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JEE (ADVANCED) 2026 PAPER-1

[PAPER ANSWER KEY WITH SOLUTION]

MATHEMATICS

SECTION 1 (Maximum Marks :12)
This section contains FOUR (04) questions.
Each question has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is the
correct answer.
For each question, choose the option corresponding to the correct answer.
Answer to each question will be evaluated according to the following marking scheme:
Full Marks : +3 If ONLY the correct option is chosen,;
Zero Marks : 0 If none of the options is chosen (i.e. the question is unanswered);
Negative Marks : —1 In all other cases.

[Q.1]

[ANS]
[SOLN]

Consider the function f:(0,00) — (—0,) given by f(x) =\/§Ioge(x)—x+l. Then which one

of the following statements is TRUE ?
[A] The derivative of the function f is decreasing in the interval (0, 1)

[B] The function f has a local maximum at some point a e (0,)

[C] The function f has a local minimum at some point b € (0,)

[D] the function f has NEITHER a point of local maximum NOR a point of local minimum in
the interval (0,)

D

{:(0.0) = (0,)

f(x)=Vxlogg (x)—x+1

1 logex l_2+Iogex—2\/§

PO= 2 24
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Consider g(x) = 2 +log, X — 2v/x

e
X Jx X
g'(x)>0 vV 0<x<1
gx)=0 for x=1
&gx)<0 forl<x<ow
= g(x)<9(1) Vx €(0,0)
= g(x)<0 Equality holds only when x =1

= f(x) <0 vxe(0,x)
equality holds only when x =1

2

[Q.2] Let P be the point on the parabola y = x“ such that the slope of the tangent to the parabola at

the point P is 4. Let Q be the point in the first quadrant lying on the circle X2 + y2 = 2 such that
the slope of the tangent to the circle at the point Q is —1. Let R be the point in the first

guadrant lying on the ellipse X2 + 4y2 = 8 such that the slope of the tangent to the ellipse at

the point R is —%. Then the radius of the circle passing through the point P, Q and R is

[A] V10 [B] V5 [C] \E [D] 245

[ANS] C
[SOLN] y=x°

ﬂ=2x=4:x=2
dx

P2, 4)
2 +y2=2

Q= (\/Ecose,\/isin 6), Q is in 1% quadrant with tan6 =1

Q=(1)

NG +4y2 =8

X_z_,_ﬁ:l R:(Z\/Ecose,\/isine).
8 2
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[Q.3]

[ANS]
[SOLN]

[Q.4]

[ANS]

[SOLN]

Slope of tangent = —%Cote it is given as —%

cotf =1
R=(2,1)
APRQ is right angled triangle with right angle at R
required radius = PQ = @ = 2
2 2 2

Which one of the following matrices can be obtained by performing elementary row

transformations on the 3 x 3 identity matrix ?

111 111 111 1 11
Al |11 1 B] |2 3 4 [C] |2 3 4 D] |-1 1 2
111 121 2 5 8 0 2 3

B
Elementary raw transformation on an identity matrix will result in a non-singular matrix
Now, the matrix in option (A) clearly has its determinant = 0

So is the case for option (D) as sum of R, and R, is Ry
For option (B) Determinant = (3-8)—(2-4)+4-3=-2=0.
& for option (C) determinant = (24 -20)—(16-8)+(10-6)=0.

Hence (B) is the correct answer.

Considering only the principal values of the inverse trigonometric functions, the value of

cot™*(cot(~11)) +10sin [2 cos ! [iﬁ +10sin (2 tan‘l(Z)) is

J2
[A] 3n+7 [B] 7 [C] 4n+7 [D] 37-5
C

cot‘l(cot (—11)) +10sin [2 cost [iﬁ +10sin (Ztan_1 2)

V2

2tan(tan™12
cot‘l(cot(4n—11))+1osinE+1o, an(an )

1+tan® (tan‘lz) .

475—11+10+10-i
1+4

4r+7
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SECTION 2 (Maximum Marks :16)

. This section contains FOUR (04) questions.

. Each question has FOUR options (A), (B), (C) and (D). ONE OR MORE THAN ONE of these
four option(s) is(are) correct answer(s).

. For each question, choose the option(s) corresponding to (all) the correct answer(s).

. Answer to each question will be evaluated according to the following marking scheme:

Full Marks : +4 ONLY if (all) the correct option(s) is(are) chosen;
Partial Marks : +3 If all the four options are correct but ONLY three options are chosen;
Partial Marks : +2 If three or more options are correct but ONLY two options are chosen, both
of which are correct;
Partial Marks : +1 If two or more options are correct but ONLY one option is chosen and it is a
correct option;
Zero Marks : 0 If none of the options is chosen (i.e. the question is unanswered);
Negative Marks : -1 In all other cases.
. For example, in a question, if (A), (B) and (D) are the ONLY three options corresponding to
correct answers, then
choosing ONLY (A), (B) and (D) will get +4 marks;
choosing ONLY (A), (B) and (D) will get +4 marks;
choosing ONLY (A) and (B) will get +2 marks;
choosing ONLY (A) and (D) will get +2 marks;
choosing ONLY (B) and (D) will get +2 marks;
choosing ONLY (A) will get +1 mark;
choosing ONLY (B) will get +1 mark;
choosing ONLY (D) will get +1 mark;
choosing no option (i.e. the question is unanswered) will get 0 marks; and
choosing any other combination of options will get —2 marks.

[Q.5] Suppose that Box | contains 6 red balls and 9 green balls, and Box Il contains 8 red balls and
12 green balls. All the balls of Box | and Box Il are mixed together and a ball is chosen at
random from them. Let £, be the event that the ball chosen belonged to Box I and let E, be

the event that the ball chosen belonged to Box II. Let F, be the event that the ball chosen is
red and let F, be the event that the ball chosen is green. Then which of the following

statements is (are) TRUE ?
[A] The events E, and F, are independent

[B] The events E, and F, are dependent

[C] The conditional probability P(F, | E,) is equal to the conditional probability P(F, | E,)

[D] The conditional probability P(F, | E,) is greater than the conditional probability P(F, | E,)
[ANS] AC
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[SOLN]

[Q.6]

[ANS]
[SOLN]

When the balls are mixed, total balls = 35
15 3
Now P(E;)=—==
20 4
P(Ey)=—==
(R)=%-:
V73 5
21 3
P(R)=—==
F 6 2 :
& P|1|=—===P(F) = E;&F areindependent
E,) 15 5
& p(iJ _8.2
») 20 5
plfa|_12_3_ P(F,) = E, & F, are independent
E,) 20 5
Let P be the plane such that it contains the straight line x-1 = y;3 _ZT 2 and is
perpendicular to the plane x + 2y + 3z = 4 . Let P, be the plane which passes through the
point (4, 2, 2) and is parallel to P . Then which of the following statements is (are) TRUE ?
[A] The equation of the plane P is 7x - 5y + z = -10
[B] The distance between the planes P and P, is 30
[C] The distance of the plane P from the origin is 243
[D] The acute angle between the plane P and the plane 2x + 2y + z= 3 is cos‘l[%j
A,D
line has D.RS<2,3,1>&is 1" to plane x + 2y + 3z =4

A vector normal to P will be

=71 -5]+k

Il
R N =
N W —o
W e

& P passes through the pt. (1, 3, -2)
EquationtoPis 7(x—1)-5(y—-3) +(z+2) =0.
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7x—-5y+z=-10

&EQq"toP, 1 7x-5y+z =1
As P, passes through (4, 2, 2)
A=20.

s Py Tx=3y +z=20.

Distance between P and P1 =

30
= _2/3
V49 +25+1

10 2
Distance of P from origin = —=—.
N TN
Cose_|14—10+1|_ 1
| V759 | 343
[Q.7] Let R denote the set of all real numbers. Let f:R —>R be an arbitrary function and let

g:R —> R be the function defined by g(x) = xf(x) , for all xeR. Then which of the following
statements is (are) TRUE ?

[A] The function g is always continuous at x = 0

[B] If fis continuous at x =0, then g is differentiable at x = 0

[C] If g is differentiable at x =0, then f is continuous at x =0

[D] If g is differentiable at x =0, then lim f(x) exists

x—0
[ANS] B,D
1
[SOLN] consider f(x)=1 x2
0, X:O
1
Theng() = 1x' *7°
0, x=0

Which is discontinuous at x =0
()= lim hf(x)-0

g h—0 h

= lim f(h
h—0 ( )

Sogisdiff. atx=0

iff lim f(h) exists
h—0

so only (B), (D) are correct
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2 -1
[Q.8] Consider the matrix Mz{1 0] Letp,q,r,s,a,b,candd be integers such that

26 b
M6 = Pr) 2} and ZM" = {a d} Then which of the following statements is (are) TRUE ?
c
k=1

11
[A] There exists a 2x 2 invertible matrix N with real entries such that MN = N{O J

[B] The value of a is 378
[C] For any two given integers m and n, there exist unique integers x and y such that px + qy
=mandrx+sy=n
[D] For each positive real number ¢, the system of linear equations (a + t)x + by = 1
cx + (d + t)y = —1 has a unique solution
[ANS] ACD

[SOLN] M{Z _}
10

M2 = 2M — |
M3 = 2M2 - M = 3M - 2I
M* = 3M2 — 2M = 4M — 3|

MK=KM—(K—1)'={

VS _ {27 —26}

k+1 —k
k 1-k

26 -25

= p=27
q=-26=r
=-25
26 26
k+1 -k

226: MK — kZ::l( ) kZ::l _ {377 —351}

26 26 351 -325
k=1

2k (1K)

k=1 k=1

a=377,b=-351,c=351,d=-325

for option (A) Let N= Xy
P |2 6

{2 - Hx y} {Zx—z 2y —t}
Now MN = =
1 0|2 6 X y
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11 x vyl 1 X X+Yy
&N = =
01 z t||0 1 zZ z+t
11
MN =N =2X—Z2=X=>X=2Z
01

2y —t=x+y => y=x+t

2 2

Now |N| = xt—yz = xt—x* - xt = —x

Which can be non zero .. A is correct
Option B is wrong as a = 377

For option C ‘M26‘ =0 .. unigue solution

For option D. Determinant = (a + t)(d + t) — bc
=t + (a+d)t+ad—bc = (t+26)°
SECTION 3 (Maximum Marks :16)

. This section contains FOUR (04) questions.
. The answer to each question is a NUMERICAL VALUE.
. For each question, enter the correct numerical value corresponding to the answer in the

designated place using the mouse and the on-screen virtual numeric keypad.
. If the numerical value has more than two decimal places, truncate/round-off the value to
TWO decimal places.
. Answer to each question will be evaluated according to the following marking scheme:
Full Marks : +4 If ONLY the correct numerical value is entered in the designated place;
Zero Marks : O In all other cases.

[Q.9] Let S ={1, 2, 3, ... , 10} . Consider the set X = {R : R is an equivalence relation on the set S
such that R has exactly 42 elements} . Then the number of elements in X is
[ANS] 2520
[SOLN] Each partitioning of S gives a unique equivalence relation.
So we partition S into sets containing

Xqs Xoy weveeens » Xy elements

Possible solution of (1) & (2) is (1, 4, 5) and (1, 1, 2, 6)
So no. of such relations R
= [10 + 20 ><i = 2520

145 [11[2[6 [2
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[Q.10]

[ANS]

[SOLN]

[Q.11]

[ANS]
[SOLN]

Consider the function f:(—%,%)—)(—oo,oo) defined by f(x) = (|x| + |x = 1]) sin x + [x sin x],

where [x sin x] is the greatest integer less than or equal to x sin x . Let a. be the total number

of points in the interval (—gg) at which f is NOT continuous, and let B be the total number

of points in the interval (—gg) at which f is NOT differentiable. Then the value of a+f is

T . T
—— < XSINX < — VXe| -
2 2 (

N a
NS
N—

doubtfull prints are 0, 1, p, q
Where p e (—g,oj and ge (Ogj S.t.

p sinp =1 and g sing = 1.
of these f is discontinuous at p and q only
and non-diff. at x = 1, p, q only.

a=2and B=3

a+p=5
The number of ways to distribute 10 identical red pens and 14 identical blue pens among four
persons such that each person gets 6 pens, is
206

Let the four persons are given X1 Xoy Xg, X4

Red pens respectively. So they are given

6 — X1, 6 — Xo, 6 — X3, 6 — X4 blue pens.

So the no. of ways will be the no. of integral solutions of the equation

Xy *+ Xy + X3+ X, =10
where 0 < X1s Xpy Xg, X4 < 6

no of solution = coeff. of x*% in Q+x+.... + X
= coeff. of x19in (1 - x)* 1 —x)™

=1x¥C;-4x%Cy =206
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e

Then the value of 5 — o2 is
[ANS] 4

(1—20039)0039 c039—2cosecos9
[SOLN] 1-2cos6= 2__ 2

0
COS — COS —
2 2
cog—~ —| coOS— + CO8—
COS —
_ }{g ( 2 2 __ 2
0 0
COS — COS —
2
37 Orn 277 81rn 2437
-CO0S— —-CO0S— —COS—— —C0OsSs—— —cCos
o = 22 . 22 . 22 . 22 . 22
i 3n Or 27n 81n
COS— COS — COS— COS—— COS——
22 22 22 22 22

2431 T
cos|1lnm+ —
cos 22 ( i 22)

cos—— cos——
22 22
=1
5-a2=4.
SECTION 4 (Maximum Marks :16)

. This section contains FOUR (04) Matching List Sets.
. Each set has ONE Multiple Choice Question.
. Each set has TWO lists: List-1 and List-II.
. List-l has Four entries (P), (Q), (R) and (S) and List-ll has Five entries (1), (2), (3), (4) and (5).
. FOUR options are given in each Multiple Choice Question based on List-l and List-1l and

ONLY ONE of these four options satisfies the condition asked in the Multiple Choice
Question.
. Answer to each question will be evaluated according to the following marking scheme:
Full Marks : +4 ONLY if the option corresponding to the correct combination is chosen;
Zero Marks : 0 If none of the options is chosen (i.e. the question is unanswered);

Negative Marks : =1 In all other cases.
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[Q.13] Match each entry in List-1 to the correct entry in List-1l and choose the correct option.

List —1 List—1I
(P) If o and B are the distinct roots of the (2) X’ +x+1=0

2

equation x“ + x + 1 = 0, then the

guadratic equation with roots

1 and 1 is

((1 + 1)2027 (B + 1)2027

If o and B are the distinct roots of the 2 x2 -x+1=0
Q) B

2

equation x“ + x + 1 =0, then the

guadratic equation with roots

1 1 .
)2027 and is

((1 1 )2027

(B+1

R) If y and & are the distinct roots of the 3 x2 +x—-1=0
(R) Ify

2

equation x“ —x + 1 = 0, then the value

1 1

("{ _ 1)2026 + (8 _ 1)2026 is

of

(S) If pand r are the distinct roots of the 4) -1

2

Equation x“ + x—1 =0, then the value

1 1 .
of + is

(p+1)° (r+1)°

6) -1
[Al (P)— (1), (Q) — (2), (R) = (5), (S) — (4)
[B] (P)— (3), (Q) — (1), (R) — (4), (S) — (5)
[C] (P)— (1), (Q) — (2), (R) — (4), (S) — (5)
[O] (P)— (2), (Q) — (3), (R) = (5), (S) — (4)
[ANS] C
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[SOLN] (P) roots of x> +x +1=0are wand w-.
2026
1 =( 1 j _ w2926 _
(w N 1)2026 —w2

1 2
)2026 =W

and
(W2 +1

2

quad. Egnisx“+x+1=0

Q) Let a=w, p=w?

1 _ 1 _ 1202
((1 + 1)2027 (W + 1)2027 (_W2)2027
1
(B + 1)2027
quad. Egn isx2—x+1=0
(R) Lety =-w, § =-w?
1 1 1 20 _\,

(r-12)2°% - (—w— 1702 - (W2)2026 =

(717 * (5-1)7%8 =wHwt =-1

(S) X2 +x-1=0

= X(x+1)=1

= X+1=

B X[k

p+1=—,q+1=1
p q

1 N 1
(p+1° (a+2)°
=p3+q®=(p+0q)-3pq(p +q)
= (-1)°-3(-1)(-1) = 4.
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[Q.14] Match each entry in List-I to the correct entry in List-1l and choose the correct option.
List —1 List -1l
(P) The number of elements in the set Q) is1

6

X e|-m,m|:sin X +cos*x =1
pxe[mn] }

(Q) The number of elements in the set (2) is2
X e —E,E -sin®x +cosx=1
22
(R) The number of elements in the set (3) is3
X e[-n,: cos?( X ] _sin?x =1
2 2
(S) The number of elements in the set (4) is4

{x € [—Zn,Zn] - 6sin’ [gj —COS3X = 3}

(5) is5
[Al (P)—(2), (Q) —(5), (R) — (3), (S) — (4)
[B] (P)—(5), (Q)—(3), (R)—(2), (S) — (4)
[C] (P)—(5),(Q)—(4),(R)—(1),(S)—(3)
[D] (P)—(4), (Q) —(3), (R)—(2), (S) — (5)
[ANS] B
[SOLN] (P) sin®x + cos?x < sin®x + cos®x = 1

6 4

sinx+cos'x=1

6 2 4 2

= sSin°x =sin“x and cos”X = cOS“X

= sinx=0,1,-1 and cosx=0,1,-1

= X= —n,_—n,O,E,n
2 2
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(Q) sin?x + cos®x = 1
—  cos®x = cos®x

= cosx=0,1,-1

x=_—n,0,
2

N a

(R) cos? X —sin?x = 1
2 2

N 1+ cosx —(1—c032 )21
2 2
= Zcoszx +cosx—2=0

_1+17
4

= COSX=

But —1<cosx <1

~1+417
4

COSX =
2 sol"in [-m,n]
(S) 6sin? g —cos3x=3

=N 3(1—995?)—(40053x—3905f)=3

3

= —-4c0os°x=0= cosx=0

3

—3n —n m 31
2 '2'2'2

= X=
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o L1
V2 2
. . 1 1
.15 For real numbers «,B,y,8 and p, consider the matrix M=| — — |. Suppose that
[Q.19] B,y u 7 B 7 pp
y 9 B

MMT =1, where MT is the transpose of the matrix M, and I is the 3 x 3 identity matrix. Let

I T SIS - 1 - - - 1- 1~ =~
U=aoi+—j+vKk, V=—=I1+pBj+dk and w=——i+—j+pk.
Rl N P] NN
Match each entry in List-I to the correct entry in List-1l and choose the correct option.
List —1 List -1l
(P) The value of y2 + 82 is (1) 0
(Q) If Xti+yV+2zW=] for some real 2 1

numbers x, y and z, then the value

of x is

(R) The value of [U-(VxW)| is 3)

(S) The value of [tx (Vx W) is (4)

el Sle §e

[Al (P)—(5), (Q) —

( 4), (R) — (2). (S) —
Bl (P)—4), Q) —

(

(

(
5), (R) — (1), (S) —
3), (R) = (2). (S) —
4), (R)— (1), (S) —

1)
2)
1)
2)

[C] (P)—(5),(Q) —
[D] (P)—(5), (Q) —
[ANS] A

~ o~ o~ o~
~ o~ o~ o~

[SOLN] MM' =1
= M is orthogonal matrix

= Rows as well as columns of M are mutually 1" unit vectors.

P) - a2+—+—=—+[32+%=1
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2

also a +l+y2=i+[32+62=1
3 2
2
3 6
2, 52_9
+0°=—
! 6

u,v,w are mutually 1" unit vectors
Q) y

XU+ YW + 2W = |
- xtid=U]
., L

ij 3 1

Y X=—=—"4=——

g 13

(R) [G-(V>xw) = [v]|w| =1
(S) [ax(Vxw)[=0 (. G|lVxw)
[Q.16] Match each entry in List-1 to the correct entry in List-Il and choose the correct option.

List —1 List—1I

(P) The circle with centre (1, 2) and (1) the point (1, 1)
touching the straight line 3x + 4y =1,
passes through

(Q) The common tangent to the circle (2) the point (7, 9)
X+ y2 = 2 and the parabola y2 =8x
with positive slope, passes through

(R) Let M be the end point of the latus (3) the point (3, 2)
rectum of the ellipse 3x% + 4y2 =48
such that M lies in the first quadrant.
Then the normal to the ellipse drawn
at M passes through

(S) Let H be the hyperbola whose centreis  (4) the point (2, 5)
at the origin, one of the foci is at (5, 0),
and one directrix is 5x + 16 =0 .
Then H passes through

(5) the point (8,3\/5)
Al (P)—
B] (P)—
€l P)—
O] (P)—

3), Q) —
3), Q) —
3), Q) —
4), Q) —

4), (R)— (1), (S) —

( 2)
2), R)— (1), (S)—

(

(

5)
5)
3)

2), (R)—(4), (S) —
1), (R) = (2), (S) —

.~ o~~~
~ o~~~
.~ o~~~
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[ANS] B
[SOLN] (P) radius= w =2
egn of circle is
(x—1)% + (y — 2)% = 22
Which passes through (3, 2)

(Q) Tangent to circle is

y=mxi\/§\/m2+1

And to parabola is
2
y=mx+—
m

For common tangent

+/24/m? +1=3

m

2
= m2+1=—2:>m4+m2—2=0
m

= m=+1
tangent with the slope is
y=X+2
passes through (7, 9)
2 2

R) 2—+2 =
16 12

2
M= e,b— = 4‘/1—2,E
a 16 4

=(2,3)
Normal at (2, 3) is

16x 12y 16 1
2 3

= 2x-y=1
Passes through (1, 1)

(S) ae =5, a_1ie
e 5
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Nl
T

a2 =16, e2 = 2—5
16
b’ = a’(e? - 1)
=9
eqgn of hyperbola is
16 9

Passes through (8,3\/5)

CHEMISTRY
SECTION 1 (Maximum Marks :12)

. This section contains FOUR (04) questions.

. Each question has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is the
correct answer.

. For each question, choose the option corresponding to the correct answer.

. Answer to each question will be evaluated according to the following marking scheme:

Full Marks : +3 If ONLY the correct option is chosen,;
Zero Marks : 0 If none of the options is chosen (i.e. the question is unanswered);
Negative Marks : —1 In all other cases.

[Q.1] An ideal gas (0.5 mol), initially at 2 bar pressure, is compressed at a constant temperature of
600 K in two steps: first, against a constant external pressure of P bar (2 < P < 8), and then
against constant external pressure of 8 bar. At each step, the compression is stopped only
when the pressure of the gas becomes equal to the external pressure. The total work done on
the gas in these steps is W. Considering all possible values of P (2 < P < 8) and taking the
gas constant as R (in J K* mol™), the minimum value of |W| (in J) is

[A] 207 R [B] 600 R [C] 630R [D] 900R
[ANS] B
T~
Me—
[SOLN]
n= 0.5 mol
T = 600K

const
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[Q.2]

[ANS]

1% step:
I:,ext =P

0.5xRx600 0.5Rx 600J

W =-P(V,-V,)=-P
(V2=1) ( P 2bar

W, = _P( 300R 300R
P 2

Single compression Thus, W, = +ve
Thus P > 2
2"d step.
Py = 8bar
W, = —8(300R ~ 300R
8 P
SW=W, +W,

300R 2400R

xP —300R +

W = -300R +

=-300R - 300R + (lSORP + 2400R)

~.P=4 Thus 600R

For a reversible reaction R = P, at constant temperature, both the forward and the backward
reactions are first order elementary reactions with rate constants ki and ks, respectively. At
time zero, the concentration of R is [R]o and the concentration of P is zero. At any given time,
[R] and [P] are the concentrations of R and P, respectively. If k, = 4k;, the correct graphical
representation of the reaction is

1
\ 1 [PYIR],
2084 2 08 1
z s [RVIR], g
5064 T~ £ 06
Al 2 o B] £
I Y B £,
2 [PV[R], g [R[R],
S 02 - o024 Semmmmmmmmmmmm==
0 0
0 time =3 0 time =3
! |
A"
1 N AN RVR], N
2 o 2084
= = s [R)[R]
£ 06 E06 \\
[C] E D] £ . Y]
= 04 204 4 b
] o »
e [PVIR], g ~.
g 02 Z02 g
S St -~
0 0 ——
0 time —» 0 time =

Hentors Eduserv'
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[SOLN] R——P constT.
t=0 R, 0

t= teq RO_X X

X 1 K¢ 1
= — Keq —_— —
Rop—-x 4 Ky \ 4
R
4x =Ry — X R_ 3 =1—1=£=0.8 at equilibrium.
Ro Ro 5 5
5x =R, p-Ro P _1 45
5 Ry 5
x = Ro
5
[Q.3] The correct order of dipole moments for the given species is
[A] BFs=NHs <NF;<NH; [B] BFs<NH, <NF:<NH;
[C] NHs" <BF;<NH; < NF; [D] BFs<NH4 <NH; <NF;
[ANS] A
[SOLN] Correct order of dipole moment:
F H +
| | iU
: N N N
F F H H H H F 3
H F
n=0 u=0
[Q.4] Considering LiBH. reduces an ester group to the corresponding alcohol and does not reduce

a carboxylic acid group, the correct statement about the major products P, Q, Rand S is

1. LiBH4 CH, 1. BH,4
2.H* 2 H*
P | Q
EtO,C  CO.H
1. LiBH, CHa 1. BH;3
2.H* 2.H*
R — S
|
EtO,C  CO,H

[A] P & Q are identical, and R & S are diastereomers.
[B] P & Q are diastereomers, and R & S are identical.
[C] P &Q are diastereomers, and R & S are diastereomers
[D] P & Q are identical, and R & S are identical.
[ANS] C

Mentors Eduserv: Parus Lok Complex, Boring Road Crossing, Patna-1

Helpline No. : 9569668800

Mentors Eduserv’




JEE ADVANCED 2026 (PAPER-1) [21]

—CHs

[SOLN] N
Et0,C CO,H

ua‘y \ ]

R S
RX, EtO-C

Zz
oH. “fron
| | |
OH © Diastereomers

j ; ’/
E!O— ?

2

EtO—C CH,OH
y, Tcontaln plane

CH,
o )
™ of symmet Geometrlcal isomers

Diaster®

Y,
C/YO?C
s

Geometrical isomers Cis and trans

NOT: LiBH4 / H* reduces ester while BH3 / H* reduces acid to alchol
SECTION 2 (Maximum Marks :16)
. This section contains FOUR (04) questions.
. Each question has FOUR options (A), (B), (C) and (D). ONE OR MORE THAN ONE of these
four option(s) is(are) correct answer(s).
. For each question, choose the option(s) corresponding to (all) the correct answer(s).
. Answer to each question will be evaluated according to the following marking scheme:
Full Marks : +4 ONLY if (all) the correct option(s) is(are) chosen;
Partial Marks : +3 If all the four options are correct but ONLY three options are chosen;
Partial Marks : +2 If three or more options are correct but ONLY two options are chosen, both
of which are correct;
Partial Marks : +1 If two or more options are correct but ONLY one option is chosen and it is a
correct option;
Zero Marks : 0 If none of the options is chosen (i.e. the question is unanswered);
Negative Marks : -1 In all other cases.
. For example, in a question, if (A), (B) and (D) are the ONLY three options corresponding to
correct answers, then
choosing ONLY (A), (B) and (D) will get +4 marks;
choosing ONLY (A), (B) and (D) will get +4 marks;
choosing ONLY (A) and (B) will get +2 marks;
choosing ONLY (A) and (D) will get +2 marks;
choosing ONLY (B) and (D) will get +2 marks;
choosing ONLY (A) will get +1 mark;
choosing ONLY (B) will get +1 mark;
choosing ONLY (D) will get +1 mark;
choosing no option (i.e. the question is unanswered) will get 0 marks; and
choosing any other combination of options will get —2 marks.

OCH
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[Q.5] The 2s and the 2p orbital energies of hydrogen atom are Es(H) and Ezp(H), respectively. The
2s and the 2p orbital energies of lithium atom are Exs(Li) and Ezp(Li), respectively. The correct
option(s) about the orbital energies is(are)

[A] Eas(Li) < Egp(Li) [B] E2s(H) = E2p(H) [C] E2p(H) < E2s(Li) [D] Ea2s(H) > Eas(Li)

[ANS] ABD

[SOLN] For H-atoms Exs =Eyp Eosh > Eogli
For Li-atoms E,s <Eop more Zeff.
[Q.6] Correct statement(s) about the compounds X, Y and Z is(are)
MnQ, + Conc. HCl ———= MnCl, + X + H,0

(greenish yellow gas)

NH; + X ——» Y + HC
(excess)
573K
X + F, }—n- Z
(excess)

[A] X is used for sterilizing drinking water.
[B] Y has a planar structure.
[C] Zis used in the enrichment of 2°U.
[D] Y is a stronger Lewis base than ammonia.
[ANS]
[SOLN] MnO, +conc.HCl - MnCl, + Cl, + H,0

greenish yellow(x)gas

NH; + Cl, — NCl3+HCI

excess Y
cl+ F, —2 ,CIR
excess Z
A. True B. Nonplanar(False)

C. True D. NCI; <NH; —LB.
U+ 3CIF; — UF; +3CIF

[Q.7] Reaction of PtFs with oxygen (O2) gas results in the formation of an ionic compound, X*Y~.
Correct statement(s) is(are)
[A] The bond order of X" is 1.5.
[B] Valence d-orbitals of the metal ion in X*Y~ has 5 electrons.
[C] PtFs acts as an oxidant in this reaction.
[D] PtFe acts as a fluorinating agent in this reaction.
[ANS] BC
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+6

+5 -
[SOLN] PtF6+Og—>O§+{PtFG} Red colour complex

OA RA

A. 0} (BO=2.5)

+5
B. O} {Pt FG} —Pt*® - 3d°

C. PtF; —O.A

D. PtR; (False) not a fluorinating agent in above reaction

[Q.8] In the following reaction sequence, Q, R, S and T are the major products.
o
LLpe
1. Kolbe's electrolysis X T/
o 2. V,0s, 500 °C, o
P 10-20 atm anhyd. AICI;
HaC” \)\ONa Q

1. PCls
2. Hy-Pd/BaSO,

NHzNHz. heat

The correct statement(s) about Q, R, S and T is(are)
[A] S on warming with ammonical AgNOs results in the formation of silver mirror.
[B] Q on treatment with Clx(excess)/UV gives gammaxane
[C] T is a heterocyclic compound.
[D] R on acid catalyzed intramolecular cyclization followed by treatment with Zn-Hg/HCI gives
9,10-dihydroxyanthracene.
[ANS] ABC

O

[SOLN] |

—kobes , cH,CH, CH, —2Mmese , cH, CH,CH,CH,CH,CH,

ethyl radical n-hexane
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500°CIV.0, (q) ©
—— o

Aromatisation "

e @i{% + AIC,
g o)
OO

(R)

lPCI
ﬁ Rosenmund
CI/

catayst @, j@
j

F|’h
2°
N
lll:C
SECTION 3 (Maximum Marks :16)
. This section contains FOUR (04) questions.
. The answer to each question is a NUMERICAL VALUE.
. For each question, enter the correct numerical value corresponding to the answer in the
designated place using the mouse and the on-screen virtual numeric keypad.
. If the numerical value has more than two decimal places, truncate/round-off the value to
TWO decimal places.
. Answer to each question will be evaluated according to the following marking scheme:

Full Marks : +4 If ONLY the correct numerical value is entered in the designated place;
Zero Marks : O In all other cases.
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[Q.9] Two cylinders, both fitted with frictionless pistons, are filled with mixtures of He and Ar gases.
In the first cylinder, the masses of He and Ar are mi and my, respectively. In the second
cylinder, the masses of He and Ar are m; and ms, respectively. The molar mass of Ar is 10
times the molar mass of He. The external pressure applied by the piston on the first cylinder
needs to be 5 times that on the second cylinder so that the volume of the gas mixtures in both
the cylinders are equal at the same temperature. Assuming He and Ar behave like ideal
gases, the value of (my/ my)is

[ANS] 9.8
D e~
\_________/ \_________/
LLCCCCCERECRT AL CCERC (T
[SOLN]
| |
v v
He and Ar He and Ar
m, m, m, m,
_mp mp _my my
Niotal _T+E Niotal, _T+E

Volume same in both temperature same in both
S Pan

S Pl = 5P2

| P g MMomh
I32 ntotal2

10m; + m,

40  _
10m, +my

40
m, _49
ms

=9.8~10

[Q.10] The total number of all possible isomers for the square planar complex with formula
KIM(NCS)(NO2)(gly)] is ___.
(M = metal ion and gly = NH,CH,COO~)

[ANS] 8
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[SOLN] K[M(NCS)(NO,)(gly)] =2 [M(AB), (a)(b) | having 2GI
K [M(SCN)(NO ) (aly)] - 2
K[M(SCN)(ONO)(gly)]=2
K[M(ONO)(NCS)(gly)]=2

[Q.11] The sum of total number of carbonyl groups (>C=0) present in the major products X and Y in
the following reactions is

(o]
H3C CHg heat
4,, x
HO,C COsH
CoH heat
O Y
COzH

[ANS] 6
[SOLN] According Blanc rule
A.1,2 & 1,3 on heat CO» will remove

B. 1,4and 1,5 on heat H,O molecule will remove and gives anhydride

C. 15,16 on heat H,0 &CO, will remove and gives cyclic ketone

H3 (l?
CH C 9 CH C\
— O= X
+,0 _C/
I}
CH3 0
1, 5 dicarboxlic acid cyclic anhydride
C_
o O
gon
(@)
1, 4 dicarboxlic acid cyclic anhydnde

X contain 3 carbonyl group
Y contain 3 carbonyl group
Total = 6
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[Q.12] Treatment of buta-1,3-diyne with NaNH; (2 equivalents), followed by reaction with excess of
trans-CHs-CH=CH-CH»-Br gives X as the major product. The maximum number of carbon
atoms that are collinear (in a straight line) in X is ___

[ANS] 6

[SOLN] ! 2.3 4 It contain 2 acidic hydrogen
CH=C-C=CH

1,3 butadiyne

| 2NaNH,
Br—CH, ’
L
“C=C-C=C , Pl
H CH,

Two equivalent

H\c _CH~C=C-C=C—CH

2
\ _H
CH, v~ CH,

Total number of colliner hydrogen = Total number of sp hybridise carbon + carbon attached to

sp hybride carbon =6
SECTION 4 (Maximum Marks :16)

. This section contains FOUR (04) Matching List Sets.

. Each set has ONE Multiple Choice Question.

. Each set has TWO lists: List-1 and List-II.

. List-l has Four entries (P), (Q), (R) and (S) and List-ll has Five entries (1), (2), (3), (4) and (5).

. FOUR options are given in each Multiple Choice Question based on List-l and List-1l and
ONLY ONE of these four options satisfies the condition asked in the Multiple Choice
Question.

. Answer to each question will be evaluated according to the following marking scheme:

Full Marks : +4 ONLY if the option corresponding to the correct combination is chosen;
Zero Marks : 0 If none of the options is chosen (i.e. the question is unanswered);
Negative Marks : =1 In all other cases.
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[Q.13] List-l contains various physical/chemical processes, and List-ll contains combinations of
changes in enthalpy (AH) and entropy (AS). Match each entry in List-I to the appropriate entry

in List-1l, and choose the correct option.

List | List Il

P. |Physisorption 1. AH>0and AS>0

Q. |Diamond — Graphite 2. [AH<0and AS<0

R. |Denaturation of protein 3. AH<0and AS=0

S. |Propene — Cyclopropane 4. AH>0and AS<0

5. AH<0and AS>0
[A] P>2,Q—-3,R—>5S—4 [BIP—>4,Q—>3;R—5;S—>1
[Cl P>2,Q0Q—-5R—->1,S—4 [DIP—>2,Q—>5R—>1,S—>3

[ANS] C

[SOLN] P. Physisorption— (2) AH<O AS <0
Q. Diamond — Graphite —>(5) AH<0 AS >0
R. Denaturant of protein — (1) AH>0 AS>0
S. Propene — Cyclopropane —(4) AH>0 AS<O0
[Q.14]  Consider the following species:
SOCL, XeOF,, CIF;, CIFs, XeFs*, SOs>, XeFs®, SFy
List-1 contains different molecular shapes and List-1l contains total number of species with the

same molecular shapes from the given species. Match each entry in List-I with the appropriate

entry in List-1l and choose the correct option.

List-I List-II
(P) See-saw (1) one
(Q) T-Shaped (2) two
(R) Trigonal Planar (3) three
(S) Square Pyramidal (4) four
(5) zero
[A] P—51.Q—>2,R—+58—>3 [B] P>5Q—>4R—>28S—>3
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[ANS] A
SOCI, = S\ (Pyramidal)
[SOLN] o? | Na
Cl
[\@/F Square Pyramidal
XeOF, = /\lc\ (Square Pyramidal)
F F
0

E
h\?v” (Square Pyramidal
CIF; = quare Pyranmdal)
| e
[.'
NV,
Ll o
XeFP= >i‘ {Square Pyranudal)
F r \‘j-'
F

F

(See-saw)

p
N\

F
SF, = G}"%
i

Hentors Eduserv'
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[Q.15]  The List-Il contains products obtained from the reaction of compounds in List-I with Os/Zn-H,O
followed by cyclization (via more stable enolate) in the presence of aqueous NaOH. Match
each entry in List-1 with appropriate entry in List-Il and choose the correct option.

List | List 1l
CHs HaC ]

he \|/ HO

CHs CHs
FH3 H4C
.-"Ir__-_- -
Q. { | > 2
A HO
CH, HaC
CHj
R. 3
CHs
CH;
/J“ 5
Nee 4
CH;
CH
OH/ °
5.
CHs

[A] P>2Q—>4R—>1S—>3

[B] P>3Q—>4R—>5S->2

[Cl P>2Q—>LR—>5S->3

[D] P>3Q—>5R—>4,S—>2
[ANS] C
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[SOLN]

0
2
0
5 0,/zinc OH.”

(@]
Most stable

O4/zinc
Q — —
(0]

@)
0
— _»
e | OH
(5)

O4/zinc
S —_— —_—

| o 3)| oH
In this reaction first will be formed stable enolat ion. It is a example of ALDOL reaction.

P-2,0=1,R=5,5=3
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[Q.16] Match the major products obtained in the reactions given in List-l1 with the corresponding
structures in List-1l and choose the correct option.

List | List Il
P. | 1.
O2N\©:‘§N aqueous NaOH O;N UCN
| £
Br O OH
Q. ) 2.
1. (CH4C0),0 O;N._~_CN
OZN\@W 2. Na,CO; ‘ I
H"\-\._\_‘_/
g OH Br
R. | 3. H
CH,4 O,N N\”/CHg
OzN\@\)ﬁw aqueous NaOH \@[B O
r
Br OH
S. 4.
CHs CHs
O,N ~ _O. _CH, aqueous O,;N
LT R | PO
o] .
Br O
5 CHj
DQNEI:::ITLQN,OH
Br
[A] P>2Q—>LR—>5S >4 [B] P>1Q—>2R—>4S—>5
[C] P>1Q—>2R—>3S—>4 [DIP>2Q—>LR—>3S—>5
[ANS] B
O,N CH=N

\OH in basic ON C=N
P medium
Br
Br

l OH(act as NU)

O,N\ : : C=N
OH

(1)

[SOLN]
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O,N = 0
Q O CH=N_, C
(CH-C).0 | oN CH=N
Br Nazcos @:
Br
()
o
ON C=N—0H oh,
R @i H ON C=N—0
Br
Br
(4)
| C—CH,

ON C N-—O/ I OH C= N-—OH
S CE W@I
Br

P: Normally aldooxime do not gives nitrile compound but in presence of strong electron NO»
adooxime changes in to nitrile. In this reaction OH- act as nucleophile and gives aromatic
nucleophilic substitution reaction because electron withdrawing group i.e. NO; present at
paraposition w.r.t to Br

B. Normally aldoxime converted into nitrile compound either in the presence acidic medium
or anhydride

C. ketooxime neve gives nitrile compound, OH group nitrogen release H" so O~ of nitrogen
act as nucleophile and gives cyclic nucleophilic aromatic substitution reaction which helps
by electron withdrawing group at para position of Bromine.

D. In this reaction simple hydrolysis.

PHYSICS
SECTION 1 (Maximum Marks :12)

. This section contains FOUR (04) questions.

. Each question has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is the
correct answer.

. For each question, choose the option corresponding to the correct answer.

. Answer to each question will be evaluated according to the following marking scheme:

Full Marks : +3 If ONLY the correct option is chosen,;
Zero Marks : 0 If none of the options is chosen (i.e. the question is unanswered);
Negative Marks : —1 In all other cases.
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[Q.1] Consider a large disk of radius R and two smaller disks, each of radius r=R /50, lying on its
circumference, as shown in the figure. The smaller disks are initially in contact with each
other, with an angular separation A8 between their centers. They are made to roll without
slipping in opposite directions, with constant angular velocities o and 2o while the large disk
is held stationary. The time t at which the smaller disks are again in contact is: [Use
sin(A6) = A6 and ignore gravity.]

[B] t=51x (27‘5 —ij /3w
51

[D] t=51x (ZR—ij/m
51

[ANS]
[SOLN]
v, =20 .
— Pure rolling
&v, =or
Assume that centre of both disks moving with angular velocity o, and o, w.r.t. Larger disc.
) (271 - AO)
Then time taken t=——~
W + ,
col(R + r) =v,
0, (R + r) =V,
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_1
51
1
2n— 2()
R+r
So t= o1 =( )(271—3)
\Z1 + Vv, 3or 51
R+r R+t
(R " SR())J 2 51 2
t=———|2n—— |=—| 20— —
R 51) 3o 51
30| —
50
[Q.2] Consider a circuit consisting of a capacitor of capacitance C and a coil with N turns per unit

length, cross sectional area N and length d, where d* >>S.There is another coil of length
d/ 2, cross sectional area s/2 and 2N turns per unit length completely inside the larger coil,
as shown in the figure. The ends of this smaller coil are connected with each other by an
insulated conducting wire. The self-inductance of the larger coil is L Neglecting edge effects
and all the Ohmic resistances, the resonant frequency of the circuit is:

2
[D] 1/%

[ANS]

[SOLN]

Hentors Eduserv'
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(Self For, Larger Coil L =y, (N)2 S(d)

(Self) For, smaller Coil L =y, (2N)2 %g =L
& For mutual inductance M = p, (N)(ZN)(EJ_ ==

= (I)Larger = LI + MI

=MI +LI =0 (Short Circular & R is negligible) = 1' = _L—MI = (L/Z)I !

&
¢ L 2

smaller

LY -l 3L
= ¢Larger =L+ (Ej (Ej = TI

So Leg :37[_

1 2
W = =

Je,C  +3LC

[Q.3] A solid cylinder of radius R rolls without slipping with a center of mass speed v, = /% on a

horizontal surface with a vertical edge, as shown in the figure. Here, g is the acceleration due
to the gravity. At the moment when the cylinder loses contact with the surface due to rotation
around the corner, the speed of its center of mass is:

5gR gR 3gR
[A] O Bl == €l s O] ——
[ANS] B
Cile
[SOLN] !
Apply WET

mg R —mg Rcosezlmv2 (1+1 —lmv2 [1+ lj
2 2) 2 2

Now
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[Q.4]

[ANS]

[SOLN]

[37]

A

0 2
myv
mgcos 0 —KN =
R

v’ =gRcos0

Put in above eq.

A double convex lens made of glass of refractive index 1.5 and radii of curvature of the curved
surfaces 20 cm each is immersed in a liquid of refractive index n_. The correct plot showing

the variation of the power, in the units of diopter (D), as a function of n,_ is:

Power (D)
Power (D)

[A] 0 _\ T T n, [B] 0 -\ : . n

-5 -

Power (D)

Power (D)
40 -’J 40 K
[C] 0 T T T T T T T T T n, [D] 0 T T T T T T T n,
1.0 1.5 1.0 15 2.0
-40 /& -40 ~j

A
I:>Iens:i: N~ i_i
flens r]0 R1 RZ

n n
0@ here n, is written n_
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Sl i—(_—lJ %100
n, |20 \20

Pens = e -10 = P € 1 (Rectangular hyperbola)
r-]L r-]L
atn =1
Plens = 5D
ﬂ\
5 \
< _>n
< 1 \ L
v
SECTION 2 (Maximum Marks :16)
. This section contains FOUR (04) questions.
. Each question has FOUR options (A), (B), (C) and (D). ONE OR MORE THAN ONE of these
four option(s) is(are) correct answer(s).
. For each question, choose the option(s) corresponding to (all) the correct answer(s).
. Answer to each question will be evaluated according to the following marking scheme:

Full Marks : +4 ONLY if (all) the correct option(s) is(are) chosen;
Partial Marks : +3 If all the four options are correct but ONLY three options are chosen;
Partial Marks : +2 If three or more options are correct but ONLY two options are chosen, both
of which are correct;
Partial Marks : +1 If two or more options are correct but ONLY one option is chosen and it is a
correct option;
Zero Marks : 0 If none of the options is chosen (i.e. the question is unanswered);
Negative Marks : -1 In all other cases.
. For example, in a question, if (A), (B) and (D) are the ONLY three options corresponding to
correct answers, then
choosing ONLY (A), (B) and (D) will get +4 marks;
choosing ONLY (A), (B) and (D) will get +4 marks;
choosing ONLY (A) and (B) will get +2 marks;
choosing ONLY (A) and (D) will get +2 marks;
choosing ONLY (B) and (D) will get +2 marks;
choosing ONLY (A) will get +1 mark;
choosing ONLY (B) will get +1 mark;
choosing ONLY (D) will get +1 mark;
choosing no option (i.e. the question is unanswered) will get 0 marks; and
choosing any other combination of options will get —2 marks.
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[Q.5] Consider a hydrogen atom with v,, r, and K, denoting the velocity, orbital radius and kinetic
energy of the electron in the K™ orbit, respectively. The electron undergoes a transition from
the n™ orbit, emitting radiation corresponding to the Lyman series. Considering h to be the
Planck’s constant and ¢, the permittivity of the free space, the correct statements (s) is/are:

. C hinv, v,
[A] Magnitude of change in kinetic energy of electron can be expressed as . L1
Tr,on
[B] Magnitude of change in de Broglie wavelength of the electron can be expressed as
e’ |1 1
de,k, Kk '
- : e’ (1 1
[C] Frequency of the radiation emitted can be expressed as ——=1.
ne, hin
[D] Magnitude of change in total energy of the electron can be expressed as 21 AL .
T
[ANS] A,C
klh
[SOLN]
nh
mv,r, =—
2n
) Ak-E:‘imvﬁ T
2 2
1
:E‘[(mvn)vn = (mv,)v, |
1| nh h
=Sl5 Va5 V1
2| 2mr, 2,
_L nvn _ V1
4n|r. 1
h h
(B) [h, =2y = -—=
mv, my,
mv: €’
r r*4me,
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2me,l,

E —-e

Lo 8ng,l,
(C) hf =|E, —En|

2

1 1

n r

n

e

8ne,

2

11

r1 rn

e

f=
8meyn

h

(D) AE = AKE = - |WVn _ Y
47

1

rn r1

[Q.6] A particle is thrown with a speed v from a point O at an angle 6 with the horizontal plane
such that it pass through the point P at a height of 1 m and horizontal distance of 5 m from O,

as shown in the figure. If acceleration due to gravity is g ms™, then the correct statements (s)

is/are:

[A] If 6=45° than v =¥msl.

[B] If 6=45°, the particle reaches its maximum height before it reaches P.

[C] If 6=30°, the particle reaches its maximum height after reaching P.
[D] If 6=tan" (%) then v =125./gms ™.

[ANS] A, B
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gx’
=xtang—-——
y 2v? cos? 0

2
5
2xv°cos 0

(i) 6 =45°, 1:5_M , a(5)

= vi="—"
L

v=5i§m
2

/c
(ii) for 6 = 45°
2 ain?
py VS0 _25%g 125,
29 4 2 8
29
) .
g R_VSiN20_25xg , 1 1 1 25
g 4 J2 2 g 4
&E=§<5
P
R
(iif) 2
F0r6=3001
1
tanf=—
J3
x=3.82<5

Ly 41
(iv) if 6 =tan (gj

2
then 1=5x%—ﬂ(l+iJ

2v? 25
V=0
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[Q.7] A quasi-static cycle of a monoatomic ideal gas contains an isothermal process (ab), followed
by an isochoric process (bc) and an adiabatic process (ca) as shown in the figure. The
volumes of the gas are V, and V, at a and b, respectively. If the cycle has heat input Q,, and

Qin — Qout

then the efficiency of the cycle is defined as n=—"—%L  The correct

in

output Q

output ?
statement (s) is/are: [Given : In 2~ 0.7]

P

v, vV, V

[A] If V,/V, =8, the heat released in the process bc is smaller than the heat absorbed in
the process ab.

[B] For a given value of V, /V,, n does not depend on the temperature of the isothermal
process.

[C] 1If V,/V, =8, then the temperature of the gas at a is 4 times the temperature of the gas
atc.

[D] 1If V, 1V, =8, then the pressure of the gas at a is 4 times pressure of the gas at b.

[ANS] A,B,C

[SOLN] 6, =nRT,/n (%} =nRT,/n8

1

6, =nC, (T, —Tb)zn(%R)(Tc T)<0 T.<T,

[T, =T.]
C — a (Adiabatic) (6., =0)
TV =T,V

5/3-1
L _ (ﬁ} _ (8)2/3 _4
T, V,

c 1
T, = 4T,
Option (A) 6,, =nRT,/n8 =nRT, (3/n2) = 2.1nRT,

3 T

& (ebc)zgnR-KZﬁ—TaJ

=§nRIi=1125nRE
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eab > |ebc|
: 0 1.125nRT, :
Option (B) n =1—| o =1- a 21_1 125
0., 2.1nRT, 21
Option (D) P,V, =P,V, = P._V, _ 8
I:)b Vl
P, =8P,
[Q.8] The electric field associated with an electromagnetic wave travelling in vacuum is given by

A

E, sin(3y+4z+mt) , Where o is the angular frequency. All quantities are in Sl units. The
correct statement (s) about this wave is/are:
[Given: speed of light in vacuum ¢ =3x10°ms™.]

[A] The wave is travelling in —%(3]+4I2) direction.

[B] The magnitude of the wave vector is 0.5m™.

[C] The value of ® is 1.5x10%rad s™.

[D] The magnetic field associated with this wave is given by Esin(3y +4z + mt)(4] - 3&).
c

[ANS] A, C
[SOLN] E=E,sin(3y +42+ot)i
ExB=C
E
C
B
(31+ 4k)
wave moving in — direction
&E isin i
—E(])
é:(@é):{g“‘”‘}?
5
k j
i
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= —(—3I2 + 4])

_E _E, . A
B _E_Esm(3y+4z+ o)t)(—4j+3k)

— wave vector =3 +4? =5m™
& 0=C(k)=1.5x10° radians™
SECTION 3 (Maximum Marks :16)

. This section contains FOUR (04) questions.

. The answer to each question is a NUMERICAL VALUE.

. For each question, enter the correct numerical value corresponding to the answer in the
designated place using the mouse and the on-screen virtual numeric keypad.

. If the numerical value has more than two decimal places, truncate/round-off the value to
TWO decimal places.

. Answer to each question will be evaluated according to the following marking scheme:

Full Marks : +4 If ONLY the correct numerical value is entered in the designated place;
Zero Marks : O In all other cases.
[Q.9] A tank contains two immiscible liquids of densities 6p and 2p. The higher density liquid is

filled up to a height L/2 from the bottom. A thin rod of density p and length L is fully
immersed and hinged at the bottom so that is can oscillate freely, as shown in the figure. If the

rod is slightly disturbed from its equilibrium, the time period of small oscillations is E\P
nyg

where g is the acceleration due to gravity. The value of n is:

& T A

L/2

[ANS]  1.732

[SOLN]

Cremation area of rod (s)
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5L
F, =6p| —
1 P[Z}g
5L
F,=2p| —
2 P[Z}g
rrestinnglisin6+F2 ﬁsine —mgksine
4 4 2

ML? 5L 1 5L 3L L
3 “‘{Gpg(ﬂg‘TQ‘”[?)g'?‘(p'&)g'ﬂe

3 4 2
__39,
L
Tooq|Lb 27 L
39 J3\g
n=1.732

[Q.10] As shown in the figure, five Carnot engines, each with efficiency n and same number of
cycles per unit time, are operating between six heat reservoirs. The amount of heat released
per cycle by on engine is completely absorbed by the next engine. Consider Q, to be the
amount of heat absorbed per cycle by the first engine and W as the amount of total work done
by all the engines per cycle, then the net efficiency of the system is found to be
LI =ﬂ=£. The value of n is:

Q, 243
Qo
W,
Q1
Q1
W,
Q2
Q2
Q4
W
Qs ’
[ANS] 0.33
SOLN] n=ta W, W, W,
Q Q Q Q,
nz—QO_Ql zl_g, nzl_&
Qo Qo Q
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Q, Q,
=1 _(1- X2 _q1_
q, " “q "

=Q,=Q, (1_ Tl) =Q, (1_ T'l)z
= Qs = Qo (1_ T])S
= Q; =Q, (1-n)’

Mo zﬂzﬂzl_%zl_(l_ )5 _ 211

Qo Qo Qo 243
o =)
us
- (3
1-n=2
n:%:oss

[Q.11] As shown in the figure, an insulated container is fitted with a thermally conducting but
immovable partition (P,) and a freely movable but thermally insulated piston (P,). The
partition P, with thermal conductivity K, cross sectional area A and width x divides the
container into two sections, S, and S, , each containing one mole of a monoatomic gas. The
piston P, moves freely such that the gas in S, is always at the atmospheric pressure. Initially,

the difference between the temperatures of S, and S, is AT,. The time it takes for the

. AT, . : :
temperature difference to become 7‘) is nXR/KA, where R is the universal gas constant.

The value of nis: [ Given: In 2~0.7]

>%<
Sl 52 —
Py P,
[ANS] 0.66
[SOLN] at any Instant
T1 T2 Presure Constant
/ ™ do, =nC,aT,
Volume Constant (T) Pz

nC,dT,
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At any Instant

o, _KA(M-T.) )& 2 _kalls
dt X dt X

1 3R qr, kAT
2

T,)

& ERdT2 = KA£
2 X

—dT, = XA \7
3R

aT, = 2KA AT
5 R

-d(AT) =%%AT

o0 dAT  -16 KAJdt

2

s AT 15 R

o= tBKA,
15 R
=R o (15 | R
16 KA 16 KA
t=0.65625 -
KA

[Q.12] A hollow, right circular cone of base radius R and height h, with its tip at the origin is rotating
about the Z-axis with an angular velocity », as shown in the figure. The cone carries a total
charge Q uniformly distributed on its curved surface. The magnitude of magnetic field at a

Ny QR0
dn  z

point (0, 0, z), where z>>R and z>>h, is . The value of n is:

3

Z

A
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"N "N

Z
- (O] @

& R

[SOLN] =7 ldr

Q }
di=o ———— 2nx-d/
L‘ER\/R2+h2

27

2
&3,2 [x =¢sin6] sing =
2(x2+zz) £y

B(z)=

0027 Mo E
B(z)= —=
(2) (nR)Zn\/R2+h2 2 2[

(x*+ )3'2

=ﬂjx2dz= Moo jz sino%d/

2nR(,Z° 2 2nR/(z
4
=i(’)3-sin3e‘f—°=67tz3
2nR/(z 4
SECTION 4 (Maximum Marks :16)
. This section contains FOUR (04) Matching List Sets.
. Each set has ONE Multiple Choice Question.
. Each set has TWO lists: List-1 and List-II.
. List-l has Four entries (P), (Q), (R) and (S) and List-ll has Five entries (1), (2), (3), (4) and (5).
. FOUR options are given in each Multiple Choice Question based on List-l and List-1l and

ONLY ONE of these four options satisfies the condition asked in the Multiple Choice
Question.
. Answer to each question will be evaluated according to the following marking scheme:
Full Marks : +4 ONLY if the option corresponding to the correct combination is chosen;
Zero Marks : 0 If none of the options is chosen (i.e. the question is unanswered);

Negative Marks : =1 In all other cases.
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[Q.13]  List-1 shows four configurations made of straight and semi-circular narrow tubes containing air.
A sound wave of wavelength 1 = 0.29 m enters these structures at the point S and a sound
detector is placed at D. Between the points S and D, the sound travels only through the tubes.

List-1l contains the possible smallest values of I (refer to the figures) for which the detector D

records maximum amplitude. Ignore effects of sharp corners. [Given cos (150) =0.97] Choose

the option that best describes the match between the entries in List-I to those in List-II.
List-I List-1l

(P) (1) 1.32m
l
oo |
Q) . L L) (2) 1.19m
l
l
(R) (3) 0.51m
l
(S) (4) 0.29m
l
(5) 0.13m

[A] P54Q—>3R->5S5->1

B] P>4Q->3R—>1LS—>5

[C] P53 Q—>4R—>1LS—>2

[D] P->3,Q—>4R—>5S->2
[ANS] D

Hentors Eduserv'
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[SOLN] (P) %f—f =

=2 _o51
T—2
Q) ¢ =1=0.29
(R)ﬂ=x:f=@=o.13
J2 A

[Q.14] In the List-l, four optical effects are mentioned. The physical phenomena of light which are
essential to describe these optical effects are given in List-Il. Choose the option which
describes the correct match between the entries in List-I to those in List-II.

List-I List-1I

(P) Colorful sky in north polar region (Aurora Borealis) (1) Dispersion and reflection

(Q) Partially polarized sun light (2) Total internal reflection
(R) Rainbow (3) Diffraction
(S) Dark and bright fringes (4) Scattering of light by

molecules in the atmosphere
(5) Emission of radiation from
oxygen and nitrogen atoms
excited by charged particles
[A] P>5Q—>4R—>1,S—>3
B] P>4Q—>2R—>1,S->3
[Cl P>4Q->1LR—>2S—>3
[D] P->5Q—>4R—>1LS—>2
[ANS] A
[SOLN] (Q) Partly polarized light— Scattering of light by molecule in the atmosphere
(S) Dark & bright fringes — Diffraction

(R) Rainbow — Dispersion & reflection
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[Q.15]  List-1 contains four conducting loops lying in the XY plane, as shown in the figures. The loops
are rotating about Z axis passing through the point O with time period T in clockwise direction.
The region x > 0contains a uniform magnetic field B in the +z direction. List-1l contains the
gualitative variation of the induced current i(t) for each of these loops. Choose the option
which describes the correct match between the entries in List-1 to those in List-II.
List-I List-1l

P) 7 ' ® T 7

Q) 2)
.‘.
/ i ©B iA
q ................ 2 T/2
o P 0 >t
(R) 3) T
it
x 0 ot
(S) @) T/2 T
i1
0/l >t
® r
T/2
[A] P55 Q—->4R—>1S—>3 [B] P>3,Q—>2R—>5S->14
[C] P53 Q->2R->1S—>14 [D] P>5Q—>1R—>2S—>3
[ANS] C
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[SOLN] fortime (Otogj

2

(P) ¢=B><%o)t

e 1d¢p Brlo
j=—=_—_"" =constant
R Rd/ 2R
for (I to Tj
2
_ Brim
2R

(Q) Similar to P

-3
[Q.16]  List-1 shows four planar structures made of uniform solid rods each of mass m and length [. In
the List-1l the possible moment of inertia of these structures about an axis OCQO’, which lies in
the plane of the structures, are given. Choose the option that describes the correct match

between the entries in List-1 to those in List-Il.

List-I List-ll

P) (1) %m/@z
Q @) %m/z
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0"
A
C
90 1
R) , Koo 0N g (3) Emf
90
A
0
(S) @) Zme
3
1
5) —m/¢?
(5) 3
[A] P55 Q->1R—>4S->2 [B] P>1,Q—>3R—>4S->2
[C] P>55Q->3R—->2S->1 [D] P>5Q—->4R—>2S->1
[ANS] A
2 2
[SOLN] (P) | =%xsin2 45x2 =M
me* . 2 5me?
Q) I= x sin”60x 2 +m(/sin60)" = 2
2
R) 1= sin? 45><4=§m£2
2 2
S) 1= sin?30x 2= M
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