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3. Total 35 points; 15 points for (a) and 10 points for (b)
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Given Conditions

ma = 23.1 kg, mg = 23.1 kg
Vo =2 m/s, h=025m

Since, the impact occurs obliquely, we will use three conditions

L (Vak=Mak and (Vg)e= (V%) - (4)
2. maMVa)n + Mmp(Ve)n = Ma(V'A)n + me(V'e)s - (5)
30 (Vehn-MVan=el Van- (Ve)nl  —----- (6)

From FBD (1),

120

cos0 = (—
130

) , 0 =22.62°



Using the 3™ condition,

g~ (VRIN-(an ]
(Van-@gn 7 (7

From FBD (2) and (3)

(Va)h = Vacos® o (8)
(V'n = (V'ay €OSO - (V'p), i@ —-mm- (9)

V'g)o = V'gcos® s (10)
(Ve)h =0 (atresty - (11)

Plug in conditions with respect to normal direction into e

__ V'pcosB — (V'a)n

- Vacos®6 (77)
(V'B)cosB — (V'5)xcosB+ (V'4)ysin®
e =
(Va)cosO
(V') = (V'a)xt+ (V'a)ytan®
e = v [T (12)
A
From FBD (3) with Conservation of Momentum
smp(V'p)? = mpgh, Vg = |2gh
Vg =.2(9.81)(0.25) =2.215m/s - (13)

Also, using Conservation of Momentum in X-direction
MaVa = Ma(V'a)x +mgV'p
(23.1)(2) = (23.1) (V') + (2.1)(2.215)

(Va)x=17986m/s (14)

( 15 Points )



We need numbers for (8), (9), (10), and (11)
(8) : (Va)n = 2 cos(22.62) = 1.8462 m/s
9) : (V' = (V'a)x cOsO - (V'n)y SINO

Since we don't know (V'4),. Use FBD (2), (4) and ( 14).
(Vade = (V'ak
Vosin® = (V') sin@ + (V'a)y cosO
(V'a)y = 0.08392 m/s

Therefore, (V'a)n = (1.7986)c0s22.62 — (0.08392)sin22.62 = 1.628 m/s ------ (16)
(10) : (V'g)n = (2.215)c0s22.62 = 2.0446 m/s

(11) : (Ve)o = 0 m/s

Plug in numbers (15), (16), (17 ), and (18 ) into ( 7 ) or (12)

Von — (V' 2.0446 - 1.628
_ Ve)n = V) _ = 0.22565
Von — (Vp)n 1.8462

V'g) — (Va)xt (V' 0 215-1. : :
_ ) —( ,;(1/;( Aytand _ 2.215 17986+(0208392)tan(2262) — 0.22568
A
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