MA1200 (CB1/CF1)  Additional Exercises on Chapter 4 Semester A, 2017-18

1. Let 6 be an angle which lies between 180° and 270°, and cos @ = —% . Without using a

calculator, find the values of
(a) 4tand+25sind

o
b COS —.
(b) 5

2. It is given that sin A=§ and cosB =%. Without using a calculator, show that one

possible value of sin(A+ B) is %, and find all other possible values.

(Hint: sin(A+ B) =sin Acos B + cos Asin B)

3. If cos(a—ﬂ):—g, cos(a+ﬂ)=g, where %<a—,3<7r and 37”<a+ﬂ<27r, find

cos2p.
(Hint: 28 =(a+ f)—(a— L))

4, If sina+sinf=p, cosa+cosS=q,where =0 and p=q, find tan(e + f).

X
2tan —

(Hint: Use the sum-to-product formulae and tanx = —2)()
1—tan? 5

5. Find all solutions of the equation — 2c0s2 @ =sin 20 for which 0< 6 < 27 .
(Hint: sin 26 =2sin&cos )

6. (a) Starting from the formula sin(A+ B)=sin AcosB+cosAsinB , prove that

sin 3x = 3sin x—4sin® x.
(b) Solve the equation sin3x = 2sin x, giving all solutions for X such that 0<x<2r.

7. (a) Prove that tan X+ cot X = 2c0sec 2x.
(b) Find the general solution, in radians, of the equation 1+ 2cosec 2X = cot X.

8. (a) Express cosX—+/3sinx in the form Rcos(X+«), where R>0 and 0< & <%.

(Hint: cos(A+ B) =cos Acos B —sin AsinB)
(b) Hence, or otherwise, find the general solution of the equation
cos X —+/3sinx++/2=0.



Answers:

72

L@ -2
3

(b) 3

2. Since sin A>0, we have 0° < A<90° or 90° < A<180°.
Since cosB >0, we have 0° < B <90° or 270° < B <360°.
Casel: For 0°<A<90° and 0° <B<90°,

sin(A+ B) =sin Acos B +cos Asin B = g}

Case II: For 0° < A<90° and 270° < B < 360°,

Case III: For 90° < A<180° and 0° < B <90°,

sin(A+ B) =sin Acos B + cos Asin B = (
sin(A+ B) =sin Acos B + cos Asin B = (

Case IV: For 90° < A<180° and 270° < B <360°

sin(A+ B) =sin Acos B+ cos AsinB = g ) + _3
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7. (b) x:n;z—%,forn:O,il,iZ,iB,...
8. (a) cosx—\/§sinx=2005(x+%J

(b) x=2n7z+5—” or x:2n7r—13—7[, for n=0,+1,+2,+3,...
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