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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.

Let Xo be the real number such that e* + x, =0. For a given real number o, define
3xe* +3x —ae* —ax
g(x) = _
3(e +1)
for all real numbers x.
Then which one of the following statements is TRUE?

(A) For o =2, lim {20+ _g (B) For .= 2, fim |990€°[
XXl X=X, =X | X=X,
(C) For e =3, lim gk +e” =0 (D) For o= 3, lim gx)+e®|_2
2% X=X, =X X=X, 3
C
e* +x,=0
g(x) = 3xe* +3x —ae* —ax
3(e* +1)
A)a=2
g()()_3xex+3x—2ex—2x —g(x)—w
3(e* +1) 3(e* +1)
lim (90 + €7
X=X X_XO
3xe* —2e" +x
= lim
X—>Xq X_XO ‘
. |3xe* —2e* +x+3e*-e* +3e*
= lim
X—Xg 3(ex+1)(x_xo) ‘
= lim 3xe* —2e" + x +3e" (=X, ) +2e” —x0|
X=X 3(ex+1)(X—XO) ‘
3 (x—x,)-2(e* —e™ )+ (x-x
= lim ( o) ( )+( o)
X—Xg B(ex +1)(X—XO) ‘
3 +1)(x— 2% (e —1
3I|m( +)(X XO)_ ( ) |
30 ) (¢ 1) 3(e 1) (x|
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lim

3e*+1 2% |

X—>Xq

3e™ +1-2e*
3(ex° +1)

3(e* +1) 3(e" +1)‘

C)a=3

9(x) =

3xe* +3x —3e* —3x
3(e* +1)

_ e (x-1) e*(x-1)

3(eX

lim

X—>Xq

= lim

X—>Xg

= lim

X—Xg

= lim

X—Xg

= lim

X—Xg

= lim

X—>Xq

= lim

X—Xg

= lim

X—>Xg

2. Let R denote the set of all real numbers. Then the area of the region

{(X.y)eRxR:x>0,y>1,5x—4y—1>0,4x+4y—17<0} is
X

17
A) —
(A) T
Sol. B

g(x)+e*

+1)  (e*+1)

X=X,
eX(x-1
¥+exo
e" +1
X=X,

xe* —e“ +e*.e* +e™
(x=x,)(e* +1) ‘
xe* —e* —Xx,e* +e*
(x=xo)(e* +1)
e (x—x,)+e* —e
(x=x,)(e* +1)
¢ ox,) e (e 1) |
(x=xo)(e* +1) (x=x,)(e" +1)‘

X Xo

e e
e*+1 e"+1

X

X —eX
e +1

— loge4 (B) %— loge4

©) %— loge4

2,
MoTION
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(D) % ~ loge4

Mortion EducaTioN |394-Rajeev Gandhi Nagar | ®): 1800-212-1799 | url : www.motion.ac.in | Page No. # 3




g
JEE Advanced 2025 Morion
QUESTION PAPER WITH SOLUTIONS

(0,17/4)

~

@/ LORO@D) (1]

(0,-1/4)

A:B%ﬁ%yn—ﬁ%k}

+1{1 9}[2] fﬂ’

2|14
13 10
=—+——(Ina);
st (Ina);
13+20_(I na)
:E—IM
8
3. The total number of real solutions of the equation
eztam’l(Ztane)—lsin’1 Ln?j is
2 9+tan“ 0

(Here, the inverse trigonometric functions sin'x and tan'x assume values in [—gﬂ and (—g g] :

respectively.)

(A1 (B) 2 ©)3 o5
Sol. C
0= tan*(2tan0) - ~sin"* (Lﬂ?)
2 9+tan?0

0=tan'x 96(—7t/2,75/2)

tan'x—tant2x =-1/ 23in1( X 2)

2tan™ X 5 =sin™ 6X2
1+2X 9+ x

taking sine both side
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Sol.

i)
1+2x°)  6X

X 2_9+X2
1+ —(——
1+2x

2x(1+2x2) 6x
(1+ 2X2)2 +x2 94X
x=00r(9+x% (1+2x%) =3 (4x*+5x*+1)
2x*+19x% + 9= 12x* + 15x> + 3
10x* —4x*-6=0

5x*—2x*-3=0
(5x2 + 3)(x2—1) =0
Xx=1lor-1

by cross checking
no of solutions is 3

Let S denote the locus of the point of intersection of the pair of lines

4x — 3y =12aq,
4 ox + 3ay =12

g
MoTION

18 YEARS OF LEGACY

where o varies over the set of non-zero real numbers. Let T be the tangent to S passing through the points (p,

0) and (0, g), g > 0, and parallel to the line 4x —%y =0.

2

Then the value of pq is

(A) 62 (B)-3+2 (C)-92
A

4x —3y =120} x 3

4oX + 3oy 212} x 3

12ax — 50y = 360.°

120X +9ay =36

24ax =36(a’ +1)

ng(a+l/a) ...... (1)

Now
4{%(& +1/oc)}—3y:12oc
6a+6/0—-3y=12a

3y=6/o—6a
_6[l/o—-a]
=73
Y=2{£—Ot} ....... @)
o

(D) -12+/2
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from (1)
2—X—oc+£ 3
3 o
y 1
—=—-q ..(4
5 o (4)
(3)* - (4)°

2
b Y _y
9 4
XY
s 16 1 (Hyperbola)

point (3 seco, 4 tanod)
Equation to tangent

X(secH) ytan® _
3 4
" to line

y=4?x(ﬁ)
42

=——X
Y 3

passes through (p, 0), (0, Q)

p%:l —=sec6=3/p

1

_2tan9

=1= tanez—ﬂ
2

secO

= sin0=1/\/§

0=n/4; 3_7t
4
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Ans. pq = —64/2

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: —2 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) 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.

1 0 2 0 X .
Let | =[0 1] and P =(0 3]. Let Q =[ ZJ for some non-zero real numbers X, y, and z, for which there
z

is a 2 x 2 matrix R with all entries being non-zero real numbers, such that QR = RP.
Then which of the following statements is (are) TRUE?

(A) The determinant of Q — 21 is zero (B) The determinant of Q — 61 is 12
(C) The determinant of Q — 31 is 15 (D)yz=2
(A), (B)
a b
Rz{ } (a,b,c,d=0)
c d

] ]
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{ax+cy bx+dy}_{2a Sb}

az+4c bz+4d

ax+cy=2a
bx +dy =3b
az+4c=2c

bz +4d=23d
az=-2c
bz=-d

a_ 2c

b d

ad = 2bc
ax+cy =2a}xd

bx +dy =3b} xc

2c 3d

(1)
2)
.(3)
(4)

(ad — bc)x =2ad —3bc

.= 2ad - 3bc
ad —bc

4bc —3bc

X=———
2bc —bc

-5 alc
2

a
=10+2=12

-2

e

2,
MoTION

18 YEARS OF LEGACY
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Sol.

- 1 alc 3 0
I 0 3
a
-2 alc
a
=-2+2=0

Let S denote the locus of the mid-points of those chords of the parabola y? = x, such that the area of the region
enclosed between the parabola and the chord is % . Let R denote the region lying in the first quadrant, enclosed

by the parabola y? = x, the curve S, and the lines x = 1 and x = 4.
Then which of the following statements is (are) TRUE?

(A) (4.3)es (B) (5.2)eS
(C) Area of R is % —23 (D) Area of R is % -3
AC
y =x
Area enclosed between y? = x and y = mx + ¢ is
A (1-4mc)*? _4
6m* 3

(1-4mc)* 16

36m° 9

(1-4mc)°® = (4m2 )3

1-4mc = 4m?
equation of chord

X+ X
1_%=y12_xl
X+ X
yyl_( l)"')/12_)(1
2
X . X
AR |
Yy, > A 2
m:i, _yl_xl/2
2y, Y1
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2 J—
1_4L(V1_X1/2]:4L

2y, ay;
X
2 y* -2
(y 2} 1
Ty Y
y'—-2y* +x=1
y?>=x—-1— Curve (S)
! y=X
I I _\’4;:.\*L

| |
| |
| |
f f
| |
1 4

R =J‘14(\/;_./X_1)dx=[ﬁ_w}

3/2 3/2

R =§[(8—3ﬁ)—(1—0)]

R=217-3/3]

7. Let P(x1, y1) and Q(Xz, Y2) be two distinct points on the ellipse
2 2
X_ + y_ =1
9 4
such that y; > 0, and y, > 0. Let C denote the circle x*> + y*= 9, and M be the point (3, 0).
Suppose the line x = x; intersects C at R, and the line X = X, intersects C at S, such that the y-coordinates of R

and S are positive. Let Z/ROM =% and ZSOM = g where O denotes the origin (0, 0). Let [XY| denote the

length of the line segment XY.
Then which of the following statements is (are) TRUE?
(A) The equation of the line joining P and Q is 2x + 3y = 3(1 + \/37)
(B) The equation of the line joining Pand Q is 2x +y = 3(1 + J§)
(C) If No= (Xz, 0), then 3 |N2Q| =2 |NZS|
(D) If N;.= (Xl, 0), then 9 |N1P| =4 |N1R|

Sol. AC

(8] <k
NG2nN

M(3.0)
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From diagram

P(3cos£,23in EJ =P ﬁ,l
6 6 2

Q(3cosm/3,2sinw/3) = Q(é ij

[e) o)
N[ 50] (2 3[]

Equation of line PQ
V3-1 (33
,_ff 2

(A) 2x+3y:3+3\/§
N:P=1

NlR:E
2

y-1=

(D)9(N, P)=9 D is not correct
4(N:R) =6

9(N,P) = 4N,R

(C) N, Q=13

33

2
2IN,S|=33
3IN:Q| = 343
2(N,S)=3(N,Q)

N,S =

8. Let R denote the set of all real numbers. Let f : R — R be defined by
6X +sin X

2X +sinx

! ifx=0.

3

Then which of the following statements is (are) TRUE?

(A) The point x = 0 is a point of local maxima of f

(B) The point x =0 is a point of local minima of f

(C) Number of points of local maxima of f in the interval [x, 67] is 3
(D) Number of points of local minima of f in the interval [2r, 47] is 1

Sol. BCD
f'(x) =

if x =0,
f(x)=

(2x +sin x)(6 + cos x) — (6x +sin x)(2 + cos X)
(2x +sinx)’

(12x +65sin X + 2X cos X +Sin X cos X) — (12X + 2Sin X 4+ 6X COS X + Sin X COS X)
(2x +sinx)’
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4sin X —4xcos X
(2x +sinx)’

4(sin X — X CcoS X)
(2x +sinx)?

4cosx(tan X —X)
(2x +sinx)?

488444

[ 3r .
T,— maxima
2
[ 775) .
3n,— maxima
2
( 117:} .
ST, — maxima
2
(2m,4m) one point of minima
SECTION 3 (Maximum Marks: 32)
° This section contains EIGHT (08) questions.
° The answer to each question is a NUMERICAL VALUE.
° For each question, enter the correct numerical value of the answer using the mouse and the onscreen virtual
numeric keypad in the place designated to enter the answer.
° 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  IfONLY the correct numerical value is entered in the designated place;
Zero Marks 0 In all other cases.
9. Let y(x) be the solution of the differential equation
dy
2

XL+ xy=x"+Yy?, x>£,
dx e

(y(e))’

satisfying y(1) = 0. Then the value of 2——— ( 2)
y(e
Sol. 0.75

xz((j—::ﬁtxy:x2+y2

d 2
_y+x:1+(xj
dx x X

put Y_vy =y =VX
X
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X
Q.
<I

10.

Sol.

V+——+v=1+V’
dx

xdv

o =vi-2v+l
dx

dv )
X—=(v-1
o VD

dv. _dx
(v-1°

dv._ dx
Iy
- =Inx+c

(v-1)

- =Inx+c
y—X
X
——=Inx+c=>x-y= =>Yy=X-
X-y Inx+c Inx+c
~y()=0
0=1- X =>l==-=¢c¢=1
Inl+c c
y=X-— =yE)=e- —e- S8
Inx+1 Ine+1 2 2
2 2 2 2
R R e
Ine“ +1 2+1 3 3

Let ag, ay, ..., ax be real numbers such that

2 \& 2 _
(1+—xj =>ax
5 i

(1)

2,
MoTION

18 YEARS OF LEGACY

for every real number x. Let a, be the largest among the numbers a; for 0 <j < 23. Then the value of r is

6

do, d1, .... a3 € R
s VW &
(1+ng =>ax

23
2
(1+ EX = aoX’ + axt + ax? + asxC + ... +ax®
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11.

Sol.

23+1 23+1
G -1<r<

1+— 1+—

58<r<6.8

r=6

A factory has a total of three manufacturing units, M1, My, and M3, which produce bulbs independent of each
other. The units M1, M2, and M3 produce bulbs in the proportions of 2 : 2 : 1, respectively. It is known that 20%
of the bulbs produced in the factory are defective. It is also known that, of all the bulbs produced by My, 15%
are defective. Suppose that, if a randomly chosen bulb produced in the factory is found to be defective, the

orobability that it was produced by M is %

If a bulb is chosen randomly from the bulbs produced by Ms, then the probability that it is defective is
0.3

P(M;) Probability of bulb is chosen form M;

P(M) Probability of bulb is chosen form M,

P(M3) Probability of bulb is chosen form Ms

P(M,)=2.P(M,)=2,P(M,)=¢

py- 20 p[ D) 15
100" (M, ) 100

oF
P(sz P(DNM,)

D) PD)

D
D
P(Mz).P[M]

2

5 P(D)
zxp[Dj
2 5 M,

1
5

p[ P|_1
M,) 5
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12.  Consider the vectors X =1+27+3k, y=21+3j+k, and z=31+j+2k

For two distinct positive real numbers o and 3, define

X=0X+By—7, Y=oy+Pz—-%X and Z=aZ+PX-Vy

If the vectors X,Y ,and Z lie in a plane, then the value of o + p — 3 is
Sol. -2

[XyZ]=0

(X +BY—2)-((ay +BZ—X) x (aZ+PX—y)) =0

(aX +PBY —2) - (a* (Y x Z) + aB(¥ x X) —a (Y x ¥)

+oB(ZxZ)+P*(ZxX)-P(ZxY)

—a(XxZ)—B(XxX)+Xxy)=0

o’[XYZ]+aB[XYZ]+oB[XYZ]+ B [XYZ]+aB[XYZ]+aB[XYZ]=0

a®+B+3ap-1=0

ol + B°+ (-1)° = 3(c) (B) (1)

LoatB-lora=p=-1

Since a and [ are distinct

Hencea+ B =1

atpP-3=-2

13. For a non-zero complex number z, let arg(z) denote the principal argument of z, with - < arg(z) < =. Let ® be
the cube root of unity for which 0 < arg(w) < m. Let

o= arg(%‘zs(—m)”j

Then the value of 3—a is
T

Sol. -2

2025

o= arg(z (—w)”)
n=1

2025

D (0)" = (-0) + (-0)" + (-0)’ + -+ (-0)**

(1 _ (_m)zozs )
l+o®

(1+(w3 )“5)

1+ o

= (-0)

=-0

_—2@

1t

Since w:j+£i
2 2
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{18 (-8
2 2 2 2

1,43, (aq
2 2 2 2
-1 3. 3.
i 7'*7”2
- 1 3
PR
:_2[1 EJ
2 2
=-1-/3i
on=arg(—1—«/§i)=—
S

g
MoTION

18 YEARS OF LEGACY

14. Let R denote the set of all real numbers. Letf: R — R andg: R — (0, 4) be functions defined by

f(x) =log, (x* +2x +4), and g(x) = 4
1+

e—Zx

Define the composite function g™ by(f cg™)(x) =f (g™ (x)), where g* is the inverse of the function g.

Then the value of the derivative of the composite function f cgtatx =2 is

Sol. 0.25
f(x):ln(x2+2x+4),
, 2X+2
f (X):x2+2x+4
o 2(x+])
(x+1)°+3
4
1+e™

=g(x) =

_4 2X
1 - - _2 -
9'(x) (“ezx)z( e ™)

y=f(g'(x)
dy oo/ d
o~ (0700) 9700
Let h(x) is inverse of g(x).
S h(gx) =x
h*(9(x)).g'(x) = 1

1 (1+ e )2

OO = =
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15.

Sol.

(1+ g2 )2

0=

(g760) =h 00 = [er ¥ 4 @)

“1(x) = fL
g (xX)=In 7 x

dy _ Z(gil(X)Jrl) 1(69’1(@ RS )2

Let o= ! !

o\ 2
Then the value of (Coseﬂ j is

o
3
1 1
o= + doeens
sin60°sin61°  sin62°sin63°
. 1
in general o=

sinn°sin(n +1)°
First term n = 60
Last termn =118
1 —
sinn”-sin(n+1)"  sinl

Here

1 . o
o= ——(cotn” —cot(n+1)')
n=60,62 118" oI

We can write

1 (cotn” —cot(n+1)")

1

A ° . o+ A ° . o+.“+ﬁ'
sin60 sin6l  sin62 sin63 sin118 sin119

1

+ —_—
sin118°sin119°

g
MoTION

18 YEARS OF LEGACY

cot n° —cot (n+ 1)° = (cot 60° + cot 62° + .... cot 118°) — (cot 61° + cot 63° + .... + cot 119°)

we know cot 119° = cot (180° — 61°) = —cot 61°

cot 118° = — cot 62°
similarly all calculate and put all

o=— .cot60° = 1
sinl° «/§sml°
2
1
cosec1® )’ sin1° 2
( j == = (3)" =3
o ——sin1°
J3
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2 -1

16. If oc:jmn—xdx, then the value of ﬁtan(zaﬁ] is
1 T
2

2x% —3x+2

(Here, the inverse trigonometric function tan*x assumes values in (—g gj )

Sol. 21

o= I tan " X. putx:ldx:_—zldx
1 2X% =3x+2 X X

1 41
e T
—I [—ZjdXZJ‘Z4XdX
[ j (1) X 102 2X°=3X+2
—1 -3 +2
X X

) tan‘1x+tan‘1(1j
X
200 = d
J 2x% —3x + 2

X
1/2

tan ' x + tanl(lj =X forx>0
X 2

n 1
20= 2 [ = dx
12 2X7 —=3X +2

n 1
(XZ—IZ—dX
45,2X" =3x+2

Letl=jm =—j !

—itanl(—“_s}rc
7
2

2
1 2 4x -3
= —dx:[—tanl( D
Jz 2% —3x +2 J7 V7)),

I:%tanl(&ﬁ)

T
o=—x
4

—tan~ (BJ_ ) ——tan~ (3\/7 )

«/7 ﬁ
ﬁtan(z—“ﬁjzﬁxsﬁ=3x7=21
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¥ r.Nitin Viijay (NV SIR) We Welcome TDI) Educators of Kota

ACADEMIC PILLAR OF JEE MOTION KOTA

PHYSICS MATH
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PHYSICAL CHEMISTRY INORGANIC CHEMISTRY ORGANIC CHEMISTRY
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Stronger Team, Better Learning!
The Best Teachers, Now Under One Roof!



AT, ATy Mortion

| ADMISSION OPEN ||
DROPPER BATCH

(12th-13th Moving Students)

Batch Starts From: 21" May & 02" June 2025

Get scholarships on the basis of JEE Advanced 2025 Marks

JEE Adv. 2025 Marks  Program Fee Final Fee

Above 125 1,65;000 FREE
124 -105 165,000 25,000

104 - 95 1,65;000 45,000

94 -85 1;65;000 65,000
Below 85 165,000 85,000 j

) .';'_.Li.Ly- (100% Selection Batch)

JEE Adv. 2025 Marks PROGRAM FEE FINAL FEE

Above 125 1,66;000/- FREE
124 - 105 1.65.8068/- 25,000
[ Eam | [ Eligibility |
In Main < 20,000
JEE Advanced IIT Selected any category / Rank
CBSE Board 95% +Written Test
Other Board District / State Board Merit List + Written Test
o0 YED
DE to get /> |BEA%210) Ok D
f&?&'.i'lin?:si'.'. e i ”*-‘E’?ﬁ*‘? Want to take a lirgp? :
L Watch this video

of your past achievements Ofs
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ONLINEm3
3TN

18 YEARS OF LEGACY

Printed Study
Material

AAA Limited
AAA Batch Size

@ Live Classes & Daily Live Doubt Class
—~~ Recorded Lectures & Mentorship

JEE Adv. 2025 Marks Program Fee Final Fee

Above 125 60,000 FREE
124 - 105 60,000 20,000
104 - 95 60,000 30,000

94 - 85 60,000 40,000
Below 85 60,000 50,000

Batch Starts From: 21" May & 02" June 2025
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MOT ?ON (1800 212 1799

OUR KOTA CAMPUSES

CORPORATE DAKSH DRONA
OFFICE CAMPUS GAMPIIS
304 Rajeev Gandhi Nagar, 884, Road No.- 5 RIICO, £ Roat N1 m
Kota PIA, Kota
DIGITAL DRONA -2 EXPERIENCE
CAMPUS CAMPUS CENTER
l"ft ¥ Morion o
i
DENTIAL CAMPUSES

DRONA DAKSH DRONA DRONA
IIESIIIENBY RESIDENCY IIESIIIEHBY RESIDENCY
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