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Exercise - Page 52 - Textbook page 52

Question 1
Prove that

tanA+secA—-1 1+sinA

tan A —secA +1 - cos A

Solution

According to the question,

tanA +secA-1
LHS = tanA-sec A+1

sinA 1 1
_ COosA cosA
sinA 1 11

coSA cosA
sinA+ 1 —cosA

SinA—1+cosA
sinA+ (1— cosA)

sinA — (1— cosA)

Using the identity,
sin2A + cos?A = 1, we get,

sinA+ (1 —-cosA).
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sinA+({1-cosA)  sin A+(l1—cosA)
~ LHS =sinA—{1-cosA) sin A+{1-cosi)
{sinA+ (1—cosA)}?
sin? A — (1 — cosA)Z
sinA + (1 — cosA)?+ 2sinA (1 — cosA)
sin? A — (1 —cos A)2
(sin A+ cos®A) + 1 — 2cosA + 2sinA (1 — cosA)
sin? A— {1+ cos?A—2cosA}
(1) +1—2cosA+2sinA(1— cosA)
(sin?A—1) —cos?A+ 2cosA
2(1 —cosA) + 2sinA (1 —cosA)
(—cos?A)—cos?A+2cosA
2(1+sinA)(1— cosA)
—2cos?A+ 2cosA
2(1+sinA)(1— cosA)

2cosA(1— cosA)

(1+sinA)
= —— = RHS
cosA

Hence, L.H.S = R.H.S

Question 2
If [2sina | (1+cosa+sina)] = y, then prove that [(1- cosa+sina) / (1+sina)] is also equal to y.

. l-cosa+sing  l-coso+sinc 1+cosa+sina |
Hint : Express _ = _ . _
l+sma l+smao l+cosa+sma |

Solution

According to the question,

y =2sina /(1+cosa+sina)

Multiplying numerator and denominator by (1 — cos a + sin q),

We get,
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2sina 1—cosa+sina

=Y

= - b4 -
l+cosa+sina 1—cosa+sina
2 sina (1+ sina) — cosa

= X
(1+sina) +cosa  (1+sina) — cosa

Using (a + b) (a-b) = a’ — b?, we get:

2sina{(1+sina) — cosa}

(1+sina)? —cosZa
2sina(l+sina) —2sinacosa

1+ sin2a+ 2sina — cos?a

u - 7
Since, 1 — cos?a = sin’ o

2sina(1+ sina —cosa)

y - sina+ 2sina +sin? a
2sina(l+sina— cosa)

2sina(l+sina)
(1+ sina— cosa)

- V= (1+ sina)
(1—cosa+ sina)
- )= (1+ sin a)

Hence Proved

Question 3

If m sin 0 = n sin (8 + 2a), then prove that

tan (6 + o) cot o = (m + n)/((m — n)

[Hints: Express sin(0 + 2a) / sin® = m/n and apply componendo and dividend]

Solution

According to the question,

m sin 8 = n sin (6 + 20)

To prove:

tan (6 + a)cot a =(m + n)/(m — n)

Proof:
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m sin 6 = n sin (8 + 20q)

= sin(6 + 2a) / sin6 = m/n

Applying componendo-dividendo rule, we have,

sin{8+2a)+sin8 m+n

= sin(B+2a)—sin 8 " m-n

By transformation formula of T-ratios,

We know that,

sin A + sin B = 2 sin ((A+B)/2) cos ((A - B)/2)

And,

sin A—sin B = 2 cos ((A+B)/2) sin ((A— B)/2)

On applying the formula, we get,

28 4+ 2a 0+20—0
2511]( 2 )CDS( 2 ) _“1+ 1
2(03(23 ;2{1)5”‘ (B+22ﬂ—8) m=n
sin(8+ajcos(a)  m+n
= cos{B+a) sinfa) " m-n

{ tan x = {5]11 'K}-"I{CGS X}}

_, tan(6 + o) cota = —

Therefore, tan (6 + a) cot a = (m + n)/(m — n)

Hence Proved

Question 4

If
[Hint: Express tan 2a as tan (o + B + o — ]

Solution

According to the question,

cos(a + ) =4/5 ...(I)

ExameElite - examelite.com
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We know that,
sin x = V(1 — cos?x)
Therefore,

sin (a + B) = V(1 — cos?(a + B))

= sin (a + B) = V(1 — (4/5)2) = 3/5 ... (i)

Also,

sin(a — B) = 5/13 {given} ...(iii)

we know that,

cos x = V(1 — sin®x)

Therefore,

cos (o — B) = V(1 — sin®(a — B))

= cos (o — B) = V(1 - (5/13)?) = 12/13
Therefore,

tan 2a =tan (a + 3 + a — )

We know that,

tanx+tany
tan(x +y) = 1_tanxtany

tan(o+f)+tan(a—f)

~ tan 2o = 1-tan{a+f) tan(a—f)
sinfo+p)  sinfo—B)
cos(a+g) cos(a—g)

sinfa+g)_ sinfa—g)

= tan 2o =~ cosia+f) cosia—@]

From equation i, ii, iii and iv we have,

ExameElite - examelite.com
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= tan2a =

Hence, tan 2a = 56/33

Question 5

If tanx = b/a then find the value of

Ja—b _\/a—b
a—>b a+bh

Solution

According to the question,

tan x = b/a

Let,
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a{1+§)+ a(l—?
ﬂ(l-g) .ﬁf”s)
(1+tanx) (1—tanx)
\_(l—tanx} j{1+tanx]
-..F1+tanx+w.l’1—tan:-:
vil-tanx +1+tanx
(ViFtanx) + (V1 —tanx)’
" (VI-tanx)(VI ¥ tanx)
l1+tanx+ 1—tanx 2
Vi—tan’x  JV1-tan’x
at+b ﬂ 2

El-h+ 3+h=w"'1—l:.an3x
2

- s i
'“n" 1 costd

2

=

yicosif—sin=f

. tosf =
o eostd — sin“d = cos20
2cos

v ros 26

S Y=

Question 6

Prove that cos 0 cos 6/2 — cos 30 cos 90/2 = sin70 sin40
[Hint: Express L.H.S. = % [2cos 0cos 0/2 — 2cos 30 cos 96 / 2]

Solution

Using transformation formula, we get,
2 cos Acos B =cos(A+B) +cos (A-B)
-2 sin A'sin B = cos(A + B) — cos (A — B)

Multiplying and dividing the expression by 2.
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8 a8
. LHS = (2 cosB cos; — 2cos30 ms—)

Apph mg transfc:rmatmn formula, we get,

Lris =5 (€05 (8 +2) + cos (8—2) —{cos (30 + ) + cos (36~ 7)})

(s + cos-con(2) -con(-2)
— LHS = COs CDS Cos 5 Cos 5

1 ( 38 + E B j B 39)
= LHS = ms ms cos cos {~ cos (-x) =cos x}

E(COSE— msia)
= LHS =2 2 2

1 8,158 158_8@

-| 2sin| =—= |sin| =—=
:;-LHS—E( ( . ) (2 ))
= LHS = (251”( E)S”l( %))

=~ LHS = s1n 46 si_n( ):

Hence,
8 96 . . {78
cosB coss — cos30 cos— = sin 48 sin (?)

e

Question 7

Ifacos(-)+bsin9=mandasin9—bcosB=n,thenshowthata2+b2=m2+n2.

Solution

According to the question,
acos0+bsin®=m...(I)
asin®—bcosB=n..(i
Squaring and adding equation 1 and 2, we get,

(acos B + b sin 8)2 + (a sin 6 — b cos 8)2 = m? + n?

= a2c0s20 + b2sin?0 + 2ab sin 0 cos 0 + a2sin?0 + b%cos26 — 2ab sin 8 cos 8 = m? + n?

= a2c0s20 + b2sin?0 + a2sin?0 + b2cos20 = m? + n?

2 2

= a?(sin%0 + cos20) + b2(sin%0 + cos?0) = m? + n
Using, sin6 + cos20 = 1,

We get,
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2 2

=sa2+b’=m?+n

Question 8
Find the value of tan 22°30’.

.8 .6 8
s — <5111 —CO05 —
- 9 2

a2 2 2 _ sin®
; cosg Zcosjg I+cos6
[Hint: Let 6 = 45°, use = -~
Solution
Let, 6 = 45°

As we need to find: tan 22°30’ = tan (6/2)
We know that,

sin 6 = cos 0 = 1/V2 (for 6 = 45°)

Since,
)
a8 sin—
tan-=—3;
2 cos;

Multiplying 2cos 8/2 i numerator and denominator, we get,
a 2 u::u::usEsinE
tan- =
=
By applying formula of T-ratios of multiple angles-
sin 2xX = 251N X €08 X

cos 2x = 2cos*x — 1 or 1 + cos 2x = 2cos?x
5in 8

2 cos®—
z

a
tan- =
2 1+cos8

sin 45°
= tan 22°30° = 1+cos45°

=

[ %]

_
1+

|-

lu'l
1
V241
By rationalizing the term, we get,
1 V2-1 421

= tan 22°30° = V2+1 T VZ-1 (y2)°-1

o
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Therefore, tan 22°30'=v2 -1

Question 9

Prove that sin 4A = 4sinA cos®A - 4 cosA sin®A.
Solution

sin 4A = sin (2A + 2A)

We know that,

sin(A+B)=sinAcos B + cosAsinB

Therefore, sin 4A = sin 2A cos 2A + cos 2A sin 2A
= sin 4A = 2 sin 2A cos 2A

From T-ratios of multiple angle,

We get,

sin 2A = 2 sin A cos A and cos 2A = cos?A — sin’A
= sin 4A = 2(2 sin A cos A)(cosZA - sinzA)

= sin 4A = 4 sin A cos®A — 4 cos A sin®A

Hence, sin 4A =4 sin A cos3A — 4 cos A sin3A

Question 10

If tan 6 + sin ® = m and tan 6 - sin 6 = n, then prove that m? - n? = 4 sin 6 tan 6

[Hint: m + n = 2tanB®, m — n = 2 sin 0, then use m?2

Solution

According to the question,
tan @ +sin 6 =m ...(J)

tan 8 —sin 8 = n ...(ii)

Adding equation i and ii,
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2tan 6 =m + n ...(iii)

Subtracting equation ii from i,

We get,

2sinB@=m-n...(iv)

Multiplying equations (iii) and (iv),
2sin B (2tan 6) = (m + n)(m —n)
=4 sinBtan 6 =m?—n?

Hence,

m2-n2=4sinBtan 0

Question 11
If tan (A + B) = p, tan (A - B) = q, then show that tan 2A = (p + q) / (1 - pq).
[Hint: Use 2A = (A + B) + (A - B)]

Solution

We know that,
tan2A=tan (A+ B +A-B)

And also,

tanx+tany
tan(x+ y) = 1_tanxtany

tan{A+B)+tan{A-B)
~ tan 2A = 1-tan(A+B)tan(A-B)
Substituting thf values given in question,
p+q
= tan 2A =1-pg
btq
Hence, tan 2A = 1-pq

Question 12

If cosa + cosP = 0 = sina + sinB, then prove that cos 2a + cos 2p = -2cos (a + B).

[Hint: cosa + cosB)2 - (sina + sin[Z»)2 =0]
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Solution

According to the question,
cosa + cosP = 0 = sina + sinf ...(i)
Since, LHS = cos 2a + cos 23

We know that,

2 2

COS 2X = COS“X — Sin“X
Therefore,
LHS = cos?a — sin%a + (cos?p — sin’p)

2

= LHS = cos“a + 0032[3 - (sin20( + sin2[3)

Also, since,

a2 + b? = (a+b)? — 2ab

= LHS = (cosa + cos[3)2 — 2cosa cosf —(sina + sin[3)2 +2sina sinf
From equation (i),

= LHS = 0 — 2cosa cosP -0 + 2sina sinf

= LHS = -2(cosa cosf3 — sina sinf)

" cos (o + ) = cosa cosP — sina sinf

Therefore, LHS =-2 cos (a + B) = RHS

Hence, cos 2a + cos 23 = —2cos (a + )

Question 13

sin(x+y) a+b tanx a

sin(x—}f)_a—b‘ tany b

If
[Hint: Use componendo and Dividendo]

then show that

ExameElite - examelite.com
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Solution

According to the question,

sin(x +y) _a+b
sin(x—y) a—b

Since, sin(A+B) =smn A cos B + cos A s5in B

sin{x+y) a+hb

o sin(x—y)  a-b
sinxcosy+cosxsiny a+hb

= sinxcosy—cosxsiny " a-b
Applying componendo-dividendo rule,
We get,

(sinxcosy+cosxsiny)+(sinxcosy—cosxsin y)

(a+b)+({a-b)

= (sin xcosy+cosxsiny)—(sinxcosy—cosxsin y) o {(a+b)—({a-b)

2sinxcosy  2a
= Zcosxsiny " 2b

(sinx) (ccsy) _a
= \‘cosx/ \siny b
Since, tan A = (s1nA)/cos(A)

1 a

tanx (—) =-
= tany b

tanx a
= tany b
Question 14

SIn oL — cosa
tan B = — .

If SH1 G+ COSU  then show that sina + cosa = V2 cos 6.

[Hint: Express tand = tan(a - 11/2) 8 = a — 11/4]
Solution

We know that,

sin om—coso
tanf = ——

sin o+coso

sina
CIDSC[( — )
tanb = —ha—
= cnscc(msu+1]
Since, tan A = (s1n A)/(cos A)
Stanf=(tanca—1)/(tanaa + 1)
Since, tan wd =1

(tan ct—tang)

tan @ =
(

i
= 1 +tan;.tan::t)

ExameElite - examelite.com
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We know that,

tan(x-y) = (fanx—tany) /(1 +tan x . tan y)

Therefore, tan 6 =tan (a — 11/4)

=20=0-T1/4

=0=0+T1/4...()

To prove,

sina + cosa = V2 cos 6

" LHS = sina + cosa

From equation (i)

= LHS = sin(0 + 11/4) + cos(6 + 1/4)

" sin(x +y) =sin X cosy + cos X siny

And, cos(x +y) =cos X cosy —sinxsiny

Therefore, LHS = sin 8 cos(rt/4) + sin(rt/4)cos 6 + cos 6 cos(11/4) — sin(1t/4)sin 6
" sin(tt/4)=cos(m/4) = 1IV2

= LHS =sin 6 (1/v2) + (1/¥2) cos 6 + cos 6 (1/vV2) —sin 6 (1/V2)
= LHS =2 cos 6 (1V2)

= LHS = V2 cos 6 = RHS

Therefore, sina + cosa = V2 cos 9

Question 15

If sin 8 + cos 0 = 1, then find the general value of 6.
Solution

According to the question,
sin6+cosf=1

As,sinB+cosf=1
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V2 (%sinﬁ +2L cos E}) =1
= W2 W2

We know that, _
sin (m/4) = cos(m/4) = 142

x—(- L )=
=;_w.,2 51113C054+51114COSB 1

We know that,
sin (A+B) = sinAcosB + cosAsinB

sin (E—k B) = i,
= 4 V2

_, sin G-l— B) = sinz

Since we know,

If sin 8 = sina = 6 = n1t + (-1)"a
We get,

8 + 1/4 = n1t + (-1)"(11/4)

= 0 =1+ (/4)((-1)" - 1)

Question 16

Find the most general value of 6 satisfying the equation tan 8 = -1 and cos 6 = 1/vV2

Solution

According to the question,
We have,

tan9=-1

And cos 6 =12 .
=0=-T1/4

So, we know that,

0 lies in IV quadrant.

0=2n-m/4 =71/4

ExameElite - examelite.com

examelite.com

Page 15 of 34



ExamElite - Textbook Solutions

So, general solutionis@=7m/4+2n 1, n€E Z

Question 17

If cot 0 + tan 6 = 2 cosec 0, then find the general value of 6.
Solution

According to the question,

cos8 sin @

= 2 cosecB
= sin 8 cosf
Since,
gin?B + cos?B =1
cos® B+sin® 8
———————— = 2 cosecB

= sinBcosH

= 1 =2 cosec 0 sin 6 cos 0

We know that,

sinB cosecH =1

=1=2cosH

= cos 6 = 1/2 = cos(11/3)

Hence,

The solution of cos x = cos a can be given by,
x=2mnzaVmeZ

=>0=2nm+mn/3,nE€”Z

Question 18

If 2sin20 = 3cos 0, where 0 < 0 < 21, then find the value of 0.

Solution
According to the question,
2sin20 = 3cos 0

We know that,

ExameElite - examelite.com
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sin%0 = 1 — cos26

Given that,

2 sin® 6 =3 cos O
2—2cos?8=3cos 8
2c0s’0+3cosB-2=0
(cosB+2)(2cosB-1)=0
Therefore,

cos 6 =% = cos 11/3

0 =1/3 or 2t —1/3

0 = 1/3, 51/3

Therefore, 2(1 — cos?6) = 3cos 0

= 2 — 2c0s°0 = 3cos 0

= 2€0s%0 + 3c0s B —2 =0

= 2€05°0 + 4c0s B —cos 6 —2=0

= 2c0s 0 (cos B+ 2)+1 (cosB+2)=0
= (2cos 0+ 1)(cosB+2)=0

Since, cos 6 € [-1,1] , for any value 6.

So,cos0#—-2

Therefore,
2cos6-1=0
=cos 0=

=T1t/3 or 211 — /3

0 = 11/3, 51/3
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Question 19
If sec x cos 5x + 1 =0, where 0 < x < 11/2, then find the value of x.

Solution

According to the question,

sec x cos 5x =-1

= c0s 5x = -1/sec x

We know that,

sec x = 1/cos x

= cos 5x +cosx =0

By transformation formula of T-ratios,

We know that,

2c05 (2B) cos (2E)
cos A +cosB= 2 2
Sx+x Sx—x
 2c0s(3%)cos(5F) = 0

=2cos3xcos2x=0

=cos3x=0o0rcos2x=0

v O0<x<sTm/2

Therefore, 0< 2x < 11 or 0< 3x < 311/2
Therefore, 2x = 11/2

=X=T1/4

3x =T11/2

= X =T1/6

Or 3x = 3m/2

=X =T1/2

Hence, x = /6, /4, 1/2.
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Question 20

examelite.com

If sin (0 + a) = a and sin (8 + B) = b, then prove that cos 2(a - B) - 4ab cos (a-B) =1 - 2a2 - 2p?

Solution

According to the question,
sin(@+a)=aandsin(6+pB)=b

LHS = cos 2(a — ) — 4ab cos (a — B)

Using cos 2x = 2c0s2x — 1,

Let us solve,

= LHS = 2cos?(a — B) — 1 — 4ab cos(a — B)
= LHS = 2cos (a — B) {cos (o — B) — 2ab} -1
Since,

cos (a—[) =cos{(6 +a)— (8 +P)}

cos (A—B)=cosAcos B +sinAsin B

= cos (a — ) = cos(B + a)cos(B + B) + sin(B + a)sin(® + B)
Since,

sin@+a)=a

= cos(0 + a) = V(1 — sin?(8 + a) = V(1 — a?)
Similarly,

cos(8 + B) = V(1 — b?)

Therefore,

cos(a — B) = V(1-a?)V(1-b?) + ab

Therefore,

LHS = 2{ab + V(1 — a%)(1 — b%)}ab + V(1 — a%)(1 — b?) -2ab} — 1

= LHS = 2{V(1 — a?)(1 - b?) + ab}{V(1 — a?)(1 — b?) — ab}-1

ExameElite - examelite.com
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Using (x + y)(x—y) = x* - y?

= LHS = 2{(1-a%)(1-b?) — a%b%} - 1
= LHS=2{1-a’°-b%+a%h?%} -1
= LHS=2-2a°-2b%-1

= LHS = 1 — 2a® — 2b% = RHS
Therefore,

We get,

cos 2(a — B) — 4ab cos (o — B) = 1 — 2a% — 2b?

Question 21

If cos (6 + ) = m cos (6 - §), then prove that tan 6 = ((1 - m)/(1 + m)) cot ¢
[Hint: Express cos (8 + ¢)/ cos (6 - ¢) = m/l and apply Componendo and Dividendo] Solution:

According to the question,

cos (B + ¢) =m cos (6 — ¢)
veos(B+¢)=mcos(6—¢)
cos(8—¢) 1

= cos(B8+d4) m

Applying componendo — dividend, we get,
cos{(8—d)+cos(B+d) __1+m

= cos(B—¢)—cos(B+d) 1-m

From transformation formula, we know that,

cos(A+B) + cos(A —B) = 2cosAcosB

cos(A —B) — cos(A + B) = 2sinAsinB
2cosBcosd _1+m

= 2sinBsind T 1-m

Since, (cos 0)/(sin 6) =cot B8
1+m

_, cotBeotdp = P

l—m) 1
—lcotp =
= (1+m ¢' cotl

1-m
_ tanB = (:n) cot @

22. Find the value of the expression

ExameElite - examelite.com
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.4 3m ‘. .
3 51114{T—G_J—51114(3E—Cf_) ]—2 sin®

.

Fa | A

et

Solution

According to the question,

Let, y = 3[sin? (31/2 — a) + sin * (31 + a)] — 2[sin® (1T1/2 + a) + sin® (511 — a)]
We know that,

sin(31/2 — a) = -cos a

sin(31 + a) = -sin a

sin(Tt/2 + a) = cos a

sin(5m —a) = sin a

Therefore,

y = 3[(- cos 0()4 + (—sin 0()4] - 2[cos6 o + sin® a]

=y = 3 [cos?a + sin®a] — 2[sin®a + cos®a]

=y = 3[(sin%a + cos?a)? — 2sin%a cos?a] — 2[(sin%0)3 + (cos?a)?]

Since, we know that,

2 2

sin“a + cos“a =1
Also, we know that,

a3+b3 = (a+b)(a? — ab + b?)

=y = 3[1 — 2sina cos2a] — 2[(sin%a + cos2a)( cos?a + sin%a- sin%a cos2a)]
=y = 3[1 — 2sina cos2a] — 2[cos?a + sin“a- sina cos2a]
=y = 3[1 — 2sina cos?a] — 2[(sin’a + cos?a)? — 2sina cos?a — sin%a cos2a]

=y = 3[1 — 2sina cos?a] — 2[1 — 3sina cos?q]

2

=y = 3 — 6sina cos?a — 2 + 6 sin’a cos2a

ExameElite - examelite.com
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=>y=1

Question 22

Find the value of the expression

3
3 {sin4 (l — a) + sin*(37 + a)] -2 [sim6 (1 +

2 2

Solution

Question 23

If a cos20 + b sin 20 = ¢ has o and 8 as its roots, then prove that tan o + tan 3 = 2b/(a + c)

[Hint: Use the identities cos 20 = ((1 - tan? 0)/(1 + tan? 0) and sin 20 = 2tan 0/(1 + tan? 0)]

Solution

According to the question,
acos20+bsin20=c

a and 3 are the roots of the equation.
Using the formula of multiple angles,

We know that,

1—tan® 8 2tan B
c0s20 =——— sin20 = ———
1+tan® @ and 1+tan?®@

1—tanzﬂ) ( 2tan 8 ) .

d (1+tanzﬂ +b 1+tan®8 c=0

= a(1 —tan?0) + 2b tan B — c(1 + tan?6) = 0
= (-c—a)tan?0 + 2btan O —c+a =0 ...(i)

We know that,

The sum of roots of a quadratic equation, ax?+bx+c=0is given by (-b/a)

Therefore,

ExameElite - examelite.com
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tan a + tan B = -2b/—(c + a) = 2b/(c + a)

Hence, tan a + tan 3 = 2b/(c + a)

Question 24
If x =sec ¢ —tan ¢ and y = cosec ¢ + cot ¢, then show that xy + x -y +1=0.

[Hint: Find xy + 1 and then show tan x -y = —(xy + 1)]
Solution

According to the question,
x=sec ® —tan ¢ andy = cosec ¢ + cot ¢
Giventhat, LHS=xy +x -y +1

= (secd - tand)(cosecp + cotd) + (sech-tang) — (cosecdh + cotd) + 1

= secd cosecd + cot sec ¢ - tan ¢ cot ¢ - tan ¢ cosec ¢
+ secp-tand — (cosecd + cotp) + 1
1 1 1 cusq:-) +1

= SnGcosg smg L SechFseco—tand- (sin-:p+ sind

B 1 N 1 o B (L . cos ¢|)

~ sindcosd sing and sing sing
1 cos¢p sing

" sinpcosp sing cosd

1 ({:ﬂsq:- sin q:)

= Sinpcosd \sind ' cosd
B 1 (msgq:- + sin® cp)
sing cosg B sing cosg

Since, sin‘f + cos?8 =1

1 1
- sinq]cusq:_ (sinqmusql) =0

Thus, LHS=xy +x-y+1=0

Question 25
If O lies in the first quadrant and cos 0 = 8/17, then find the value of cos(30° + 6) + cos (45° - 0) + cos
(120° - 0)

Solution

According to the question,
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cos 6 = 8/17

sin 8 = +V(1 — cos26)

Since, 6 lies in first quadrant, only positive sign can be considered.

= sin 0 = V(1 — 64/289) = 15/17

Let, y = cos(30° + B) + cos (45° — 0) + cos (120° — 0)

We know that,

cos(Xx +y)=cosxcosy—sinxsiny

Therefore,

y = c0s30° cos 0 — sin30° sin 6 + cos45° cos 6 + sin45°sin 8 +c0s120° cos 6 + sin120° sin 6

Substituting values of cos30°, sin30°, cos 120°, sin120° and cos 45°

Ly IR L LY (EME)(E)

2 17 2717 2°17 217 2/\17 2 17

8Y3 15 8+15 8 15V3

=———+ ——+
34 34 172 34 34

23{54_ 23 23
34 172 34

23
=y = E[:\.-"E-l- \..-"'i— 1)

Question 26

Find the value of the expression cos*(1t/8) + cos*(31/8) + cos*(5m/8) + cos*(7/8).
[Hint: Simplify the expression to

-

) 5 TC ’.\37[‘_- 5 TC ~ 3T
2 CDS4E _‘:0543_?[ =2/ cos"—+cos — | —2C08° —CO0S” —
s s s s

Solution
According to the question,

Lety = cos*(11/8) + cos*(3m/8) + cos*(51/8) + cos*(7T/8).
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=y= cos4(n/8) + cos4(3n/8) + cos4(n — 31/8) + cos4(n — T1U/8).

Since we know that, cos (11 — X) = — cos X, we get,

m Tm
v=c0s*Z+ cos*ZT 4 cos*ZT 1 cost®
- 8 8 8 8

T T 3T s
cos*Z + cos*Z + cos (TII — —) + cos (TII — —)
= 2 g g g
Since, we know that,
cos(mM—x)=-cosx

TL'+ 3TII+ (31T)+ (TII)
= cos*—+ cos*— + cos COS
8 8 8 8

2( LT N 43’1'[)
= cos*— + cos*—
8 8

=2 (ms“g + cos* G — g))

=2 (cus“g + sin* g)

=2 (n:-:.ts"?g+sinl2 g)

= 2 [1 -2 coszg. sinzg]

2
—En:n:rs —.sin —]

2— (2 cnsg.sing)

. ( 211)2
s1n 8

Question 27

Find the general solution of the equation

5c0s20 + 7sin?0 -6 =0

ExameElite - examelite.com
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Solution

According to the question,

5c0s20 + 7sin%0 — 6 = 0

We know that,

sin8 = 1 — cos?0

Therefore, 5c0s20 + 7(1 — cos20) — 6 = 0
= 5c05%0 + 7 — 7c0s%0 — 6 = 0

= -2c0s%0+1=0

= c0s°0 =

Therefore, cos 6 = +1/V/2

Therefore, cos 6 = cos 1/4 or cos 6 = cos 31/4
Since, solution of cos x = cos a is given by
x=2mnzaVmeZz

O=nmtm/4,nE”Z

Question 28
Find the general solution of the equation sin x — 3sin2x + sin3x = cos X — 3c0s2x + cos3x

Solution

According to the question,

sin X — 3sin2x + sin3x = cos X — 3c0S2x + coS3X

Grouping sin x and sin 3x in LHS and, cos x and cos 3x in RHS,
We get,

sin X + sin3x — 3sin2Xx = cOoS X + C0S3X — 3C0S2X

Applying transformation formula,

cos A + cos B = 2cos ((A + B)/2) cos((A - B)/2)
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sin A + sin B = 2sin ((A + B)/2) cos((A - B)/2)

=

2sin (?';i{) cos (?';;‘) — 3s8in2x = 2cos (?';l‘) Cos (?';—_“) —3cos2x
= 2sin 2X €0S X — 3sin 2x = 2C0S 2X €CO0S X — 3C0S 2X

= 2sin 2Xx cos X — 3sin 2x — 2c0s 2x cos X + 3cos 2x =0
= 2C0S X (sin 2X — cos 2Xx) — 3(sin 2x — cos 2x) =0

= (sin 2x — cos 2x)(2cos x—3) =0

= C0S X = 3/2 or sin 2x = cos 2X

As cos x € [-1,1]

Hence, no value of x exists for which cos x = 3/2
Therefore, sin 2x = cos 2x

= tan 2x = 1 = tan /4

We know solution of tan x = tan a is given by,
Xx=nm+a,n&€”Z

Therefore, 2x = nmt + (11/4)

=x=nm/2+ (1/8),nE€ Z

Question 29
Find the general solution of the equation (V3 -1)cos 6 + (V3 +1)sin6=2

[Hint: Putv3 -1 =r sin a, V3 + 1 =r cos o which gives tan a = tan((1t/4) - (11/6)) a = 11/12]

Solution

Let, rsina=v3—-1andrcosa=v3+1
Therefore, r = V{(V3 — 1)2 + (V3 + 1)} = V8 = 2v2
And,tanoa=(V3-1)/ (V3 +1)

Therefore, r(sina cos 6 + cosa sin 6) = 2

ExameElite - examelite.com
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=rsin (8+a) =2

= sin (6+a) = 1V2

= sin (6+0a) = sin (11/4)

= 0+a=nm+ (- )" (M/4),nE Z

=0 =nm+ (-1)" (/4) - (/12),n € Z

Objective Type Questions

Question 30

If sin 8 + cosec 6 = 2, then sin20@ + cosec?0 is equal to
A. 1l

B.4
C.2
D. None of these

Solution

C.2

Explanation:

According to the question,

sin 6 + cosec 6 =2

Squaring LHS and RHS,

We get,

= (sin 6 + cosec 6)? = 22

= sin0 + cosec?d + 2 sin 6 cosec 6 = 4
= sin%0 + cosec?d + 2 sin 8 (1/sin)6 = 4
= sin%0 + cosec’ + 2 =4

= sin20 + cosec?0 = 2

ExameElite - examelite.com

examelite.com

Page 28 of 34



ExamElite - Textbook Solutions

Thus, option (C) 2 is the correct answer.

Question 31

2

If f(x) = cos?x + sec?x, then

A.f(x) <1
B.f(x)=1
C.2<f(x)<1
D.f(x)=2

[Hint: AM = G.M.]

Solution
D.fx)=2
Explanation:

According to the question,

2 2

We have, f(x) = cos“x + sec“x

We know that, A.M = G.M.

cos’x + sec?x —

= > = ,/cos?xsec?x
cos’x + sec?x 1
= = |cosix >
2 COS<X

cos’x + sec’x
=
2

=

= c0s0%x + sec?x = 2
Ny

Thus, option (D) f(x) = 2 is the correct answer.

Question 32

If tan 6 = 1/2 and tan ¢ = 1/3, then the value of 8 + ¢ is
A. Tt/6

B. 1t

ExameElite - examelite.com
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C.0
D. /4

Solution
D. /4
Explanation:

According to the question,

tan B = ; and tand = g

We know that,
tan 8 + tand

tan(8 + =
an(6 + ¢) 1 — tan Btand
1 1 5
__2'3 _&_,
S L 175"
273 6
s
= tan(B + ¢) = tang
0+ =
= EIJ—L}

Thus, option (D) 1t/4 is the correct answer.

Question 33

Which of the following is not correct?

A.sin0=-1/5
B.cos6=1
C.sec0=%
D.tan 6 = 20

Solution
C.secB=%
Explanation:

According to the question,

We know that,

a) sin 8 =—1/5is correct since Sin 6 € [-1,1]
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b) cos 8 = 1 is correct since Cos 6 € [-1,1]
c)sec B =%

= (1/cos B) =%

=co0s 0=2 is incorrect since Cos 6 € [-1,1]
d) tan 6 = 20 is correct since tan 6 € R.

Thus, option (C) sec 6 = % is the correct answer.

Question 34

The value of tan 1° tan 2° tan 3°... tan 89° is
A.0

B.1

C.%

D. Not defined

Solution

B.1

Explanation:

According to the question,

tan 1° tan 2° tan 3°... tan 89°

=tan 1° tan 2° ... tan 45° tan (90-44°) tan(90-43°)...tan (90-1°)
=tan 1°tan 2° ... tan 45°cot 44°cot 43°...cot 1° ["'tan (90-6)=cot 0]
=tan 1° cot 1° tan 2° cot 2°...tan45°... tan 89° cot 89°
=11...1=1

Thus, option (B) 1 is the correct answer.

Question 35

The value of (1 - tan?15°)/(1 + tan?15°) is
A.1

ExameElite - examelite.com
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B. V3

C.V3I2
D. 2

Solution

C.V3/2

Explanation:

According to the question,
Let 6 = 15° = 26 = 30°

Now, since we know that,

Cos26 1—tan#
05280 = ——
1+tanZ0
1 —tan® 15°
= cos30° =

V3 1 —tan?15°
2  1+4+tan?15°

Thus, option (C) V3/2 is the correct answer.

Question 36

The value of cos 1° cos 2° cos 3°... cos 179° is

A.1NV2
B.0
C.1
D.-1

Solution

B.0O

Explanation:

According to the question,
Since c0s90° =0

We get,

ExameElite - examelite.com
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= c0S 1° cos 2° cos 3°... cos90°... cos 179° =0

Thus, option (B) 0 is the correct answer.

Question 37

If tan 0 = 3 and 0 lies in third quadrant, then the value of sin 0 is

A. 1V10
B. - 110

C.-3N10

D. 3W10

Solution

C.-3/V10

Explanation:

According to the question,

Given that, tan 8 = 3 and 0 lies in third quadrant
=cotf=1/3

We know that,

Cosec?0 = 1+cot?0

14 () —1ep- 2
a 3/ 7 9 9
' 28 9
= = —
sin 10
inf =+ >
=sinf=+—
V10
3
= s5in B = —E ,since 6 lies in third quadrant.

Thus, option (C) — 3/V10 is the correct answer.

Question 38
The value of tan 75°- cot 75° is equal to
A.2V3
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B.2++V3

C.2-v3
D.1

Solution

A. 2V3

Explanation:

According to the question,
We have,

tan 75°- cot 75°

sin75° cos75"

cos/5" B sin75"
sin® 75° — cos® 75°

cos75h"sin/5"

2(sin® 75° — cos®75°)

2cos75%sin75"°
—2cos150°

sin150°
= -2cot150°
= -2 cot (180°-30°)
= 2cot30°

=2V3

Thus, option (A) 2V3 is the correct answer.
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