DACE-IIT . MEDICAL

MUMBAI/ AKOLA / DELHI / KOLKATA / GHAZIABAD / NASHIK / GOA / BOKARO / PUNE
TW TEST (MAIN) 3 YRS. DATE: 28/11/21

TOPIC: SIMPLE HARMONIC MOTION

IIT - JEE: 2023

Answer Key & Solution

. (C)

2cm

GG Gl i

ov4-1=0"x1
0=13
5

F=—Hz
27

2. (D)

ENEIINE

_ displacement _ J2xA

v
e time T/4
42
Vavg = T
3. (O
a/2 3a
Vv = —=
mean T/6 T

CENTERS: MUMBAI / DELHI /AKOLA /KOLKATA /NASHIK / PUNE / GHAZIABAD / BOKARO / DUBAIL# 1



4. (C)

5. (C)

6 (B)
v —Ap= YK
Jm
Anfk, _ Ak,
Jm  Jm
Ak
A2 kl
7 ©
k, =k/3; k, =3k
T, <k 1z, T—A=3
T
8. (A)
y =5sin(nt+4mn)
A=5T=2—n=2—n=25ec
® T«
A=5;T=2sec
9. ©
a'l’l'la)(.ZIA(lo2
Vmax.:A(D

Double ; half the amplitude
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11. (A)
2nt+£=n
3

2Ttt=2—n
3

t=1/3sec

12. ©)
X =A+asin ot
5

t==T
4

A

>V

Distance in one rev. =4 A
Total distance covered = 4A + A = 5A

13.  (B)
_kxk _k
" k+k 2
k, =k+k=2k
tock 2L &:2
2 kl
14. (O

y, = sin(mt +§j y, =sinot

y, +Y,2sin ot+= |cos =
6 6
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=+/3 sin(mt+£j
6

15. (B)
y = Asin ot + A cos ot

= 2A(sin ot +sin (g cotD
=2Asin cot+E sin r =\/5Asin co‘[+E
4 4 4

TE.= l><, ®° x (\/EA)2
2

16.  (B)

2
lkA2 :lmv2 =A= mv
2 2

17. (O
Amplitude does not depend on frame of reference.

18.  (A)

s=ut+ia? = —a:0+%><(—5)><t2

19.  (B)

2
[ E— £ A_zlkAz
8 2\m/)16 16
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20. (O
In SHM frequency with which kinetic energy oscillation is two times the frequency of oscillation of
displacement.

21. (5
In SHM, the velocity V at a displacement x is given by

V=o0(A?-x*)"
or V=@’ (A2 —xz)

Now V =3cms™' when x =4 cm. Therefore,

9=w’(A’-16) (i)
Also, V=4cms™' when x =3 cm. Therefore,
16=0’(A*-9) (i)

Simultaneous solution of Egs. (i) and (i) gives
Amplitude A =5 cm

22.  (0.75)

Kinetic energy (KE) = %mw2 (A2 - xz)
Potential energy (PE) = %mofxz

Total energy (E) = %ma)zA2

When x=é,
2
2
KE = —m®’ AZ—A— =§m0)2A2
4 8
1 242
E=—mon°A
2
KE_3
E 4
23, ()

k =k, +k, =300+300 =600 Nm™'

(This is parallel combination)

V. =Am=A\/£=O.1‘/@ =2ms"
m 1.5

24. (4
k'=4k (spring is cut in 4 equal parts)

Time period of each part, T':2n\/E:2n,/£ :lx2n\/E:I:§:4s
k' 4k 2 k 2 2
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25. 4
Force F= _du_ -2(x—4)
dx
Which is the equation of S.H.M. about the mean position x =4
Since at mean position, the speed is maximum
Hence the speed is maximum at x = 4.

26. 4)
Time taken by particle to move from x = 0 (mean position) to x = 4 (extreme position)
SR SR
4 4

Let t be the time taken by the particle to move from x =0 to x =2 cm

. . 2n 1 . 2=m
y=asinot=>2=4sin—t = —=sin—t
T 2 1.2

:>£=2—nt:>t=0.ls .
6 1.2

Hence time to move from x =2 to x =4 will be equal t0 0.3 -0.1=0.2 s
Hence total time to move from x = 2 to x =4 and back again =2x0.2 =0.4sec

27.  (27)
Amplitude of a damped oscillator at any instant t is given by
A _ A efbt/Zm
-t
Where A, is the original amplitude

From question,

When t:2s,A:%

. %:Aoe—Zb/Zm
Or 1 =e " (1)
"3
When t:6s,A:i
n
%_ Aoe—éb/Zm
Or 1 _ a3b/m _ (e—b/m )3
"n
1 (1Y : .
Or, —=| = (Using Eq. (1))
n \3
n=3 =27
28. (1)

) a . 1 .
E=as1noot:>5=asmoat or Ezsmmt

.M . 2m
or 51ng=sm—t:>tzls
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29.  (8)
Ei=E

1 1
" EmlmfAlz =Em2m§A§

But mi =mo
s x16 = x25
- 100 x 16 = ? x 25

o = 8 units

30.  (0.48)

Under the action of first force, F, = mw’y
Under the action of second force,
F, = mwly
Under the action of resultant force,
F, +F, =mo’y
= me’y=mo,y+mony

= 0)220)12-1-0);
T T, T T,
IE
= T= L = >
T +T;
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Answer Key & Solution

31. (D)

Tonisation is 100% at infinite dilution.
32. (D)

K, =Co’® =0.1x(1x107)" =1x10™"

33, (A
The weaker the conjugate acid, the stronger is the base and vice versa. HCIO is a weak acid, hence
ClO™ is a strong base.

34. (O
Lewis concept.

35.  (B)

[H*]:,/CxKa:\/0.001x1.8x1041 for formic acid [H*]:JCZXI.SXIO’S for acetic acid

Equation and solving for C, =0.01M..

36. (B)
Common ion effect. CH,COONa will suppress ionization of CH,COOH .

37. (O
PbCl, = Pb™ +2CI",K_ =(S)(2S)’

K, )
~S= f S = solubility

38. (O
Solubility of AgCl

[Ag]= [E"] = 4’;'1(?810 =5.0x10°M

0.08 M is concentration of [Cl’] from CaCl,.
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39, (C)
Ag,CrO, — 2Ag" + CrO;

-4
[er0; ]-2ag =120

K, =(1.5x107) (0.75x10*) =1.68x 10"

=0.75x10"*

40. (B)
The higher the pH more, the basic character, pH of Na,CO, > CH,COOK.

41. (O
pH=3.-[H"|=10";pH=6 ~[H |=10"
Hence [H*] reduced by 10~ times.

42. (O
HCI+NH,Cl. HCl is strong acid hence not used in buffer.

43.  (C)

[SALT]
55=4.5+ IOgT

[SALT]=1M

44. (D)
[SALT]

pOH =-logK, + logm

. ALT
=-logK, | since 5 =1
BASE
=—log2x10° =4.7. -.pH=9.3

45.  (C)
Given, CH,COOH = CH,COO™ +H";
K,,=1.5x10% ... (i)

HCN=H"+CN";K, =4.5x107"
Or H'+CN = HCN;

From (i) and (ii), we find that the equilibrium constant
(Ka) for the reaction,

CN~ +CH,COOH = CH,COO™ +HCN, is
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o 15x107° 1

K, =K, xK :§x105:3.33><104

“m 45%107"

46. (D)
Ba(OH)2 (s)—> Ba*"(aq)+20H" (aq)
pH=12 or pPOH =2
[OH™ |=10"M
Ba(OH), — Ba*" +20H"

0.5x107 107
[.. Concentration of Ba*" is half of OH ]

K, =[Ba> |[OH |
=[0.5x107][1x102 ]

=0.5x10°=5x10"M"*

47.  (B)
[H,0]" for a solution having pH =3 is given by
[H,0] =1x10" moles/litre
[ [10] =107
Similarly for solution having pH = 4,
[H,0]" =1x10"* moles/litre and for pH =5
[H3O+] =1x10"" moles/litre
Let the volume of each solution in mixture be IL, then total volume of mixture solution
L=(1+1+1)L=3L

Total [H,0]" ion present in mixture solution = (10~ +10~* +10~) moles

Then [H,0]" ion concentration of mixture solution

-3 —4 -5

_107+107 +10 M:0.00111
3

=0.00037M =3.7x10*M.

M

48. (D)
K, xK, =K,
~1.8x107° xK, =1x10" - k, =5.56x107"

49.  (A)
HCOONH,, is a salt of weak acid and weak base;
pH=1/2pK, +1/2pK, —1/2pK,

. pH =l><14+lx3.8—l>< 4.8, pH=6.5
2 2 2
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50.  (C)
Na,CO, +2H,0 = 2NaOH + H,CO,

CO; +2H,0 = 20H +H,CO, Anionic hydrolysis

51.  (11.50)
NaCN is a salt of strong base and weak acid; pH

1 1
=7+—pK, 6 +=logC
2P a3 g
pK, for HCN =14-4.70=9.30

SpH=7 +%x9.30+%log0.5;pH =115

52. (2.00)
Let the volume of KCN to be added is Vml; Conc. of KCN
=SxV and
Conc. of HCN=10x2;pH =9, ~.H" =10""
- [ACID] qo0 = 3¥107x10x2.

= 10 ="——";V=2ml
[SALT] 5xV

53. (11.30)
on - (20%0.02)~(30%0.01)
50
~log[ OH™ | =pOH =—log.002=2.7
~pH=14-27=113

=0.002M

54.  (0.02)
Fe(OH), = Fe'* + 20H
pH=8,[H"|=10",[OH |=10"*
.~ K _1.6x107"

sp

B [oH ] B [10°]

55, (1.30)
NaCN (aq)+HCI(aq) - HCN(aq)+NaCl(aq).

Millimoles of NaCN =50x0.1=5;
Millimoles of HC1 =50x0.2 =10

=0.016

Fe

Excess millimoles of HC] = 5in IOOmI;[H3 6} =0.05

pH=-10g0.05=1.30
56. (1)

57. (6
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58 (4)
59.  (12)

60.  (5.05)
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TOPIC: PERMUTATION & COMBINATION

$QVZHU .H\ 6ROXWLRQ
7TRWDO QXPEHU RI SRVVAIEGH DUUDQJHPHQWYV LV

J)LUVW ZH KDYH WR ILQG DOO WKH DUUDQJHPHQWY RI WKH ZRL

ZKLFK LQ HLWKHU VWDUWHG ZLWK * RU HQGV ZLWK 6 LV

+HQFH WRWDO QXPEHU RI DUUDQJHPHQW ZKLFK LV QHLWKHU V
+

$
7TRWDO QR RI DUUDQJHPHQW LI DOO WKH JLUOV GR QRW VLW

VLGH E\ VLGH LV >DOO DUUDQJHPHQW = JLUOV VLW VLGH E\ \
+ [ + i [

&
1,1(7((2
Y 1o
(o
JLUVW ZH DUUDQJH WKH ZRUG RI'1 1 1 , DQG 7

WKHQ WKH QXPEHU RI ZD\V
1RZ WRWDO QXPEHU RI SODBH ZKLFK DUH DUUDQJH ( LV

+HQFH WRWDO QXPRBRHU RI ZD\V

)LUVW ZH VHOHFW VSHDNHU RXW RI VSHDNHU DQG SXW LC
QXPEHU RI 2D\V —

&

| EH XQLW GLJLW WKHQ WRWDO QR RI QXPEHU LV
6LPLODUO\ VR RQ LI RU EH XQLW GLIJLW QXPEHU WKHQ W
+HQFH VXP RI DOO XQLW GLJLW QR LV [ T

~

+HQFH WRWDO VXP LV [ |

CENTERS: MuMBALI / DELHI /AKOLA /KOLKATA /NASHIK / PUNE / GHAZIABAD / BOKARO / DUBAI # 1



	Simple Harmonic Motion (Main) Solution.pdf (p.1-7)
	Ionic Equilibirum (Main) Solution.pdf (p.8-12)

