
Paulina Navarro Aviles Z ENGR 233 Summer 2019
Assignment Assignment 2 due 05/19/2019 at 11:59pm EDT

1. (1 point)
For the given position vectors r(t),

compute the (tangent) velocity vector r′(t) for the given value
of t .

A) Let r(t) = (cos4t, sin4t).
Then r′(π

4 )= ( , )?
B) Let r(t) = (t2, t3).

Then r′(2)= ( , )?
C) Let r(t) = e4t i+ e−2t j+ tk.

Then r′(3)= i+ j+ k ?

Correct Answers:

• -4.89858719658941E-16
• -4
• 4
• 12
• 651019.165676016
• -0.00495750435333272
• 1

2. (1 point) Given that the acceleration vector is a(t) =
(−4cos(2t)) i + (−4sin(2t)) j + (4t)k, the initial velocity is
v(0) = i+k, and the initial position vector is r(0) = i+ j+k,
compute:

A. The velocity vector v(t) = i+ j+
k

B. The position vector r(t) = i+ j+
k

Note: the coefficients in your answers must be entered in the
form of expressions in the variable t; e.g. “5 cos(2t)”

Correct Answers:

• - 2 * sin( 2 * t ) + 1
• 2 * cos( 2 * t ) - 2
• ( 4 * t**2 ) / 2 + 1
• cos( 2 * t ) + t
• sin( 2 * t ) - 2 * t + 1
• ( 4 * t**3 ) / 6 + t + 1

3. (1 point) A gun has a muzzle speed of 90 meters per
second. What angle of elevation α ∈ [0,π/4] should be used to
hit an object 160 meters away? Neglect air resistance and use
g = 9.8m/sec2 as the acceleration of gravity.

Answer: radians
Correct Answers:

• 0.097405058356208

4. (1 point) The derivative of r(t)=
〈
tan(t)−4,−5t sin(t) , 1

4−t

〉
is r′(t) = .

Correct Answers:

• <[sec(t)]ˆ2,-[5*sin(t)+5*t*cos(t)],1/[(4-t)ˆ2]>

5. (1 point)
Evaluate the integral:

∫ t

0
(5si+6s2j+16k)ds

Answer : i+ j+ k
Correct Answers:

• 2.5*tˆ2
• 2*tˆ3
• 16*t

6. (1 point)
Find a vector function r(t) that satisfies the indicated condi-

tions:

r′(t) = 〈sin7t,sin2t,7t〉 ,r(0) = 〈4,5,8〉

r(t) = 〈 , , 〉
Correct Answers:

• 4.14286-[cos(7*t)]/7
• 5.5-[cos(2*t)]/2
• 8+3.5*tˆ2

7. (1 point)
Consider the parametric curve

r(t) =
〈
t3,−t2〉 .

Determine which of the following graphs is the correct image
of this curve:

1

Pau


Pau


Pau




A B C D

Also, compute the velocity and acceleration vectors at t = 1, and
use this information to determine the direction of motion for the
curve.

The correct graph is ? .
v(1) = .
a(1) = .
The direction of motion is ? .

Usage: To enter a vector, for example 〈x,y,z〉, type “< x, y,
z >”

Correct Answers:

• D
• <3,-2>
• <6,-2>
• LR

8. (1 point)
Calculate the velocity and acceleration vectors, and speed for

r(t) = 〈sin(6t) ,cos(t) ,cos(6t)〉

when t = π

6 .
Velocity:

Acceleration:
Speed:

Usage: To enter a vector, for example 〈x,y,z〉, type “< x, y,
z >”

Correct Answers:

• <-6,-0.5,0>
• <0,-0.866025,36>
• 6.0208

9. (1 point)
Find r(t) and v(t) given acceleration

a(t) = 〈t,5〉 ,
initial velocity

v(0) = 〈6,−1〉 ,
and initial position

r(0) = 〈0,0〉 .
v(t) =

r(t) =
Usage: To enter a vector, for example 〈x,y,z〉, type “< x, y,

z >”
Correct Answers:
• <1/2*tˆ2+6,5*t+-1>
• <1/6*tˆ3+6*t,5/2*tˆ2+-1*t>

10. (1 point) Consider the helix r(t) =
(cos(3t),sin(3t),−4t). Compute, at t = π

6 :
A. The unit tangent vector T = ( , , )
B. The unit normal vector N = ( , , )
C. The unit binormal vector B = ( , , )
D. The curvature κ =
Correct Answers:
• -0.6
• 3.67394039744206E-17
• -0.8
• -6.12323399573677E-17
• -1
• 0
• -0.8
• 4.89858719658941E-17
• 0.6
• 0.36

11. (1 point) Find the curvature of y = sin(1x) at x = π

4 .

Correct Answers:
• 0.38490017945975

12. (1 point) Find the curvature κ(t) of the curve r(t) =
(−4sin t) i+(−4sin t) j+(−5cos t)k

Correct Answers:
• (2*( -4*-5 )**2)**.5/(( -5*sin(t)) **2 + 2*( -4*cos(t))**2 )**1.5

13. (1 point) The parabola given by the equation x =
y2 + 8y + 6. The curvature of this parabola attains its maxi-
mum value at (h,k) for:
h =
and
k =

Correct Answers:
• -10
• -4
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