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MATHEMATICS Max Marks: 100

Section-|
(SINGLE CORRECT ANSWER TYPE)

This section contains 20 Multiple Choice Questions. Each question has 4 options (1), (2), (3) and (4) for its answer, out of
which ONLY ONE option can be correct.

Marking scheme: +4 for correct answer, O if not attempted and =1 in all other cases.

7/6

11
1. The value of I A s equal to
~7l6 1—sin(|x|+ﬁ)
6
1) 87 2) 27 3) 67 4) 4x

Key: 4
/6

ol: | (z+4x")/(1=sin(x|+7/6))dx
-r/6

/6

= [ 272/ (1=sin(x|+ 7 / 6))dx
0

Let x+7/6=0=dx=d0
/3 /3
:2;zj do/(1—sin6) :2;zj (1+sin )/ cos’ 0dO
/6 /6
/3

=2 J. (sec’ @+secOtan §)d =2z[tan 6 +sec 9]”/6”/3

=27[(B3+2)-(W3+2/3)]| =27[2]=4x

2. The sum ofall roots of equation (x—1)*-5[x-1|+6=0 is

1)4 2)1 3)5 4)3
Key: 1
Sol: (x-1)*-5|x-1|+6=0

Let [x—1|=1¢

£ =5t+6=0

t=2 or3

|x—1|=20r3

x—1=%2 or+3
x=1%£2 orl£3
Sum of roots =4
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3.  The value of cosecl0’ —+/3sec10’ isequal to

1)8 2)6 3)4 4)2
Key:3
Sol: cosecl0’ —+/3sec10°
_ 1 3 _ c0s10° —~/3sin10°
sin10°  cos10° sin10%cos10°
1 o V3 . i
_ E.cole —751n10 sin(30° —10°)
= . 4= - 4=4
2sin10° cos10° sin20°
IR} 1! 1Y 1Y
4.  If X’ +x+1=0,then the value of (x+—) +(x2+—2j +(x3+—3j +oad (x25+7) is
X X X X
1) 145 2) 162 3) 175 4) 128

Key : 1
Sol: X’ +x+1=0 =x=w
(x+lj4 +(x2 +ij4 +(x3 +ij4 + +(x25 +LJ4
7 = | e .=
= (1+1+16)+(1+1+16)+.......... 8 triplets +1

=8(18)+1 =145
5. Let a,,a,,a,;....... be a G.P of increasing positive terms such that

a,a,.a,=64 & a, +a, +a; :£73 then a, +a, +a, is equal to
1) 3256 2)8252 3) 3248 4) 3244
Key : 2

Sol: a,.a,a,=64
(ar)(ar’)(ar’) =64

a’r® =64
ar* =4
813
a,+a, +a, =u4
a+ar2+ar4:&
a(1+r4)=%—4
7
785
a(l+r*y=—>
(1+r7) ;
a(1+r4)_7_85xl
ar’ 7 4
1+r4_7_85
r 28

28r* +28 =785r7
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287 —785r* +28=0

281 —784r* —r* +28=0

2877 (r* —=28)—1(r* —28) =0

(r2 - 28)(28r2 -1)=0

r’ =28 or r’ =% (Rejected)

ar’ =4=a= i = l
28 7
a,+vas+a, =ar’ +ar* +ar® =ar’(1+r* +r') = 4(1+28+784)=4(813) =3252
6. The number of relations, defined on the set {a,b,c,d} which are both reflexive &
symmetric is equal to
1) 16 2) 1024 3) 64 4) 256
Key: 3
Sol: No. of ways = 1.2°.1 =64
7. Let y = y(x) be the solution curve of the differential equation ((1+x*)dy+(y—tan™ x)dx =0

»(0) =1then value of y(1) is

1);%_%_1 2)6%#%_1 3)6%_%_1 4);;/4#%_1
Key: 2
Sol: (1+x*)dy+(y—tan™ x)dx =0

(1+x2)%+y—tan1x:0
Qer.( 1 j_tanlx

dx 1+x> ) 1+x°
1

= 5. 1

LF el _ g

y. If= j (L.f).0(x)dx
tan~' x "4 tan' x tan% X

y.e o _[ el i The?

=_fe’.t.dt tan” x =t

dx

1
=t.e’—_f1.e’ —dx = drSgli e84 Hd
1+x

-1 o _
ye™ “=e" *(tan” x—1)+c

y=(tan" x—1)+

tan~! x

c
x=0,y=1, 1:(0_1)+T
c=2

y=(tan"' x—1)+ 2

/4
e/z'

: x:1:>y(1):%—1+

tan ! x
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Let a point A lie between the parallel lines L, and L, such that its distances from L, and L,

are 6 and 3 units respectively then the area (in sq units) of equilateral triangle ABC where

the Points B and C lie on lines L, and L, respectively is

1) 2143 2) 15J6 3) 1242 4) 27
Key : 1
Sol:
9 5 (Lz)
4 (a,6)
7 (L)
Take L: y=0
L:y=9

Take B is at origin

Let 4A=(a,6) ,B(0,0)

C =(b,9)

AABC 1s equilateral

XX i\/g()ﬁ =) N+, \/g(xl -X,)

(b,9): B > 2

_[(a+0£3(6-0) 6+0 V3(a—0))_[a+6J3 6-+3a o a—6J3 6+3a
) ’ 2 21 = 2 n ' 2

f6+;/§a:9:>6+\/§a:18

+12:x/§a

a:+4\/§

b:a‘sﬁ:_ﬁ

Area = %|x1y2—x2yl| = %|9a—6b| 3 %‘36\/§+6\/§‘ = 213
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sing@=> Sin(60° + 0) =2
a a
—3005¢9+lsin¢9 =—
2 2 a
V3,1 —% +i _18 a=+/84
a a a
Area of AABC_{ g _\f 84 =21\3
9. Let foci of a hyperbola coincide with the foci of the ellipse ;_6+i;_6 =1 if eccentricity of the
hyperbola is 5 then length of its latus rectum is
96
1) 16 2) 2445 3) = 4) 12
) ) ) s )
Key : 3
Sol: Ellipse =—+2 =1
36 16
N /36 16 J_
. 20 v
Foci = [ J [ -z J—(@,O),(—@,O)
2 2
Hyperbola : = -2 -1
a b
ze, =20
—v20=25
g= 2
J5
b =a’(e 1)
4 96
b*=—025-1)=—
5 ( ) 5
260 .96 N5 96
LLR="-=2 2~ -
a “h.o=j
10. Let f:R — (0,0) be a twice differentiable function such that
s
f(3)=18.1'(3)=0 and f (3)=4 then Lim %%{fi;ﬂ““]mawﬂm
1 2) 18 3)2 4)9
Key : 3

Sol: In Lt[f(2+x)J<x—1>2 _,, 18 2{f(2+x)_1} ZL{f(2+x)—l8} 18 :
=i f0) S-S0 S
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B AR S W AR ) N AT €) S SN
=1 2(x—1) x>l 2 2 2

11.  The number of strictly increasing functions f from set {1,2,3,4,5,6} to the set {1,2,3,......... ,9}
such that f(i)=i for 1<i<6 is equal to
1) 21 2)27 3)22 4) 28

Key : 4

Sol: No. of functions = 8, = 8. =28

12. Let a=—i+2j+2k b=8i+7j-3k and cbe a vector such that axc=5 if c.(i+j+k)=4 then

‘a+c‘2 is equal to

1) 30 2) 27 3)33 4) 35
Key : 2
Sol: a=-i+2j+2k

b=8i+7)-3k

Let c=xi+yj+zk

[

z

E=;(22—2y)—}(—z—2x)+%(—y—2x)

2z-2y=8 = (), 2x—z=T7—>(2), -y-2x=-3 - (3)
Solving -y +z=4

x+y+2=4

x+2z=8

2x+4z=16

2x+z="17

3z=9
z=3
—-y+3=4=y=-1

2x+3=7
x=2
E+Z:(—§+2}+2%)+(Zf—}+3z) :§+}+5%
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aid=Vit1+25 =27 la+d =27
[a+ Ja+

13. Ifthe domain of the function £ (x)=cos'1(121x_35j+sin_l(2x2—3x+1)is the interval [e, A],
—JX
then o +24 is equal to
s 2) 1 3) 3 4)2
Key: 3
Sol:  —1<25 72 <1 11-3x#0,-1< 22 ~3x+1<]
11-3x
St e A YL
11-3x 11-3x 3
2x* =3x+220, 2x* —3x<0
2x-5+11-3x 20,2x_5_11+3x30,x¢2,xeR
11-3x 11-3x 3
x(2x-3)<0
ORERY, 0510 GEEE ) e
11-3x 11-3x B 2
(x—6)(5x—16)20,xe{0,%}
16 3
—00,—) U (6, N|0,—
xe[( 0190 oo)} [ 2}
=
Domain = |0,=
2
3
a=0f=3 a+28=3
14. The area of the region inside the ellipse x* +4)* =4 and outside the region bounded by the
curve y =|x|-1and y=1-|x| is
1) 2(z =) 2) 22- Y, 3) 3(z-1) 4) 27 -1
Key : 1
x2 2
Sol: Ellipse T+yT:1

1

OURA
70 RRAPY X,
70,5 ¢ 10! R
0 x4 / (KR
(XX ARRD U/ A
4% ¢ et ’ ’? 2
ARARE RN Ne /0,000, 0 0,
AR (REXRAINEYIN
YA IR N
AN
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15.

Key :

Sol:

16.

Key :

Sol:

y=1-|+

Required area = 72'(2)(1)—%(2)(2)= 27-2 = 2(m-1)

If the coefficient of x in the expansion of (ax2 +bx+ c)(l—zx)26 is -56 and the coefficient
of x* and x* are both zero then a+b+c is equal to

1) 1483 2) 1500 3) 1300 4) 1403

4

(ax® +bx +c)(1-2x)*

= (ax® +bx+¢)[ 264, =26, (2x)+ 26, (2x) - 26, (2x)’ |

b.1+c(-26,.2) =56

b—52c=-56—(1)

a.1+b.(26,.2)+C.26, (4)=0

a—52b+1300c =0 — (2)

And a.(-26,,.2)+b.26 (4)+c.(~26,.8)=0

—52a+1300b—-20800c =0 — (3)

Solving (1) ,(2) ,(3) ; a=1300 b=100 ,c=3

a+b+c=1403

Let PQ and MN be two straight lines touching the circle x* +)° —4x—6y-3=0 at the point

A and B respectively. Let O be centre of the circle and ~£40B :%then the locus of the

point of intersection of the lines PQ and MN is

1) x* gmg—8x—12y—25=0 2) X’ +y" —12x—18y-25=0
3) 3(x’+y°)-12x—-18y—-25=0 4) 3(x* +)*)-18x—12y+25=0
3

X’ +y —4x—6y-3=0

60°QO

(x50

Center ‘0’ =(2,3)
Page 10 of 41
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01

Radius r=v4+9+3 =4
Let point of intersection of PQ and MN
be R(x;, )

Z/ARB =120°
(120) r

tan| — | =
2 Sll

4
B

3[x) + ) —4x,—6y,-3]=16

Locus of Ris 3(x*+)*)—-12x—18y-25=0
Let the mean and variance of 7 observations 2,4,10,x,12,14,y,x>y, be 8 and 16

respectively two numbers are chosen form {1,2,3,x—4,y,5} one after another without

replacement then the probability that the smaller number among the two chosen numbers

1s less than 4 is

4 1 3 2
1) = 2) - 3) 2 4) =
) 5 ) 3 ) 5 ) >
2+4+10+x+12+14+y_8
7
42+x+y=56

x+y=14 > (1)

_4416+1004 x* +144+196 + °
7

(80)(7) =X + y* +460

16 - 64

x*+y° =560-460

X"+ =100.>(2)

x=8,y=6

Given set {1,2,3,4,6,5}

Let E be the event that both the numbers are greater ar equal to 4

3
p(E):i:i:l
6, 15 5
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18.

Key :

Sol:

19.

Key :

Sol:

Required probability 1- % =%

Let ¢ and d be vectors such that ‘c+d‘=@ and ¢x(2i+3j+4k) = (2i+3j +4k)xd .if
A, A, (4 > 1) are the possible values of (c+d).(-7i+2j+3k) then the equation
K*x* +(K* =5K + A)xy + 3K +%).y2 —-8x+12y+ 4, =0 represents of a circle for K equal to
1)4 2)2 3)-1 4) 1
4
+3[=vB
Let b=2i+3j+4k
cxb=bxd
(cxb)+(dxb)=0
(E+3)><Z_7=6
c+d=tb
[c+d|=[{v4+9+16
V29 =|(v29
t==1
c+d==xQ2i+3j+4k)
(E+E).(—7%+ 2/ +3k) = 2(=14+ 6 +12) = +(4)
A=41,=—4
K*x"@aK* —5K+ﬂ1)xy+(3K+%)y2 —8x+12y+4,=0
Represents a circle K’ -5K+4=0=K=1,0r 4
K*=3K-2=K*-3K+2=0=K =1or 2
Hence K= 1
Let O be the vertex of the parabola x* =4y and Q be any point on it let the locus of the
point P which divides

The line segment OQ internally in the ratio 2:3 be the conic C then the equation of the
chord of C which is bisected at point (1,2) is
1) 5x-4y+3=0 2) 5x—y-3=0 3) 4x-5y+6=0 4) x-2y+3=0

1

x’ =4y
Let OQ=(2t,t*),P(h,k)
(h,k)z[@ 2_12}

5

5 5
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20.

Key :

Sol:

2

5K = 2@}
4

8K =5h
Locus of P is 5x* =8y
Equation of chord having (1,2) as mid point is
S =35,
5x(1)—4(y+2)=5(1)> —8(2)
S5x-4y—-8=5-16
S5x-4y+3=0
Let (a,,y) be the co-ordinates of the foot of the perpendicular drawn from the point

(5,4,2) on the line r=(—i+3,j+k)+A(2i+3j—k)then the length of the projection of vector

ai+ fBj+yk onthe vector 6i+2;j+3k 1S

18 15
nls ) o 3)3 4) 4
) = ) )
1
Given line : 24Xl _Y=3_2=1 ()
2 3 -1

4

-l L

B A(5,4,2)

B(a,p.7)

Let B=(24-1,324+3,-4+1)
Drs of 4B =(24—6,34—1,-1~1)
ABLL
2(24-b)+3(32-1)-1(=A-1) =0
4A-12+94-3+2+1=0
144-14=0

A=1

B =(1,6,0)

Let a=ai+fBj+yk =i+bj and b=bi+2j+3k

ab=6+12=18
\z\zm:7

Page 13 of 41
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Projection of a on b= ab  _18

W 7

Section-ll
(NUMERICAL VALUE Type

This section contains 5 Numerical Value Type Questions. The Answer should be within 0 to 9999. If the Answer is in
Decimal then round off to the Nearest Integer value (Example i,e. If answer is above 10 and less than 10.5 round off is 10
and If answer is from 10.5 and less than 11 round off is 11).

Marking scheme: +4 for correct answer, O if not attempt and -1 in all other cases.

0

2
D (a, _F)

n=1

2_ —
21. Let g,=1 and for n>1,a —la anlthen

= i 1s equal to
"2 P (n+) d

Key : 2

1 n-2n-1 _1 2n’-(n+1)’
Sol: 4, =—a,+——— =—a,+— -
27 n(n+l) 2 n*(n+1)

. A S o)
n+l (ﬂ+1)2 2 n nz 2 n n2

Lot —%
n
bn+1 i lbn
p

With r=—
b=a-2=1-2 =-1
1
Now i(an—%j = wbn —_—11 =2
n=1 n n=1 P
2

22. 6T|(sin3x+sin2x+sinx)|dx is equal to
0
Key : 17
Sol: 6jf|sin3x+sin2x+sinx|dx
0
= 6j|sin2x+2sin2xcosx|dx = 6]£|sin2x(l+2cosx)|dx
0 0

= 6j|2c0sx(1+200sx)|sinxdx cosx=t
0

= 12:f|t(1+2t)|—dt —sinx.dx=dt
1

Page 14 of 41
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= 12j|t(1+2t)|dt =

-1/2

B £ 2" (2 28

= 12|| —+— - —+— +| —+—
2 3, 2 3),\2 3

_12 (l_ij (1_2J+(1_Lj+(l+zj
8 12 2 3 8 12 2 3

6“2 sin 2x cos x + sin 2x| dx
0

T
6”4 sin x cos” x + 2 sin cos x‘ dx

I :12jsinx‘20052x+cosx‘dx Put cosx=t¢,—sinx dx=dt
0

12“ (t+2¢7)dt - j (t+2t )dz+j(z+2z )dt

|

2 14
23. Forsome a,ﬂeRletAz[T 2} andeL ﬂ} be such that 4> -44+21=B>-3B+1=0

then (det(adj(4’ — B’)))’ is equal to
Key : 225
Sol: #(4)=4
a+2=4
a=2
tr(B)=3
1+ /=3

B=2

2
¢ o]
s
s

N
S
Il
o<
— N
NSRS
— N
SR

h
(5]
Il
TN
\S)
\S)
(@)}

L
o

\ 33\_105 120
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ladj(4* - B[ =(\A3—B3\“)2= (-157 =225

24.  Let S={(m,n):m,ne(1,2,3....50)} if number of elements (m,n)In S such that 6” +9" is a

multiple of 5 is P and the number of elements (m,n) in S such that m+n is a square of a

prime number is Q then P+Q is equal to
Key : 1333
Sol: 6"=(G+1)"=5k+1

9"=(10-1)"=10/-1 if n is odd

6" +9" is divisible by 5

If m can be any of {1,2,3,........ 50}

And n is odd from {1,2,3,........ 50}

No.of ways =50X25

P=1250

m+n=4— no. of ways =3

m+n=9— no. of ways =8

m+n=25— no. of ways= 24

m+n=49 — no. of ways = 48

O=3+8+24+48=83
~P+0=1250+83 =1333

25. Let f:R— Rbe a twice differentiable function such that the quadratic equation
f(x)m* =2f (ym+ f"(x)=0
In m, has two equal roots for every x e R.If f(0)=1, 1 (0)=2, and (a, B) is the largest
interval in which the functions f(log, x—x)is increasing, then «+ 4 is equal to

Key: 1

Sol: f(x).m’ =2f (x)m+f (x)=0
A=0

2/ @] =4/ @)/ ()

(L0 4 (L0,
/@

Ln f(x)=Inf(x)+InC

Page 16 of 41
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f)=Cf (%)
f(0)=1=1=Cf(0)
1=C.2

C =

N | =

22f(0)=f (%)
o,
S (x)

I%dxz_pdx

In f(x)=2x+K
x=0=>0=0+K
K=0

~In f(x)=2x
f)=e"

Let g(x)=f[Inx—x]

g(x) - eZ(lnx—x)
g'(x) i eZ(lnx—x) |:l . ljl
X

g(x) is increasing

g(x)>0

l—1>0

X

l>1
X

0<x<l
x €(0,1)
a=0,=1 a+p=1
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PHYSICS Max Marks: 100

Section-|
(SINGLE CORRECT ANSWER TYPE)

This section contains 20 Multiple Choice Questions. Each question has 4 options (1), (2), (3) and (4) for its answer, out of
which ONLY ONE option can be correct.
Marking scheme: +4 for correct answer, O if not attempted and =1 in all other cases.

26. A gas based geyser heated water flowing at the rate of 5.0 litres per minute from 27°C to
87°C. The rate of consumption of the gas is___ g/s.
(Take heat of combustion of gas = 5.0x10*J/ g, specific heat capacity of water = 4200
J/kg. °C)
1)2.1 2)0.21 3)4.2 4) 0.42

Key: 4

Sol: m C,AT = ;;1g €,

(5x107° x10%)x 4200
60

x (87 —-27)
= M5 X 104 =S, =0.42

27. The point of charge of 10°8C is placed at origin. The work done is moving a point at

2 uC from point A(4,4,2) m to B(2,2,1) m is J. (4 ! =9x10° in SI unit)
weh
1) 45x10° 2) 30x107° 3) 15x107° 4) 0

Key: 2

oY1

Sol: W =AU =Kq,q, (l—l] =(9x109)x(10‘8)x(9x10‘6)xG—éj=30x10‘6

28. A light wave described by E = 6o[sin(3 x10'%)¢ +sin(12x10'° )t] (in SI units) fall on a

metal surface of work function 2.8 eV. The maximum kinetic energy of ejected

photoelectron is (approximately).  eV. (h=6.6x10""J.s. and e=1.6x10"C)
1)3.8 2)6.0 3)7.8 4)5.1
Key: 4

=" 788w
2z

Sol: w=12x10" E

photion

kE=E, —¢$=7.88-2.8=5.08
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29. A uniform rod of mass m and length I suspend by means of two identical inextensible

light strings as shown in figure. Tension in one string immediately after the other string is

cut is . (g — acceleration due to gravity)

LI

e [ enemsensecc: B
1) mg/2 2) mg 3) mg/3 4) mg/4
Key: 4
Sol:
TA
¢ COM 0
A
-
Fyr =ma=>mg—T =ma
[ ml’ mla

Teom :[OL:>T5:?XOL:>T:T

Constraint at A= (aA )y =0= 7 =0

On solving T = %
30. A 4Kg mass moves under the influence of a force F = (42‘31' H3tj )N where t is time in

sec. If mass starts from origin a +¢ =0, the velocity and position after t=2s will be

3 6 3 8
) vadismgi, r=—i—j QDv=di—-—j,r=—=i—j
) 5 sV ) 5/ i
5 8 3 6
3) v=4i +— N 1) £ 4) v=3i+—j;, r=st s
) S QL P ) 2 A&
Key: 2
2 Vy
dav, dav,
Sol: Fx:max:Fx:m(—xJ:m‘?’=4(—x):>.[t3dt= [av,=v, =4
dt dt ] )

For position: 47 —4( 2 | = [av, - [Pt = v, ~ -
or position: 4t~ = 7 :>I x—jt = x—?

4 X t 5
ﬂzt—:jdle It“dt 4z :>x=§
a4 3 4(% 4 5 5
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31.

Key:

Sol:
32.

Key:

Sol:

33.

Key:

Sol:

7

Yy
s (j)de:sVﬁ?

av,\ %
F =ma, :>Fy =m 7 :>£(—3t)dt:4
The given circuit works as:

A

Input Output

1) AND gate 2) NOR gate 3) NAND gate 4) OR gate

3

NAND

A 1 m long metal rod AB completes the circuit as shown in figure. The area of circuit is
perpendicular to the magnetic field of 0.10 T. If the resistance of the total circuit is 2 Q

then the force needed to move the rod towards right with constant speed (v) of 1.5m/s

1S N.
A
® @ @ ®
202 ® @ @
® @ @ @
B
1) 5.7x10°° 2) 7.5x107° 3) 7.5x107 4) 5.7x107°
2
272 212
F=Blv=(0.1) xPp15|\ |3 O

R 2 400

A conducting circular loop of area 1.0m” is placed perpendicular to a magnetic field

which varies as B =sin(100z) Tesla. If the resistance of the loop is 100Q2, Then the

average thermal energy dissipated in the loop in one period is J.
1) 2n 2) 1 3) 1’ 4) /2
2
E = _d9 =—AX a5 =—AXx (—cos(lOOz‘)) x100=100A4.cos(100¢)
dt dt
T E2 T
Heat= j = |dt =j cos>(1001)dt =
0 R 0
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1) a=g 2) a=0 3) O<a<g 4) a>g

Key: 1

Sol: Magnetic Force=0
Net force = gravity
Acceleration=g

35. Inadouble slit experiment, the distance between the slits is 0.1cm and the screen is placed
at 50cm from the slit plan. When one slit is covered with a transparent sheet having
thickness t and refractive index n(=1.5), the central fringe shifts by 0.2cm. The value of t
is
1) 5.6x107 2) 5.0x107° 3) 8x107 4) 6.0x107

Key: 3

Sol: shift x= 2=V o5 :W —=¢=8x10"*cm

36. If an alpha particle with energy 7.7 MeV is bombarded on a thin gold foil, the closest
distance from nucleus it can reach is m. (Atomic number of gold = 79 and
47[160 =9x10’ in SI units)
1) 2.95%x10™" 2) 2.95x107"° 3) 3.85x107" 4) 3.85x107"°

Key: 1

Sol: Conservation of mechanical energy

A current carrying solenoid is placed vertically and a particle of mass m which charge Q i
released from rest. The particle move along the axis of solenoid. If g is acceleration due to

gravity, then the acceleration (a) of the charged particle will satisfy

Av =-AK

kzqyq, _ —[O —ﬁvz} where q, = Ze
r 2 qz — Ze

2
9><109><79><(1.6><10‘19) x 2

=7.7%x10°x1.6x107"°
r

9 -19
r:9X1O ><79><1.6>6<10 X2:147,7x10_16x2
7.7x10

=295.48x10716=2.99548x10~ 14
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37. Potential energy (V) versus distance (x) is given by the graph. Rank various regions as per|

the magnitudes of the force.(F) acting on a particle from high to low.

— L I B L

7 ] ' '
i '

_____ e omlow o o Lo onl om o

L] L] . . .

L] ] ] i .

] [} ] ] i

Bl= = = = =)= = gy = )

] ] ] " ' i

] ] i ' 1 '

Vile o D (5 gl

] ' i '

L] ] ] ' '

3__1 | I e & e E_J

L ) L] ]

] ] ] : '

1 ] ' ’ '

a ~ T e ]

1 ] i

A1 2 3 4 5 6 7—rx

0 1
1) FCD>FAB>FBC>FDE 2) FCD>FDE>FAB>FBC
3) FBC >FCD >FDE >F:43 4) F}?C >FAB >FDE >FCD
Key: 4
Sol: F—_9
dx
F o slope

38. Two strings (A,B) having linear densities ux, =2x10" kg/m and g, =4x10" kg /m and
lengths L,=2.5m and L, =1.5m respectively are joined. Free ends of A and B are tied to
two rigid supports C and D, respectively creating a tension of 500 N in the wire. Two
identical pulses, sent from C and D ends, take time ¢, and t, respectively, to reach the
joint. The ratio ¢, /¢, is :

1) 1.90 2) 1.67 3)1.18 4) 1.08

Key: 3

Sol:—lmzs\/j\f
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39.

Key:2

Sol:

40.

Key:

Sol: .

41.

Key:

Consider a modified Bernoulli equation. (P +Bi;2) + pg(h+ Bt) +% pV? = Constant

If f has the dimension of time then the dimension A and B are , respectively.
1) [MLT7] and [M°LT™] 2) [MLT™ | and [M°LT™']
3) [Mmr'77] and [M°LT™ ] 4) [MLT™ | and [M°LT ]

[1-e =8| * |-[27]

t

R R IR e Cal N e

B
Initially a satellite of 100 kg is in a circular orbit of radius 1.5R,. This satellite can be
moved to a circular orbit of radius 3R, by supplying ax10°J of energy The value of « is

(Take Radius of Earth R, =6x10° mand g =10m/s”)

1) 100 2) 150 3) 1000 4) 500

3

w=A Mechanical energy=AKE + APE = %(v? —y? ) & [ e 2 GMm]
ry 7

{V_ /GM:|_E GM _GM | GMm| 1 1|_-GMm 1GMm _GMm R
r 3

= = — | =
2R %35 R 3 6R 3 R 6R R
)
GM gmR 10x100x6x10®
ut —=_—— =] = :10
(p g sz 6 6

Water flows through a horizontal tube as shown in the figure. The difference in height
between the water

Columns in vertical tubes is 5 cm and the area of cross-sections at A and B.are 6c¢m’ and

3cem” respectively. The rate of flown will be em® /5. (take g =10m/s™)

200

NE)

1) 20043 2) 3) 10043 4) 20076

1
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2
6x3x(107) [ 5 3 3 3
Sol: . Qz&wﬂgH:#x 2><10><i :ix10_4x1:£x10_4m—:@ﬂ=200\/§%
a’ —a,’ N27 100 3 NE) s 3 s s

42. The electric field in a plane electromagnetic wave is given by:
E, =69sin[0.6x10°x—1.8x10"¢ |V / m

The expansion for magnetic field associated with this electromagnetic wave is T.
1) B.=23x107sin[0.6x10°x+1.8x10"] 2) B.=23x107 sin[ 0.6x10’x—1.8x10'"¢ |

3) B, =69sin[0.6x10°x+1.8x10"¢] 4) B, =23x107sin[0.6x10°x~1.8x10'"¢ |
Key: 2

Sol:  Trigonometric function should be exactly same
Wave propagation — +ve X axis
ExB—>+i
43. A parallel plate capacitor has capacitance C, when there is vacuum within the parallel

rd
plates. A sheet having thickness Gj of the separation between the plates and relative

permittivity K is introduced between the plates. The new capacitance of the system is :

1) 3KC 2) 4KC 3) CK 4) 3CK?
2K +1 3K -1 2+K (2K +1)*
Key: 1
Sol: ' Ag, 2 Ag, C 3CK

1 RS T T 1) 2K+l
d—t|1-—— = A )= I-—1-—
t[ kj d(l d(l kn 3( kj
44. In an experiment the values of two spring constants were measured as k, =(10+£0.2) N /m

and k, =(20£0.3) N/ m. If these spring are connected in parallel, then the percentage error

in equivalent spring constant is :

1) 1.67% 2)1.33 % 3)2.67% 4) 2.33%
Key: 1
Sol: K=k +k, =10+20=30
Ak =Nk, +Mk, =0.2+0.3=0.5
0.5

%:3—'0><100=1.67

45.  An aluminium and steel rods having same lengths and cross-sections are joined to make
total length of 120 cm at 30°C . The coefficient of linear expansion of aluminium and steel
are 24x10°/°C and 1.2x107° / °C, respectively. The length of this composite rod when its
temperature is raised to 100°C, is cm

1) 120.03 2) 120.20 3) 120.06 4) 120.15
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Key: 4

Sol: 1, =120+Al,; +Al,, =120+60x24x107°x70+60x12x107°x70 = 120.1512

Section-ll
(NUMERICAL VALUE Type

This section contains 5 Numerical Value Type Questions. The Answer should be within O to 9999. If the Answer is in
Decimal then round off to the Nearest Integer value (Example l,e. If answer is above 10 and less than 10.5 round off is 10
and If answer is from 10.5 and less than 11 round off is 11).

Marking scheme: +4 for correct answer, O if not attempt and -1 in all other cases

46. In a microscope, the objective is having focal length f, =2cm and eye-piece is having
focal length f, =4cm . The tube length is 32cm. The magnification produced by this
microscope for normal adjustment is

Key: 100

LD  32x25
fofe 2x4

47. A collimated beam of light diameter 2mm is propagating along x-axis. The beam is

=100

Sol: Magnification=

required to be expanded in a collimated beam of diameter 14 mm using a system of two
convex lenses. If first lens has focal length 40 mm, then the focal length of second lens is
mm.

Key: 280

Sol: mzﬁzﬁzm’z:fl Dy | _40x12_ 250
-fi Dl Dl 2

48. A 10 mole of oxygen is heated at constant volume from 30°C to 40°C. The change in

the internal energy of gas is Cal. (The molar specific heat of oxygen at constant
pressure. C, =7Cal / mol’Cand R=2Cal / mol°C)
Key: 500

Sol: CP—CV:R:>7—CV=2:>CV=5
AU =nC,AT=10x5x10= 500

49. Two identical thin rods of mass M kg and length L. m are connected as shown in figure.

Moment of inertia of the combined rod system about an axis passing through point P and

perpendicular to the plane of the rods is %Mszg m’. The value of x is
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Sol:

50.

Key:

Sol:

p
ML
: 17
2 2
ME +ML + ML =1—7ML2
3 12 12
The heat generated in 1 minute between points A and B in the given circuit, when a

battery of 9 V with internal resistance of 1 Q is connected across these points

1s J.

e 20
i A | 8
212 442
1
]r
9V
1080
Wheat stone bridge

R, :%:2( Between A & B)

LR =
R 2+1

total

Heat= iRt =3 x2x 60 =1080
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CHEMISTRY Max Marks: 100

Section-l
(SINGLE CORRECT ANSWER TYPE)

This section contains 20 Multiple Choice Questions. Each question has 4 options (1), (2), (3) and (4) for its answer, out of
which ONLY ONE option can be correct.
Marking scheme: +4 for correct answer, O if not attempted and =1 in all other cases.

51. MnO; in acidic medium; disproportionates to

1) MnO, & MnO 2) Mn,0, & MnO, 3) Mn,0, & MnO 4) MnO,
& MnoO,

Key: 4

Sol:  MnO> —8849C_, v, 0 + MnO,

MnOf ~ : Stable only in strong alkaline medium.

Reduction

+6 7 +4
MnO;” —— MnO] + MnO,

Oxidation

52. In Carius method; 0.75g of an organic compound give 1.2 gm of barium sulphate.
Find percentage of sulphur (molar mass 32 gmol™'). Molar mass of barium sulphate is 233
gmol .
1) 16.48% 2) 21.97% 3) 10.30% 4) 4.55%
Key: 2
Sol: Carius method:
Weight of organic compound: 0.75g O.C. (s) ——> BaSO, @0t

12032 100=21.97%
233 0.75

53. Given below are two statement:

0

Statement — I: The number of species among SF,, NH, , [NiCl,], XeF,, [PtCl4]2_, SeF,

and [Ni(CN ) 4]2* that have tetrahedral geometry is 3.
Statement — II: In the set[ NO,,BeH,, BF,, AICL,]; all the molecules have incomplete

octet around central atom.
1) Both statement I and statement II are false
2) Both statements I and statement II are true
3) Statement I is false but statement II is true
4) Statement I is true but statement II is false
Key: 3
Sol: Statement-I is wrong.
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54.

Key:

Sol:

5S.

SF, —> Seesaw :sp’d

*NH, —> Tetrahedral :sp’
XeF, ——> Square planar :sp’d’
D) 5 Tetrahedral:01 only
[PtCl,] " —> Square planar :dsp

SeF, —> Seesaw :sp’d

[Ni(CN), ]72 —> Square planar :dsp’
Statement-II is correct.

NO, — Odd e molecule
BeH, ——> Electron deficient molecule
BF, —— Electron deficient molecule

AlCl —— Electron deficient molecule

All the molecules have incomplete octet.
Identify correct statements:

A: Arginine and Tryptonphan, are essential Amino acid.

B: Histidine does not contain heterocyclic ring in its structure.
C: Proline is a six membered ring cyclic amino acid.

D: Glyncine does not have chiral center.

E: Cysteine has characteristic feature of side chain as MeS —CH, - CH, —.

Choose the correct answer from the options given below:
1) Aand Donly 2)Band Eonly 3)CandEonly 4)CandD only
1

A and D are correct.

For the reaction N,O, 2NO, , graph is plotted as shown below.

Identify correct statements.
A. Standard free energy change for the reaction is —5.40kJmo! =
B. As AG"”) in graph is positive. N,O, Will not dissociate into NO, at all.

C. Reverse reaction will go to completion.
D. When 1 mole of N,0, changes into equilibrium mixture, value of

AG) =~0.84kJmol ™"
E. When 2 mole of NO, changes into equilibrium mixture, AG® for equilibrium mixture

is —6.24kJmol "
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Key:

Sol:

56.

G Constant p, T

02 04 06 08

s

Fraction of N>O, dissociated

Choose the correct answer from the options given below:

1) B and C only 2) A and D only
3) D and E only 4) C and E only
3

D: When 1 mole of N,O, changes at equilibrium, the value of AGY) =-0.84kJmol ™

(This is the driving force to equilibrium).

E: when 2 moles of AG®) = —0.84kJmol ™! changes at equilibrium, the value of

AGD) =-0.84~5.4=—6.24kJmol™".

A hydrocarbon ‘P’ (C,H,) on reaction with HCI gives an optically active
Compound Q (C,H,CI) which on reaction with one mole of ammonia gives compound
‘R*(C,HN). ‘R’ on diazotization followed by hydrolysis gives ‘S’. Identify P, Q, R
and S.

OH
|

1) P=CHy=CH,~CH=CH,, Q=CH;=CH,=CH,y=CH,, R=CH;~CHy~CH,~NH, $=CH;~CH,~CH
I I I

DAY Pt AN\osc=cy LNiRSEN-CH I\, s=//_\
OH

P=CHy-CH=CH~Cl;, Q=CHy~CHy-CH-CHy, R=CHy~CHy=Cl1-CHy, S=CHy=Clly~CH-Cl;
| | |
3) Cl NH, OH

P=CHy~ CH=CH~ g, Q=CHy~Cly = CH~ CHy=Cl, R=Chy~CHy~CHy=Chy, $=CHy - CHy-CHy

NH, CH,
|
OH

4)

Key: 3
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Sol:

X
HCI NH
X ERE /\( >
(P) Q) Cl (R) NH>
Optically active
NaNO, +HCI|0°C
HZO /\(
(Water)
(S) OH o=
Unstable

57. An organic compound (P) on treatment with aqueous ammonia under hot condition

forms (Q) which on heating with B, and KOH forms compound (R) having molecular

formula CgH,N. Names of P, Q and R respectively are
1) Benzoic acid, benzamide, aniline

2) Toluic acid, methylbenzamide, 2-methylaniline

3) Benzoic acid, 4-methylbenzamide, 4-methylaniline

4) Phenylethanoic acid, phenylethanamide, benzamine

Key: 1
Sol:
+NH; —»
O/(P) Q)
lBrz‘i‘KOH

NH,
R) @/

58. From the following the least stable structure is

/\—j/_\ﬁ/o /—\/\T\I/O
\O_ + \ A

1) 2) 0
@) _

M —Ii\_I\/ +/\/\_§/ O
i \ A

3) O 4) O
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59.

Sol:

60.
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Key: 3

Key:

Key: 3

unstable resonating structure is

O

7 N
O_
An organic compound ‘P” of molecular formula C,H,0; gives positive iodoform test but

negative Tollen’s test. When ‘P’ is treated with dilute acid, it produces ‘Q’. ‘Q’ gives

positive Tollen’s test and also iodoform test. The structure of ‘P’ is

CH3—C—CH2—C|H—OCH3 CH3—ﬁ?—C;H—CIIL12
I

0 OCH, 0 OCH, OCH,
1) 2)

0 0 lOCH3
I
H~C~CH,~CH,~CH —OCH, CH3—C—C|7—CH3
|
OCH OCH

3) ¢ 4) ?
1

O o,

I _OCH, : I

H,C—-C—-CH, —CH, —>1_3§ug acdy H.C—C—CH, —CHO
OCH, ~'™

Given below are two statements:

Statement—I: Among [Cu(NH3 )4}2+,[Ni(en)3 J2+, [Ni(NH3 )6J2+

2+
and [Mn(HZO)J ;
2+ ) ]
[Mn (H 20) 6} has the maximum number of unpaired electrons.
Statement—II: The number of pairs among {[ NiCl, ]2— ’[ Ni(C 0)4}} ’ {[Ni% ]z_ ’[Ni (CN)4]2_}
and {[ Ni(co), J.[Ni(cw) JZ—}that contain only diamagnetic species is two.
4 | 4

In the light of the above statements, those the correct answer from the given below:
1) Statement I is false, statement II is true
2) Both statement I and statement II are false
3) Statement I is true but statement II is false

4) Both statement I and statement II are true
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Sol: Statement—I:

61. Which of the following represents the correct trend for the mentioned property?
A: F > P> S> B—First lonisation Energy.
B: CI> F> §> P— Electron Affinity.
C: K> Al > Mg > B — Metallic Character.
D: K,0 > Na,0 > MgO > 41,0, - Basic character.
Choose the correct answer from the options given below:
1) A, B and D only 2) A and B only
3) B and C only 4)A,B,Cand D
Key: 1

Sol: A, B, D are correct.

62. 80mL of a hydrocarbon on mixing with 264ml of oxygen in a closed U-tube undergoes
complete combustion. The residual gases after cooling to 273K occupy 224mL. When the
system is treated with KOH solution, the volume decreases to 64mL. The formula of the
hydrocarbon is
1) C,H, 2) C,H, 3) C,H, 4) C,H,,

Key: 3

Sol:

[Mn(HzO) 6:2+

Mn*t S3P[ T[T

5 unpair electrons
Statement—II:

[NiCl4 ]2_ — Para
| Ni(CO), |- Dia

[ Ni(CN) 4]2_ — Dia

C is incorrect. K> Mg > Al > B is correct order.

y
C.H), +0,—xCO, +5H20
80ml - 26d4ml 651 “64m

- 64ml
200ml
1:2.5
1:2

Hence the emperical formula = C2H 5
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Key:

Sol:

64.

Key:

Sol:

65.

Key:

Given below are two statements:

Statement — I: The number of pairs among [SiO,,CO, |, [SnO,Sn0,], [PbO, PbO, ]
and [GeO, GeO, | which contains oxides that are both amphoteric is 2.

Statement —II:  BF, is an electron deficient molecule, act as a Lewis acid forms adduct
with NH and has a trigonal planar geometry.

In the light of the above statements, Choose the correct answer from the options given
below:

1) Both statements I and Statement II are true

2) Both statements I and Statement II are false

3) Statement I is false but statement II is true

4) Statement I is true but statement II is false

1

Statement-1: [SnO;Sn0,] and [PbO; PbO,]| are amphoteric.

Statement-1: BF, from addict with N/, which has trigonal planar geometry.

Elements ‘P’ and ‘Q’ from two types of non-volatile; non-ionizable compounds PQ and
PQ,. When 1g of PQ is dissolved in 50g of solvent ‘A’; ATh was 1.176 K while when 1g
of PQ, is dissolved in 50g of of solvent ‘A’; ATh was 0.689K. (Kb of A is 5 K kg mol™).

The molar masses of element P and Q (in g mol™!) respectively are

1) 70, 110 2) 25, 60 3) 65, 145 4) 60, 25

2

oM Rnex<100) 5x1x100m i) M 5x1x100
20 AT, xb 50x1.176 PO, T 50%0.689

We get, P+0 =85 & P+20=145
On solving P=25, O =60

Identify correct statements from the following :

A) Propanal and propanone are functional isomers

B) Ethoxyethane and methoxy propane are metamers

C) But-2-ene shows optical isomerism

D) But-1-ene and But-2-ene are functional isomers

E) Pentane and 2,2-dimethyl propane are chain isomers
Choose the correct answer from the options given below:

1) A, B and E only 2) C, D and E only
3) B, C and D only 4) A, B and C only
1
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Sol: A: Proponal & propanone is FGI.

B: CH3 -CH,-0-CH, —CH3; CH3 -0-CH,-CH, —CH3 : metamers.

C:
/ﬁ
/\/ /
X : shows optical isomerism
D:
(Pentane) (2,2-dimethyl
Propane) . Chain isomers

66. Identify ‘A’ in the following reaction:

2H,/Pt CO
A_ COOH COOH
KMnO, o Oi 2% l
A COOH OOH

Key: 3
Sol:
2H,/Pt
e~ Y
= + |
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67. Which of the following graphs pressure ‘P’ versus volume ‘V’ represents the maximum

workdone?
A
2.0“"“
20} 0
) B |
P 10 o
bar _ .
(0,0) 7:2,4 148 > (0,0) 21
1) V/L —> 2) V/L—>
A
2 0 T 20 ......
I P
P 1.0}-4+—< bar :
bar : . 1.0
0.0) 222 ns (0,0) 224 Y
\% —>
3) L " v/L—>

Key: 1

Sol: In graph 1, work done is positive, the area under this curve is largest.

68. Statement — I: When an electric discharge is passed through gaseous hydrogen, the

hydrogen molecules dissociate and the energetically excited hydrogen atoms produce

electromagnetic radiation of discrete frequencies.

Statement — I1: The frequency of second line Balmer series obtained from He' equal to

that of first line of Lyman series obtained from hydrogen atom.

In the light of the above statements, Choose the correct answer from the options given

below:
1) Both statement I and statement II are false
2) Both statement I and statement II are true
3) Statement I is true but statement II is false
4) Statement I is false but statement II is true
Key: 2
Sol: 1% line of Hydrogen atom in Lymen series,
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Second line of He" ion in Balmar series,

Third line of Li*? ion in Paschen series
Above are having same frequency.
69. Consider the following reactions.

PbCl, + K,CrOy —> A+ 2KCl

(Hot solution)

A+ NaOH B+ Na,CrO,

PbSO, +4CHy;COONH ,—>(NH,, ), SO, + X
In the above reactions, A, B and X are respectively.

1) PbCrO,, Na, | Pb(OH), | and [Pb(NH3 ) 4}504

2) Na,| Pb(OH), |,PbCr0O, and

i), 22 (rgNER
3) PbCrO,, Nay| Pb(OH ), | and (NH, ), [Pb(CHBCOO)J
( (

Key: 3
Sol: PbCl, + K,CrO, ——> PbCrO, +2KCI

PbCrOy + NaOH ~ Na,| Pb(OH), |+ NayCrO,

PbSO, +4CH,COONH , —(NH ;) 250, +(NH , ) ) [Pb(CH3COO)4}

70.  14.0gm of calcium metal is allowed to react with excess HCI at 1.0 atm pressure and
273K which of the following statements is incorrect?
[Given molarmass in gmol ! of Ca —40; Cl - 35.5; H— 1.
1) 7.84L of H, gas 1s evolved. 2) 0.35 mol of A, gas is evolved.
3) The limiting reagent is calcium metal. 4) 33.3g of CaCl, is produced.
Key: 4
Sol: 40 gm of Ca —— 111 gms CaCl, —— 1 mole H, ——>22.4L H, STP.

14 gm of Ca —— ? 38.85 gms ——>0.35mole #, ——>7.84L H, STP.
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Section-11
(NUMERICAL VALUE Type

This section contains 5 Numerical Value Type Questions. The Answer should be within O to 9999. If the Answer is in
Decimal then round off to the Nearest Integer value (Example i,e. If answer is above 10 and less than 10.5 round off is 10
and If answer is from 10.5 and less than 11 round off is 11).

Marking scheme: +4 for correct answer, O if not attempt and -1 in all other cases

71.  Pre-exponential factors of two different reactions of same order are identical. Let
activation energy of first reaction exceeds the activation energy of second reaction by 20

kJ mol™. If k; and k, are the rate constants of first and second reaction respectively at
300 K, then in -2 will be

1
(nearest integer) [R=8.3] K~ mol™1]

Key: 8

Sol: In 29 :Eaz_Eal . 20000,
K, RT  8314x300

72.  Consider the following reactions:

NaCl + K,Cr, 0, + H,S0, ——> A+ KHSO, + NaHSO, + H,O

A+ NaOH —— B + NaCl + H,O

B+H,50, +H,0, ——>C + Na,SO, + H,0

In the product ‘C’, ‘X’ is the number of 022_ units, 'Y' is the total number oxygen atoms

present and ‘Z' is the oxidation state of Cr. The value of X + Y + Z is
Key: 13
Sol:  NaCl+K,Cr,0, + H,5S0, —> CrO,Cl, + KHSO, + NaHSO, + H,O

Cr02C12 + NaOH—)Na2CrO4 + NaCl + HzO

NazCrO4 + HzSO4 + H202 —)CVOS + Na2S04 + H20

\H/

O

x=2 y=5 z=6 x+y+z=13

Page 37 of 41




@Sl Chaitanya |IT Academy..India. 21-Jan-2026_Shift-l JEE Main-2026 Session-I (Jan)
73. Consider the following reaction sequence

O conc.HNO; +conc.H,SO; 5 1.Sn/HCl/A _ . (CHCO)0 =
333K " 2. pH neutralised ~ £

: ) conc.HNO; +
LHC/EOH, A ‘/m e

T <
2. pH neutralised (major product)
The percentage of nitrogen in product 'T' formed is %. (Nearest integer)
(Given molar mass in g mol™* H:1,C:12,N:14,0:16)
Key: 20
Sol: The final product T is
NH,
NO,

% ofnitrogen% x100 = 20%

74. The pH and conductance of a weak acid (HX) was found to be 5 and 4x107S, respectively,
The conductance was measured under standard condition using a cell where the electrode
plates having a surface area of lecm® were at a distance of 15 cm apart. The value of the

limiting molar conductivity is Sm’ mol™ (nearest integer) (Given: degree of

dissociation of the weak acid (a) <<1)
Key: 6
Sol: P’ =5 =[H"|=10"M
51
C=4x10"=—
R
¥ =L _15em™ =1500m™!

a

K 6x107°

L K=GxC=1500x4x10"=6%x1072Sm™" —=m= = =
1000xM  10°x107°
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75.  Use the following date:

AfH® (500K) §°(500K)
Substance 1 1 1
kJ mol JK ™ mol
AB(g) 32 222
4,(g) 6 146
B,(g) X 280

One mole each of 4,(g) and B,(g) are taken in a 1 L closed flask and allowed to establish
the equilibrium at 500K.
4,(g)+B,(g) 24B(g)

The value of x (in kJmol™) is (Nearest integer)

(Given:logK =2.2 R=83JK 'mol™)
Key: 70
Sol: A, +B, 24B
R 6 o iad]
SO 146 280 222
AG® =2303RT logK? = 2.303x8.3x500x2.2 =-21.0264 KJ / mole
AH =64—6—x=(58-x)KJ / mole
AS =444—-426=18J / k/ mole

9

AG:AH—TAS:>AH:AG+TM:—21.026+5%)/8/:—12.026KJ
z

= 58—x=—12 = x=70KJ / mole
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