Answer on Question #59205 — Math — Calculus
Question
1. Giventhat A = sinti + costj + tk , evaluate | d?A/dt?|
Solution

A=xi+yj+zk—sint i+cost-j+t-k,
dA . dz
dt +_]+Ek'

at
d—Azd(smt)i+d(COSt)'+@k=cost-i—sint-j+k,
dt dt dt
a’A _ d*x. + +d_zzk_d(dx).+i(d_y).+d(dz)k
acz  acet 2] acz T w\ac) P T e \ad ) T @ \a) ©
dz—Azi(cost)i+i(—sint)j+i(1)k=—sint-i—cost-j+0-k=—sint-i—cost-j
dtz  de dt dt ’
d%a . ,
Answer: — = —sinti —cost].
dt

Question
2. A particle moves along a curve whose parameter equations are
x=e"t,y=2cos3t,z=2sin3t.
Find the magnitude of the acceleration at t = 0.
Solution

The velocity of a particle:

v(t) =i+ +5k,

_t .
d(e ) d(2 cos3t)]. n d(2 sm3t)k _

_t._ . .. .
" " e "i—6sin3t-j+6cos3t-k.

v(t) =

The acceleration of a particle:

a(®) =i+ + g =g () i+ (F)+ 2 (@)



a(t) = %(—e‘t)i + %(—6 sin3t)j + %(6 cos3t)k = e ti—18cos3t-j — 18sin3t - k.
So, we have the acceleration att = 0:
a(0) = e % —18cos(3-0)-j—18sin(3-0) -k =i — 18 = a,i + a,j + a,k.

The magnitude of the acceleration att = 0:

la(0)| = \/az + a} + a2,

la(0)| = V1 + 182 = /325 = 5+/13.

Answer: |a(0)| = 5v13.
Question
3. A particle moves along the curve
x=2t?,y=1t%>—4t, z=3t -5,
where t is time. Find the components of the velocity at t = 1 in the direction i — 3j + 2k

Solution
The velocity of a particle:

— ; X, Ay, 4z
v(t)—vxl+vy]+vzk—dtL+dt]+dtk,

d(2¢?) . | d(t?-4t) . d@3t

v() =——i+——j+ dt_s)k=4ti+(2t—4)j+3k=vxi+vyj+vzk.

The vector projection of the velocity v onto the direction b = b,i + b,j + b,k = i — 3j + 2k:

v-b Vybyx+vyby+v,b, . .
prpv = ﬁ . b = W(bxl + by] + bzk),
__ 4t1+(2t-4)(=3)+3-2 . o
pryv = aS Ty (i —3j + 2k),
pryv = T2 (i — 3j + 2k),
pryv = == (i — 3j + 2k),
prpv(1) = = (i — 3j + 2k),

7
8. 24, 16
prU(l) :;l—7] +7k

The components of the velocity at t = 1 in the given direction:

8 24 16
(prpv)x = 7 (PTbV)y == (prpv), = ER



8 24 16
Answer: (pryv), = = (prpv)y = - (prpv), = ER

Question

4. Determine the unit tangent at the point where t = 2 on the curve

x=t>+1,y=4t—3,z=2t*—6t

Solution
dx d(t*+1)
"t) =—=——"7—7=2t;
x'(0) dt « dt )
y 4t — 3
y'(®) T - dt)
repy _ 4z _ d(2t?-et)
Z/()=—=———=4t—6.
The unit tangent:
x!(t) i+ yI(t) j+ z/(t) k,

(t) = J

xX2O+y' A )+2' () \/x’z(t)+y’2(t)+z’2(t) Jx’z(t)+y’2(t)+z’2(t)

2t . 4 , 4t—6
() = J4t2+16+(4t—6)2 L+ J4t2+16+(4t—6)2] + Jat2+16+(4t-6)2

The unit tangent at the point where t = 2 on the curve:

22 . 4 : 42-6
1(2) = \/4-22+16+(4-2—6)2l + J4-22+16+(4-2—6)2] + Ja22+16+(42-6)2 '

4 i + 4 . 4:2—6
V16+16+4 \/16+16+4] V16+16+4

7(2) =

7

1(2) =2i+=j +2k,

6
2, 2, 1
t(2) =i+ +3k
Answer: 7(2) = gi +§j + %k.
Question

5. If
A=5t%+tj—t3k and B =sinti—costj

Evaluate d/dt (A - B).

Solution



A=Ayi+Ayj+ Ak =5t +tj—t’k and
B =Bsi+Byj+ B,k =sint-i—cost-j+0-k
then
A-B =AB,+AyB, + A,B,,

A-B =5t?sint+t-(—cost) + (—t3-0) = 5t?sint — t cost.

d d
—(A-B) =—(5t%sint — tcost) =
dt( ) dt( )
= 10tsint + 5t%cost —cost + tsint = 11tsint + 5t? cost — cos t.

Answer: % (A-B) = 11tsint + 5t% cost — cos t.
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