El.

(@

(b)

SECTION E (Mechanics 1)

From the equation of motion for the vertical motion

y=Vgin45°—gt=%V—gt.

The shell attains its maximum height when
y=0=V =+2g = 69.3ms".

The shell hits the ground again after 10 seconds. From the equation of

motion for horizontal motion

1
X = V cosd5°t = — Vi,
V2

Therangeis

E2.

@

(b)

The position of the car is
Xc = 3at,
and the position of thelorry
x = Ut + }at?
When the car and the lorry draw level
X = X
o t(lat-U) =0
o t=0o0t = hat
a
andast > Owetaket = E

a
When the car draws level with the lorry it has travelled
1 (&)z _8u?

al a’

2

ES.

(@

(b)

Resolving perpendicular to the plane
N + Psin30° = mg cos30°
= N = v3g - 3P

= $(2v3g - P).
Thefrictional forceis
F=uN = %(2v/3g - P).
Resolving parallel to the plane and using Newton 11
P cos30° = mgsin30° + F
V3 1
—P = -(2v3g - P
© —P=g+7(23g-P)
o 3(V3+ 3P =(1+ 439
2(2 + v3)g

e NI

=~ 164 N.
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EA. (8 Resolving forces horizontally gives
T; cos30° = T, cos60°
V3 1
= — T, = =T,
2 127
= T2 = \/3T1 > Tl-
(b) Resolving forces vertically and using Newton Il

ma = T, sin30° + T, Sin60° — mg

1 V3
= §T1+7T2= m(a + Q)
11 V3
E\/—3T2+7T2= m(a+g)
E(i+\/3)T = m(@ + g)
2\v3 2 g

= T, = %)’m(a+ 0)

ES. (@ Sinceaa = —&ti,va(t) = —&t% + c.
Sinceva(0) = 10i, wehavec = 10i so
va(t) = (10 - t9)i
Integrating again gives
rat) = (10t — 4t9i + ¢,
but sincer (0) = Othenc, = Oand

ra(t) = i(150 — t9)i

15
(b)(P)
fg = £{75 — 3t?}i = 0 when
3t° = 75.
t =5
Whent = 5 rg = £{45 + 375 — 125} i + 4j
= 3 + 4.

2
So the distance from the origin = (%9) + 4 = 201m

(ii) ra—rg = %t(150 — t2)i — £(45 + 75t — t3)] — 4
= (75t — 45)i — 4f = (5t — 3)i - 4
Ita—rgl = (5t — 37 + 16

To find the minimum value
%(IrA— rsl) = 2(5t - 3) x 5 = 0
so the minimum occurswhent = 2.

The minimum distanceisthen 16 = 4 m.

[END OF MARKING INSTRUCTIONS
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