Answer on Question #63505 — Math — Calculus

Question
1. Giventhat A = sinti + costj + tk,
evaluate
d?A
dt?
Solution
If A=sinti+ costj + tk, then
dA
T (sint)'i + (cost)'j+ (t)'k =costi—sintj + k
d?A . N , o .
o (cost)'i+ (—sint)'j+ (1)'k = —sinti —costj
PAl _ ez (= 7 _
7| = \/( sint)? + (—cost)? = 1.

d?A
Answer: |—2 = 1.
dat

Question
2. A particle moves along a curve whose parameter equations are

-t

xX=e
y = 2cos 3t
z = 2sin3t

Find the magnitude of the accelerationatt = 0

Solution
If x =e~%, y=2cos3t, z=2sin3t, then
d d(e™t d’x d /dx d
_x= (e )z—e_t; _=—(—)=—(—e‘t)=e_t
dt dt dt? dt\dt dt
dy d d’y d (dy\ d
FriRirT (2 cos 3t) 6sin3t; 7r2 dt(dt) dt( 6 sin 3t) 8 cos 3t



92 _ 4 5 sin3¢) = 6cos 3t ; d*z d(dz)—d(6 3t) = —18sin 3t
dt Sin = COoS ; dt2 dt dt _dt COoS = Sin

dt
The magnitude of the acceleration:

2 2 2

dez) " \dez) T \de?

— VeI T 182,

The magnitude of the acceleration at t = 0:

lali—o = Ve 20 + 182 = /T + 324 = /325 = 5v13.
Answer: 5v/13.

Question

3. A particle moves along the curve
x=2t?;y=t*—4t;z=3t—-5

where t is the time. Find the components of the velocity at t = 1 in the direction
[=i-3j+2k
Solution

Velocity:
v()=x"®)i+y'(t)j+z' ()k

v(t) = 2t3)'i+ (t2 —4t)'j+ B3t —5)'k = 4ti + (2t — 4)j + 3k

v(1) =4-1i+(2-1—4)j + 3k = 4i — 2j + 3k

The magnitude of [ = i — 3j + 2k is
]| = V12 + (=3)2 + 22 = V14.

The dot products
v(1) l=(4i—2j+3k)-(i—3j+2k)=4-1+(-2)"(-3)+3:2=4+6+6 =16,
] 1 = 16
U(l)'m—mv(l)'l—ﬁ. )
The components of the velocity at t = 1 in the direction | = i — 3j + 2k are
] 16 i-3j+2k 8

oo = (b0 D)) = (- 22) -2

w2)i(1) = ((v(l) ) lﬁ—l) = (&) =312 =-%



=~

(wa)i(1) = ((v(l) )
Answer: > — 2% 1°
7 77

_ (16 i—3j+2k) _ .16 _16
T \viz vz J, T o1a 7
3

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
The unit tangent:
r'(t)
T(t) = ——
I ()]

() = (> +1)i+ (4t —3)j+ (2t> —6t)'k = 2ti + 4j + (4t — 6)k

[7'(t)] = /42 + 16 + (4t — 6)2
r(2)=2-2i+4 + (4-2—6)k = 4i + 4j + 2k
)| =V42+42+22=V16+16 +4 =6

r@ 4 4.2 2 2.1
)] 6 "6l "6 "3 73/ "3

T(2) =

Answer: T(2) = %i + %j + %k.

Question
5.1fA=5t%i+tj —t3k and B = sinti — cost

evaluate

d
E(A'B)



Solution
If A =5t% +tj —t3kand B = sinti — costj, then

A-B =5t%sint — tcost,

d(A B)—d(StZ't tcost) =
- == sin cost) =
= 10tsint + 5t?cost —cost + tsint = 11tsint + cost (5t% — 1).

Answer: 11tsint + cost (5t% — 1).
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