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Sample Problems - Solutions

1. tanxsinx + cosx = secx

Solution: We will only use the fact that sin®z + cos? z = 1 for all values of z.

. sinxr . sin? z sinz  cos’zx
LHS = tanzsinx +cosz = ssinx + cosx = +cosx = +
CoS T cos T cosx CcoS T
. 2
sin“ « + cos“x 1
CoS T cosx
1
2. — AN =
tan x SIN T COST
Solution: We will only use the fact that sin z + cos? 2 = 1 for all values of w.
cosr sinzx cos? r +sin’z 1
LHS = +tanr = — - = - = — = RHS
tan sinz  cosx sin x cos & sinx cos x

3. sinx —sinzcos’ r = sin® x
Solution: We will only use the fact that sin®z + cos?z = 1 for all values of z.

LHS = sinz — sinz cos’z = sinz (1 — cos? I) — sinx - sin®2 = RHS

COS v 1+ sin«o
4. - + = 2sec o
1 +sina COS (v

Solution: We will only use the fact that sin®z + cos?>z = 1 for all values of z.

LHS cose I +sina cos? o (1 +sina)? cos?a + (1 +sina)’
1 +sina cosa  (l+sina)cosa (1+sina)cosa (1 +sina)cosa
B cosza+1+23ina+sinza_cos2a+sinza+1+2sina_ 2+ 2sina
(1 +sina)cosa - (I +sina)cosa (1 +sina)cos o
2(1 +sinaw 2 1
(_ ) = =2. = 2sec o« = RHS
(1 +sina)cosa cosa cos &
cos T cos
0. — =2tanx

1 —sinx 1+sinz

Solution:  We will start with the left-hand side.  First we bring the fractions to the common
denominator. Recall that sin?z + cos>x =1 for all values of z.
(S - _Co8% cosz  cosx(l+sinz) cosx (1 —sinxz)
" 1-—sinz l+sinz (1 —sinz)(l +sinz) (1 —sinz)(l +sinx)
cosz (1 +sinz) —cosz (1 —sinxz) cosz +cosrsinz —cosx +cosrsine _ 2sinxcosw

- (1 —sinz) (1 +sinx) 1 —sin’z cos’x
2 ~q p
— 2T otans = RHS

coS I
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CSC T COS T
tanr + cotx
Solution: We will start with the right-hand side. We will re-write everything in terms of sinz and
cos x and simplify. We will again run into the Pythagorean identity, sin®z + cos’ z = 1.

6. cos’r =

1 1 cos T Ccos T CcoS &
e - S COS T - . - -
RHS — _20reost _ sina _ sine 1 _ sin @ _ __sinx
tanx + cotx sinx  CcosT sin? z cos? sinZz + cos? 1
cosx sSm sinzcosxr  sinxcosz SIn x cos SIN T COST

. 2
cosx cosrsinzr  cosix A
= cos? z = LHS

sinx 1 1
7 sinz — cos*x ]
sin®z — cos?x

Solution: We can factor the numerator via the difference of squares theorem.

.o 2 2 .o« .o
tr (sz Q“) — (cos? ) (sm‘2 T + cos? :r) (smz x — cos? ;1:)

4
sin® x — cos
LHS = — = — 5 = — 5
sin“a — cos? x sin“z — cos?x sin®x — cos?x
= sin’r +cos’r =1 = RHS
) tan® x .9
8., —5—— =sin"x
tan®x + 1
Solution:
smw sin’ z sin’ x
a2 — —
LIS — tan®r cos r _ _costx cos?
tan?z + 1 sinz \ 2 sin® x sinz cos*zx
+1 P PN I
cos T COS“ T CcOS“ COS“ T
sin? sin’ z
E—— —— .9 2
a2 e . sin“x cos®x .
— — Ccos“ T —— = Cos“ T _ = - — sin‘ 7z = RHS
S’ r 4+ cos“x 1 Cos* T 1
cos?r cos? x
1 —sinz Cos T
cos T 1 +sinx
Solution:
LHS 1 —sinx 1-—sinx 1 —sinz 1+sinz (1l —sinz)(l+sinz) 1 —sin“z
cos cos cosr  l+sinz cosz (1 +sinx) cosz (1 +sinx)
2
Cos* x COS T
= RHS

cosz (1 +sinz) 1+sinz
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2
tan“x — 1
10. 1 —2cos’x = —
tan“x + 1
Solution:
sin® x sinz cos*x sin? z — cos® z
anl o ; - - [
RUS — tan®z — 1 o2y _ cos’xr cosPx _ cos?
tan?r +1  sin’x sin?z cos’z  sin*z + cos’x
— +1 - T 5
cos? x cos?xr  cos’w cos?® x
sin?z — cos® x cos?x sin?z — cos? z sin?r — cos? z . 9 9
= 5 C 3 = T 5 = =g8in“x — cos” &
cos®x Sm° x + cos*x SIN° T + Cos“x 1

= (1 — cos? (1:) —cos’x =1-2cos’r = LHS

11. tan?d = csc?ftand — 1

. ‘ 1 SN 1 sin®# 1
RHS = csc?ftanl — 1= —— (bm ) —1=— oo l=—+

sind \ cosf sin?f  cos?d cos? 0
, ‘ . . 2
1 cos?f 1 —cos?0  sin?é sin 6 9
_ — e . = = = tan” 6 = LHS
cos?f  cos?d cos? 0 cos? 0 cos t!
COS T
12. secz + tanz = ——
1l —sinx
Solution:
RIS cos x cosT cosz  l+sinz cosx (1 +sinx)
& = . - . : - . : . = . .
1 —sinz 1—sinz 1 —sinz 1+sinz (1 —sinz)(l+sinx)
cosx (1l +sinz) cosz(l+sinz) 1+sinz 1 N sinx LHS
p— . ‘) - = = p—
1—sin“z cos?x coS CcoST  COST

cscd cotd

13, —— — - =
sinfd  tanj

Solution: We will start with the left-hand side. We will re-write everything in terms of sin  and
cos 3 and simplify.  We will again run into the Pythagorean identity, sin® z + cos? z = 1 for all angles

x.
1 cos 3
cscd cot  sinf3 sin 3 1 1 cos 3 cosf 1 cos? 3
IJHS: X - — = - .‘/ = 5 5 A = T 95, 3
sinf  tanf3  sinf sin 3 sin3 sinf  sinfg sinfg  sin®g  sin® [
1 cos 3
1—cos’3  (sin®B+cos?B) —cos’ 3 sin® 3
= O = 5 = — 3 = 1 = RHS
sin” 3 sin® 8 sin‘ 3
14. sin*z —cos*z =1 - 2cos’x
Solution:
. . 2 2 . . . ‘
LHS = sin'z —costz = (sm2 1) - (cos2 L) = (sz r + cos’ ;r) (st T — cos® :r)

= 1- (sin2 2 — cos? L) = (1 — cos® f) —cos’z =1—2cos’x = RHS
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‘

15. (sinz — cosz)® + (sinz + cosz)? = 2
Solution:

. 2 . 2
LHS = (sinx —cosz)” + (sinx + cosz)
sin® z + cos® x — 2sin x cos 93) + (sin2 T+ cos®z + 2sinx cos :r) = 92sin’z + 2cos’ z

(sinz T + cos? L) =2.1=2=RHS

~

I
o

16 sinz + 4sina + 3 3+sinx
’ cos? r 1 —sinz
Solution:
sinz +4sinz +3  (sine+1)(sinz +3) (sinz+1)(sinz+3) sinz+3
LHS = 5 = — = ‘ - = - = RHS
cos? r 1 —sin“z (14+sinz)(l —sinz) 1—sinz
COS T
17 ———— —tanx = secx
1 —sinx
Solution:
~OQ T o . . i e el iy S 2
COS T COS T sinx  cos*x —sinz (1l —sinx)  cos®z —sinx +sinx
LHS = e —tanz = , - = _ = -
I —sinx l —sinz  cosxz cosx (1 —sinz) cosx (1 —sinx)
((’,OSZ x + sin? r) —sinz 1 —sinx 1
cosz (1 —sinx) cosx (1 —sinz) cosx
‘ 1 +sinzx
18. tan?xz + 1 + tanzsecw = —
cos? x
Solution:
) sin® x sinx sin“z  cos®x sin
LHS = tan“z +1+tanxsecr = 5 +1+ . = 5 5 5
cos? x cosr cosr cosix costz  cos?xm
sin?z + cos®x +sinz 1 +sinx
e 5 = 5 = RHS
cos? x cos? x

For more documents like this, visit our page at http://www.teaching.martahidegkuti.com and click on
Lecture Notes. E-mail questions or comments to mhidegkuti@ccc.edu.
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