MATH 221: Calculus and Analytic Geometry
Prof. Ram, Fall 2004

HOMEWORK 1
DUE September 13, 2004

Problem A. Numbers

(1)
(2)
(3)
(4)
()

What are the positive integers and why do we care?
What are the nonnegative integers and why do we care?
What are the rational numbers and why do we care?
What are the real numbers and why do we care?

What are the complex numbers and why do we care?

Problem B. Computing with complex numbers

(1)

Find a complex number z such that z + w = w for all other complex numbers w.
Find a complex number z such that zw = w for all other complex numbers w.
Compute (3 — 7i) 4+ (2 + 5¢) and graph the result.

Compute (—12 + 3i) — (7 — 5i) and graph the result.

Compute (4 + 8i)(2 — 3i) and graph the result.

—15+1
4+ 2

Compute and graph the result.

Compute (3 — 24)3 and graph the result.

Compute v/2¢ and graph the result.

Compute

1
= and graph the result, where a,b € R.
i
Compute (3 — 5i) + (7 4 2i) and graph the result.
Compute (5 — 2i) — (3 — 67) and graph the result.
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(12) Compute (2 — 47)(3 + 2i) and graph the result.

6
(13) Compute g QZZ and graph the result.

Problem C. Vocabulary

(1) What is sinz?

(2) What is cosz?

(3) What is tanx?

(4) What is cot x?

(5) What is secz?

(6) What is cscx?

(7) What is m and where did it come from?

(8) Explain how to measure angles in radians, in degrees, and how convert from degrees
to radians.

(9) What is the connection between measuring angles in radians and measuring distances?
(10) What is the circumference of a circle of radius 7 How do you kn ow?

(11) What is the length of an arc of angle € on the boundary of a circle of radius r? How
do you know?

(12) What is the area of a circle of radius 7 How do you know?

(13) What is the area of a sector of angle 6 in a circle of radiu s »? How do you know?
(14) Show that sin(—x) = —sin .

(15) Show that cos(—z) = cosz.

(16) Show that sin®z 4 cos®z = 1.

Problem D. Computing trigonometric functions

(1) Explain how to derive sin ¢, cos ¢, tan ¢, cot ¢, sec § and csc ¢ in radical form.
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cosZT tanZ, cotZ ’T c% and csc Z in radical form .

Explain how to derive sin £ T

3

wla

37

Explain how to derive sin 7, cos 7, tan 7, cot 7, sec 7 and csc 7 in radical form .

INE

47

™

Explain how to derive sin 7, cos 7, tan 7, cot §, sec 5 and csc 4 in radical form .

2

vol3

Explain how to derive sin 0, cos0, tan 0, cot 0, sec0 and csc0 in radical form.

Explain how to derive sin ?Zr , COS =T 4 , tan 27 =, cot =f 3” , Sec 3} and csc = 4 in radical f orm.
Explain how to derive sin g”, COST tan g’r, cot = “, sec% and csc% in

radica 1 form.

Compute sin ¢ + cos ¢ in radical form.
Compute sin 7 + cos % in radical form.
Compute sin 7 — sin § in radical form.

Compute (sin %) (cos %) in radical form.

Compute (tan %) (cot %) in radical form.

Problem E. Trigonometric function identities

(1)

tanx + tany

Verify the identity tan(x + y) = T—% . .
— tanz tany

1 —coszx

Verify the identity sin(z/2) = £ 5

3

Verify the identity cos 3z = cos® z — 3 cos z sin® z.

Verify the identity sin 3z = 3 cos? z sinz — sin® z.
Verify the identity sin® Acot? A = (1 — sin A)(1 + sin A).

cos B

Verify the identity tan B = ————.
Y Y sin B cot? B

tanV cosV B

Verify the identity -
sin V'

Verify the identity sin F cot E + cos Etan E' = sin ¥ 4 cos E.
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1 1
(9) Verify the identity —— + —— —1=0.
sec?x  csc?x

secA—1 cosA—1 B

=0.
secA+1 +(:osA+1

(10) Verify the identity

(11) Verify the identity sin V(1 + cot? V) = csc V.

. 9 _

(12) Verify the identity % = cot w.

(13) Verify the identity sec(w/2 — z) = —.
sin z

1

(14) Verify the identity 1+ tan®(r/2 — z) = co2(1/2—7)

sinA cosA

15) Verify the identit =
(15) Verify elenlyCSCA oo A

B tanB
(16) Verity the identity ii‘; = Ci]: = =
. : . 1 9 1 sec? w
(17) Verify the identity + sec” w + =2+ :
csc2 w sec? w csc2 w
1 1

(18) Verify the identity sec? V — sec? V =

+ .
cot*V = cot?V
19) Verify the identity sin® 2 + cos? x = cos* x + sin?® z.
y y
3tan o — tan® «

20) Verify the identity tan 3a =
(20) Verify the identity tan 3o T 3tla

sin o
21) Verify the identit t(a/2) = ——.
(21) Verify the identity cot(a/2) T

(22) Verify the identity cos(w/6 — x) + cos(7/6 + x) = V/3cosz.
(23) Verify the identity sin(a + () sin(a — 8) = sin® a — sin® 3.
(24) Verify the identity sin(7/3 — x) + sin(7/3 4+ x) = V/3cos z.
(25) Verify the identity cos(w/4 — x) — cos(7/4 + x) = v/2sinz.
(26) Verify the identity 2sin acos 8 = sin(a + ) + sin(a — 3).
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(27) Verify the identity 2sin asin 8 = cos(a — ) — cos(a + ).

Problem F. Fun trigonometric function identities

(1) Verify the identity cos 26 = 2sin(w/4 + 6) sin(7/4 — 0).

tan A
(2) Verify the identity (1/2)sin2A4 = 14:1%‘
1
(3) Verify the identity cot(z/2) = ﬂ.
Sinx

(4) Verity the identity sin 2B(cot B + tan B) = 2.

1 —tan?6
5) Verify the identity ————— = cos 26.
(5) Verity e identity -—— 5 = cos
(6) Verify the identity 14 cos2A 2
eri e identi COS2A = ———.
Y Y 1+tan? A
. . . tan 2z
(7) Verify the identity tan 2z tanx + 2 = :
tan x

(8) Verify the identity csc Asec A = 2csc2A .

in 2
(9) Verify the identity cot x = _Smer
1 —cos2x

. - . A A\
(10) Verify the identity 1 —sin A = { sin g s )

2 2A 224 +1
(11) Verify the identity cos* A = cos A+ cos + .

4
sin A +sin B tan(A+ )
12) Verify the identit = 2
(12) Verify the i enlysinA—sinB tan(A; )

: 3
(13) Verify the identity smatsmie tan 2av.
cos o + €os 3

cos2A cot A —1
14) Verify the identit = .
(14) Verify elenlyl—i—sinQA cot A+ 1

cosA+sin A B 1+sin2A4

1 ify the identit -
(15) Verify the i MUY s A —sin A cos 2A
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sin(f — «)

(16) Verify the identity cot o« — cot f = — —,
sin o sin 3

(17) Verify the identity tan 6 cscfcosf = 1.

cot? 0

(18) Verlfy the 1dent1ty COS2 0 = m

1—sinA
(19) Verify the identity H% = (sec A — tan A)%.

(20) Verify the identity (tan A — cot A)? + 4 = sec? A + csc? A.
(21) Verify the identity cos B cos(A + B) + sin Bsin(A + B) = cos A.

tan A —sin A B sin® A

22) Verify the identit = .
(22) Verify the identity sec A 1+ cosA

2tan? A

_— =1 2A.
1+ tan® A o8

(23) Verify the identity

tan A
cos2A°

(24) Verify the identity tan2A = tan A +

2tan A

4sin A _1—|—sinA 1—sinA

96) Verify the identit _ — :
(26) Verify the i en1y1—sin2A 1—sinA 1+4sind

csc A+ cot A

27) Verify the identity tan A + sin A = '
(27) Verify the identity tan A +sin A = ———r =



