FRQ Practice

10 minutes with group.
Call Markwalter to score after you ALL finish.

Support each other
— No one left behind

Then move on.



Question 1

At time ¢, a particle moving in the xy-plane is at position (x(¢), y(¢)), where x(z) and y(¢) are not explicitly

given. For t = 0, % =4t +1 and % = sin(:z). Attime t =0, x(0) =0 and y(0) = —4.

(a) Find the speed of the particle at time ¢ = 3, and find the acceleration vector of the particle at time ¢ = 3.
(b) Find the slope of the line tangent to the path of the particle at time ¢ = 3.

(c) Find the position of the particle at time ¢ = 3.

(d) Find the total distance traveled by the particle over the time interval 0 < ¢ < 3.



(@) Speed = y(x'(3)) + (¥'(3))* =13.006 or 13.007

Acceleration = (x"(3), »"(3))
— (4, -5.466) or (4, —5.467)

_ Y3
(b) Slope = 2(3)

o

= 0.031 or 0.032

© x(3)=0+ J?% dt = 21

3
¥(3) =4 + f Y = 3226
g dt

Attime t = 3, the particle is at position (21, -3.226).

A 2 V2
(d) Distance = J(E) +(‘f—5"’] dt = 21.091
 War dr

[ 1:speed
" | 1: acceleration

1l : answer

2 : x-coordinate
1 : integral
1 : answer
| 2 : y-coordinate
1 : integral
1 : answer

y | 1:integral
" | 1:answer



Question 2

For ¢t 2 0, a particle is moving along a curve so that its position at time ¢ is (x(¢), y(f)). Attime ¢ = 2, the

particle is at position (1, 5). It is known that % oL t Z and % = sin’1.
e

(a) Isthe horizontal movement of the particle to the left or to the right at time ¢ = 2 7 Explain your answer.
Find the slope of the path of the particle at time ¢ = 2.

(b) Find the x-coordinate of the particle’s position at time ¢ = 4.
(c) Find the speed of the particle at time 7 = 4. Find the acceleration vector of the particle at time ¢ = 4.
(d) Find the distance traveled by the particle from time f = 2 to ¢ = 4.



(a)

(b)

(©)

d)

ax|  _ 2

dt t=2 EZ

B dx . : .
ecause ~- , > 0, the particle is moving to the right

=

at time ¢ = 2.

Q dy}f |; 2 _

x| _, a’.r,fd | = 3.055 (or 3.054)

x(4}=l+j V2 gt = 1253 (or1.252)

Speed = /(x'(4))? + ('(4))® = 0.575 (or 0.574)

Acceleration = (x”(4), y"(4))
— (~0.041, 0.989)

Distance = [ {x(1))” + (¥(1))? ds
= 0.651 (or 0.650)

3:

1 : moving to the right with reason

dy/dt
dx/dt

1:slopeatt=2

1 : considers

1 : integral
1 : answer

1 : speed
1 : acceleration

1 : integral
1 : answer



2. Attime t = 0, a particle moving along a curve in the xy-plane has position (x(¢), y(¢)) with velocity vector

vit) = (cus(tz), en'S'). At t = 1, the particle is at the point (3, 5).

(a) Find the x-coordinate of the position of the particle at time ¢ = 2.

(b) For 0 <t < 1, there is a point on the curve at which the line tangent to the curve has a slope of 2.
At what time is the object at that point?

(¢) Find the time at which the speed of the particle is 3.
(d) Find the total distance traveled by the particle from time ¢ = 0 to time ¢ = 1.



(a)

(b)

(d)

2)=3+ Llcns{rzj dt = 2.557 (or 2.556)

dy _dyfdt "

de  defdt m(;z]

Eﬂjs

EDS{IEJ

r = 0.840

=2

Speed = Js:nsz [fz ] +é

\’cnsl{rjj +e =3

t =2.196 (or 2.195)

Distance = j;\l[msz (7) + ¢ dr =1.595 (or 1.594)

3:

1 : integral
1 : uses mitial condition
1 : answer

| 1:slope in terms of ¢
2 :<{

1 : answer

| 1:speed in terms of ¢

EL{{]:H.HSWE:I‘

| 1:integral

2:
I[l:answr



- |
ﬂ\lzﬂa
=1 /

2. At time ¢, the position of a particle moving in the xy-plane is given by the parametric functions (x(t), v(1)),
where % =1+ 5.i11{311 } The graph of y, consisting of three line segments, 1s shown in the figure above.
At 1 = 0, the particle is at position (5, 1).
(a) Find the position of the particle at ¢ = 3.
(b) Find the slope of the line tangent to the path of the particle at r = 3.

(c) Find the speed of the particle at 1 = 3.
(d) Find the total distance traveled by the particle from r =0 to ¢t = 2.



(a)

(b)

(c)

(d)

k3
x(3) = x(0) + L x'(t)dt = 5+ 9.377035 = 14.377

¥3)= —é

The position of the particle at r = 3 is (14.377, -0.5).

Y3 05
Slope = 573y = 9956376 ~ 00°
Speed = y(x'(3))7 + (/'(3))7 = 9.969 (or 9.968)

Distance = I:Jnx'[z]}z + (1)) dt

= [N @) + (207 de+ [ x'(0) + 0% ar
= 2237871 + 2112003 = 4.350 (or 4.349)

‘ 1 : integral
3 : < 1:uses mitial condition
] 1 : answer

5 }’ 1 : expression for speed
' [ 1 : answer

J 1 : expression for distance
3 1 : integrals
] 1: answer



Homework

Question 3

A particle is moving along a curve so that its position at time ¢ is (x(¢), y(¢)), where x(¢) = t* — 4t + 8 and
¥(t) is not explicitly given. Both x and y are measured in meters, and ¢ is measured in seconds. It is known

that%::ef‘3—1.

(a) Find the speed of the particle at time ¢ = 3 seconds.
(b) Find the total distance traveled by the particle for 0 < ¢ < 4 seconds.

(c) Find the time ¢, 0 < ¢ < 4, when the line tangent to the path of the particle is horizontal. Is the direction of
motion of the particle toward the left or toward the right at that time? Give a reason for your answer.

ere is a point with x-coordinate ugh which the particle passes twice. Find each of the following.
d) There is a poi ith di 5 through which the particle p ice. Find each of the following
(1) The two values of ¢ when that occurs
(i) The slopes of the lines tangent to the particle’s path at that point

(iii) The y-coordinate of that point, given y(2) =3+ é



(a)

(b)

(c)

(d)

Speed = 4J(x'(3))% + ((3))* = 2.828 meters per second

x(t)=2t-4

4
Distance = ju\(qzz —4)" 4 (1 - 1]‘1 dt = 11.587 or 11.588 meters

dy _dyfdr _ -3 _1_ _
:ix_:irfd:_uw}mnm l=0and 2¢ =420

This occurs at ¢ = 2.20794,

Since x'(2.20794) > 0, the particle 1s moving toward the right at
time ¢ = 2.207 or 2.208.

x(ty=5atr=landr =3

Attime ¢t = |, the slope is %

_ dy/dt
o dx/dt

_dy;dz
oy dx /i

1 * dy
N=w3)=3+=-+| —dt=4
) =y@)=3+1+ [ 2

= 0.432.

I=]

At time t = 3, the slope 15 {-iﬁ

i = 1.

ey

. dlSWET

| : integral
1l : answer

dy

: 1d = =1
considers e

cf = 2,207 or 2.208
- direction of motion with

reason

ct=landt =3
: slopes
: y-coordinate



xiry

Note: Figure not drawn 1o scale.

3. A diver leaps from the edge of a diving platform into a pool below. The figure above shows the initial position of
the diver and her position at a later time. At time ¢ seconds after she leaps, the horzontal distance from the front
edge of the platform to the diver’s shoulders is given by x(r), and the vertical distance from the water surface to

her shoulders is given by vit), where x(t) and v(t) are measured in meters. Suppose that the diver's shoulders
are 11.4 meters above the water when she makes her leap and that

dr _ & _q6-
S =08 and S5 = 3.6 9.8,

for 0 =t = A, where A is the time that the diver's shoulders enter the water.

(a) Find the maximum vertical distance from the water surface to the diver's shoulders.
(b) Find A, the time that the diver's shoulders enter the water.

() Find the total distance traveled by the diver's shoulders from the time she leaps from the platform until the
time her shoulders enter the water.

(d) Find the angle 8, 0 <& < E, between the path of the diver and the water at the instant the diver's
shoulders enter the water.



dy

(a) % = 0 only when ¢ = 0.36735. Let b = 0.36735. 1 : considers i 0
The maximum vertical distance from the water surface to the diver’s 3101 integral or y(t)
shoulders is 1 - answer

b dy
y(b) =114+ j ar dt =12.061 meters.
0

Alternatively, y(t) =11.4 + 3.6t — 4.9t2, so y(b) = 12.061 meters.

4
y(A)=11.4+ d—ydt=11.4+3.6A—4.9A2 = 0 when 1 : equation
dt 2
0 :
A =1.936 seconds. 1 : answer
4 2 .
dx)z (dy) 1 : integral
=1 +|=]| dt=12.946 meters 2 -
(<) L J[ dt dt 1 : answer
. dy _ dy/dt _ LAy
(d) Attime A4, dx = defdt|,_, = -19.21913. 5. 1: e at time A
1 : answer

The angle between the path of the diver and the water is
tan~'(19.21913) = 1.518 or 1.519.




Homework

Finish FRQs
Watch video and take notes

Benchmark exam review time

— Monday, Tuesday, or Thursday afterschool

— Attend more than one for bonus points!

Lunch Tuesday: If you got a 4 or less on FRQ #1

Lunch Wednesday: If you got a 4 or less on FRQ
#2



