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hp calculators

HP 39¢gs Solving Equations

The Solve aplet

Solve will rival the Function aplet as your ‘most used’. It solves equations, finds zeros of expressions involving multiple variables,
even involving derivatives & integrals.

What acceleration is needed to increase the speed of a car from 16.67 m/s (60kph or 38mph) to 28.78 m/s (100kph or 60mph) in a
distance of 100m (110 yd)?

Enter the equation v2 = u2 — 2ad into E1in the SYMB view and ensure it has a check mark by it. Only one equation can be
used at one time.

: SOLVE SYMEOLIC VIEMW
Ei:V2=U2-2%A%D

SHOMW | EVAL Figure 1

Press NUM to change to the NUM view. You will see something similar to the screen on the right. What values are showing on your
screen will depend on what happens to be in the memories V, U, A and D at the time. Pressing SHIFT CLEAR will zero all values.

OLVE NUMERIC VIEW

v
u: 13,1

o 1.81712859283

o 18

ENTER VALUE OFR PRESS SOLVE
EDIT [INFO] | [DEFNSOLVE Figure 2

Move the highlight to V and enter the value 28.78, then to U and enter 16.67 and finally to D and enter 100.

Now move the highlight back to A (the value you're trying to find) and press the SOLVE button. You should find that you obtain the
answer to our problem of 2.47 m/s2.

ZSOLVE NUMERIC VIEW
v 27.78
Ui 16.67
- 4691975 |
0: 198
ENTER VALUE OF PRESS SOLYE
[EOITJINFO| | [ODEFN [SOLVE]

Figure 3

Now move the highlight back to A (the value you're trying to find) and press the SOLVE button. You should find that you obtain the
answer to our problem of 2.47 m/s2.

Multiple & Invalid Solutions

A cylinder with a volume of 750 cm? must have a surface area of 700 cm2. What are the possible values for the radius of the can?

Re-arranging the equation for volume in terms of r we get /4 = % , . Substituting this into the equation for surface area we
r

obtain A =2mr (r + % ) ] We can now enter this into the SYMB view as shown below.
r
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OLVE SYMEDLIC VIE

SHOM | EVAL Figure 4

In this case we suspect that there may be multiple solutions so we will use the PLOT view to get approximations. The point which is
critical to remember is that the position of the highlight in the NUM view determines which of the variables is to be used for the
independent (horizontal) axis. After entering the values for the volume and surface area we must ensure the highlight is on R before

plotting.

b 2 SOLVE NUMERIC VIEM 3

ENTER VALUE OF PRESS SOLVE
DEFN |SOLVE

Figure 5

Set the axes as shown right and then PLOT the result. As suspected, there are multiple solutions as indicated by the plot.

OLVE PLOT SETUP

YTICK: 188
REs: Detail

MINIMUM HORIZONTAL VALUE

Figues i 2.538462 E1:631.3966 [T Figure 7

The two resulting curves represent the left and right hand sides of the equation, both of them in terms of R (the active variable). On
the left is A, which is a constant value of 700, and on the rightis 257 (r + % ) ]
r

There are two possible solutions where the left hand side of the equation is equal to the right hand side. Move the cursor near to the
left hand solution, as shown in Figure 7, and then change back to the NUM view. The approximation is transferred into R and

pressing SOLVE will then refine it further.

SOLVE NUMERIC VIEW

-~

SOLVE NUMERIC VIEW

J

2. 24432786011
Sian Reversal

2.24432786011
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A

ENTER VALUE OF PRESS SOLVE ENTER VALUE OF PRESS SOLVE

DEFN |SOLVE Figure 9

Figure 8

Press INFO to verify that it is a solution. Reports of ‘Sign Reversal’ (as shown in figure 9) or ‘Zero’ are ok. The second solution is
obtained similarly.
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The importance of the INFO report can be seen if we change the value of A to 400 instead of 700. It can be seen right that pressing
SOLVE still gives a solution but pressing INFO tells us that it is invalid (‘Extremum’). Pressing PLOT shows why.

N

E:S E1:400 IMENU Figure 10

The graph shows that the left and right sides of the equation will never be equal. The value found by pressing SOLVE is merely the
closest approach. Users have a tendency to simply accept the answer given and it is important to check using INFO

Adapting equations

Equations in physics and engineering often have subscripts or Greek letters in them.

VI—I—W“' ||

[5Top [NEWP[ |~ [ TExT [ohni| ISR

Since the calculator uses only capitals from A to Z you will need to adapt such equations. For example: consider RC Transients
-t

Given the equation V' =Vf — (Vf - ViﬁaR ‘¢ and the values shown below, calculate the value of V. Here we need to replace
Vf with Fand Vi with I. This gives the equation shown below.

OLVE SYMEDLIC VIEW 3
Vi=ov, C=50uF, =F-(F-1)%e"(-T..
Vf=10v E%
R=100w, t =2ms E4:
ES: v
SWOPRN EOIT [V CHK[ = | [SHOW] EvaL] Figure 13

Because the calculator is unable to attach and convert units it is necessary to change ms into seconds and microF to F.

SOLVE NUMERIC VIEW

4F-?':":‘...
. 862
c . 88685

SOLVE NUMERIC VIEW

. 862
. 888685

ENTER VALUE OF PRESS SOLVE
[Eoit [INFOT | oern [sove] ISR

ENTER VALUE OR PRESS SOLVE
[EDITJINFO | | |DEFN [SOLVE]

Figure 15

hp calculators -4- HP 39gs Solving Equations



