DACE-IIT : MEDICAL

MUMBAI / DELHI-NCR / PUNE / HYDERABAD / AKOLA / GOA / JALGOAN / BOKARO / AMRAVATI / PATNA / BARAMATI

T -JEE: 2026
ADVANCED

MAJOR TEST -3
ANSWER KEY

DATE: 29/12/24

PAPER — 1 (Code —-11)

PHYSICS CHEMISTRY MATHEMATICS

© o N ook wd PR

el o =
No ok~ wbd Bk o

BD
BCD
CD
C

C

C

B
52
100
10
5
10

O W W QO w

18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

ABC
ACD
ABD
C

B

B

A

13

16
900

O WS ©ug

35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.

>0 0 W o g N

Website: www.iitianspace.com

| online.digitalpace.in


http://www.iitianspace.com/

PART (A) : PHYSICS
(BD)

(BCD)

2
u(mg cos@+%} =mgsin 6

mgsin o
= U= 2
mv
mgcos0+——
R
P=F-v
= Friction force =mgsin©®
=—-mgsinOv
Omg +0f =Ky —K; =0
®f = ~Wmg
=-mgR
2 2

N+ﬂ:mgcose+ﬂ
R R

2
pN =mgcos6 — mv p

2
mgsinezpmgcose—%u

(CD)
Vg =Vp COSO (Vg =XV
( dt dt

lag—Vi =xan—Va (ap=0)
lag =sz —vi
2 2

Vg —V
ag =B VA

(©)

Image in m; =(d, —d)

It will act as object for m,
= Distance from m, =2d
= Image in m, =(—d, d)
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o

©)
2
lmv(z) +1m(v—2°j — mgr+ M9t

2 2 2
(§)(1 mvgj _ 3mg¢ vy = leEg
4 )\ 2 2 5

(®)

(B)
Torque below about A: b
mat _ mgb

2 2 ma
Lo Ll

( A1 £
N
(52)

2m

4m —

_..f

6m

p/’*
>
u=0 k;;:o

F:(13m)a:>a:i
13m

ma=— < mg
13

Also, f'=(7m)a = % < 4umg

= FS@

(100)

!
N x
™

Torque below about hinge
mg xg =T cos60°x(

= T=mg
Vertical force below
Tcos60°+p, =mg
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10.

11.

12.

mg

M
Horizontal force below
N, :TcosBO":%\/§
_ [NZoN2 = fl 3 _
F= NX+Ny_mg Z+Z_mg_1OON
(10)
Att=0
f=+1m, u=-9m
1 1 1 1 1 10 9
—t——="= —=l+="—V=—
v (-9) 1 % 9 9 10
Att=1s
f=1m u=-4m
1 1 1 1 1 1 5 4
+——=-=> —=-4=—=V=—
v (-4) 1 v 1 4 4 5
Distance moved :ﬂ_ﬂ: L
10 5 (10
Time = 1s
<v>:w:im/s:10cm/s
1 10
()
X _ 4 2 4\ 2
CcOM M
-R 3R R
== —
8 8 4
=5cm
(10)
After collision velocity of (M +m) system is given by momentum conservation.
(M+m)V=myu
10V =0.14x 400
V =5.6m/s
Now the system is equivalent to that shown in figure below.
4 kg M +m,=10kg

—»V=56m/s

—»V, —>V,

Extension is maximum when both blocks have same velocity
(4+1O)V0 =10x5.6=>V,=4m/s

Energy conservation

Lix2 1 Laa)vg = Lx10x5.62
2 2 2
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13.

14.

15.

= %><(8960)><X2 +%><ZI.4><42 = %><10><(5.6)2

Solvingx=0.1m

(3)

If volume = constant = mass = constant

ml? mR? mL® mVv
= + = +
12 4 N I

ﬂ:m(gL)er_V __1:0
dL 12 4t \ L2

(D)

Check for all.

(B)

dT:(dm/coz(L—X)
_([dT:I%dxa)z(L—x)
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L
Similarly substitute for all.

4 32 L

2 2 2 2
AHQx—%:;T_"‘ZG;_EJ:mﬂ{?L

32

PART (B) : CHEMISTRY

16. (B)
- 3t2 a=6-3t
R a>0att<?2
v—3t(2—£j a<Oatt>2
2 x=0
v=0att=0,t=4 At t=0.6
v>0 at t<4 ’
v<0 at t>4 v=0
att=0,4
17. (D)
18.  (ABC)
X (s) = Y5 +27 )
c ,9[ iP]
a3

Do = 3P: L{:p} 2 it
Vi) = Wwlig) *2ZW
2P, P
193
P = 6P, ].ZP;:FBQ- !

QQ) KP)_ - & K;,f ( Twve)

zizie)
o Le) = y;f) " 2t 2y
e
. yae 22 €
Vi) = ‘;‘” -
€
4
Y (7r9) 36 P
9 q‘/g P!
7Lft =
P
r 5)«3E
g
3=
so(ABC)
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19.

20.

s

3d
V",' ', | 30 - N ) | P ~
& I EA R 1S9 L -':"');<

75
= L
20
2
L) = S5
-5 +2-5
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23.

24,

25.

26.

27.

(B)

H

5
(A)

e, —¢ooH > N e —CH —C0oH > F—Ch—(.ooH>u.—CH#'00H
Nor—H"

L pwte b —T Powrel. —NoL-> —N>S -F > —-(/LD
(13)
(16)

L;S),% = !'-&/.,2;,}.,? .

_m-= — —=
! %
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= [8D

)

T = ¢ E’L) - 307X
Vg
NU= LXL-S R (—\¥D) = —2LL 1~

o - 218 I

w= DU~ & = U = — 0D cal .
28.  (5)
Ob/i\ml/
k| A \H
J,
gz
29.  (9)

Biwdo L3337 undeeame
Byt B+By.=23434+3 =g
30. (6)
\\\oL-—CHrcooH
CCH)))R(,H——(OOH
Chy—cooff

HcooH
N —H,~o0H

(NOL) 5 (1—CooH
duwe o owdamion ;mb*'lﬂt%,

3. (B)

&) —»e, R T
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A
l/g = IL/ S./T
32.  (B)
- =6, 4=
Xﬂfé Cﬁ_}:bfé'ﬁ ﬂgﬂm}ﬂﬁ'{?ﬂ”
1 2 F
oo P sa, 37
@ R .
e o ppigerat V1EIEE
W -3 G
}fé’,o;..i Wo, b o
T — /~
- o B o Ockkedz
Xe 0 /
Ao o —>5 .
B
Fe 017 -
33. (O
m.-.1| 1.
Ne > 15 5 K. |
W p
F - 18e i -9 P
r = F
(/{-.L o ,L*ﬂ;j'
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34.

35.

36.

37.

CO — lthe- ) T
Cv™ — |Ye™
c, — 1&e” 7 =S

vt slle”
(B)

Y (T) pCy—td=FT
> (rae-e ©

(1) pv-eT (8D

(D (P2 ) (vp) =7 ( ¢y

PART (C) : MATHEMATICS

(AB)

(ABD)
f (1) =max{1+sin1,1 1-cos1} =1+sinl

g(f(0))=g(1) =max{L [1-1} =1
f(g(0))=F(1)=1+sin1
g(f(1))=g(1+sin1)=max {1, [L+sin1-1} =1

(AC)
(A) f(x)-In (tan [ x] +‘X2 +2X —3‘)

[X]el = tann[x]=0, and ‘x2+2x—3‘=‘(x+1)2—2

€[0, )

So, f(x)eR = f(x) is surjective.

X#1

2
(B) g(x):x +2x—31
_(x-D(x+3)
g(X)— (X—l) )
g(x)=x+3 .. g(x)=4 (x=1)
So, range of g(x) is R — {4}
= g(x) is not surjective.
1-x) 1-x

(C) h(x)=|n(—) —=>0

1+x ) 1+x

X=1
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38.

39.

40.

41.

—_— I —‘——-_'T-} "r]r I_‘l‘ll

I |

1-
==X take all value between (0, 0)
1+X

So, range of h(x)=R
= h(x) is surjective.
(D) k(x)\/[x]+[—x]+l+\/{x}+{—x}+1
Domain of k(x) is R
xel = [x]+[-x]=-1and {x}+{-x}=1
= k(x)=2
xel = [x]+[-x]=-1and {x}+{-x}=1
= k(x)=2
So, range of k(x) ={\/§ 2}

So, k(x) is not surjective.

(A)
(4sin2x+ _12 j+(tan2x+ 12 j=6
sin® x tan® x

1) 1 )2
=(25inx—_—j +[tanx——j +4+2=6
sinx tan x

For solution to lie exists

25inx—_i=0 and tanx—i=0
sin X tan x

(A)
5

16(sin5x+cos X ) —11(sinx+cosx)=0

= (sinx+cosx){ (sm X —sin® X cos X +5in® X c0s? X —SiNn X Cos° X +Cos x) 11}
= (sinx+cosx){16(1 sin® xcos® X — smxcosx) 11}:0
)

(sinx+cosx)(4sinxcosx—1)(4sinxcosx+5)=0

As 4sinxcosXx+5=0, we have
The required values are
n 5n 9t 13n 17= 2171

12'12'12" 12 12 ' 12
They are 6 solutions on [0, 2x]

(B)
49

100

(B)

No’s divisible by 3 =300, No’s divisible by 4 = 225
No’s divisible by 12 =75, No’s divisible by 48 = 18
Total no’s =300 + 225 — 75 — 18,

Total no’s =432

0
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42.

43.

44,

45.

46.

47.

(98)

A B C

1 1 3 2c.3c.4C,=24

1 2 2 2c.3c,.%Cc, =36

1 3 1 2C.3Ce.%C =8

2 1 2 2c,.3c.%c, =18

2 2 1 2C,.%c,.C =12
98

(3480)

2¢c,-1c, =3480

(")

(5)

ax® +3x —4

Lety=— "=

Y 3x—-4x% +a
xz(a+4y)+3(1—y)x—(4+ay)
If xeR,D>0

= 9(1-y)* +4(a+4y)(4+ay)=0 = (9+16a)y’ +(4a’+46)y+(9+16a)=0

Forall yeR,(9+16a)>0 & D<0

0

= (4a2+46)2—4(9+16a)(9+16a)£0 = 4(a®-8a+7)(a> +8a+16)<0

= a’-8a+7<0 = 1<a<7
9+16a>0&1<a<7
Taking intersection, ae[1, 7]
Now, checking the boundary values of a
Fora=1

CX%+3x-4  (x=1)(x+4)
Y a1 (x-1)(4x+1)
Xzl = y#-1
= a=1 isnot possible.
Ifa=7

TP 43x—4  (Tx—4)(x+1)
Y 3x—4x2+7 (7-4x)(x+1)
So y will assume all real values for some real values of x.
So, ae(l, 7)

X#E-l=> y#-1

()
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48.

49.

50.

51.

(B)

P(x)=(x—Q(x—2)@«—3Kx—4)+x3+l

— x* —9x% +35x% —50x + 25

a=9 b=35 ¢c=50, d=25

(©)

a=3b=2c=1,d=2

(©)
(A)
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