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BRONX COMMUNITY COLLEGE
of The City University of New York

DEPARTMENT OF MATHEMATICS and COMPUTER SCIENCE

MATH 13

Final Exam Review problems

. Draw the given vectors, find their x- and y-components (to the nearest hundrenth) and

find their sum. Angles are given in standard position.

A =T75cm, § =240°, B = 2.3cm, 0 = 30°

With the given set of components, find R(magnitude) and 6 (direction, angle):
R, =7.627, R, = —6.353
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— 117 as complex number in rectangular form.

Simplify and write 7 4

. Perform the indicated operations and simplify each complex number to its rectangular

form.

a. 2j — /=150 b. (v/=3)% 4 56

Perform the indicated operations. Express all answers in the rectangular form (a + bj).
a. (—4—j)+ (=T —4j) b. (=4—j) — (—7 - 4j)

c. (—4—j)-(-7—-4j) d ==E

Represent the complex number —6 + 45 graphically and give its polar form.
Represent the complex number 1 — 55 graphically and give its exponential form.
Express the complex number 3(cos 232° + j sin 232°) in rectangular form.
Express the complex number 2.5¢3% in polar and rectangular forms.

Perform the indicated operations and give the answer in polar form.

a. (15.9/142.6°)* b. (0.4/320°) - (5.5/ — 150°) c. 5054%12500
fla)={y* P i) Find £(7) and f(-2)
h(z) =5+ 2z. Find h(5) — h(2).

Find the domain and the range of the given functions: (a) f(z) = vz — 10 (b) g(z) = 22

Graph the given functions.

(a) f(z) =22>+5 (b) f(z)=2

(c) gx) =22+ 1 (d) k(x) =223
Express the given equations in logarithmic form: (a) 373 = 2% (b) 45 =39
Express the given equations in exponential form: (a) log, 1024 =5 (b) log 1343 = -3
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17. Determine the value of the unknown: (a) logy4 =« (b) logry =2

18. Express the logarithm log- % as a sum, difference, or a multiple of logarithms.
19. Express each of the logarithms as a single quantity
(a) —logy x + % log, 81 (b) 2log, 5 + 4log, a* + log, £
20. Find: (a) logys 132 (b) logs 7
(hint: use commong or natural logarithms)

21. Determine the amplitude, period and displacement for each function:
(a) y = 3sin(x — F) (b) y = —4cos(2z + %) (c) y = 210sin(37x)

22. Sketch the graph of each function:

(a) y = sin(3z) (b) y = —3cos(2x) (c) y =2tan(z + %)
(d) y = 40 cos(3mx + 2) (e) y=—2cscx
23. Prove the given identities:
(a) sinzsecx = tanx (b) esc? z(1 — cos’x) = 1 (c) cot Bsec® — cot @ = tan 6
(d) 1;‘;70;” = Snr (e) cos(—z) = cosx (f) sin(§ + ) = cossc
(g) cos® £(1+ ($222)?) =1 (h) ngg = 2cos20 (1) 1—cos20 = -2

24. Find sin 150° by using 150° = 60° 4 90°

25. Find sin4x if sinx = 0.6 (first quadrant)

26. Find sin § if cos 6 = 13 (0° < 9 < 90°)

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

28. Solve trigonometric equations for values of x for 0 < x < 27:
(a) 4sin’z —1=0 (b) 2cos’z —cosz =0

29. Solve the given equations for x in terms of y:
(a) y—6=tan"' 2 (b) y:2sin_1%

(30) page 172/ 3 (31) page 172/ 37 (32) page 172/ 45

ANSWERS:
1. R~ 563, 0=25179° 2. R=1993,60=-39.79° 3. 7+;22 4. aj(2-5/6)
b.—4
5. a.—11—5j b.3 +3j .24 + 235 d.220 6. 2V/13/146.31° 7. /26e 137
8. —1.85—2.36] 9. 2.5/217.72° = —1.98 — 1.53j  10. a. 63912.9/210.4° b.2.2/170° ¢
0.07£110°  11. f(7) =~ 4.65, f(— ) =-5 12. 6 13. see solutions  14. see solutions
15. a. logg - = —3 b. log;32 =32 16. a. 4°=1024, b. ()™ =343 17. a. z=2bh.

y=¢ 18.2log;y—2 19. alog2( ) b. 10g4(25a ) 20. a. 1.56 b. —2.81  21. see
solutions  22. see solutions  23. see solut1ons for proofs  24. % 25. 0.5376

26. g 28. a. T = g,‘r’g,?g,l% le,%’r,%,%’“ 29. a. z =4 -tan(y — 6) b.
r=6-siny 30. 1485 3L. x_—%,y:ngll 32. —115




SOLUTIONS:

1.

10. a

11.
12.
13.
14.
15.
16.
17.

18.

19.

20.

A, =-3.75, B, =1.99 thus R, = A, + B, = —1.79;
A, =—-6.5,B, =1.15, thus R, = A, + B, = —5.35

R=/R2+R2~563, 0, = tan~' (1) = T1.79°, Osandara = 251.79

R=/(7.627)2 + (—6.353)2 = 9.93; 0 = tan~' =&33% = —39.79° or O4qnq. = 320.21°

T\ =t =T+t =T+i%%

2j — /=150 = 2j — /25 -6 - (—1) = 2j — 5jv/6 = j(2 — 5V/6)
V=32 40 = (V3) + (1) = -3+ (-1 = -3 - 1=
(~7—4j)=—4—j—T7T—4j=—11—-5j
(—7—4j)=—4—j+T7+4j =3+3j

74 ) = 28 + 16 + 7j + 452 = 24 + 23

_ (=4—)(=T+4§) _ 28—16j+7j—45> _ 32-9j
—7—4; ( —45)(—7+4j5) 19—1652 =~ 765

r=1/(=6)2+ (4)? = V52 =2V13, 0Opcy = tan"' 25 = —33.69°,

0 = 180 — 33.69 = 146.31°. Thus —6 + 4j = 21/13/146.31°
=V1+25=v26, 0pcf =tan"t =2 =-78.69° or 281.31°;

radians= 2813127 ~ 4 91, Thus 1 — 55 = /26/281.31° = /26 91

180°

poow

a = 3cos(232°) = —1.85, b = 3sin(232°) = —2.36. Thus 3/232° = —1.85 — 2.36j

degrees = 38180° = 217,72 ¢ =2.5c0s217.72° = —1.98, b= 2.55in217.72° = —1.53.
Thus 2.5¢%% = 2.5/217.72° = —1.98 — 1.53;

. (15.9/142.6°)* = (15.9)4/(4 - 142.6°) = 63912.9/570.4° = 63912.9/210.4°
b. (0.4/320°) - (5.5/ — 150°) = (0.4 - 5.5)/(320° + (—150°)) = 2.2/170°

c. % = 24/(320° — (—150°)) = 0.07£470° = 0.07/110°

f(D) =VT+2~465 f(-2)=2-(-2)—1=—-5

h(5)=5+10=15, h(2)=5+4=9, thush(5)—h(2)=15-9=6

a. domain: z > 10, range: f(x) > 0, b. domain: x # 5, range: all real numbers.
see pictures at the end of the handout

a. logs, 2% =-3 b.log,32= %

a. 4°=1024 b. (1) =343

a. exponential form: 2% =4, thus x =2  b. exponential form: (%)2 =y, thus y = %

2
log; 45 = log;(y?) — log, 49 = 2log, y — 2

a. —logya + 1log, 81 = logy 2! + log, 817 = logy (2 )+log29—log2(g)
b. 2log, 5 + 4log, a® +log47 = log, 25 + log, a® —|—log4(7) —log4(25“ )

a. logy; 132 = PER2 ~ 156 b. logs 7= In? ~ 281
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22.
23.

24.

25.

26.

27.

28.

29.

a. amplitude=3, period=2, displacement=7

b. amplitude=4, perlod—— dlsplacement——g =-3F
c. amplitude=210, period=5" = £, displacement=0
see pictures at the end of the handout
(a) sinzsecx =tanz; sinzsecx =sinz- - = S0 —tanyg
(b) esc?x(1 —cos’z) =1;  csc?a(l — cos®z) = 5 -sin’z = Ziﬁzi =1
2 _ . 2 1 _ 1 (l-cos’0y _
(c) cotGSeS 9—cot9 =tanf; cotBsec?—cotl = (L —1) = L, (1=50) =
1 sin?6 _ —
tan 0 (S::)I;? 0 tan 0 tan”§ = tan 6
l4cosz _ _sinz =~ 1l4cosx __ 7 _sinz 9 .9
D Tsne T T-cosz’ sinz . l-cosz’ (1 1cosz)(l—cosz)="sin"z,
1 —cos®’z =sin?z.  Thus our assumption was true and the identity is true.
(e) cos(—z) = cosz;  cos(—zx) = cos(0° — x) = cos0°cosx — sin0°sinz = cosz.

(cos0° =1, sin0° = 0)

(f) sin(F +x) =cosx;  sin(§ +x) = sin § cosz — cos § sinx = cos .

2 2
(sin§ =1, cos § = 0)
(g) cos® §(1+ (Fa5)?) =1 o
sin S sin S 1+cos +si 3
cos 7(1+(11CO§I)2) — 1+(:20§I(1+(1-7-CO§$)2) — 1+(:20>I,(( Eiloizz)sx)s;n w) _ 1+02052'
1tcos® ztsin®z+2cosa _ 1 14142cosx _ 1  2(14cosz) _ 1
(14+cos x)? -2 14coszx 2 l14cosxz
sin 46 sin4f __ 2sin260cos26
(0) Gn2e=2cos20: G99 = T gmog 200520
: 2 _ 2 __2 5.0, !
(i) 1 —cos26 = 1+C0529, TToo™d = 55070 = 12 =2sin“0 =1 — cos 20
sin“ 0

sin 150° = sin(60° + 90°) = sin 60° cos 90° + sin 90° cos 60° = L3 .0+ 1-1 =1
sindr = 2sin2zcos2z = 2- 2sinzcosx - (1 — 2sinz) = 2- 2sinz + /1 —sin’z - (1 —
2sin?2) =2-2-0.6-v1—062- (1 —2-0.62) ~ 0.5376

1—cosf cost9 1_§
blnf R T 2\[ 14

(a) 4sin®2—1=0
Sin2x:i,i.e. sinx = &+ ii.e. sinw:j:%, thus xz =

(b) 2cos?x — cosz =0
2cos?x —cosz = cosz(2¢
cosx = 0 and thus x = 7,

7” or cos:rf%, thus:vzg,%7T
(a) y— 6 =tan™' £ take tan of both sides: tan(y — 6) = £, i.e. z =4 - tan(y — 6)
(b) y =2sin~' £, divide both sides by 2: ¥ =sin""Z,
take sin of both sides: sin § = ¢, i.e. :1: =6-sin§
—-18 -33

—21 44 =(—18)-44 — (—21)- (—33) = —1485



30. re-arrange terms: we need to evaluate the following determinants:

Tx —2y=—6 7 =2 -6 -2 7 —6

4o + Ty = 12 4 7 12 7 4 12

Let’s evaluate the denominator’s determinant: 7-7 — (—2)4 =49 +8 = 57
_ (=6)7—(=2)12 _ —18 __ 6 . _ 7-12—4(—6) _ 108 _ 36 __ 117

=" =3 -1 Y= T s T lm



