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. (2.3.4)
We want to expand (z + h)™, where n is a positive integer. Thus we have
(x+h)"=(@+h)(z+h) - (x+h).

Multiplying successive terms, we have one term of the form z”, which occurs when all the factors of x are
multiplied together in each parenthetical term. Also, there are n terms which multiply n — 1 factors of x
together with one factor of h (in some order), so the coefficient on the 2" 1h term is n. In general, the

coefficient on the zFh"~1 is
ny__n
k') Kl(n—k)

. (2.3.12)
f(s) =5v/s —4s® +3 =552 —45% 4+ 3,
SO 5 5
1 Y12 _ _
f 55 8s NE 8s.
. (2.3.25)
"= (2* 4322 — 2)" = (42 4 62)" = 1227 — 6
. (2.3.28)
(22 — 327 Y/2)" = (823 + (3/2)x/?) = 242% — %m*f’/?.
. (2.3.44)

We want to find the tangent line to the graph of f(x) = 22 — 22+ 1 at x = 2. First we compute the derivative:
=2z -2, ff2)=2-2-2=2.

So the slope of the tangent line is f’(2) = 2. The line also passes through the point (2, f(2)) = (2,1). So the
equation of the line is
y—1=2(z—-2).

. (2.4.6)

= [(z*+3)(2*=32+1)] = (22 +3)"(2® =32+ 1)+ (2* +3) (z® - 32 +2)" = (22)(z® -3z + 1)+ (2* +3) (32> - 3).

. (2.4.12)
, [2245]  (e+5)(Gr—1)— 2w +5)(bx—1) 205z —1)—-52x+5) 27
r= [53:—1} - (5 —1)2 B (5 —1)2 T (Gz—1)%
. (2.4.25)

For three terms in the product, we have

(fgh)" = ((fo)h)" = (f9)'h+ (fo)h' = (f'g+ fg)h+ fgh' = f'gh+ fg'h+ fgh'.

In general, we will have n terms in the derivative of the product of f; through f,,. Each term will have the
derivative of one of the f;’s.
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(2.4.37)

We know that the quantity is decreasing at a rate of 4%. This means in one unit of time, the number of units
will decrease by 4% of the current number of units. So if the number of units at time ¢ is Q(¢), then this
number will decrease at a rate of .04Q(t). So Q' (t) = —.04Q(t) (the negative sign tells us the number of units
decreases). Similarl reasoning implies that if the price is increasing at 3% then P’ = .03P. Now we use the
product rule on the revenue R = PQ.

R = (PQ) = P'Q+ PQ' = .03PQ — .04PQ = (.03 — .04)PQ = —.01PQ = —.01R.
Thus the revenue decreases at a rate of 1%.

(2.5.1)

The graph of sinx should have the same steepness as the line y = x at the point (0,0). In fact, the steepness
never is more than 1 or less than —1. In other words, the angle the tangent line to the graph makes with
the horizontal axis varies between 7/4 and —m/4 (inclusive). This is because the derivative function cosz is
bounded between 1 and —1.

(2.5.6)
d
d—(xz +2cosz) = (22) + (2cosz)’ = 2z — 2sinx
x
(2.5.14)
d (= = —(2%sinx) = (2%) sinx + 2% (sinz) = 2zsinz + 22 cosx
dx \ cscx dz
(2.5.30)
We want to find the tangent line to the graph of f(z) = tan(z) at = 0. First take the derivative:
= i(tan(x)) _ d (sinz _ (sinz)’ cosx — (cosz) sinx _ cos? z — (—sin? z) _ cos? z + sin? z _ 1 .
dx dx \ cosx cos? x cos? cos? cos? x

Evaluating this at x = 0, we find that the slope of the tangent line is f’(0) = 1/cos?(0) = 1. This line also
goes through the point (0, f(0)) = (0,0), so it has the equation y = z.



