/n(x)

Fi(x) =~ (1:" +tan‘(x)+4xzn(x)j+2x

m=11+%
f(l)_2(1+4]+2

f'(l):§+—

Ans. 3
21. 55

Sol. afy=45, afyeR
x(a, 1, 2)+y(L, B,2)+2z(2, 3,7)=(0, 0, 0)
X,Vy,zeR, xyz#0
ox+y+2z=0
X+Py+3z=0
2x+2y+yz=0

xyz # 0 = non-trivial

o
1
2

N o =

2
3|=0
Y

=S aPy-6)-1(y-6)+2(2-2)=0
=S afy-6a—-y+6+4-43=0

= 6a+4p+y=55
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22. 75
Sol. P(x,y) &x2>3

. . dy 1({y+5
Slope of line at P(x, y) will be — =—| =——
p () willbe 302

2dy:1dx
(y+5) (x-3)

=2Mm(y+5)=/m(x-3)+C
Passes through (4, —2)
=2/m3)=In(1)+C

= C=2/n(3)

= 2/m(y+5)=/In(x—-3)+2/n(3)

:>2[€n(y;rSD=€n(x—3)
:(Y;SJ =(x-3)

= (y+5)° =9(x-3)
\

Parabola
4a=9

25
T4

12d=175
23. 65

d

Sol. T = [1.0-x")"dx

)

24.

Sol.

25.

Sol.

1
I, =(1-x")*x], +7KI(1 —x")*"'x% - xdx
0

I, = —7Kj'(1 -xH)* (A -x")-1dx

I, =—7KI, +7KI,

I, 7K+8
- =
I, 7K+7

_TK+38
7K +7

I

1

= 7(r¢ _1):K+1

i(K+l)=ll(6)—l=65

K=1

221
4x*+ 8x3—17x2—12x+9

=4(x - x) (x - X,) (X = X;) (X —X,)

Put x = 2i & -2i

64— 64i+68 -24i+9=(2i—x,)(2i—x,) (2i—X,)
(2i—x4)

=141-88% ... (D)

64 + 641 + 68 + 24i + 9 = 4(-2i — x,) (2i — x,)
(<2 - x,) (2i—x,)
= 141 + 88i

125 141> +88*
_m:—

16 16
m=221
68
9x2+ 12x +4=—18(y — 1)
(Bx+2y=-18(y-1)

y P(0.1)
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0, 1)
y=mx + 1

2 2
(X+§J =-2(y-1

(3x + 2)? = —18mx
9x2+ (12 + 18m)x +4 =0
4(6 + 9m)? = 4(36)

6+9m=6,—-6
m=0, _—4
3

tan 0 = —i
3

-1 .
2 212

16(m12+m§):16(i+4j

=4 +64=068

26.

Sol.

806
"Coxvly=135 L (i)
"C,x"ryr=30 L (ii)

10

nC Xn73 3
3 y 3

G
¥ i)

Gx_9 .
nC2 y 2 ..... (1V)

(i)
By i

"C, x
29
nc3y ..... (V)

(v)
"C,C, 2

2n*(n—1)(n-2) _n(n-1)n(n-1)
6 2 2
4n—8=3n-3

~[=3]

put in (v)

29
y

x =9y
put in (i)

er's (ijzws
9
x’=27x9

1
=>x=3,y=—
773

6(n3 +x2+ y)
1
= 6(125+9+§j

=806

&3S INSTITUTE

JEE ADVANCED | JEE MAIN | NEET | OLYMPIADS | FOUMDATION | MHT-CET

PAGE No.

: (7)



27. 6

Sol. T =3T_,+6,r=2,3,4,...n
T,=3.T, + 6
T,=3.6+6° (D
T,=3T,+6
T,=3T,+6
T,=3(3.6+6%)+6
T,=3%6+3.6°+6> ....(2)
T =3"16+3"26"+..+6

2 -1
T.=3"-6 1484 (8] 4 48
3 3 3

T.=3"-6(1+2+2>+...+2"")

T :6‘31‘71 (1_2r)

(=D
T.=63".(2"-1)

6-3"

T =

; “(2"-1
T =2-(6 -3

S =25(6" —3")

S, :2{6-(6“—1)_3-(3“ —1)}
5 2

S, :2{12(6“ —1)-153" —1)}
10

S, :%[4.64 ~5.3"+1]

~n*-12n+39=3
n””—-12n+36=0
n==o6

28. 47

_ _ _ P4
Sol. cot'3+cot™ 4+ cot 15+co‘[1n:Z

1 1 1 1
tan”' 3 +tan™' 7 +tan' —+tan'—=

n

T
4

29.

Sol.

30.

Sol.

123
tan”' — = tan ™" %‘3‘
n 1+—
24
i
tan” —=tan"'| 24
an . an ﬂ
24
1 -1 1
tan =tan —
n 47
n=47
13
P(10.-2-1)

(-6, 7,-5)

(2.-5.11) R(1,7.6)

X+6 y-7 z+5

Line =" """1%

Xx+6 y-7 z+5
2 3 4

QA —6, 7—3M, 41 —5)

A

QR(2A—=7, 7=3M\, 41—11)
QR - dr's of line =0

40h—-14+9A+161L—-44=0
Q(_za 193)

PQ=+144+9+16 =169 =13

46
axb+axc=(l, 8,13)

ax(axb)+ax(@xc)+ax(bxc)
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=ax(i+8]+13k)
(-b)ja—a’b+(@-)a—a’c+(@-b)c=ax(i+8j+13k)
= —26d —29b +13329C +13b + 26 =a x (i + 8] +13k)

— —133—16b-3¢=ax (i +8]+13k)

— —133-b—16b> —3b-¢ ={ax8j+13k}-b

2 -3 4
— (~13)(=26)-16(50)-3b-c=[l 8 13
34 -5

— —462-3b-¢=-396
=b-c=-22

Hence 24—b-¢ =46
PHYSICS
Section - A (Single Correct Answer)

31. D

m
]_T=2TE\/:
So K
TzocE
AT A Ak
% = % ——%
T m k
Ak A 2AT
Do, 2Mo, 2270,
k m T
Ak

% =(-1)%—2(2)% =|-5%| =5%
32. D

Sol. K, :%m(IOO)Z

f

K :%m(40)2

ohloss = KKl
oloss =—x 100
K

i

%m(40)2 —%m(lOO)z
= 7 x100
5m(loo)2

33.

Sol.

34.

Sol.

35.

Sol.

36.

Sol.

_|1600-100x100]

84%
100
A
n= oo
1 Balmer n=2
JLyman =

€ X Hiy

€y X My

%l =[] =

2

c

€ XM, =—
\

(10}
(1.5x10*)’

€. x2=

gx2=4
g =2

B
(Theory)

Photoelectric effect prove particle nature of light.
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37. B
Sol. MSR = Imm, CSR =42, pitch=1 mm

:ﬂz(ijzom mm
No.of CSD {100
Diameter = MSR + LC x CSD
Diameter = 1 + (0.01) x 42 mm
Diameter = 1.42 mm = x/50
x=71
38. C

Sol. Gaussin Surface

N
\\ E

dA

> A Qin
By Gauss law IE'dA =

€y
EdA:GXdA
€y
E=2
€
39. C

Sol.

|1 ]t
17 2 11 =
14.5V 14.5V

In case of balanced Wheatstone Bridge

VAB _ VBC 12 _E

V., Vo  6+x 05

XxX=6Q
40. D
Sol. dQ =du + dW
CdT = CVdT +PdvVv (D)
PV2=RT
P = constant

41.
Sol.

42.
Sol.

43.

Sol.

44.

Sol.

P(2VdV) = RdT

PdV = RAT
2V

Put in equation (1)

-2
| || MLT :[MA’IT’ZJ
qV ATLT™'
[M] = [1x A] = [AL?]
B Ho Id1s21n6
4t r

<t

=[MLT?A™]
C
Statement-I

I, = A = at resonance X, = X¢
\/RZ +(X, - X¢)

Thus, | Vi
s, Ln=—
us, R
Impendence is minimum therefore I is

maximum at resonance.
Statement-11

V . . . . .
I= R | in purely resistive circuit.
B
DO
NOT | i
A Y
B
AND OR
B
3RT
VrmS = N
MW
VOZ Mw He
_ Yo, _ ,
VHe MW,OZ
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45.

Sol.

A
S

Sol.

Sl
|
HE
+ 11
HE

=

1+M2):\/§M2_\/§M1
_[V2-1
- J2+1

2

p

2m

“ =

Same momentum, so less mass means more KE.

So m/2 will have max. KE.

47. B
Ldi
Sol. Average speed = ‘O distance
time taken
80xt 803t
-—2 - 70 km/hr
4t

48. A
Sol.

7K

Al = Axi

49.
Sol.

50.
Sol.

B= Tesl

d P ( es a)
1o7x10x(1x1j(#

_ 100 =4x10°T(+k)

mg—F,—F =ma
a = 0 for constant velocity
mg—-F,=F

m p
F, =mg-vp,g =me—-TPog =mg[l—F°J

D
eV,=hv—¢
0.5V=248-¢

work function (¢) =2.48 V-0.5V=198V

Section - B (Numerical Value)

51.
Sol.

52.

Sol.

13
By conservation of angular momentum
I] 0‘)] = I2 0‘)2
2

EMRZ E :%M ER E

5 T 5 \4 T,
19
T, 16T,
L_ile —x24hr
T, 16

2
-0 Y, 20 o
T
1 !
1 1 1 -
1 1 1
B i i T s ceat X
|,’ 1
3 1
”I 1
el | 1
Z'X=-a X=a X=3a
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o
Sol.
o ©O

1000 drops Big drop

IOOOiTEI'S = iTcR3
3 3

10r=R
R=10r

S.E. of 1000 drops 1000(4nr2)T
S.E. of Big drop 4nR’T

2
_ 1000><2r :10:&
(10r) X
Sooox=1
54. 250
Sol. For DC voltage

R:X:@:2OQ
I 5

for AC voltage

X, =203 Q

R=20Q

Z=X? +R? =/3x400+400 = 40Q
Power =i* R

2

200
, i
(Ve ) (R 2| Y2 | w202 250w
Z 40
55. 60
Sol. For o _.
i=e

56.

Sol.

57.

Sol.

d

—min _ 1
A
2i—A
A
2i=2A
i=A
Snell's law
I xsini=psinr

sini=usin é
H 2
. (A
SInA =pusin| —
" (zj

2sinécosé = \/gsin é
2 2 2

=1

pl [

We kn R= ] Roc—
e know A 2
As we starch the wire, its length will increase but
its radius will decrease keeping the volume

constant

V.=V,
2
il =n1
4
[.=4l
R 4] |r?
new _ — r_=16
R4 r [
4
R, = 16R
S x=16
16
We know

2 2

r= o.529n7 — 8.48 = 0.529“T

n=16=>n=4
We know

&3S INSTITUTE

JEE ADVANCED | JEE MAIN | NEET | OLYMPIADS | FOUMDATION | MHT-CET

PAGE No. : (12)



1
Eo—
2
E ., :E
" 16
x=16
58. 5
™
Sol. L M e
- D
initial final
We know

W_ = AU + AKE
(P.E.:-M-E)
=-M-B,+M-B, +0
=— MB cos 90 + MB cos 0

=MB
= NIAB

=200x100x107° x§x104x1:5|ﬂ

Group present in sulphonic acids

62. (B)
Sol.
(A) | SO.Cl, sp“ (I:l)
g . Tetrahedral
4‘;‘ \...__(]
0O
(B) | NO Paramagnetic
(C) NO, Diamagnetic
D |1 sp’d } _
> |
I Lincar
63. (A)
F
O:N_ 5 NO,
Sol. | =
NO-

59 12 picric acid
Sol. We know (2, 4, 6-trinitrophenol)
V... = @A at mean position
2 2
:?TEA:—TCXO.O6:O.12 m/sec H H
e _ _SOH
Vinay = 12 cV/s€C | SN Conc. H,SO4 r-"ﬁ
s
60. 4 i =
T SO:H
Sol. BxC=|-1 4 3|=151-21j+33k
-8 -1 3 Cone. HNO,
A-(Bxé):(—xi—63—212)-(15§—213+3312) OH
ON NO,
0=-15x+126 - 66 : 2
15x =60
x=4
CHEMISTRY NOE
Section - A (Single Correct Answer) Picric acid
61. (B)
Sol. [
—S—OH
I
0
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64. (D)

Sol. Metamer = Isomer having same molecular
formula, same functional group but different alkyl/
aryl groups on either side of functional group.

65. (C)

' = Adenine

o

el 1‘[ 1|\]H = Thymine

H 0

X

~ O
He \Il\l

HC\N.-C
H \U

= Cvtosing

Are bases of DNA molecule. As DNA contain
four bases, which are adenine, guanine, cytosine
and thymine.

66. (D)
Sol. sp? — Tetrahedral
dsp?> — Square planar
sp*d — Trigonal Bipyramidal
sp*d*> — Octahedral
67. (D)
Sol. Statement - I = Correct
Statement - [I = False
Ga is used to measure high temperature
68. (B)
Sol. Option (B) is incorrect because aniline is immisible
in water.

69. (B)
(A) | SF,; spd 1;*
F
hybridisation | (T=>$ {r
F
(B) | BrF; | spd /F
hyvbridisation %Br-—F
W
F
Bent T-Shape
(©) | Broy; | sp° @ Pvramidal
hybridisation Br
#1170
00
(D) | NH, | sp’ H T
hybndisation N
i .
g <> Tetrahedral
70. (D)
Sol.:
OH O°Na*
CHCIl,
CHCly+aqNaOH _
Intermediate
J'NaDH
e}Ca—

OH
, cH | C-H
Il H I
0 < O
71. (B)

Sol.: Graphite is conductor
72. (B)

As ligand field increases, light of more energy is
absorbed

Energy oc wave number (v)
73. (C)

Sol.: Theory based question
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74.

Sol.:

Ans.

75.

Sol.:

76.

Sol.:

7.

Sol.:

78.

Sol.:

79.

Sol.:

80.

Sol.:

D, A)
(A) Be+e — Be ,E.A=-ive
(B) N+e >N E.A =—ive
) O+e >0
O +e 02 E.A = —ive
(D) Na+e —»Na E.A=+ive
(E) Ay +e Ay EA=+ive
A,B and C only
©)
Cm is actinite
(B)
Molality = 1000>M
1000xd =M x (MW)_ .
_ 1000 x x
1000x1.12 — (x x 40)
x=73
(A)

H — C — H has low steric hindrance at carbonyl
carbon and high partial positive charge at carbonyl

carbon.
©)

()’ (P )™
An, =0 K, :ﬁ(iJ
ng, =n, =n, soK,=1
1=xx10" x=10
©)

Iodoform — Antiseptic

CCl, — Fire extinguisher

CFC — Refrigerants

DDT - Insecticide

(B)

Solution is already infinitely dilute, hence no

change in molar conductivity upon addition of
water

81.

Sol.:

82.

Sol.:

&3.

Sol.:

&4.

Sol.:

Section - B (Numerical Value Type)

(76)
HX =H+X K =12x107
0.03M
0.03—-x x x
2
K =1.2x107=

0.03-x
0.03 —x ~0.03 (K, is very small)

2

0.03

x=6x10"*

Final solution: 0.03 —x +x +x
=0.03+x=0.03+6x 10+

[1=(0.03 +(6x10~%)) x 0.083 x 300

=76.19 x 102 ~ 76x1072

(6)

Spin only magnetic moment of Mn in KMnO, =
0 Spin only value of manganese product fromed

during titration of KMnO, aganist oxalic acid in
acidic medium is = 6

=1.2x107

(3)

K=t gn(@): 1 gn(@J
t99.9% 01 t90% 10

t n(10°)

99.9% — L90%
/nl10

t topo, X3

99.9% —

)

NO,
CHLOLL 1,0, @E
OH

Can show H-bonding.

90%

HF, NH;
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85. (20)

NH, N, C1°

Sol.: NaNO, + HCl

T<35"C

OH

Orange dye

Reaction suggests that 1 mole of aniline give 1

mole of orange dye.
80 (mOI)aniline = (mOIe)orange dye
93g  massof orangedye

93g mol ™' 199gmol™!

mass of orange dye=19.9g =20 g
86. (2)
Sol.:
CH;-C=C-CH; —"=>cH,__ _H

- C=C"-.
H CH;
l dil. KMnOy,
CH;—C—C—CH;
OH OH
(Product P)
87. (661)
h h
Sol.: A=—, A= Vz
mv mv
my’
5 = — = v(frequency)

1
Given Emv2 =2.18x10"187J
h=6.6x10"3

4.36x107"
Ve————
6.6x107*

~ 661 x 108 Hz

=660.60x10" Hz

&9.

Sol.:

Ans.

90.

Sol.:

O-CH,—C=CH
A)
Br
alc KOH
o e
- (B)

(877)

CrO Basic oxide

Cr,0, Amphoteric oxide

In CrO, Cr exist as Cr*? and have p only = 4.90
In Cr,0,, Cr exist as Cr* and have p only = 3.87
Sum of spin only magnetic moment
=4.90+3.87=28.77

Moy = 877 X 102
877

(274)

AU=q+w(q=0)
nCvAT =P, (V, - V,)
V, =2V,
nRT, 2nRT,

P P,

2 1

P, =5,T, =298

b 5T,
2 2x298

5 nRT
nER(TZ_Tl):_( > 2

1

nRT,
P,

1

Put T, =298

5T,
and P,= 7% 208

Solve and we get T, = 274.16 K
T,~274K
O @ W
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