| Solutions Slot —2 (Physics) |

[ EXERCISE — I I SUBJECTIVE PROBLEMS ]
3x6 k
_ - -1 1 = :2 K . = _:20
1. x = (5m)sin|(zs )t+6 5. =36 9. o \/;
.,.x:ASIn(a)t—i-(b) (a)TZZW\/EZL
5 K 10
:>A:5m,¢_%,T:£:25ec.and (b) A, +A, =6
m
Vmax:ACUZSWm/S :>m1A1:m2A2:>A1:[T]1T2n’)2A
_ - 1(100s )t + & A, =4cm,A =2cm.
2. X 2.05|n< ) 6 (é) mj/max=6_@A2=2,4
A=0.2 cm, w=100, M=10gm
g 6. T:E—ﬂ:0.4sec.
™
v = (2.0x100) cm/s cos|(100s7*)t + =
6 Av. Speed = Total distance _ 0.2x7 _
' Total time 0.7~ 2M/s
a=2x10%cm/s*|-sin|(100s )t + = 7. F=-kKx
__K K _tano =2
= a=-10*« -+ F = —Kx and F=100 N/m a_—mx ™o an W
:>K:104><M:104><L:100N/m a
100 A
27 27 T
=T =—=—=—sec. B
w 100 50 3
< :Xa):27rf,f:2__
. T —a i [0
aatt=0 = a=-200 m/525|ng 7[3
3. =20 8. 5=02
™
(a) 6 T:0.6:2m/7 = K =100 N/m
_ T 9. F=-10x+2 =-10(x -0.2)
120 x = 0.2 is M.P.
o o o - (@) Amplitude=2+0.2=2.2m
(b) ¢ 2 6 3 3x20 30 0.1
(b) T =2m|—===5
10 5
(c) x =0.2 - 2.2 cos mt
A 10. U=(x?-4x + 3)
0
du
F=——=-2x+4 = - -
¢ Ix +4 = F=-2(x-2)
(a) For equillibrium F=0 = x=2m
(c) Same as (b) :\E: 5 T-27_ .
(b) 0= \T="2 = 5
4. K =K, =K/ . .
2 2
K, 7/, 3 T, [k, 1 () SKA"=5mv® = A-23
K, ¢ 1 T, K, 3
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3A/8
1
11. tan@:i
o » 3A/4
3AY (3A)  3A 1Y
A =122 +122] =22 14|=
=) ) R
_35,
8
12. F__ = KA =50
A KA F
x =" —Kx =2 F=I1mx_502
2 2 2
F=25/2 N

13. Given A=0.1m, K=100 N/m
m, = 1Kg, m, = 3Kg
Energy of system is
not conserved.

%KA2 = %mlvl2
KA? =

=V, = m 1Kg —» <j—bv
m, 2

=v,=1m/s

1

SVv=—"
(my +m,)

myv, = (m, +m,)v

=v=0.25m/s

n 1 |K 1 [100 5
wfreq” = — |~ =—,[— =—H,
2r\m 27\ 4 27

Now amplitude

1, .0 1 .
EKAZ :E(mljtmz)v2 = A? =

= A'=5cm.

100

(0.25)° x4

15.

16.

17.

18.

Al F (KeK)F
Keq KiK; + KKs + KiK,
1
f = i Keq — i K1K2 +K2K3 +K3K1 &
2r\ M 27 M(K2 + K3)

Mg = K x 20 - K x 10
mg

=K=—"-=— N/m
10/100 /

7_—271'\/E
K

T =27 1 :ISGC
49 x 4

General equation

x = Asin(aot + ¢) A=10, a):z?”:w
Att=0,x=5=5=10sin¢

T . iy
== X =10sin|nt 4+ —
=6 7 [” 6]

d= asin%
Max distance = 2d /\
d
2d =2a siné
2
=2ax09=18a N~
By momentum conservation

5x3+10x2=7v
v=5m/s
By Energy Conservation

%.5.32 +%><2><(10)2 :%><7><52 +%Kx2

10
=0. T -2 /ﬁ =
x =0.25m, WK2M 7

=T ="

guttooooN a
_ KK K, Ks > F i i = E = 3—ﬂ-S
14. K, =K, + K, + K, . ) ~ A first compression occurs 4 56
19. x = 30sin(at + 7/6)
F=K_A
! Lrxr = Z[Ema)2 (A* - xz)]
2 2
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2 ma,_, <f=ma  <pumg
= 5 =(0.09-x’) S A, <Hg = @A <Hg
6 Amaxz%zo.oz
= x*=0.06 = X=75M 47
25. U(x) = —ax? +bx*
20. 53— 87 —4n’x e —du
===
F =—4r’m[x — 2] = x =2 M.P. ax — F=2ax-43bx’
a
T—2r -0 _1s forMPF=0=x=0, X= b
4rm F=2 4b 3
= 2a(x +x,) - X + X
o = 2r rad/s ( o) ( o)
_ Xo 5 3X,
X =2 —4cos2xt = 2ax 1+? - 4bx 1+T
I 10
. T=2mn|— =2r|]—5 =25
21. (a) W\/; 1072 —2a 2 1+ﬁ_1_3ﬁ
2b X X
by T = 2m |- o sE
() 9o = G = g +a =55 = 2a i —2X0 - 2a i é(_zxo)
2b| x 2b
2 - _
T=2n 0.5 _ 72 = -4ax,
505  (5) ” e
1 55 kg,=4a =o0= n:q =\
22, —Kx* =0.4 o =21 x ==
2 T /
0.8 26.T:27T\/:=2= _
x* ===, =50, K = 500 g ¢ =1m
T . 1
1 2 2 2\ 2 2 1 27. 9:—S|n s )t: o =T
Ema) (A —X)—O.S:A =X +% 90 (
A=0.06m 27
23. Momentum Conservation =T= 0 2 sec
0.5(3) =1.5v Y
v=1m/s TZW\/;Z:»ZIm
K
0= |———=20 7 3
m,+m T =271 |— —g_29_9
1 2 28. geff 3geff g 4 4
2
v
_ a2 A= —X?
V= oNAT X o’ QT = 27?/4 =2, 7=
(ii) 27,} —W\/7: 9. =49
g+a=4g = a=3g 1
/
29. (a) 9err =9+ & =T =2 gz,
b) Ger =9 — 8, = T =27 /
(b) Yerr o g-a,
24, f=3Hz p=0.72 ;
When block does not slip (C) Gerr :g=>T:27r\/:
g

cssE\s \NTsE
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7
30. I, = 27T\/Z T, =2 [ 2 2
g g +a

T 4
Y é%ﬂ92=f+#
) T,

. T, 7(g2+az
T, g
4
:>92 :[4—0.01] (gz+a2)

4

=g’ =(1-0.01)(9> + &) = & =0.01g

=a=0.1g =a=g/10
2 2
31. I:m/ +m/ +m/2:2m/2
3 12 12
d-32
4

32. T=2s
;
T = _
102
T, =2n | T
g 2
T. T T 3
T =T +22 Tl _2
13 = 2 473
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