ANSWER on Question Ne59206, Math / Differential Equations

QUESTION 6
If
Z_5tl—f—tj —t3 and ﬁ—ismt—?cost
Evaluate p
(5 5)
dt
SOLUTION
By the definition
TTw
%
AxB=| A, A, A ||=7(A4B.—A.B)) — 7 (AB.— A.B,) + F (A.B, — A,B,)
B, B, B,
In our case
L0 — 5 = = - —
X— 5t° i +_t 5 + —t° k and B— v gint+ 7 —cost+_0  k
A:E Ay Az Ba: By Bz

%
AxE = ?(t*O—(—t?’)*(— oS t))—?((5t2)*0—(—t3)*sin t)+ k ((5t%)%(— cost)—tksint) =
%
=t cost?> — 13 % sint7> — (5t2 cost + 1 * sint) k
d
d—(X ﬁ) = ( t?’cost i -t >l<smt] — (5t2czost—l-t>|<smt) ) =
d d d —
= %(—t?’cost>7> — E(tg * Sil’lt)? — d—<5t2(:ost+t>|< sint) k =
= (—3152 cost + (—t*) % (—sin t))? — <3t xsint 4 ¢  cos t)?
9 : : —
—(5 % 2t cost + bt” x (—sint) +sint 4 ¢ x cost) k=
_>
= (t3 sint — 3t° cost>_i> — (3752 sint + t* cost)?> — (11t cost — 5t?sint + sint) k
ANSWER
d —
7 (X X §> = (t3 sin t—3t? cos t) ?— (3t2 sin t+43 cos t> 7— <11t cos t—5t? sin t+-sin t> k
QUESTION 7

If 5
Z—5t2z —I—tj —t3 and ﬁ—isint—jcost



Evaluate J
7(4-4)
dt

SOLUTION

By the definition

A A=A v Ay + Ay A+ A % A,

In our case
—

I -

Z— bt 1 +_t g+ —t° k
A, Ay A,

A A =562 5562 1wt + (—13) # (—3) = 25¢1 + 2 449

d d
E(Z'Z) _ a(25t4+752+756) — 25 % 413 1 2t + 667 = 1004 + 2t + 65

ANSWER
d
E(X - A) = 67+ 1006 + 21
QUESTION 8
If
X = sinu_z'> + Cosu7> —I—uz> § = cosu?> — sinu?> — 3? and 8 = 27 + 3? — ?
Evaluate J
—(zx (ﬁxﬁ)) at u=0
du
SOLUTION
By the definition
I
i J k
B X 8 = || cosu —sinu —3 || =
2 3 —1
_>
= T (= sinw)s(—1)— (3)%(=3)) = 7 (cos ux(—1)—2%(=3))+ K (cos us(3)—2%(— sin u)) —
%
= 7(S1nu +9) — 7(6 —cosu) + k (3cosu+ 2sinu) =
= ?(sinu +9) + 7(COSU —6) + ?(3 cosu + 2sinu)
= - -
7 9 k

Xx (ﬁxg) = sin u Cos U U =

sinu+9 cosu—6 3cosu—+ 2sinu

?(COS u*(3cosu+2sinu) —u*(cosu—06)) —?(sin ux(3cosu+2sinu) —ux(sinu+9))+

2



%
+ k (sinw * (cosu — 6) — cosu * (sinu +9)) =
— —
= ¢ (3cos’u +2cosusinu — ucosu + 6u) — j (3sinwucosu + 2sin® u — wsinu — Yu)+

- : :
+ k (sinucosu — 6sinu — cosusinu — 9cosu) =
i — 7 (3sinucosu + 2sin®u — usinu — 9u)—

(3 cos® u + 2 cosusinu — ucosu + 6u)
%

(6sinu + 9 cosu)

i(ﬁx (Bxﬁ)) —

du

—d —
=1 d—(3(:052u+2008usinu—ucosu—|—6u)— 7 d—(3sinucosu+2sin2u—usinu—9u)—
U u

—?%(GSmu + 9cosu) =
= 7}(3* 2cosu(—sinu) + 2(—sinu)sinu + 2cosu * cosu — cosu — u * (—sinu) + 6)—
—7(3c:osucosu+381nu* (—sinu) + 2% 2sinu % cosu — sinu — wcosu — 9)—
—?(GCOSU-F 9(—sinu)) =

i (—6cosusinu — 2sin*u + 2cos® u — cosu + usinu + 6)—
%
— k

— 7 (3cos*u — 3sin®u + 4sinucosu — sinu — uwcosu — 9) (6cosu — 9sinu)

u

u=0

%

= < i (—6 cosusinu — 2sin®u + 2 cos

u—cosu+ usinu + 6)—

— ?(6 cosu — 9sin u))

— 7 (3cos®u — 3sin® u 4 4sinucosu — sinu — ucosu — 9)
u=0

= ?(—6COSOSiHO—QSiHZO—l—QCOSQO—COSO+0*SinO—|—6)—

_>
—7(3cos20—3sin20+4sin0coso—sin()—o*coso—9) — k(6cos0—9sin0) =

— —
—T(2-146)— J(3-9) —K(6)=T7 +6] —6Fk
ANSWER
d - = =
(A x (B x0)) =TT 467 6k
QUESTION 9
Let

— — — - = —
X:xzyzz’ — 223§ —x2%k  and §:4zi +yj +4r*k



Find

o <Zx§) at (1,0,—2)

0xdy
SOLUTION
By the definition
7T 7%
%
AxB=| A, A, A ||=7(A4B.—A.B)) = 7 (AB. — A.B,) + F (AuB, — A,B,)
B, B, B,
In our case
Z 9 3\ 7 N 7 B — — 2 77
=x"yz 1 +(—2x2 + (—xz°) k and = 4z 1 + + 4x° k
Ay ( g ) (A ) <z 133/ ] L

AxE = ?(—21‘,23*4332—(—3322)?;)—7(x2y2*4:132—(—a;‘22)*4z)+?(:L‘2yz*y—(—2:1:z3)*4z) =
= ?(myzz —82%2°) — ?(4x4yz +4a2°) + ?(3323;22 + 8x2")

2 2
0 (X X ﬁ) = 0 (7 (:Uy22 — 81}32’3) — ?(4;64312 + 43:23) + ?(nyQZ + 8:624)) =

0xdy 0xdy
0? 0? — 02
= ?81’8y (xy22 — 8x323) — 78x8y <4x4yz + 4xz3) + k 8x—8y (x2y2z + 8$Z4> =
0 0 — 0 -
= ?— (xz2> — ?— (4x4z) + k— <2x2yz> = ?z2 — 74 s« 4oz 4+ k2% 2xyz
ox ox ox
2
? <X X B) = (?22 — 74 % 4o’z + ?2 * 2xyz> ‘ =
0xdy (1.0.-2) (1,0,—2)
:?*(—2)2—7*16*13*(—2)+?*4*1*0*(—2) :474—32?
2
& (Xxﬁ) :47+32?>
0xdy (10,-2)
ANSWER
2
P (GxB)| 47wy
0x0y (10,-2)
QUESTION 10
Solve 24 ”
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SOLUTION

d*A dA

— —4——-5A=0

dt? dt
It is ordinary, homogeneous second order differential equation with constant coefficients.
The solution of this equation is found in the form (this is known from the theory of di-

fferential equations)

dA d’A
_ At _ At V2 M
A(t)—e @%—)\6 <:>W_)\€
d*A dA
— —4— —5A=0<= NN — M —5eM =0 = M (N —4)—5) =0
dt? dt
T A1 =5
AT — 4\ 5_O<:>{ Ao = —1
A(t) — CleAlt + CQGAQt = 01€5t + Cge_t
ANSWER

A(t) = C1e® + Cye™
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