Twao cities A and B lie on the equator such that their longitudes are 657 FE and 35° W, respectively.
Find the distance between the twa cities, provided the radius of the Earth is 6400 km.

Solution:
The formula to calculate the distance between two points onithe Earth's surface along the equator is:

Distance — e R
wheres:

» # iz the angular difference in radians, and

* R isthe radius of the Earth.

Step 1: Calculate the angular difference"é

The total longitude difference is:
— 65" + 35" — 100°

Corvert # to radians:

o
Affnraffians) — 8- % — 100 % - Eradians.
Step 2: Calculate the distance
Using the given radius B — 6400 lom:
Distauce—E-R—E—I S

o
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Fcosax — %, find the values of tan 2o for:

. 0<ea< 5 and
2, ﬂﬂ:c:f:'“?"'.

Solution: C)O

Step 1: Recall the formula for tan 2o

tan =

»
To use this formula, we need to calculate@
Step 2: Find sin o and tan o :

From cos o — 2 use the

3 n identity:

% sin” o + cos- o — 1.

31 9 16
sinzﬂ—l—mszﬂ-—l—(g) —-1————.

, :|:4
sina — =—.
)



« Forl < a <  {first quadrant): sina — 2.

» Form< a < '1?’ {third gquadrant): sina — —%.

MNow, calculate tan o

Using tan 2o — +=

tamda
t X

1. Fur[!::n:f::i:



1. Furl]r:u:f::g:

2 Forwm < o < '%’:

»
The calculation is the mm@t&nﬂ = %, 800

*» Form < a< Fitanla — -3,



Draw the graph of f(z) — 6esc (3 + 7).

Solution:

Step 1: Rewrite the function for better understanding
The given function is:

f(z) = 6Besc (r_; - TI!') ,

4

We know that cse(x) — ——, so the graphaf f{£) depends on the behavior of the sine function.

sinlx)*
Step 2: Analyze the sine function

The argument of the cosecant function js:

1r::+
— +m.
3

This is a horzontally stretched siRe function shifted by .
Eey points to considen

1. The period of sin f\”—f - r} is determined by the coefficient of x:

Period — 2—” — 6.

B

=1

Hence, the graph of f{x) repeats every 6 units,



2. The vertical scaling factor is 6, meaning the cosecant will have asymptotes where the sine

function is zero, with maximum and minimum distances scaled

o)

Step 3: Identify key points for sin (5 + ) C)

Let’s find where the sine function is zerg, 1, or -1: lr
*  Feros:
Solve ¥ + 7 — nx, where n € ®
\ T, TI=an—i
Thus, zeros occur at & — 'h.'r,— = —3,0,3,6,...).

* Maxima and Minima:
The sine function read aximum or minimum values {=1) at

- = + 2nw  (for maxima),

\ #—;+r——%—ﬁnﬂ (for minima).

Solving givampecﬁve r-walues for peaks and troughs.



Step 4: Draw the graph

The graph of f(z) — @ csc (5 + ) will:

=

Hawve the amplitude scaled by 6, so the graph reaches & and -6

Have vertical asymptotes at = — —3,0,3, 6, ..

maxima and minima,

respectively,

c.’O

I'll create the graph. Give me a moment.
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Here is the graph of f(x) — 6Gesc (3 + n):



The blue curve represents f(z), wi and troughs scaled by a factor of 6.

The red dashed lines indi
— 238, T\

The graph is pericdic with of E.

O
S
&

ptotes where sin (5 + x) — 0, occuming at = —



Prove that:

Solution:

Step 1: Recall the trigonometric identity
The standard trigonometric identity for the

A+-BYN A-EB
gsin.d — smﬂ - A3 )sm(—).

In this case, let A —aand B — mgthe identity:

g () (55
§>

Step 2: Etpan@
Using the angle s nd difference formulas for sine

a+ﬁ_a—ﬁ)‘

i — sin 1
sin e ( 5 >



sin,ﬂ—sin(w—&—_é).

2 2

O

Step 3: Apply the sine addition and subtraction fnnnulaso
The sine addition formula states:

gin(z +y) = cos T sin .

For sin 5:

. @}

For sin o
gsina — sm +cm ﬂz'ﬂ).
o — n:—l-,ﬂ ; a—ﬁ
A( 2-8) e (222) n (252)






Solve the equation:
9 sinw — 2 — 4sin” w.

Find the solutions for wr in the interval 0 << wr < 2.

Solution: @ »
Step 1: Rewrite the equation

The given equation is

Rearrange terms to form a stan dratic equation in sin un

Step 2: Solve t Mc equation
Let x — sin e equation becomes:

da® —9r + 2 — 0.

in®w—9sinw+ 2 — 0.

Solve this guadratic equation using the guadratic formula:



. —b+ ¥ — dac
20 .

whereae — 4, b— —9 andc — 2

I E i ) —1f, e VII=2
2(4) g J R :
S 9= v4d .
:95
\‘D‘f* '
\ 9

Substitute the values:

Thus, the two solutions for x are: .‘\
] -7 1

= — 2 and - —= -

. % i i

O

Step 3: Check the i
The sine functinnM —1 < sinw < 1. Therefore, x — 2 is invalid since it lies outside this

range.
The valid salution s

sinw —

e | =



Step 4. Solve for w

Using sin w — &, find w in the interval 0 < w < 2m:

O
unciriaﬂin(i).

2. Inthe second quadrant (7 — m

\ (1
+§ iy — W — Arcsin E :
Using a calculator: A

t% wy = 0.2527 (in radians),

o wy = m — (.2627 = 2.8889 (in radians).

Answer:

1. Inthe first quadrant:

The solutions for w are:

w=0.2527 and w = 2.8889 (in radians).



Find the exact solutions on the intenval () < > < 2 for the equation:
1

sect

+2+sin®x+4dcos” z — 0.

Solution: c)

Step 1: Simplify the equation

L ]
Recall that sec?  — —4—. Therefare, @

Substitute this into the equation: \
a; ; ]

cos’

Step 2: Use the Pyth

*r+cos’x — I.Hepﬂacesi.uzm+msz::w'rth1r

The Pythagorean id% i
l+cossxr+4cos-z+2—0.
Simplify:

14+2+5c08 z — 0.



Seost x4+ 3 — 0.

Step 3: Solve for costx

Rearrange the equation: ‘ ’

f o —‘.—3.

Divide through by
@ — 3
- 5

nof possible because cos® x = (0 for all real z.

S

There are no solutions for the given equation on the interval [ < 2 < 2.



Simplify the expression:

Solution:

Step 1: Evaluate sin ' (%:]

We know that:

N
-

We know that:



tan'(v/3) =

La| =

Step 3: Add the results O
Add the two inverse trigomometric values: @ ¢

gin

-1
¥
Find a common denominaton §

. =w+ﬂ'_31r+41r_?'rr
3 12~ 12 12’

Answer: 0
The smp% is:
! (ﬁ) +tan(v/3) = 17

2 12°



gin2r cos2r

sinx COS T
Solution:
1. Simplify the first term 2222,

=n T

Using the double-angle identity:
sin 2r — 2sin'mets r
Substituting imto the eguation:

sin2r (28Mxcosr
: = ; = 2cos T
sin r sin

2. Simplify the second term 2224

Cioe &

Using the double-angle idendity:

i 3 . 2
Cos2r —cos T —58in T

Substituting into the eguatian:

. .
tas 2r cos? r — sin® Sl]:i2 I

- — COSE —
s & COS @ COs I

3. Substitute these results into the original equation:

. a1
sin2r cos2r ) sin”
- = — (2cosx) — | cosz —
sin r COS I COS

Simplify the terms:

sin® r

—2co8r —CcOST +
COS T



R
sln
— COS T <

cos” Qz

L
@siﬂzz—l

4, Combine into a single fraction:

5. Use the Pythagorean identity:

Substituting: \
‘:& -
CE T
6. Simplify the result:
O} =

— s BT
Cos I

Hence proved: 0

& sin2r cos2r
@ : - — seCT
sin = COST




Q.5 (b): Find tan %,given cosfl = % and {—;r P < 2w

Solution:
1. Determine the quadrant of &:
» IX - @ < 27 means §is in the fourth g Q
* |nthe fourth quadrant b
* cosfl =0 % *
* zinf <0

2. Find sin # using the Pythag id
L

Substituting cos @ — "A

= 2
inff+ (=] —1
O}
49
in*f + — — 1
@ E1IN +E‘25
ol N AN A0 IR
625 620 620 625

VET6 24

25 25

sin“ @ +cos 8 —1

ginf® — —



(Megative because sin # < () in the fourth guadrant.)

3. Find tan &:
Use the half-angle identity:

Substituting values

Simplify the denominator: \
> 3 2h L. T 32
\ 25 2% 25
Substituting back: A

Final An *\.’0
% tan? = -2



