MAT 137Y 2007-08 Winter Session, Solutions to Problem Set 2

1 (SHE Section 1.6)

62. It is known that sinx has period 27, so sinax has period 27 /a. Therefore sin %x has period 4.

72. g(—x) =sec(—x) = Cos(l_x) = —L_ = secx = g(x) (since cosx is even). Therefore g is also even.

84. We use the figure below. & = csinA and x = ccosA. Therefore,

a® =W+ (b—x)* = ¢*sin? A+ b* — 2bccos A + ¢ cos’ A = b? + ¢> — 2bccos A.

2 (a) Notice that ksin(x+ ¢) = ksinxcos ¢ + kcosxsin¢. Therefore
ksinxcos ¢ +kcosxsing = Asinx+ Bcosx = A =kcos¢, B=ksing.

Observe that A% + B? = k? cos? ¢ + k*sin” ¢ = k*. Hence,

A B
k=+\AZ+B2, cosp = ——, sin=-———.
(p 1/Az_i_BZ (P 1/AZ_'_BZ
(b) For (i), we have A = % and B = 1. Then by part (a) we have k = %4— 1= \% cos P = % = %
and sin¢ = g It follows that ¢ = Z. Hence \% sinx+ cosx = % sin(x+%).

For (ii), we have A = —5 and B = 5. Then by part (a) we have k = /25425 = 5v2, cos ¢ =

55 = — 5 andsing = —-. It follows that ¢ = F.

Hence —5sin2x+ 5cos2x = 5v/2sin(2x + %)
3 (a) Using the addition formulas for cosx,

1 1
E[cos(u%—v) +cos(u—v)| = E[cosucosv— sinusinv+ cosucos v+ sinusinv] = cosucosv,

1
E[cos(u—v) —cos(u+v)| = i[cosucosv+ sinusiny — cosucos v+ sinusinv] = sinusinv.

(b) Using part (a),

s IR o 1T 1 11 in iz | In T 3n
tanEtan Hz _ singgsin 57 slcos(5g — 57) —cos( 55 + 57)] _ cosg—cos
24 24 cosFcosHE  lcos(HF+TE)+cos(HE—TF)]  cos3E+cosZ
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We only consider the solutions within the interval [0,27]. Factoring the expression on the left side
gives us
g(x) = cosx(2sin® x+ 3sinx — 2) = cosx(2sinx — 1)(sinx+2) > 0.

The expression is zero when cosx = 0 or sinx = %, which is x = %, 37”, %, %”. We can draw a chart of

signs to find where the expression is positive or negative.

0<x<Z Zox<Z Zoyx<3 Moy FTox<on
Cosx + + — — +
2sinx—1 — + + — —
sinx+2 + + + + +
8(x) - + - + -
50 g(x) >0 when Z < x < Z or 2Z < x < 3Z. Since we want all solutions on the entire real line, the

inequality is satisfied for x € (£ +27n, £ +27n) U (2 +27tn, X + 27n) for all integers n.

@ 1 1 sinx
1 == = .

cotx—cscx cosx_ 1 cosx—1

sinx sinx
1 cos

- 2 smp _smp 1—cosB 1—cosp
ii) esc“fB —cscBcotP =cscP(cscB —cotP) = - = =
(i) esc” B —escpeotp = escflescp —cotfp) = 2 e e

1 —cosp B 1
(1—cosB)(1+cosB) 1+4cosf’
(iii) csc* @ —cot* 8 = (csc? 8 —cot? 0)(csc? 6 +cot? @) = csc? O + cot? O (since csc? O —cot? 6 = 1).

sin2x 2s8inxcosx 2sInXCOSX  COSX

= cotx.

(iv)

1 —cos2x 1 —cos2x+sinx 2sinx sinx



