IB Math 2 Intro to Derivatives Exploration
Part 1: Tangent Lines, Goal: Approximate the slope of a tangent line using a graph.

Use a straight edge to draw the line tangent to the each function at x = 1. Use your line to estimate the slope of the
functionatx = 1.
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Part 2: Instantaneous ;f%g'.' % Goal: Find the instantaneous Ma falling object.

In a BASE jumping competition form the Petronas Towers in Kuala Lumpur, the altitude of a professional jumper in the
first 3 seconds is given by a(r)=452— 4.8/ meters, where 0 < <3 seconds. al®

1. What will the graph of the altitude of the jumper in the first 3 seconds look like? 452

2. Does the jumper travel with constantgﬁgaavo

3. Complete the table,

Time c Change in time from Change in altitude from Average %#é‘n_
m t=ctot=2seconds t=ctot=2seconds t=ctot=2seconds
— e ]
1 I sec 4328 - N41.2F o] | Tem © T mse
- vq +
15 5 8- ugr.2= -9 | "B g
—3lem
L -2 432.3-4364 = -3 },_—,;_- F ~18 m/sec
_ ~-1.37w
1.9 J HRA-434T 2 8T [TTO F 187w/
|-.13152
1.99 .0\ 432.8-H32. 9915 T 12| ~5T— 7 -19.152m /s
~432.34 = R
e .00l i —. 0\3 G52 ,O0L = 19,1952 my/52C

4. What do you suspect is the Mmﬁe jumper at t = 2 seconds?

~ —-18.72 m/s2C




Part 3: The siope of a tangent, Goal: Determine the slope of a tangent line.

Given a curve | (.r) , we wish to find the slope (gradient) of the tangent at the

point (a, 7 (a)). For example, the point A(1,1) lies on the curve f(x)=x".
By the end of this investigation, we will know the slope of the tangent at A.

i

>
L suppose Blieson f(x)=x" and B has coordinates (.\'.x’).
a. — X)=7( -
Show that the chord AB has slope 'f( ) f{ ] or gt : du -
. % x=-1 x=1 flz)=x°
3= = x*= 1 .
M - )(1- "I x i ‘

b, Complete the table,

x| point | siopeof AB 22: el
5 (5, 25) e e L -
3 | (3.9) Y 3+ ° 2
2 | (2,4)\ 3
15 15,229 2.5
11 (14,020 2.\
1.01 {rony i 2.0l
1.001 {001, anﬁm\) 2.00\

€. Comment on the slope of AB as x gets closer to 1. 5
Te stope of Ab apre®ss
2. What do you suspect is the slope of the tangent at A? 2

3. Challenge: Write a mathematical expression that represents the process we completed in problem 1. Evaluate your
expression and compare your answer with #3.




