5.1 Reciprocal, Quotient and Pythagorean Identities Name:

Transform the expression on the left to the expression on the right. Use a separate sheet of
paper.

1. cosXx tanx to sinXx 2. cscX tanX to secXx
3. secxcotxsinx to1l 4, cscXxtanxcosx to1l
5. sin’ X secX cscX tO tan X 6. cos’ X cscX secX tO cotX
7. tanX+cotXx to cscX secX 8. sinX+cotX cosx to cscx
9. cscx—sinX tO cot X cosX 10. secXx—cosXx to sin Xtan X
11. tanX(sinX+cotX cosX) to secx 12. cos X(secx+cosx csc? X) to csc? x
13. (l+sin X)(l—sin X) to cos’ x 14. (secx—l)(secx+1) to tan’ x
. 2 . 2 2
15. (cosX—sz) to 1—2cos Xsin X 16. (l—tanx) to sec’ x—2tan X
17. (tan X+ cot x)2 to sec’ x+csc? X 18. (cosx—sec X)2 to tan® X —sin’ X
2 2
csc” X—1 1—cos” X i
19, ——— to cotXx cscx 20, ————— to sin X cos X
COS X tan X
2 2
sec” X—1 1+cot” X
21. ————— to tanX secXx 22. ——to cot’ X
sin X sec” X
secX sinX cSCX cosX
23, ——— to cot x 24. . to tanx
sinX cosX cosX sinX
1 1 1 1
25. + to 2csc’ x 26. + to 2secx
1-cosXx 1+cosX secX—tanX sec X+ tan X

Monday — ODDS
Tuesday - EVENS



5.2 Proving Trig Identities

Name:

Prove each identity. You may start on either side, but once you start you must work only on

one side! Use a separate sheet of paper.

1. secx(secx—cosX)=tan’ x
3. sinx(cscx—sinX)=cos’ X
5. csc’ Xx—cos> X csc’ x =1

7. (secx+l)(secx—1)=tan2 X
9. sec’ X+tan” X sec’ X =sec” X

11. cos* x—sin* x=1-2sin* X

1 COS X
13. — ————=tanX
sin X cos X sin X
sinX cosX
15. + =1
cscX  secX
17. —— =c¢se? X—csc X cot X
1+cos X
cos X cos X
19. ———=cot’ X
secXx—1 tan” X
sec X
21, — = —gec’ X+secX tan X
sec X —tan X

23. sin’ X cos® X =sin’ X —sin’ X
25. sec’ X+csc? X =sec” X csc’ X

1-3cosx—4cos’x _1—4cosX

27.

sin® X 1—cos X

Thursday — Odds
Friday - Evens

10.

12.

14.

16.

18.

20.

22,

24.

26.

28.

tan X (cot X+ tan X ) = sec’ X
cos X(sec X —cos X) =sin” X
cos’ X+tan’ X cos® x =1
(1+sinx)(1—sinX)=cos’ x
cot’ X csc” X —cot” X = cot* X

sect x—tan* x =1+2tan’ X

secX sinX
—— =cot X
sinX cos X
1 1
2 + 2 = 1
sec” X c¢sc” X

=sec’ X+secX tan X

1—sin X
sin X 1-cosx
+— =2cscX
1—cos X sin X
1+sin X
———— =2sec’ x+2secX tan X —1
1—sin X

sin’® X cos? X = cos”® X sin X —cos” X sin X

1

secX+tanX=—————
secX—tan X

sec’X—6tanXx+7 tanX—4
sec’ x—35 tan X+ 2




4.3 Sum and Difference Properties (1) Name:

Use the cofunction properties to find an equivalent expression:

1. sin52° 2. cot43° 3. secz?ﬂ 4, cos% 5. csc3—7Z

Rewrite each expression with a positive argument using the odd/even properties:
b4
6. sin(-70° 7. -25° 8. tan| ——
sin(-70°) sec(-25°) ( 7}

°. cos(—zj 10. cot(—35°) 11. csc(—g—”j
5 13

Simplify the given expression using the sum and difference properties:
12. sin5ecos3—cos5esin3 13. c0s37°+c0s23° —sin37%esin 23°

tan 2X + tan 5X
14. 15. cos(X+ Y)ecosy+sin( X+ Y)ssin
1 —tan 2Xstan 5X (x+y)-cosy (x+y)siny

. Sz T St . & 1+tan3Xtan4Xx
16. sin—cos— —cos—sin— 17.
12 12 12 12 tan 3X —tan 4X




4.4 Sum and Difference Properties (2) Name:

Angles A and B are in standard position. Let sin A=§, cosA>0and tanB = % cosB<0.

Draw angles A and B in the appropriate quadrants and find the following:
1. cos(A-B) 2. sin(A-B) 3. tan(A-B)

Angles A and B are in standard position. Let sin A:%, cosA<0and tanB = —%, cosB>0.

Draw angles A and B in the appropriate quadrants and find the following:
4. sin(A+B) 5. cos(A+B) 6. tan(A+B)



Find the exact value.

7. cosls®

9. cotls®

11. sin75°

13. tan75°

Don’t make it harder than it needs to be!
8. tanl15°

10. secl5®

12. cot75°

14. csc75° 15.

sec75°



4.5 Sum and Difference Properties (3) Name:

Show that the trig functions do NOT distribute over addition and subtraction by
letting A=60°and B=90°":

1. sin(A+B)=#sin A+sinB 2. cot(A—B)=#cot A—cotB

3. sec(A+B)=#sec A+secB 4, csc(A-B)#cscA—cscB

Demonstrate that the given property is true by substituting A= 2?” and B =%

5. cos(A— B) = c0S Ascos B +sin Aesin B

6. sin(A—B) =sin A«cos B —cos Assin B



Prove that the given equation is an identity:

7. cos(&—90°)=sin6’ 8. sec(x—zjzcscx
2

9, tan(x—90°):—c0tx 10. cos(x—%[j:—sinx

. ) cos(x—Y)
11. sin(x+7)=-sinx 12, —— =2 =cotx+tany

sin X cos Yy

) T Vs . ) 1

13. sm[x+gj+cos(x+§j=cosx 14. szsmy=§[cos(x—y)—cos(x+y)]

15. (cos Acos B —sin Asin B)2 + (sin Acos B +cos Asin B)2 =1
Hint: Don't foil!



PreAP PreCalculus Name:
4.6 Proofs Jigsaw My number (1-5):

You will be assigned a number #1-5. You are to become the “expert” on this question by working with others
who are assigned your number. Then, you will report back to your original group and teach them how to do
your question. They will then teach you how to do each question! Any question not covered by your group
needs to be completed by the end of class!

1+sin X sin(X—y) tanx—tany

1. tan® X+ 1+ tan Xsec X = > 4, — =
cos’ X sin(x+y) tanx+tany

5t X+ Cot X — S6C X CSC X 5. sm(x+ y)+s1n(x—y):2s1n Xcos Y

sin? X _ 1-cosx
cos’ X+3cosX+2 2+cosX

3. 6. sin (7 +x)=—sinx
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