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Paper No. Mock M4

?]ldersggp Scheme Marks
1 u vV COS a = u cos 30° M1 Al
30° vsin a= %usin 30° M1 Al
squaring and adding, M1
V=ui(2+1)
v a _ w7 Al (6)
3
2. —>» a
10v> «—{1000 —» F F= 12000 B1
Vv
12000 _ 16,2 = 1000y IV M1 Al
Y dx
2
dx =100 J& M1
1200 -v?
X = -2 [in (1200 - v*)]? M1 Al
=56.1m (3s.f) M1 A1l (8)
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3. — u cos 30° -0 v1 + V2 = u cos 30° M1 Al
\ A@ iB@ V1 + V2 = eu cos 30° M1Al
u sin 30° 0
Vi — V2
d %l @ \
u sin 30° 0
subtracting, vi = % (1-e) Al
a tan 6= tan (o — 30°) = tana - tan 30 M1
1+ tan o tan 30°
tan o= YSN30° _ 2 M1 Al
Vi \/5(1— e)
2 1
an 9= Y30-©) 3 M1
1+ 2 1
V3(1-e) /3
_ (+en3 *) Al (10)
5-3e
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kv mg — 100k = 0 at terminal speed M1
4.
mg
k= M9 Al
100
mg dv
mg—- —vV = m— M1 AlAl
100 dt
(=100 (_dv
g J100-v M1
100 ’
T= —{In (100 —-v) } Al Al(limits)
g 60
_ 100 (@] -
g 40
=0.355(3s.f) Al
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zz
5. @| o[ ! mg—T - 2mnx = my M1 Al AL
1
a
1
2mnx 4y 2
f _ zman’x 2mnx = mX M1
T 4 X
1
\ X + 2n% +2n%x = * Al 5
<l I b oys g (%)
mg
(b) | AE: U2+ 2nu+2n?=0 M1
(u+n)?=-n?
=-n+ni Al
CF:x=e™(Acosnt+Bsinnt), Plix= 2g2 M1
n
GS: x=e ™ (A cos nt + B sin nt) + 92 Al
n
t=0,x=a, x =0: A:a—i2 M1
2n
x = e (-An sin nt + Bn cos nt) — ne™ (A cos nt + B sin nt) M1
x=e"|a-—9_|(cosnt+sinnt) + Al 7
( on? ]( ) on? (7)
(12)
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6. @ (Ve —VvQ)2=vp? @ M1 A1l
(Ve +VvQ)2=4vp?2 @ M1 Al
4vp . Vg = 3vp? @-0 M1 Al
From @: 2vp . Vg = Vg2 ©) M1 Al
2 _ |vel
R e ] Al 9)
\E’ Vol
(b) | From ® above, 2 | ve | [ vol cos 0 = | vql? M1 Al
(:036?zl E:@ Al (3)
2\2 4
(12)
Zero PE A
7. (@ AR = 2r cos 0 B1
For P: —-mg (L — 2r cos &) Bl
For R: —mg 2r cos? & M1 Al
V = 2mgr (cos - cos® ) —mgL (*) M1 Al (6)
b : .
(b) 3—\é =2mgr (-sin 8 + 2 cos € sin @) M1 Al
=2mgr sin 6 (2 cos - 1) Al
0=2mgrsin & (2 cos 8—1) M1
sin @=0or cos 0= 1
T
H:Oorezg Al Al (6)
gV =2mgr (—cos @ + 2 cos 260) M1 Al
© | dgz ™
d?v
0=0, T =2mgr >0 = STABLE M1 Al
2
g= 79 \2 = -3mgr <0 = UNSTABLE Al (5)
3 do
(17)
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