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1 (@  work done = force x dist. = 8000 x 0.04 = 320 J M1A1l
(o)  work done = changein KE = 1 m(v* - u?) M1
= 1 0.025(v* — 200°) ... v*—40000 = "25600 M2 Al
V2= 14400 .. v=120 ms* Al (7)
2 (@) atmax.speed,a=0, £ —-R=0 .. £ -2000=0 M1A1
P=60000W .. H=60 Al
() 1.2x60=72 Al
2 —R=ma .. 2% _2000=mx0.32 M1A1
400 = 0.32m .. m= 1250 kg Al 7)
3 (@ A
15
B C
(i) com. = 1dist.fromBtoC= {x9=3cmfromAB M1A1
(i) AB=V(15°-9) =12cm M1A1
c.om. = Ldist. fromBto A= 1x 12 =4 cmfrom BC M1A1
(b) laminawill not toppleif vertical through c.0.m. passesbetweenBand C B1
max. 6 when it passes through B Bl
tand= 2 . 6=36.9° (1dp) M1Al (10)
4. (@ a=X=3_2jadwhent=2 a=3i-4 M1Al1
mag. of a = V[(3)? + ("4))] =5ms? M1A1
(b) s= Jvdt=%t2i—%t3j+Ai+Bj M1 AL
whent=0,s=6i +12j) soA=6,B=12 M1
s= (3 +6)i + (12— 1) Al
disp. whent = 6 is60i —60j = 60(i —j) .. k=60 M1Al (10)
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@) Y
X
A
B
F
89
mom. about A 8g(acos20°) — F(2asin20°) =0 M1Al
F=_—%_=108N (3 M1AL
tan 20
(b) resolve—: F+X=0 .. X=7108 Al
resolveT:  Y—-83=0 .. Y=784N Al
mag. of reaction at hinge = V[(~108)? + (78.4)4] = 133 N (3sf) M1A1
req’d angle = tan™ 28 = 54° (nearest degree) to the vertical M1A1 (10)
@ s=(utsine— 1 gt) =t(usina— % gt) M1A1
sy:0Whent:O(aIA)andWhent:%“sinoc(atB) Al
S, = utcoso = u(% sino) coso (at B) M1
=%(25inacosa)=§sin2a M1Al
() Lsn20=80 . “sn2a=80 M1A1
g 9.8
sin2a =0.387 giving o= 11.4°, 78.6° (1dp) M2 Al
(¢)  11.4° aslarger horiz. component of vel. B2
(d t= % sin (11.4°) = 1.8 seconds (1dp) M1A1 (15)
(@  cons. of mom: 4m(u) + 0 = 4mv,; + 5mv, M1
4u =4v; +5v, Al
=L u=2v-2y M1A1
solvesim. egns.togetv, = tu, v,= 2u M1A1
L V= dus4xy Al
(b) Zu
_> . .
O speed of B after collision with wall = %ue M1Al
2O
2 ue
—» 1 2 e(—
o' %0
cons. of mom: 4m(¢ u) —5m( ue) = 4mw; + 0 M1A1
Zu-Que=4w;, . 12w =2u-10ue Al
%2:I§Vte:% ~wy= Lu+ lue  giving  T12w =u+4ue M1A1
eliminating w; gives u+4ue+ 2u—10ue=0 M1
3u=6ue .. e= 1 Al (16)
Tota  (75)
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Performance Record — M 2 Paper B

Question no. 1 2 3 4 5 6 7 Total
TOpi C(S) work - power centre of ij statics projectiles | collisions
energy mass, calculus
toppling
Marks 7 7 10 10 10 15 16 75
Student
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