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T N, cosb, =mg

— N,sing, =m(rsin6,) o/

T N, cosO, =mg

— N, sin6, =m(rsin6, ) w;
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6(a) Let v be the speed of P before the collision.
Energy conservation before the collision:
Im(17ag)+3mag =L mv*
v=4/20ag

6(b) Let w, be speed of P after the collision and ¥ be its speed at the top.

2
NoL: Y (1) g [V = Jag |
a
Energy equation: %mwﬁ = %m V4 2mga
wp =4/5ag
6(c)

Let Wy the speed of Q after the collision.

my = kmwy —mwp

Wp + Wy =ev [zv]

OR
1 2 _ 1 2 1 2
ymv” =5mwp +5kmw,

k=3
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T, cos45° + T, sin 45° = mew’[ sin 45°

T,sin45°—T, cos45° =mg

2T, = mw*l +~[2 mg

=1m (Cl)l+’\/_g)

A to ground: Lmu® +2mga=1m(3u)’
A to B: Lmv* + mgacos @ =1 mu* + mga

B to ground: Lmv’ +mgacos@ = %m(3u)2 —mga

ot
[vz =u’ +2ag(1- cos@)]

|:V2 =9 —2ag(1+ COSH):|

2

my
mgcos =
a

[vz =agcos 6}

gacos® =1 ga+2ag(1-cosf)

cosf =2

Horizontally at ground: vcos@=3ucosf.

cos B = F() (i\/g)

54

OR

v, =vcosf = .f %

tanﬂ:—“g?gga
Viga (z)

(vsin 9) +2ga(1+cosf) =51 gq

B =69.0°

1 For A4: T=mg
For B vertically: T cos@=0.5mg
0=060°
For B horizontally: 7'sin@= O.Sm(BR sin 6’) e
BRcos@=AR [BR=8a]
wziJg
2\ a

4(a) ?
Attop R=0, so m: =mg .
1mv? —Lmw? =mga(1-cos6)
1my? =B mga
v=1,26ag

4(b) Maximum reaction is at bottom:

Lmv* + mga(1+cos@)=L1my? [Vz :SagJ

my?

a

R —mg=

max

R, =6mg
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3
(@) 8:327x leading to x=0.5.
Hence, |PA|:2.5 and sing =33 =0.6.
3(b) (T) R=1.6g—-8cosa

(«) mro® =8sina + uR

8(2)+0.5(1.6g-8(%))=1.6x1.50’

o* =4 leading to =2

Number of revolutions per minute = 60 =19.1.
T
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7(a) R, - mu’
a
mv?
Ry =———mgcosé
a
mu®  mv?
=———mgcosd leading to v’ =Lu’ +agk .
2a a
Lmu® =Lmv* + magk leading to v’ =u* —2agk .
Sag—2agk =1ag +agk
k=1
7(b)

[RB =0 leading to u* =%ag:| u=,/3ag




7(c)
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Vertically Bto C: ¢ = 2vsing
g
. . 2vsin g
Horizontally B to C: 2asin@ =vcosdxt=vcosf x
4

2_ a8
cosd

u =28 +2agk
cosé

2 _ 27 _ [z
u'=<ag, u=.%ag

Alternative method for question 7(c)

Equation of trajectory:

. 2 g
0=2asin6(tan€)—M 0=i\/5a(2\/8)—(5—
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2(1}0056’)2 : z%vz
2 _ a8
cosd
u =28 +2agk
cosf

2 _27 — |27
u'=5ag, u=\sag

7(c) Alternative method for question 7(c)
ax’ . dy ax
y=xtanf ——>—— leading to ——=tanf - ——=>——
2v- cos” @ dx V- cos” @
. . gasinf
Reaches maximum when x=asin@: O0=tanf— =
v-cos” @
2 __4g
cosd
a
u="%_4 2agk
cosé
2
u' =Zag, u=.%ag
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1 T cos@=mg

. 2
Tsin@=mawr

'2mg'sin @ = mew’asin
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5(a) Lmv? +mgrcosa=1m(3gr) [vz = %gr—ZngOSOl]

2

my
mgeosq = —
B

mgcosa = m(%g —2gcosa)

cosa=1, a=60°

5(b) vi=1lgr

2
0= (sin'60°'\/‘v2 ) _2gh

h

3
6"

Total height = 7+ rcos60=11r




