BCC/CUNY

MATH 13
Test 3 Sample with Answers/Solutions
1. Determine the amplitude, period and displacement for each function:

(a) y=3sin(x — 7)

Answer: amplitude=3, period=2m, displacement=7
(b) y = —4cos(2z + %)

Answer: amplitude=4, period=m, displacement=—
(¢) y =210sin(37rz)

Answer: amplitude=210, periodz%, displacement=0
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2. Sketch the graph of each function:
= sin(3z)

= —3cos(2z)

= 2tan(z + §)

= 40 cos(3mx + 2)

= —-2cscx

>@@@@@

nswer: see the graphs at the end
3. Prove the given identities:

(a) sinzsecx = tanx

_ sinx

Solution: sinxsecx =sinx - = =tanx
Cos T cos T
(b) csc?2(1 —cos?) =1
Solution: csc?z(1 — cos?) = —— -sinz =1
sin< x

(c) cot@sec?d — cot = tan 6

Solution: cot @ sec? § —cot § = cot f(sec?d —1) = cot (—15 —1) = cot § 1—cos’f —

) cos2 cos? 6
cosf sin“6 __ sinf __
sin@ cos20 ~ cos® tan ¢
l4cosx __ sinx
(d) sinzx ~ 1l—cosz

Solution: use cross-product: (1+ cosz)(l —cosx) =sinz-sinz or 1—cos’z =
sinz or sin?z = sin®z. Thus the identity is true.
(e) cos(—z) = cosx
Solution: cos(—z) = cos(0 — z) = cosOcosx — sin0sinz = cosz
- _
(f) sin(§ +2) =cosx
Solution: sin(5 + ) = sin § cosx 4 sinz cos § = cosx

(8) cos® 51+ (r322)%) = 1

14cosx
2

COR. 2z sinz \2) _ l+cosz _((4cosz)®+sin®x\ _ 14cosaz
Solution: cos® §(1 + (1+CO”) ) = (i,/ > ) ( (Creonn)? ) = 15
14cos? z+2cosx4sin®x _ 1dcosx . 242cosxz __ ldcosz  2(1+cosx) 1

(14+cos x)? - 2 (14+cosz)? — 2 (14+cosz)2 —

(h) sin48 — 2cos26

Solution: sin46 __ 2sin 20-cos 20

=2 <ios 20

sin20 sin 20



(i) 1 —cos26 = Titw

. 2 2 2 2sin®*z o2
Solution: 177 ">g = 14cos?e — sinfutcos?x T sin®zfcos?x 2sin”z

sin? z sin? z

4. Reduce each of the given expressions to a single term.

(a) cos(z 4+ y)cosy + sin(z + y) siny
Answer: cosx

(b) 2cos?(5z) — 1
Answer: cos2z
5. Find sin 150° by using 150° = 60° 4 90°
Solution: sin150° = sin(60° + 90°) = sin 60° cos 90° + sin 90° cos 60° = 0 + 3 = 3
6. Find sin4x if sinz = 0.6 (first quadrant)

Solution: sin4x = 2sin2z-cos2z = 2-2sinz-cosz-(1—2sin’ z) = 4-0.6-++/1 — sin® x-
(1-2-0.6%)=4-0.6-v/1—-0.62- (1 —2-0.6%) = 0.5376

7. Find sin § if cos§ = 12 (0° < 6 < 90°)

. . i 0 l—cosf __ 1_%7 1 V7
Solution: sing = £/ 5> =/ —5* = /135 = 37 ~ 0.2

8. Find cos § if tanz = —0.2917 (90° < x < 180°)

Solution: 1+ tan®z = sec? z, thus 1 + tan® z = —%

cos2z”

2., 1 _ 1 _ 1 —~
Therefore cos® z = TFan?s and cosx = :H/Htan% = \/1+(_0_2917)2 ~ —0.96

Then, cos § = j:\/l‘*“;‘i’“c = \/1+(_20'96) ~0.14

9. Solve trigonometric equations for values of = for 0 < x < 2m:

(a) 4sin®2z—1=0

Solution: (2sinz — 1)(2sinz + 1) =0, i.e., (2sinz —1) = 0 or (2sinxz + 1) =0,
ie., sinx = % or sinx = f%, le. z =g, %ﬂ, %”, HT”.
(b) 2cos?x — cosx =0

Solution: cosz(2cosz —1) =0, i.e.,, cosz =0 or 2cosz —1 =0, i.e,z = T, 37” or

cos T = m ® 3 5w

l.e., T = 9133 929 3 *
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10. Solve the given equations for x:
1z

4
Solution: tan(y —
(b) y =2sin"!

Solution:

(a) y—6 =tan~
6) = 7, ie. x=4-tan(y —6)

. oy . oy
le,sing =¢,ie,z=0-sng



