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Exercise 1.

Derivatives dy/dx:

(a) dZ—f) = 3az® + 2bx + ¢
o
(c) de) = (1 —ax)exp ™

(@) dy(z)  2a — baba®
dr 2y/1—ba®

Derivatives with respect to time t¢:

@) S =) 5 ) = mu(alt) = Pot) = P
(b) dz—(t” = ma(t) = F

Integral F(z) = [ f(x)dz:
(a)  F(z) = Zaﬁ* + §x3 +C

(b)  F(z) = —% cos(bz) + C

(c) F(z)=4In(z)+C

1 3
Using the vectors @ = 3 and b = 5
—4 -1



a1+b1 4

(a) 5= as + bg = 8
as + bg -9
ay — bl —2
(b) S=\1 a—b | =| -2
as — b3 -3
agbg — a3b2 17
(c) d= | asby —arbs | = | —11
a162 — a,gbl —4

(d) Cc = a1b1 + a2b2 + a3b3 =22

Graphical solution (2-dimensional):

a+b

(a) y (b) y
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Exercise 2.

a) C7 in m and Cy in m/s
b) Cy in m/s?

c) Cyin 1/s and Cy in 1/s
d) C; in m3/ (kg s?)

e) Cpin m/s and Cy in m
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Exercise 3.

General: t = il
v

()  t=233-10"2s
(b) t =500 s = 8 min 20 s
(c) t =40000 s = 11h 6 min 40s

Exercise 4.

(a) Umaz = atacceleration =454 km/h

— 2 _
(b) Sacceleration = _atacceleration =378 m

2



Umaaz

2
(C) Sconstant = Umaztconstant =63.0 m Sbraking = _abrakingtbraking and tbraking =
2 Apraking
'U2
mazx
(d> Sbraking — 7 — 189 m
2abraking

(e) Stotal = Sacceleration T Sconstant + SBrems = 119.7 m

Exercise 5.
(a) (b)
a) v(t) > o(ty)  [o(ta)] > |u(ta)]
b)u(ty) =wv(ta)  Jo(t)] = [o(ta)]
c) v(ty) <wltz)  Jo(t)] > [o(ta)]

d) v(t1) > v(t2) [o(t1)] = |v(t2)]




