Answer on Question #59910 — Math — Calculus
Question

If A=5t2+tj—t3k and B=sinti—costj. Evaluate ddt(A-B).

Solution
diB) =Y 5B
dt Todt dt

3 <d(5t2) - dt, d(t3®)

d(sint)A_l_d(—cost)A B
de ' dt’ T ae /)=

k >  (sinti — costf) + (5t20 + tj — t3k ) - < pra R

= (10¢ti + j — 3tk ) - (sint? — costf) + (5t2i + tj — t3k ) - (costi + sintj)
=10tsint — cost + +(—3t2) -0 + 5t% cost + tsint + (—t3) -0 =
=5t%cost + tsint + 10tsint — cost =

= (5t2 —1)cost + 11tsint.

Answer: (5t2 — 1) cost + 11tsint.

Question
If A=5t2+tj—t3k and B=sinti-costj. Evaluate ddt(AxB).

Solution

—(AXB)=—XB+AX—=
dt( ) dt dt
_qd(st?) , d@) . d(t) q A R 28 1 an 37 d(sint) , , d(-cost),
= (TL+F]— " k)x(51nt1—cost])+(5t i+tj—t k)x( T ]) ==
. . P j k
(10¢t + j — 3t2k ) x (sintl — costj) + (5¢%1 + tj — t3k ) x (costi + singf) = | 10¢ 1 —3e2|+
sint —cost 0
{ j k R
+|5e2 ¢ —¢3| = (-3t%costi—3t?sintj— (10tcost + sint)k) + (t3sinti—t3costf +

cost sint O
+(5t2sint — tcos t)k ) = (t3sint — 3t2 cost)i — (t3 cost + 3tZsint) j + (5t?sint — 11tcos t —

sint)k.

Answer: (t3 sint — 3t2 cost)i — (t3 cost + 3t%sint) j + (5t%sint — 11tcos t — sint)k.

Question
If A=5t2+tj—t3k and B=sinti—costj. Evaluate ddt(A-A)

Solution



LGB WO N SNy S
dt S dt dt t

d(st?)  d() . d(t®) -
ax tar /T k

:2(5tzi+tj—t3lE)-< P

) _ 2(5t2 + 4 — €3k ) - (1061 4+ — 362k ) =

=2(5t2-10¢t + ¢t -1 —¢3- (—=3t%)) = 2(50¢3 + t + 3t%) = 6¢° + 100¢3 + 2¢.
Answer: 6t> + 100t3 + 2t.
Question

If A=sinui+cosuj+uk, B=cosui-sinuj—3k and C=2i+3j-k, evaluate ddu(Ax(BxC)) at u=0.

Solution
S R R i j k
(BXC):(cosui—sinuj—3k)x(2i+3j—k)= cosu —sinu =3| =0 +sinu)i+
2 3 -1

+(=6 + cosu)j + (3 cosu + 2 sinu)k;

A x (B x C) = (sinul + cosuf + uk ) x ((9 + sinu)i + (=6 + cosu)j + (3cosu + 25inu)E) =

~

{ j k
=| sinu cosu u = (6u —ucosu + 3cos?u + 2cosusinu)i +
9+sinu —6+cosu 3cosu+2sinu

+(9u + usinu — 2sin?u — 3 cosu sinu)j + (=9 cosu — 6 sinu)k;

%A’x(ﬁxf) = (6 —cosu + usinu + 2 cos 2u — 3 sin2u)i + (9 + sinu + u cosu — 3 cos 2u —

2sin 2u)j + (9sinu — 6 cosu)k;

(:—u,cfx(ﬁxﬁ)) =(6-14+0+2-0)04+(O+0+0-3-0)]+(0—6)k =71+ 6] — 6k.

u=0
Answer: 71 + 6] — 6k.

Question
Let A=x2yzi-2xz3j-xz2 and B=4zi+yj+4x2k, find 020x0y(AxB) at (1,0,-2).

Solution

i j R
(A x B) = (x?yzi — 2x23] — x2°k ) x (420 + yj + 4x%k ) = |x2yz —2xz3 —xz?|=
4z y 4x?
= (xyz? — 8x323)1 + (—4x*yz — 4x23)j + (x?y?z + 8xz*)k;
%(/T x B) = (xz2)i + (—4x*2)j + (2x%y2)k;

62
axdy

(4 x B) = 221 — 16x32] + 4xyzk;



2 N ~
(a (AxB)) = 4 + 32] + Ok = 4 + 32j.
(1,0,-2)

Answer: 47 + 327].

Question
Solve d2Adt2-4dAdt-5A=0
Solution
Iy —
de? dt -
A= elt.

A2t — 4)ett — 5ett = 0.
Dividing by e*t # 0 obtain
A2—4)1-5=0->1=—-1or1=5.
A= Cie~t + C,e®, where C;, C, are arbitrary real constants.

Answer: A = Cie~t + C,e’t.
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