1. Solve the following inequalities for the acute angle z:
(a) 1/2 —sinx > 0;

(b) V/3/2 — cosx < 0;

(c) V3/2 — cotx > 0;

(d) V3 —tanz > 0;

2. Solve the following inequalities for the angle x such that 7 < z < 27
(a) V2/2 +sinz > 0;

(b) 1/2 4 cosx < 0;

(c) tanz — /3/3 < 0;

(d) cotz — /3 < 0;

3. Calculate sin a and cos «v if:

(a) 3sina + 4 cos o = 5;

(b) 3sina — 3sin® a 4 cos? a — 1 = 0.

4. Write the following expressions in terms of: (1) tana; (2) cot a.

3 sin v cos «

4sin? a + 3 cos? «

sin o cos «

b
(b) 5sin® o + 3 cos2 o
2sina—381n3a.

()

5cos?2a —4cosa’

5. Simplify the following expressions:
sinc + cosa  sina — cos o 1 1
(a‘) : + . . 2 + 2 ’
SINn (¢ — COS & SIn & + Cos « sin” « COS“ (¢
(b) \/1—cosa \/1—|—cosa 2'
1+ cosa 1—cosa/ '’

(sina + cos a)? — (sin o — cos a)?

(c) : ;

COS & SIn &

+ 3) — cosasin 3
+ ) —sinacos 3’
— ) +cosasin 3

— ) —sinasin 3’




sin(a + ) + sin(a — )

(£) cos(a + ) — cos(ax — f3)

I

(g) (sina + cos 3)% + (cos a + sin 8)? — 2sin(a + 3);
(h) (sina — sin 3)% + (cosa — cos 8)% + 2 cos(a — B);

.3 3 3 .3

.. sin” a — cos cos® a — sin )

(i) — b - b —sin(a + f);
sin a — cos 3 cosa — sin 3

3 3 .3 . 3

. cos®a+cos® [ sin® a4+ sin” 3

(J) : —— + cos(a — B);
cos « + cos 3 sin v + sin 3
2sin2x—sin2x'

(k)

2cos? x — sin 2x’

(cosx —sinz)? — cos 2z

()

2sin’ r — sin 2z

sin x sin 2x

(m)

CcOS X — COS T cos 2

Ccos x sin 2x

(n)

sinz + sinx cos 2z

6. Given that sinx + cosx = m, calculate sin x cos x.
7. Given that tanx + cot x = m, calculate:

(a) tan® z + cot? z.

(b) tan® x + cot® .

8. Prove the following identities:
sin o CoS & B tan2a+1'

(a) -

sinw +cosae  cosSo — sina tan?a — 1’

(b) cos? a + 2sin® o + sin® atan® a = 1/ cos? a;

(c) cos? a(tana +2)(2tana + 1) — 5sinacos o = 2;

4

4o —sin a;

(d) cosa(l — tan a)(sin a + cos ) = cos

l—tanatan3  cos(a+ )
Il +tanatanf  cos(a— f3)’

()

(f) cos? 2 — 2 cos x cos avcos(a + x) + cos?(a + ) = sin® x;

cosx —sinx Ccos 2x

(2) =

cosx +sinx 1+sin2x’




(h) tan(m/4 4+ ) — tan(w/4 — z) = 2 tan 2x;
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(i) tan(w/6 4+ z) tan(7w /6 — x) = Yeos2m £ 1

(j) tan o 4+ 2 tan 2ae = cot @ — 4 cot 4day;

(k) sin 18° cos 36° = 1/4;

(1) tan(z/2) + 2sin(x/2) cot x = sin x;

(m) sin(30° 4+ «) 4 sin(30° — a) = cos ov;

(n) cos(60° — a) + cos(60° 4+ a) = cos a;

(0) sin(45° + @) + sin(45° — a) = v/2cos a;

(p) cos(60° — a) — cos(60° + ) = v/3sinq;
cos 2x — cos4x

—tan3zt .
( ) cos 2x + cos4x anortane

9. Without using calculators evaluate:

a) sin(m/3 4+ «), if cosa =1/2 and 0 < a < /2.

b) cos(27/3 — a), if sina = v/3/2 and 7/2 < a < 7.

c) sin(a + 3), if sina =1/3, cos f = —v/3/2, and 0 < a < 7/2, /2 < B < 7.

d) tan(w/4 + a), if cosa =1/3 and 0 < o < /2.

tan(a — (), if sina =2/3, cos f=1/2,; and 0 < a < 7/2, 0 < § < 7/2.

cot(3n7/4 — @), if cosa =4/5 and 37/2 < a < 2m;

sin 2, if sinae = 1/2 and 0 < o < 7/2;

cos 2a, if cosa = —/3/2 and 7/2 < a < 7.

i) tan2q, if sina =1/2 and 0 < a < 7/2;

j) cos B, if cosa =1/7, cos(a+ ) = —11/14,and 0 < a < 7/2,0 < B < 7/2;

k) sin(a — B+ ), if sina = 2/3, sin § = 3/4, siny = 4/5, and «, 3, are acute angles;
1) 12sin® o — 7sin 2a + 4 cos? o, if tana = 2/3;

m) sin 3« and cos 3a, if sina = 1/3.

10. If o, 3, are the angles of a triangle and sin? a+sin? 3 = sin® y, show that this triangle

is a right triangle.



11. If « + B+ v = 7 show that cos? o + cos? 3 + cos? v 4 2 cos a cos Bcosy = 1.
12. Given that sinx — cosx = m, calculate sin 2z.

13. Without using calculators evaluate sin «, cos o, and tan « if:
(a) sin2a = v/3/2, 0 < 2a < 7/2;

(b) cos2a = —1/2, /2 < 2a < 3

(c) tan2a = V3,0< 20 < T/2;

(d) cot 2a = —/3/3, 0 < 2a < 7.

14. Calculate sin 2« cos 2a, and tan 2« if:

(a) sina = 2a/(a® + 1);

(b) cosa = (a? — b?)(a® + b?);

(c) tana = 2ab/(a? — b?).

15. Reduce the fractions:

sin 3x

(a)

sin 6’

COS T

(b)

sin 2z’
cos X
(c) 1+ cos 2z’
1-— COST
sin(z/2)’
1+ cosx
(€) ——;
sin
1+ cos2x
cosx

(f)

in 2
16. If 3tana = 2tan 3 then tan(8 — ) = %.

17. Without using calculators evaluate sin(7/8), cos(mw/8), and tan(w/8).
18. Show that:



© , T 22+ 24++/2
C) COS 32— 4 .

a—ﬁ:

19. If cosa = 40/41, cos 3 = 60/61, and «, 3 are acute angles, then sin?

20. If a« + B+ v = 7 then sina 4 sin § 4 sin~y :4COS%COS§COS%.

21. Without using calculators verify the following equalities:

2

(a) sin40° + sin 20° = cos 10°;

(b) sin40° 4 cos 70° = sin 80°;

(c) cos T5° — cos 15° = —+/2/2;

22. Factor the following expressions:
(a) 1+ sinx;

(b) 1+ cosx;

(c) 1 —sinz;

(d) 1 — cosz;

(e) 1/2 + sinx;
(f) 1/2 — sin x;

( \/_/2 + cos T;
(h) v/2/2 + sin z;

g

)
h)

41-61°



