Section 3.4 (5.7)

Solutions and Hints
by Brent M. Dingle

for the book:

Calculus, Early Vectors
by James Stewart.

7. Find the limit of the given function.
Obviously putting zero in for t results in dividing by zero, which is not good. So
we must find something else to do. We “know” that limy__¢ [(sin x)/ x] = 1. Can
we get our function into that form? Specifically can we get our function into the
form: that lim...o [(sin 5t)/ 5t]. The answer is yes. Recall that 1 / (1/5) = 5. So if
we “take out” 1/5 from the denominator then good things should happen. If you
prefer think of it as multiplying both the numerator and denominator by 5.

i sin 5¢ ~ lim sin 5¢ " g
=>0 ¢ =>0 ¢ 5
o
= lirr()1¥ , recall limit law 3 from section 2.3 which
—> l’
allows us to take constants out of limits
=5%* lirrg 51;1 > , Thm 4 of this section: limy._o [(sin X)/ x] =1
t—> t
=5%1
=5

=5

. sin5t
So from the above: hHOI
1—> l’




10. Find the limit of the given function.

First notice if we just “put zero in” for x, we end up dividing by zero. So we must
try something else. To that end we remember cosz(x) + sinz(x) =1.

We then think... hmmm, what happens if we “multiply by one” or rather we
multiply both the numerator and the denominator by cos(x) + 1...

m cos(x)—1 cos(x) -1, cos(x) +1

li - = lim—
=0 gin(x) =0 gin(x) cos(x)+1
2
= lim cos (¥ -1 remember cos2(x) + sinz(x) =1.

-0 gin(x) * (cos(x) + 1) ’

. sin” (x)
= lim
-0 gin(x) * (cos(x) + 1)

,  cancel out one of the sin(x)’s

~ lim sin(x)

—_—, now “put zero in” for x
=0 cos(x) +1

From above, lim&x)_1 =0
=0 sin(x)




45. Find the given limit.
For this problem you must know: sin(2x) = 2*sin(x)*cos(x).

t'an(x) = lim SIn(x) - 1 , put tan(x) in terms of sin() and cos()
x>z 8in(2x) x>z cos(x) sin(2x)
= lim sin(x) - ! , apply double angle formula
x>z cos(x) 2sin(x)cos(x)
= lim L, 1 simplify

>z cos(x)  2cos(x)

) 1 .
= lim———, “put in ” for x
x>z 208" (x)

1
212

=1

tan(x) _ 1

x>z gin(2x)




48. Find the given limit.
For this one you need to remember Limit Law #4 from section 2.3:
limy s, [ £(X) * g(x) ] = limysq [ £(X) ]* limysa [ g(x) ]

And Theorem 4, from this section: limg_o [ sin(0) /0 ] =1

lim

=1 x? 4 x—2

sin(x—1) _

sin(x —1)

m———— factor the denominator
= (x+2)(x-1)

lim * limM , apply limit law #4
> x +2 x—>1 x—1
lim— j* (1), applylimg_so [ sin(0)/0 ]
=1 x +2
1
*(1), “put 1 in for x”
I+ 2) ( ) P
=1/3
i S =D s

=1 x? 4 x—2

Notice some software packages (and calculators) may believe you are operating in
degrees (i.e. the software thinks that x = 1°. If this is the case it will return the
answer to be: /540, which is the same thing as (1/3)°. To prevent this make
certain the calculator or software program is in RADIAN mode.



Section 5.7
(continuing from 3.4)
Solutions and Hints
by Brent M. Dingle

For this section you might want to refer to the below table:

Function Given

Its Anti-Derivative

k*x" (andn#-1)
where k is a constant

k * xn+l
n+1
where k is a constant

1
X

In(lx1)

k *e*
where k is a constant

k *e*
where k is a constant

k * cos(x)
where k is a constant

k * sin(x)
where k is a constant

k * sin(x)
where k is a constant

-k * cos(x)
where k is a constant

k * secz(x)
where k is a constant

k * tan(x)
where k is a constant

1
-l
1— 2 sin” (x)
1
1+ 12 tan’l(x)




Section 5.7
11. h(x) = sin(x) — 2*cos(x)

So h(x) = f(x) + g(x), where f(x) = sin(x) and g(x) = -2 * cos(x)
H(x) = F(x) + G(x) + C

f(x) = sin(x) - F(x) = —cos(x), from looking at the table above
g(x) = —-2*cos(x) - G(x) = -2%sin(x), from looking at the table above

Thus,
H(x) =Fx)+Gx)+C
= —cos(x) + (-2)*sin(x) + C
= —co0s(x) — 2sin(x) + C
Do NOT forget the +C !!!
The antiderivative of h(x) = H(x) = —cos(x) — 2sin(x) + C
Section 5.7

12. f(t) = sin(t) — 2*t"2

Notice we rewrote 24/t as 2. And as with problem 11 we see we can break the

given function into the addition of two separate functions:

f(t) = g(t) + h(t), where g(t) = sin(t) and h(t) = —2%t".
F(t) = G(t) + H(t) + C

g(t) =sin(t) 2> G(t) = -cos(t)
h(y =-2%"2 > HO =2 * ")/ (Ya+ 1) = (2 * ")/ (3/2) = (-413)*".

Thus,
Ft) =G(t) +H(t) +C
F(t) =—cos(t) + (-4/3)*¢* + C

—cost(t) — (4/3)*t* + C

The antiderivative of f(t) = F(t) = —cost(t) — (4/3) * £ +C.







