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Advanced Higher Applied Mathematics 2004
Solutions for Section G (Mechanics 1)

Gl. rt) = (27 — 1)i — Bt + 1)j
= v(@) = (4t - i — 3j
= vy | = J@r - 12 +9
When the speed is 3,
(4t — 1> +9 = 25
(4r - 1> = 16
4 -1 = +4

5
t = I seconds (asz > 0).

G2. (a)
Vi = 25V2(cos45° + sin45°%)
= 25(@ + )

rp = 25t(i +j)  asrr(0) = 0

v, = 20j
r, = 20tj + ¢
Butr, (0) = 10isor, = 10i + 20zj
The position of the ferry relative to the freighter is
rp — ry = (25t — 10)i + 5¢j
(b) Whent = 1

re — 1| = VIS? + 52
= 4250 = 5V10 km

G3. P

Mg

Combined mass= M + 0-01M
By Newton II

1.01M.

1-01Ma = (P + 0-05P) — 1-01Mg
1.01Ma = 1.05Mg — 1.01Mg
1.0la = 0.04¢
4 2
- (=03
@ = Top8(= 0 ms
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13
mg sin 6

12

Resolving perp. to plane: R = mg cos 6
Parallel to the plane (by Newton II)

ma = —uR — mg sin 0
= —umg cos® — mg sin 6
a = —g(ucosf + sin )

=0+ 12ug

13

Using v* = u® + 2as

205 + 12wmgL

0 =
13
2(5 + 12u)glL
gL = &
13
1
10+ 24u = 13 = u = 3
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GS. (a) The equations of motion give
y = —g v(0) = V cosai + V sinqj

¥

—gt + Vsina

1
y = Vsinar — Egt2

. , . V .
Maximum height wheny = 0 = ¢ = — sina, and so

4
Vv . 1 ¥,
H = Vsina x —sina — ~g— sin"a
g 27 g
V. a
= —sin“a
28
(b) ()
2 2
h = — sin” 2a
2¢g
V2 .2 2
= — 4 sin“a cos" a
2¢g
2V?
= — sinza(l - sinza)
20H 2¢H
= 4H(1 - g_) since sin‘a = 5
V2 V2
(i1) Since h = 3H
3H = 4H (1 - sin’a)
3 )
- =1 -sn"a
4
.9 |
sin“a = —
4
. 1
sina = +-—
2

= a = zandsoZoz — s
6 3
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