Answer on Question #63506 — Math — Calculus

Question

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

Solution
Liay=Y ja gz
dt Cdt dt dt

S(A-A)=2(5t?%1+t] — 3k ) - (10t1 + j — 3t2k ) = 2(50¢% + £ + 3t5) = 6t5 + 100£3 + 2t.
Answer: = (4 - ) = 65 + 100¢3 + 2t.

Question

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

Solution
- - ~ -~ ’l\ j E
(BXC) = (cosui—sinuj—3k)><(2i+3j—k) = |cosu —sinu -=3|=
2 3 -1

= (9 + sinu)i + (=6 + cosu)j + (3 cosu + 2sinu)k

Zx(ﬁxf) = (sinui+ cosuj + uk )x ((9 + sinu)i 4+ (=6 + cosu)j + (3cosu + 2 sinu)l?) =

i j k
= sinu cosu u =
9 +sinu —6+ cosu 3cosu + 2sinu

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

d - -
EAX(BXC) = (6 —cosu + usinu + 2 cos 2u — 3 sin 2u)i

+ (9 + sinu +ucosu — 3 cos 2u — 2 sin 2u)j + (9sinu — 6 cosu)k

d - — - ~ =~
(an(BxC)> =(6-14+0+2-00+O9+0+0-3-0)j+(0-6)k=7i+6]—6k

u=0

. a - — - _ n n ~
Answer: (EAX(BXC)) = 71+ 6] — 6k.

u=0



Question
9. Let A=x2yzi—-2xz3j—xz2 and B=4zi+yj+4x2k, find 020xdy(AxB) at (1,0,-2)
Solution
{ j k
(AXB) = (x?yzi — 2x2%] — x22k )x(4zi + yj + 4x%k ) = |x2yz —2x23 —xz?|=

4z y 4x?
= (xyz? — 8x32%)1 + (—4x*yz — 4x2%)] + (x?y?z + 8xz")k

Jd - - d d d ~
3 (AxB) = 3 (xyz? —8x3z3)1 + 3y (—4x*yz — 4xz3)j + 3y (x%y%z + 8xzMk =

= (xz2)i + (—4x*2)j + 2x%y2)k
2

dxdy

N adfad - o d d d - ~
(AxB) = 5(@ (AXB)) = (xz®)i + a(—élx‘*z)j + a(szyz)k = 7221 — 16x3z] + 4xyzk

2 5 ~ ~
<azay (AxB)) =(-2)1—-16(1)3(=2)] +4-1-0-(=2)k = 41 + 32j + 0k = 41 + 32].
(1,0,—2)

2 2oz PR .
Answer: (@ (AxB)) = 41 + 32j.
(1,0,-2)

Question
10. solve d2Adt2-4dAdt-5A=0
Solution
d2A 4 dA A = 0
dt2 dt B
A=eMt

A2—4)-5=0->1=—-1land1=>5.
A= Clellt + Czelzt = Cle_t + C2€5t,
where C; and C, are arbitrary real constants.

Answer: A = Ciet + Cye®t.
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