Trigonometry of acute angles - Answers

Task 1. Calculate value of the trigonometric expression below, using
data given in the figure.

(tana + 2cota) - sina - cosa =

Solution 1 3

(tana + 2cota) - sina - cosa = tana - sina - cosa + 2cota - sina - cosa =

sina cosa . )
= -sina - cosa + 2-——- sina-cosa = sin“a+ 2-cos‘a =
cosa sina

) 2 2 2 3.\’ 9
=sin“a+ cos“a+ cos“a= 1 4+ cos“a = 1 + (—) :1+E:1'9

Solution 2

Let x be the length of the site opposite the angle a.
By Pythagoras’s Theorem: x? = (\/1_0)2 -32=10-9 = 1.
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Therefore (tana + 2cota) - sina - cosa = G + 2- 3) .

Answer: 1.9
Task 2. Calculate the expression below and write the answer in the simplest form.

(ctg45° + tg60°)(cos60° — sin60°) =

Solution
(ctg45° + tg60°)(cos60° — sin60°) = (1 + V3) <% — ?)
1 1 2 1
= (1+V3)(1-V3) =5 (1~ (V3))=5-Q-3)=-1

1
Answer: — 3
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Task 3. Find the perimeter of the triangle ABC using data in the picture.

8

Solution (by using special right triangles)

Perimeter(ABC) = |AB| + |AC|+|BC| = (5V3 +5)+5vV2 + 10 = 15 +5V2+5V3

Answer: 15 + 5v2 + 5v3

6

Task 4. An acute angle a satisfies the equation sina + cosa = Calculate values of the following

V26
expressions: (a) sina - cosa, (b) sin*a + cos*a.
Solution a Solution b
6
sina + cosa = —
V2
—_— , 36 sin*a + cos*a =
(sina + cosa)* = %
-, _ ) 18 = (sin®a + cos?a) ? — 2 - sina - cos?a =
sin“a + 2 - sina - cosa + cos“a =1—3
18 = in2 2 2 _ . i . 2
sin?a + + cos?a + 2 - sina - cosa = °F (sin“a + cos”a) 2+ (sinac- cosa)
18 2
1 + 2-sina-cosa =— :12_2.<i> :1_2.2_5:
13 26 676
2 - sina - cosa = —
13 _ 626 _ 313
_ "~ 676 338
sina - cosa = —
26
. 5 313
Answer: (a) - 0) 5
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