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; (@ Vv(3)=-2.118 1 : answer
r The acceleration of the particle at time ¢ = 3 is —2.118.
(b) x(3) = x(0) + fo wt)dt =5+ jo W(t) dt = —1.760213 1: J'O W(t) dt

Ex 1 : uses initial condition
The position of the particle at time ¢ = 3 is —1.760. 1 : answer
3.5
() fo v(t) dt = 2.844 (or 2.843) 1 : answers

35
s 3. J 2 :interpretations of j() Dv(t) dt
Tw(t)| dt =3.737 3.5
.[0 MO/ andj |v(2)] dt
0
3.5
The integral .[0 V() dt is the displacement of the particle over

the time interval 0 < ¢ < 3.5.

35
The integral Io |v(1)| di is the total distance traveled by the

particle over the time interval 0 < < 3.5,

@ v(t) = x,(¢) - 2:{lrsets W(t) = % (1)

1 : answer
v(t)=2t -1 = t=1.57054

The two particles are moving with the same velocity at time
t =1.571 (or 1.570).
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20-2  __2(t-1)
2 —2+10 2-2+10

(@) xp(t)=

t2—2t+10 > 0 forall ¢

xp()=0= =1
xp(t) <0 for 0<¢ <1,

Therefore, the particle is moving to the left for 0 < ¢ < 1.

(b) vo(1) = (1 =5)(z - 3)
vo(t)=0=t=31=5

-0 + vp(t)

0 i 8 r
-+ (} - G -+ K’Q(f}

0 3 S 8 f

Both particles move in the same direction for 1 < ¢ < 3 and
5 <t < 8 since vp(t) = xp(t) and vy(¢) have the same sign

on these intervals.

(©) ap(t) =vy(t)=2t-8
aQ(Z) =2-2-8=-4

ap(2) <0 and vy(2)=3>0

At time ¢ = 2, the speed of the particle is decreasing because
velocity and acceleration have opposite signs.

(d) Particle Q first changes direction at time 7 = 3.

3 3

xp(3) = xy(0) + jo vo(t)dt =5+ jo (£ -8t +15) ar

t=3
=5+Bt3 — 4¢? +15t] =5+(9-36+45)=23
t=0

1 : interval

2:{1:)@3(:)

[ 1:intervals
* | 1 :analysis using vp(#) and vp(¢)

Note: 1/2 if only one interval with'
analysis

Note: 0/2 if no analysis

22{1:@(2)

1 : speed decreasing with reason

1 : antiderivative
3: < 1 :uses initial condition
1 : answer



For 0 <7 <12, a particle moves along the x-axis. The velocity of the particle at time ¢ is given by

v(t) = cos(%t). The particle is at position x = —2 at time ¢ = 0.

(a) For 0 <¢ <12, when is the particle moving to the left?

(b) Write, but do not evaluate, an integral expression that gives the total distance traveled by the particle from
time # = 0 to time ¢ = 6.

o5
i (c) Find the acceleration of the particle at time . Is the speed of the particle increasing, decreasing, or neither at
5 time ¢ = 4 ? Explain your reasoning.

(d) Find the position of the particle at time ¢ = 4.

(@ v(r) = cos(%—t) =0 = t=3,9 5. 1 : considers v(¢) = 0
" | 1:interval
The particle is moving to the left when v(¢) < 0.
: This occurs when 3 < ¢ < 9.

6
(b) Io |v(¢e)| dt 1 : answer
© a(f) = —%sin(%t) L. [1at)
" | 2 : conclusion with reason
- _Zgu(27) - 3
a(4) = 6sm( 3 )— B <0

v(4) = cos(z—:;[-) P 3 0

The speed is increasing at time ¢ = 4, because velocity and
acceleration have the same sign.

4
(d) x(4)=-2+ J cos(zr—t) dt 1 : antiderivative
0 6 o ..
" 3 : < 1 :uses initial condition

=-2+ [ésin (51)] 1 : answer

V4 6 /1,
=-2+ g[sin(ﬁz--) - O]

T 3

5 =2 7 2 V4
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A particle moves along a straight line. For 0 < ¢z < 5, the velocity of the particle is given by

v(t) = =2+ (2 + 3t

)6/5

—¢*, and the position of the particle is given by s(t). It is known that s(0) = 10.

(a) Find all values of ¢ in the interval 2 < ¢ < 4 for which the speed of the particle is 2.

(b) Write an expression involving an integral that gives the position s(¢). Use this expression to find the

(©)
(d)

position of the particle at time ¢ = 5.

Find all times ¢ in the interval 0 < ¢ < 5 at which the particle changes direction. Justify your answer.

Is the speed of the particle increasing or decreasing at time ¢ = 4 ? Give a reason for your answer.

(a)

(b)

(c)

(d)

Solve |v(f)| =2 on 2 <1 <4,
t = 3.128 (or 3.127) and ¢ = 3473

s(t) =10+ J.;v(x) dx

s(5) =10+ jojv(x) dx = =9.207

v(t) = 0 when ¢ = 0.536033, 3.317756

v(¢) changes sign from negative to positive at time ¢ = 0.536033.
V() changes sign from positive to negative at time ¢ = 3.317756.

Therefore, the particle changes direction at time ¢ = 0.536 and
time ¢ = 3.318 (or 3.317).

v(4) = —11.475758 < 0, a(4) = V/(4) = 22295714 < 0

The speed is increasing at time 7 = 4 because velocity and
acceleration have the same sign.

T 1 : considers |v(7)| = 2
“| 1 :answer

[ Tos()
2'{1:5(5)

3 1 : considers v(¢) = 0
© | 2 : answers with justification

2 : conclusion with reason



