5.1 Tangent to a Curve

In Exercises 7 and 8, the equation of a curve and the coordinates of a point

Pi:(x1, y1) on the curve are given. Find the equation of the tangent to the curve at P,
and make a sketch.
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In each of Exercises 9-12, the equations of two curves are given, and the co-

ordinates of a point of intersection, Q, of the two curves are given

. Find tan ¢,
where ¢ is the angle between the two tangents to the given curves at Q, and make a

sketch. (Hint: Find the slopes of the two tangents and use 2.6.2)
9, x2 —y=0,x2—4x — 2y + 5 =0, Q:(1, 1).
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5.2 Instantaneous Velocity

In Exercises 8-12, a particle moves along a coordinate line, and s, its directed

distance from the origin at the end of ¢ seconds, is given in feet. Find the instantane-
ous velocity of the particle at the end of a seconds.

8.5s=2r—1, a=1. 9.5 =2+ 11,
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10.s=\/;, a=9. 11.s=\[r—2, a = 6.
12. s = 1/(30), a = %.
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5.3 The Derivative

24, G(x) _2_
\/3—~x
> 2
T - 2(155 - 73 e))
= > S o
- X = A P (reay) P 3x
A x

=2 i - Vo er o)V + V5 Goaw)

Dr V3~(x10d ¥V 3-x (T3-x +VZ(x +52))

e —

Ox 7/3—& 7‘2;3 ] 3-x (7?:7‘1"7?"()(4AXQ

= 2 NAX
QX‘ 7'3—()(*03}) m_(m "(ﬁ* (Y*AY\>

2
Vi-tertw) T3 (T3-% V3 Cxvdi))

Tl Cx 4 8y) - L&)
Dx—20 JARYS

/i m ~
Dxro %3 (X +AX) 73~7 (f§~>< ”"f~(¥v‘ﬂ¥>>

|1

1)




)1

\/

%

V- x
V3-x (7 3% +V3-x )

(3 27

~>6>Z 3-%

B (

(3-)(')/7 g—x\ - (3 >—-i




5.4. Rate of Change

3. Find the instantaneous rate of change of the area of an equilateral triangle
with respect to its perimeter.
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6. Show that the rate of change of the area of a circle with respect to its radius is
equal to the circumference.
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7. Find, and justify, a theorem for spheres which is analogous to the preceding
exercise.
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16. Water is pouring into a cylindrical tank, whose radius is 4 feet, at the rate of
20 cubic feet a minute. How fast is the water level rising? (Hint: Express the depth
of the water, A, as a function of the time, 7, and find D.A.)
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5.5 The Derivative and Continuity

6. Sketch the graph of y = |x| and prove that the absolute value function is
continuous at 0. (Hint: Show that lim |x| = lim |x|.)
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7. Show that the derivative of |x| exists for all x # 0, and that the derivative
fails to exist at 0.
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11. Prove that 5.5.3 and 4.4.1 are equivalent; that is, prove that 5.5.3= 4.4.1
and that 4.4.1 = 5.5.3. (Hint: See the above proof that 5.5.1 < 5.3.1.)
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5.5.3 Definition (Alternate form). Let f be a function which is defined
throughout an interval containing x, and xi + Ax as interior points or end-
points, then the function f is continuous at x if

lim f(xr + Ax) = f(x1).
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4.4.1 Definition. A function f is continuous at a number a if

Li_gl f(x) = f(a).
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