Math 10350 — Example Set 05B
Section 3.5 Higher Derivatives
Section 3.6 Trigonometric Functions

1. Consider the function f(t) = t* — 2e! + 2.
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a. Find the following derivatives of f(t): (i) f'(¢), (ii) f"(t) = 2 (iii) f"'(t), and (iv) e

b. If f(t) represents the position of a particle moving on a straight line, what would f’(¢) and f”(¢) mean
physically?

2. Define the trigonometric functions:

nx cos
tanx = , cotx = — , secx = and cscx = — .
COS T sin x CoS T sin x

d d
Use the fact that %(sin x) = cosx and — (cosz) = —sinx to show that

dzx
a. —(tanz) = sec? c d (secx) = secx ta
.—(tanz) = T . — T) = rtanx
dzx dzx
d
b. —(cot z) = —csc® x d. —(cscx) = —cscxcotx
= (cotz) ~(csea)

3. Using the equilateral triangle and right isosceles triangle, determine all trigonometric ratios of the special
angles m/6, m/4 and 7/3.

4. A piece if wood floating on the surface of a pond is bobbing up and down according to the position function
s(t) = cos(t) +sin(t) cm

where ¢ is in seconds.

(a) Find formulas for both its velocity and acceleration at time ¢ seconds.

(b) Find smallest time at which the velocity of the piece of wood is zero.

sin x 1—cosx
5. Assuming that lim —— =1 and lim ——— = 0, answer the questions below:
z—0 X z—0 T
. . .. sinTx .\ .. tanx
a. Find the values of (i) lim and (ii) lim
z—0 3x z—0 2z

b. Show that the derivative of sinz is cosz. You will need the identity sin(A 4+ B) = sin A cos B 4 cos A sin B.



1. Consider the function f(t) = t* — 2e’ + 2.

: : . N e Pfo L df

a. Find the following derivatives of f(t): (i) f'(¢), (i) f"(t) = L (iii) f"(t), and (iv) gt
e e it o
Deivakve notations: £'14), 76 F Second Devivative: e dFF  ete.

devivative rules:
fio=c » Fw:0
Fixyzax" = F'x)zan-x""
F(x)=a€ «> F'(x)=ae”

b. If f(t) represents the position of a particle moving on a straight line, what would f’(¢) and f”(¢) mean

physically?

2. Define the trigonometric functions:

sinz co
tanz = , cotx = — , secx = and cscx = —.
cosx sinx cos sin
d, . d .
Use the fact that —(sinx) = cosz and d—(cos x) = —sinz to show that
b 7
a. —(tanz) = sec’ x c i(sec x) = secx tan x
" da dx
b i(cotx)——cchx d i(cscx)——cscxcotx
" dx B " dx B
. . . . . . . p' - '#
quotient yule: =252—
F=sinx g=Cosx
F'=cosx g=-sinx
sinxkcosx=1

:qub\ién’fim\:e
Fcosx gesinx
Hisinx . g=cosx

sitxrcosx=1



d
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4. A piece if wood floating on the surface of a pond is bobbing up and down according to the position function

s(t) = cos(t) +sin(t) cm
where ¢ is in seconds.
(a) Find formulas for both its velocity and acceleration at time ¢ seconds.

(b) Find smallest time at which the velocity of the piece of wood is zero.

Nelocity = derivative of position; accelevation: derivative of velocily
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5. Assuming that hm —— =1 and lim ——— = 0, answer the questions below:
-0 x z—0 X

sin 7x tanx
and (ii) lim
T z—0 2z

a. Find the values of (i) lin%)
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b. Show that the derivative of sin x is cosz. You will need the identity sin(A + B) = sin A cos B + cos Asin B.
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