GDC skills: TI-84 Plus C

Chapter 10 / Example 21

Application of differentiation to kinematics

The height (m) of a rocket projected vertically into the air until it returns to the ground is
represented by the function h(t) =-0.11t* +1.32t +1.5,t >0 where t is the number of

seconds after the rocket was launched.

a State the height at which the rocket was launched.
b Find the maximum height reached by the rocket.
c Calculate the velocity of the rocket at t =7.5 s and state whether it is ascending or
descending at this time.
d Find the other time at which the rocket is travelling at the same speed as when.
t=75s

Press [F1] to display the equation entry screen. Plotl  Plot2  Plot3

ENY1B-0.11X%+1,32X+1.5
Type - 0.11x% + 1.32x + 1.5 and press [ENTER] to enter the ENYz=
equation as Y;. ::E:

ENYs=

INYs=

ENY 7=

ENYg=
Choose appropriate axes to show the graph. WINDOW

Amin=-1
Press [F2] (WINDOW]. Xmax=14
SCl=
Set the axes to show - 1£ x£ 14 and - 1£ y £ 8 with a scales m;::éi
of 1. Yecl=1
xres=1

You can leave the other items as they are. aX=,05681818181818

TraceSter=.11363636363636

Press [F5] [GRAPH] when you have finished.
The GDC displays the graph Y;.
The default axes are - 10£ x £ 10 and - 10£ y £ 10.

1 \
To find the y-intercept press [F4] [CALC] 1:value Vi O.1IRE152RLS
Press E [ENTER] to change the x-coordinate to 0.
The y-intercept is at (0,1.5).
The rocket was launched from a height of 1.5 m. 1 X
=8 ¥=1.5
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To find the vertex press [F4] [CALC] 4:maximum R S L
You will need to give the left and right bounds of the region that
includes the vertex.
The GDC shows point on the curve and asks you to set the left
bound. Move the point using ~ | and choose a position to the
left of the vertex. ,_.%tmm \
H=Y.eE1B182 Y=5.2688636
Press |ENTER].
The GDC shows a line where you have set the left bound and a '“='°-“""*1-:Z"“1-5
point on the curve. i
Move the point using ~ | and choose a position to the right of
the vertex.
When the region contains the vertex, Press |[ENTER]. -
Y=5.3063636
The GDC requires an initial guess for the position of the zero. '“”’-““'*1-:2"“1-5
Choose the default position. P
Press |ENTER].
Guesst : \
¥=r.1818182 Y¥=E.3063636
The GDC displays the vertex. Y1=0.11H3+ 132K+ LE
The vertex of the quadratic function is at (6,5.46).
Take care to interpret what the GDC displays. 6.0000001 is very close
to 6. The small difference is due to the numerical way that the GDC
calculates the value. - s
The maximum height is 5.46 m. et obboo1 ¥=5.46
To find the velocity of the rocket with a GDC, use the first Plotl Plotz Plot3
derivative. E\Y1E-0.11%X°+1.32X+1.5
INY 2B (Y1) |y
Press [F1] to display the equation entry screen. E\Y3=
ENYe=
Press [ALPHA] [F2] 3:nDeriv I\Ys=
INYs=
The template has spaces for the variable, x, the function and ::K:
the value that it is evaluated at.

Enter X in the denominator and the function Y; using |ALPHA
[F4] 1:Y,

Type X and press |[ENTER].
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Press [F5] [GRAPH] to display the graph screen.
The GDC displays the graphs Y; and its first derivative.
1 e N
To find the velocity at t = 7.5 press [F4] [CALC] 1:value VZRDerIvCYa oK)
Type 7.5 and press [ENTER] to change the x-coordinate to 7.5.
Use |[ENTER] to select a point on Y.
The point is (7.5,- 0.33).
1 =N
The velocity is -0.33 ms™™. X275 v=-33
Because the velocity is negative, the height is decreasing and so
the rocket is descending.
To find another point where v = +0.33 ms™! draw the line Plotl  Plotz  Plot3
y = 0.33 and find the point of intersection. ENY18-9,11%°+1,32%X+1.5
INY 2B (Y1) |y
Press [F1] to display the equation entry screen. ENY3B0.33
ENY4=
Type 0.33 and press |[ENTER] to enter the equation as Y, ::K:
ENY 7=
ENY 8=
Press [F5] [GRAPH] to display the graph screen. VEZNDErIUCYA T
Press [F4][CALC] 5:intersect
To find the intersection you need to choose the two lines that
intersect. Vi _ .
The GDC shows a cross on one of the lines and ‘First curve?’. T o\
Choose Y, and press [ENTER]. =S L
The GDC shows a cross on the other line and ‘Second curve?’. L=l
Press [ENTER|. ]
7/—\
‘I‘\ \
Stcondcurua?
K=B Y¥=.33
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The GDC requires an initial guess for the position of the T
intersection. Choose the default position. 1

Press [ENTER]. I /\
-l-,él“‘-“"--. .

The GDC displays the intersection of the two straight lines at Yo=6.53
the point (4.5,0.33) ]

The rocket has the same speed at t = 4.5 s. /\
71"““!-,_ S

Intersection
H=Y4.5

Y¥=.33
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