DACE-IIT : MEDICAL

MUMBAI /DELHI-NCR/PUNE / NASHIK / AKOLA/GOA / JALGOAN/BOKARO / AMRAVATI / DHULE

1T - JEE: 2024 PART TEST - 1 DATE: 12/11/23
ADVANCED
ANSWER KEY
PAPER -1
CHEMISTRY MATHEMATICS
1 A B,D 18, A, D 35. B,C
2 AB,C 19, A/B,C 36. C,D
3 B 20. A B 37. B,C
4, B 21. c 38. A
5. B 22. A 39. c
6. B 23. B 40. )
7 c 24, B 41. A
8. 6 25, 2 42. 5
9 16 26. 1 43. 4
10, 4 27. 3 44, 12
11, 2 28. 3 45. 2
12, 26 29. 2 46. 10
13. 218 30. 6 47. 4
14, c 31. c 48, c
15, D 32. D 49. D
16. B 33. B 50. B
17, A 34. D 51. A
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1 C 18, c 35. c

2 A 19, c 36. )

3 B 20. B 37. B

4, B 21. D 38. c

5, A B,D 22. A,C,D 39. A,C,D
6. AB,C 23. A B,D 40. A, D
7. B,C 24, AC 41. A B
8. 4 25, 2 42. 7

9 4 26. 7 43. 8
10. 45 27. 2 44, 1
11, 2 28. 5 45. 42
12, 12 29. 1 46. 5
13, 2 30. 8 47. 1
14, 0.75 31. 0 48, 3
15. 0.6 32. 5 49, 4
16. 0 33. 5.57 50. 8
17, 30 34. 15 51. 5
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PART (A) : PHYSICS

1. (A, B,D)
Applying Bernoulli’s equation at B and C,

P, +0+10°x10(3.6) = p, +%><103V§ +0

Discharge rate of flow

=Av= n(%xlO_sz (6v2)

=961/2x10*m*/s
Applying Bernoulli’s equation at A and C.

pA+%x103x(6ﬁ)2+103X10X(1.8+3.6)
5 3

10 +2><10 (GJ_) +0

= p, =0.46x10°Pa

2. (A/B,C)
475=r,0a,

_/1

‘io "

‘_]Ld 75m/s? /

a, =hoy
dg =dgy —ho, =a,
aey — o, =0
Solving we get,

r(4.75
L) _ 4 7mis

r2 _rl

V=u+at= Vg, =(4.75)4=19m/s

= Vg :aBt=[@jx4=9.5m/s
2

CM

Work done by friction on pulley Q is zero.

3. (B)
u, = Velocity of A just before collision =/2gl, (1-cos0, )

v, = Velocity of B just after collision = /2gl, (1—cos0,)

Using linear momentum conservation,
mu, =mv, +mvg =V, +Vg=U, ... (1)
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Vg —V .
£ A —sv,-vy=eu, .. (ii)
ug -0

Solving, we get

N
= \/m = [ETH)\/ZgIA (1-cos®)

2
:>|_B:(1+e)
N 4

e =

4.  (B)
[X]=[MLT ]

&xlOOZ[aﬂ+bA—L+£}xlOO

X M L T
=(oca+Bb+Cy)%

5. (B)
x=(1+3cosB)t ... (i)
y=(3sin@)t ... (i)

From Egs. (i) and (ii), we get
(x —1)2 +y? =9t?

6. (B

sin@ =

aglw

Time :5—3sin6:5—3(§j:%:3.25
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7. ©
27 f. T
1
|
N, 25Kkg ¢ No  No > 15kg t+—F
| | |
I |
fy e f> 150 N
2.F =0
For 25 kg
= 2T=250+f+f, ....... (1)
For 15 kg,
=T+f,=150 ... (i1)
f,=pF (iii)
f,=pF .. (iv)
Solving Egs. (i), (ii), (iii) and (iv), we get
F=20
M=
= F=125N
8. (6)
Water will stop coming out of orifice when pressure at the bottom becomes equal to atmospheric
pressure.

Phottom = Ptop +pgh

=10° = Prop +10°x10x0.2

= Py = 9-8x10°Pa

For the air above water,

p1V1 = pzvz

=10° xA(0.5-H)= 9.8><104A(0.5—0.2)

= H=0.206m = 206mm
Fall in height =206 —-200 =6mm

9.  (16)
o —p + 2T
B 0 3R’
2T 2T 4T 32T

P+ 7 °el
Pe °+3R+R+(R/2) TR

- 2T
= Gauge pressure at B=—
Ps gep 3R

- 32T
= Gauge pressure at C=——
Pc gep R
Pe _16
Pa

CENTERS: MuMBALI / DELHI/ PUNE / NASHIK / AKOLA / GOA / JALGAON / BOKARO / AMARAVATI/ DHULE n



DACE

IIT.MEDICAL Part AITS - 1 : Physics (Paper - 1)
10. 4
V= oR =o= Ve,
€, R
P,V =p,V,

1. @
E" =p*c® + mic’

=[E"|=[pc® |=[mic" |
=[MeT?] = [MP[LT ]
S[MUT?] =[MET? ] =n=2
12, (26)
v =5ti + Zt]
a=>5i+2]
Nl

N,

mg

> F,=ma, = N, =m(5)=10N

D> F =ma, = N,-mg=m(2)= N, =24N
Net force by the cube on the sphere
=107 + 242 = 26N

13.  (218)
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String constraint, I, +1, +1, = constant
dl i, dk_
dt dt dt
~10+(-5-10c0s37" ) +(-5sin37 +v, ) =0
=V, =26m/s

Wedge constraint for (B and C)
10+5¢c0s37 =V,

=V, =14m/s
vC:14f+26]

v, =142 + 262 =872 m /s

14.  (C)

1 kg—_) 6m/s

f,;‘ S

— N
kg —+—>3m/s

For 1 kg block,

Z F,=0

= N, =10N

Fo =m N, =(0.04)(10)=0.4N

D F, =ma,
=-04=1a,
=a, =-0.4m/s’
v=u-+at

=V, =6-0.4t
For 2 kg

D F, =ma,
=04=2a,
=a,=0.2m/s’
v=u-+at

=V, =3+0.2t
(A) For relative motion to stop v, =V,

=6-0.4t=3+0.2t
=1t="5s
And v, =v, =4m/s
(B) Work done by friction on the block
=AK, o = 1><l><(4)2 —l><1><(6)2
2 2
=-10J
(C) Work done by friction on the plank = AK

plank
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:1><2><42—1><2><32 =7]
2 2

(D) Work done by friction on system =-10+7 =-3J
W =AE
= AE=-3]
= Loss in mechanical energy =3J

15. (D)

Lets take ball B is rebounded along the line of impact with velocity v.

For B,I Ndt = m[v—(— 2gh cos30° )} ...... (i)
For A, [Ndtcos60"=mv, .. (ii)
eop_ViVaCOSE0 (iif)
2gh cos 30
. 2,/6gh
Solving , we get v, = Tg

(B) [Tdt = [Nsin60dt - V= fgh

V+V, c0S60’

(C) e=0= ;
2gh cos30
%
Sv=—"_A& i
> (iv)

/6gh
5)

Solving Egs. (i), (ii) and (iv), we get v, =

3m

(D) [Tdt=[Nsin60'dt =?,/2gh
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16. (B)
(A) Applying Bernoulli’s theorem,

1 5 1 5
P, +-pPVy =P, + PV,

2 2
:(po +%+ng+2ng]+0: P, +%(2p)vi
=V, = m+3gH
pA

(B) Applying Bernoulli’s theorem,
P+ 2PV =P, +2pV2
1 2 1 2 2 2
Mg

1
:{p0 +T+ngj+O=p° +§pv§

= Vg = /_ZMg +2gH
pA

©) F, (2p>avi=(zp>[A)[m+ngjzw

10 pA 5
©) Fo=p{ 2 v <[ £ 20 g - Mo phoH
17. (A)
(A) K1+U1:K2+U2:>%m(\/g_R)2_ng:O_ii|;\:
R

=h=R
B) K, +U,=K,+U,

:%m(\/g_R)z——Gthm =1mv2—G|vIrn

2 r
v= (MR 1)
Rr
2R T
:>J~ \/Fdl’ _ GMJ.dt
' V2R—r 'R}

Substitute r = 2Rsin? 0
= dr=4Rsin0cosO6dO

:>”"[2\/§Rsin9(4Rsinecosed9)_ ,GM.T[dt
x4 2R cos© R 3

3
:>T=(E+1j R
2 GM

GM GM

(2R2)_W

©) 9'=
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/GM
(D) v= R
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PART (B) : CHEMISTRY

18. (A, D)
19. (A,B,C)
20. (A/B)
21.  (C)
22. (A
23.  (B)
24.  (B)
25.  (2)
26. (1)
27. (3
28. (3
2. (2
30. (6)
3. (C)
32. (D)
3. (B)
3. (D)
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PART (C) : MATHEMATICS

35. (B, ©)
x,12,y in H.P.
So, 122XV
X+y
=12(x+y)=2xy ... (1)
X,12,z,yare in increasing A.P.
So, 24=x+2z (optionB) ....... (2)
2z=12+y L (3)
12+z=x+y ... 4)

From (2), (3) and (4) put values in (1)
12(12+2)=2(24-2)(2z-12)

We get ,z=15

Put z =15 in equation (2) and (3), we get

x=9,y=18

So, maximum value of

\/(x—3)sin o.—(y—10)cosP+2 = /6sina.—8cosP +2
Maximum when Sina=1and cosB=-1 is 4.

36. (C,D)
No. of basic colours =5
No. of colours =5
No. of colours formed by mixing

=°C,+°C,+°C,+°C,=26
Ifnis even

No. of ways: 5"%.(26)
Ifnis odd

n/2 n/2

+5"2(26)"" =2(130)

n/2

n+l n-1 n-l n+l
No. of ways: 52 .(26) 2 +52.(26) 2
n-1

=31(130) 2

37.  (B,0)
Observe that the lines L,,L, &L, are parallel to the vector i— ] —k.
Also, A=0=A, &b,c, #b,c,. Hence the three planes intersect in a line
P =2x+y+z+4=0
P,=0x+y-z+4=0
P,=3x+2y+z+8=0
P,and P, gives line L,

~

i j k
Vector parallel to line L, =|0 1 -1
3 2 1
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