DACE-IIT : MEDICAL

MUMBAI / AKOLA / DELHI / KOLKATA / GHAZIABAD / NASHIK / GOA / BOKARO / PUNE
T -JEE: 2025 TW TEST (MAIN) DATE: 22/10/23
TOPIC: CIRCULAR MOTION & WPE

SOLUTIONS

1. (A

Here ﬁ=(4i+]+3f<)N

Displacement of the particle, S= (Fz —Fl)
=(14i+13j—9|2)—(3i+2]—612)
=(11i+11j—3f<)m

..Work done.

W = ﬁ.é:(4?+]+3|2).(11?+11]—3|2)

= 44+11-9=46

A A AA A

[ ii=jl=kkij=jk=ki= o]

2. (A)
Work done by a force = area under F—x graph
Work done in the internal 0 <x <2m

= Area of triangle OAB = %x 2x2=2]

3. (B)
Mass of chain, m=100g =0.1kg

.. Mass per unit length of the chain =|m

01 1 1
=—= m
2 20

.. Mass of the hanging portion of the chain
m= 1 x0.5= £l kg

20 40
Weight of hanging part of chain =mg

=ix10:lN
40 4

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



This weight acts at the centre of gravity of the hanging part of chaini.e. at h= 0—25 m

.~.P.E. of the hanging part of the chain w.r.t. the table
1 05 1

As the chain leaves the table, let its velocity be v
. K.E. of the chain = % mv?
2
L x0.10° = —]
2 20
P.E. of the falling chain = —mglE

= —0.1x10x§ =-1]
According to the law of conservation of energy
R
16 20
v 115
29 16 16
07 =E><20=E
16 4
Or v=, /E =4.44ms™
4
4. (D)
5. (B)
6. ©)

L =./2gh . Since h is same in both the cases, so
v, =L,

a, =gsin6,and a, =gsino,

Since 0, > 6, . Therefore, a, >a,

t= v-u =20I‘toc1
a a a
s>t
7. (B)
W:jmd—u.dx
dt

= I mudv ( d—X = Uj
dt

L= a)(3/2 — 5X3/2
When x=0,u=0

When x =2,0=104/2ms™

1042 Vz 1042
~W=m J vdv=0.5| —
0 2

0
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0.5

=—2x100x =50J
2

8. (D)

w :'[If.dT(:J'A(y2f+2x2j)-(dxf+dyj)
= Af(y*dx+2xdy) N

Woa =0 c b B
W, = A[0+2d° | =2Ad® Y A
WBC =—-Ad? » -
W, = A(0+0)=0 o A
W =Ad®

9. (A

Let v be the velocity with which the bullet will emerge. Now, change in kinetic energy = work done.
In the first case :
1 1

Em(1oo)2 —Em(o)2 =Fxl ... (i)
In the second case :
%m(mo)2 —%mvz =Fx05 ... (ii)

Dividing eqn.(ii) by eqgn.(i), we get;
(100’ -v* 05 1
(100" 1 2

2 2
Or 1- L =1 or L =l
100 2 100 2
v:@:SO\/Em/s

2

10. (A

Initial kinetic energy of the car = %mv2

Work done against friction = umgs
From conservation of energy
1 2 2
mgs=—=mv° ors=(v°/2
pmgs =2 (v*/2ug)
1 2
2 —mv K

Note:s:V = =—
2ug  pmg F

11. (B)
Because the block moves with a uniform velocity, the resultant force is zero. Resolving F into
horizontal component Fcos6 and vertical component Fsin©, we get .
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R
A AF

' f: xS
€ ~I>Fcos
N L

¥

mg
R+Fsin6=mg
Or R=mg-—Fsin6 ... 0]
Also, F'=pR =pu(mg—Fsin)
But, Fcos6=F'
Or Fcos®=p(mg—Fsin6)
Or F(cos6+pusin®)=umg
. p___ bmg

CoSO+pusin 6

Work, W =Fscos0
umgd cos 6

c0SO+pusind

W = (. s=d)

12. (C)
According to law of conservation of energy, elastic potential energy stored in spring = gravitational
potential energy of shot

1
ZKx?=mgh
> g

S

Or, h=
2mg

13.  (A)

14. (B)
The magnitude of force is given by :
F-5
dx
Thus, maximum force will occur at x = X,

15. (D)
16.  (B)
17. (A
18. (D)
19.  (B)
20. (D)
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21.  (8)

Vg

T=mg=ma ... (1)

Mg-T=Ma ... (i)

From eq. (i) & (ii)

a:—(M_m)g =g/3
M+m

And T =4 mg/3
For block m = 0.36 kg
u=0,a=g/3, t=1s="?

1 ., 1 9 .
s=ut+=at"=0+=x=xI1"=g/6 (M=0.72k
> 5> *3xI =9 ( 9)

Work done by the string on m
mxgxl— 4x0.36x10x10

TscosO' = 8J
6 3x6
22.  (2)
Work done by A = Work done by B
F,dcos45" = F,dcos60’
= FA><i:FB><1 = i=—2:i = X=2
J2 2 Ro2 2

23 (450)
Force, F=(5y+20)]N

Work done, W = j F.dy

10 5y2 10
= W= J'(5y+20)dy:{%+20y}

0 0

:gx100+20><10 — 450

24.  (6.5)
We know area under F-x graph gives the work done by the body

.'.W:%x(3+2)x(3—2)+2><2:2.5+4=6.5J

Using work energy theorem,
AK.E = work done
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25.

26.

217.

28.

29.

30.

AK.E =6.5]

(6)

Here kinetic energy of ball is equal to P.E. stored in spring i.e., %mv2 =

:>%><4><(10)2 :%xlOOx(AX)2 = AX=2m

Therefore length of the compressed spring
X=8-2=6m

(4)
OP = 2R cos60° =%: R
0OQ=2R

- = /2a, (OP) 2><—><R_ 4/2g =JoR
ngsz J49R = 2J_

VO P

Voo 2

(11)
Here centripetal force is provided by friction so
2

Vo< umg = v, =./urg =120 ~11m/s

(18)

2

In case of banking tanezv—. Here v=60km/h :60x%m/s:5—;m/sr:0.1km =100m

rg
50/3x50/3 5 :eztanl(ij

So tanO = =—
100x10 18

(3)
P=Fv

P= mUﬂ
dt

= vocaft

Also, Xoct

4)
2mg :%mv2 =V =,/4g/ :2\/97

3/2

1

Ek(Ax)2
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DACE-IIT : MEDICAL

MUMBAI / AKOLA / DELHI / KOLKATA / GHAZIABAD / NASHIK / GOA / BOKARO / PUNE

T -JEE: 2025 TW TEST (MAIN) DATE: 22/10/23
TOPIC: GASEOUS STATE

SOLUTIONS

31. (C)
Boyle’s Law
Temperature and mass = constant
PV =K
logP =logK—log VvV

32.  (C)
PV =nRT
33. (A
PV _ RV,
Tl T2
PxV (2P)x(0.85V)
348 T,

T, =592 K=319°C

4. (A
Pocn, initial mole n, _PV =0.1mole
RT
Al
P, n,
0.75 n,

Escape mole = 0.025

35  (B)
The moles of the gas in the bubble remains constant, so that n, =n,.
To calculate the final volume, V,,
V2 = Vl X i X E
PZ 1

8 6.0 atm 8 298 K
1.0atm 281K
=12.72 mL

=2.0mL

36. (B)
pv=NeT
M
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37.  (C)
Ny =N,
1 2375
32 M,
M, =76

38. (A
Moles of C,Hg; and C,H, are a and b respectively.
a+b= 28 1.25
22.4

C,Hs (9)+3.50, (g)——2C0, (g)+3H,0(¢)

a 3.5a

C,H, (9)+30, (g)——2C0, (g)+2H,0(¢)
b 3b

Moles of O, =3.5a+3b =4

a+b=1.25

a=05

b=0.75

39. (B)
Pyss = Paygas * Proisure 8L T K

gas = drygas moisture

Or P,, =830-30=800
Nowat T, =0.99T,;

At constant volume A R
1 T2
= 800x0.99T _ 792 mm
Pgas = I:)dry + Pmoisture
=792+25=817mm
40. (B)
KE,,, = 3 KT
2
41, ©)
3
Po. =—xP5;
0, 10 T
After removing 2 mole of O,,
1
P, ==xP.
0, 8 T
Decrease in partial pressure of O>
3Pr_Pr
_10 8
= P x100
10
=58.33

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



42.  (B)

rO2 _ n02 l\/ICHA

r.CH4 nCH4 MOZ

3 16 |16 3

=—X—X

2" 32 \32 42

43.  (C)
na
PReal = I:)i _?
aThP
P, <P; <P
44, (A)
P(V—wm)anT
PV_Pnb=nRT g = _Mass
Volume
PV =nRT+Pnb n = Mass
M
pMass _ e Pnb

E: n R_|_+Pnb
d Mass Mass

P_RT _Pb
d M M
45.  (B)

If attraction are disappear than pressure of real gas T

46. (C)
At low pressure,

(p+%j(v):RT

i.e., PV ~-RTV+a=0
RT £+/R*T* —4Pa _RT

\V = -
2P 2P
( 4ap = R2T2)
47. ()

Z>1 real gas shows positive deviations from ideal behaviour when repulsive forces dominate.
48. (C)

(P+%)(Vm —b)=RT
49. (C)

8a a
T = P =
¢ 27Rb ¢ 2712

V. =3b
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50. (B)
T. 8ax27b® 8b

P. 27Rbxa R
VExcluded = nb

51, (273)
M_V,
Tl TZ
52.  (40)

V, =V, T, =300K, T, =500K, V, =?
At constant pressure V,T, =V, T,
V,T, Vx500 5V
T, 300 3
. Volume of air escaped = final volume — initial volume

V=

Vo
3 3
.. % of air escaped = Mxloo =40%
5V/3
53.  (400)
100cm? V 100 Vv
P : 0.8P :
T 5 i J T
0.2P x(100+ V) _100P
RT ~RT
0.2(100+V)=100
V =400 cm®
54. (72)
h_o 2L
M, M, 6
M=72
55.  (9)
Before sparking 76 0 0
After sparking ategm 76 —2X X 3x

Increase in pressure 2x =6; x=3cm Hg
Partial pressure of H, =3x3=9cm Hg
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56. (1)

Urms = ﬂ
Mw
Uy, 50 32
=,[—x—=1
UOZ 2 800
57. (11)
KETZEHRT:§YYRT
2 2M
KE ocl
M

KE,_T, M, 300 44 11
KE, M, T, 2 600 1

58.  (900)
\/ZRT =J3RXT1 _ 2xT _3x300
Mo, Mo, 64 32
T =900K

59. (240)
2RT
2x107°
RT =40
3 8

Total K.E. =§nRT=—x—><4O =240]
2 2 2

200 =

60. (4)
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DACE-IIT : MEDICAL

MUMBAI / AKOLA / DELHI / KOLKATA / GHAZIABAD / NASHIK / GOA / BOKARO / PUNE

T -JEE: 2025 TW TEST (MAIN) DATE: 22/10/23
TOPIC: SEQUENCE & SERIES

SOLUTIONS

61. (D)

a,+a,+a,+a,+a,+a, =225 = 3(a,+a,)=225

(sum of terms equidistant from beginning and end are equal) a, +a,, =75

Now a +a,+_.._.._.+a,_,+a,= % [a, +a,]=12x75=900
62. (B)

a a, 2 a 2
1 n+1 3 2 3 3 3 3 32
20
2 H;) }
2 2 1
a, +a, +....... +a20:2+§+3—2+ ...... = 1 :3(1—33J
3

63. (B)

g- 8 _ - S_E;S': afl-r'] _g 1_| S—a)|

r S 1-r s )

64. ©)

o+p=3 ,Juf=a ; v+8=12 L re=Dh

o.B.v.5arein G.P. Letr be the common ratio so o (1+r) =3

arf(1+r)=12 = =4 = r=2

50 o =1 = soa=2, b=32 Ans
65. (D)

If a, G1, G2, G3, b are in G_P_ with comman ratio equal to 'r" then G- a, Gz —G1, Gz — G2, b—Gzare also

in G_P_ with same common ratio = 63—? =r=2= b rf=16

FR a
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66. (A)

T_l:l‘T_: 1T:i
=3 ° 5 " 203
} 203
then 3rd |, 6th term of A P. series are 3, 6, 3
a+2d=3= a=5d=5
d:g?a: E
3
a+|{n_1}d:@ :;E +{n_1}:@
3 3 3
(n—1)2 =198
n=100
67. (D)
a=Rs. 200 : d=Rs. 40 = savings in first two months = Rs. 400

remained savings = 200 + 240 + 280 + _____ upto n terms

= % [4DD+(n—1} 4D] =11040 - 400 = 200n + 20n* — 20n = 10640
20n? + 180 n— 10640 =0 = n?+9n-532=0
(n+28)(n-19)=0 = n=19

~ no.ofmonths =19 + 2 =21,

68. (B)

n*(n+1)°

_ 4

T,= =

T _— (n+1)

"4

Tnzl[n2+2n+’1]
4

S,=>T,
n=1

s =1 [”{"”) (2041, nns1 +n}
4 B

n=9 .

S = 1 lm 19+x104+9!= —1—[285+90+9]=§§:4—=96.
4 6 | 4 4

69. (O

5= E+E+E+E+ o
2 22 22 2

13— i+E+E+ 23

2° 2 2 24 77T

S 3 12 20
27 FTERTFEFTT
again use same concept S = 23
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70.

71.

72,

73.

74.

GM = G = (abc)™®

3
HM =4 = 3abc _ 3G _
ab+bc+ca ab+bc+ca
Equation whoseroots areabc= x*{a+b+c)x2+ (Zab)x -abc=0

3
= ¥ — 3AxE+ Sﬁ Xx-3"=0 Ans

(A)
Taking A.M. and G.M. of number, %, %, b,c

(D)
S=1+2+4+7+11+16._._.T, A1)
S=1+2+4+7+11 T (i)
(i) — (ii) we get
in=-1' n n# n
O = 1+(1+2+43+4+5_._.__(n-1)term)-T, = T, =1+T =E_5+1

- Generalterm =T =an*+bn+c herea=1/2 b=-1/2c=1
nin+1) (2n+1) nin+1 )

S, = »T = +n
= 12 4
5, 30. ;3; 61_30 31, 30=47275-2325+ 30 =4525 Ans (D)
(A)
Xq _ Xp X3 _ i X2013 3
X, +1 X, +3 Xy+5 Xaq3 +4025 A
=5 X i— 1 . — 4 X :i = %
TTRSTETRSY Y RS T AR
= X0 Xy isins , X5045 @re in A_P. with common difference = % =d
A
x17 Ko X3y woeennes ! x2013 =iz 2 =d
: A-1
(D)
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Zb=a+c and bZ2==+ac

case-I
s 3 1
ifb-=ac and atcth== = b= =
2 2
_ 1 1
at+tc=1 = ac= —= (1-c)c=—
4 4
ci—c+ l:IZ]I:> c::1 = azl
4 2 2
a = b = c so not valid
case-II
b?=—ac and b:l at+c=1 — ac:—l
2 4
{1—1:}1::—1 = 52_5_1:
4 4
e iEE I /]
2 2
oo 142 I ]
2 2
75 (A)

[z1+m—1)u52:g[22+m—1)m

(1 e B

[23+(n—1)5]

S :g[z.p+(n—m2p—n]

So s1+52+m"+sp:g[ﬂ1+2+“mpw¢n_1n1+3+5+m_wp-1m

:g-[z _F}{g+ﬁ+{n—ﬂ p{‘:"zp (np+1) Ans.
76 (A)
1 1 1 .
X= — Y= —— Z= —— = a,b,carein AP.
1-a 1-b 1-¢
. 1 1 1 .
= 1-a,1-b,1-carealsoinAP. = _— ., —— arein H.P.
1-a 1-b 1-c
77 (A)
A" 8y 83 .....d, = C Sttt 29 = (a,a,3, ... 2a)"" = (2¢)Th
n
= a,+a,+a;+ ... 2a_z=n(2 c)lin

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



78. (A
lFi2+22+32 ¢ .

.+ 20032 = (2003) (4007) (334)

(1) (2003) + (2) (2002) + (3) (2001) + .+ (2003) (1) = (2003) (334) (x)

2003
= > r (2003-r+1) =(2003)(334) (x) =

r=1

2003 2003
2004. 3 r— 3 r#=(2003)(334) (x)

r=1 r=1

= 2004290 - 2004 _ 2003. (4007). 334 = (2003) (334) (x)
= ¥ = 2005 Ans.
79. (A)
n n-1 nin+1n+2
E t':Sn — E L:Sn—1:>tn:5n_sn—1:%{+]
r=1 re=1
il = n*; —S 1 o= 1 l:_"; 1l¥'
=t  Sr(r+l)(r+2) /—'1' nin+1 (n+1)(n+2) L (n+1)(n+2) 2_"
80. ©
2
I= — + l + .1_ 4 oo = X
1 e 3° 6
1 1 _
Let 1—2 + ? + 5—2 + o =A
2% - S 1 1 (1 . A 1 _
I—'? -5—2-052 ...... LJ+—2—2-‘.{2-'.-2-?"3_2-' ...... e
2 2
= I:A+I :>A:.3_l:£3_)(.r[_ :>A:.E_..
4 4 4 8
83. (51)
Let first installment be ="a" and the common difference of the A.F. be ‘'d’
So at(a+d)+(a+2d)+ ... + (a + 39d) = 3600
— % [2a + 29 d] = 3600
= 2a+39d=180__.(1)
and ?j?—n [2a + 29 d] = 2400
= 2a+29d =160 e (2)
By equations (1) & (2), we get
d=2 and a=51 Ans.
82. (33)
a+6d=9;T, T, T,=a(a+d)(a+6d)=9a(a+d)=99-6d)(9-5d)
. T,=a+6d=9.
Let A=T,T,T;
dA

—— = 9[45-54+60d]=0 = 60d =99

d(d)
3

= d==— Ans.
20
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83.

84.

85.

86.

87.

88.

(13)

Given series 63 + 65+ 67+ 69+ ...... Eq. (i)
and3+ 10+ 17 +24+....... Eq. (ii)

Now from (i), m" term = (2m + 61) and m™ term of (ii) series = (7m — 4)
Under condition, = 7m—4=2m+61

= bm=65
= m=13
(40)
. 3 _ 2ab
a,a,a,.... ,a,,barein AP and a,g,0, g, b are in GP and h—a—b
{
.a1'82n a: aznl+ +an‘anf1 :a‘b+a‘b+ +a|b:2n‘_a’b.l':2_n
9 % % s 9 g, ab ab ab ab )" h
(225)
a +a,)+(a,+a
( 1 2)2( 3 4)2'«](31'*33)(33*'34)
225
= (a,+a,)(a; +a4) < 2
(8)
AM =G.M.
i+l+i+l+i+’1+31""'+r:11EI , 18
a_a a a a Y LI T B B PRt
8 la® at a'a¥a
l5+l4+—3+1+ a® +a' =8(1)"
— a a a
o 1 1 3 2 40_ _
= minimum value of —+—F+—+1+a +a =8, ata=1
a a a
(4)
_ _ . a+ar+ar’ _ _ _
letb=ar,c=arfr=risintegers. Also ——=ar+2=a+ar=2ar+6=alfr—17°==6
2
= rmustbe 2 and a = 6. Thusa +a—14: 36+6-14 =4 Ans.
a+1 7
(6)
a+2d
4
a+d
%a{a+d}:24 = ala+d)=48 (1)
a+(a+dP=(a+2dF = 3d*+2ad-a*=0 (3dd—-a)ja+d)=0
= d=a (- a+d=z0) = d=2 a=6sosmallest side =6
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89. (2

1 1 1 1
— i — _I_
a, b, carein H.P., then 1,1,1areinﬁ'u.F’.S=h'E'+b"G =2 b ,c b
abc b-a b-c 11 11
a b c b
let 1-1_1_1_4
a b b c
|1_1"|_|1_1"| |1_1
|
S:ab cb:ac-=E:2
d d d
90. 9)
3+ % (3+d) + % (3+2d)+ ... +x=8
S=3+(3+d)+ (342d)+ . = )
1 3 1 .
— 5= —+ — (3+d)+ .. S (1
2 2 43{ ) w (if)
(i) — (i) we get
1
3 1 3 29
—S=3+ _—_d+ — d+ w: —5=3+
VE 4 1
4
§523+E;5:E+id2524+id282}id:4=}d:91ﬂ1n5
4 3 3 9 9 9
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