Chapter 3

Trigonometric Functions-|

Very Short Answer Type Questions :

1.

Sol.

Sol.

Sol.

4.

Sol.

Solutions (Set-1)

A circular wire of radius 3 cm is cut and bent
Find the angle, in degrees, which is subte

a hoop whose radius is 48 cm.

Given that the circular wire is of radi
being placed along a circular hoo
the Madius of the circular hoop.

3 = 6m cm. Again, it is
m and r = 48 cm is
the centre of the

circle is given by 0 =

Find the value of co

€0s20cos2¢ + si

= cos(20 + 2¢
= cos[2(0 + 0)]
Find the angle, in deg an arc whose length is 2.2 times the radius.
Let the radius be r and le

1=22r

now, | = ro
0= L = ﬂ = 2.2 radians
r r
0= (2.2 X @) = (2.2><@X7]
b1 22
0 = 126°.

A wheel makes 270 revolutions in 1 minute, through how many radians does it turn in 1 second?
Angle subtendend in 1 revolution = 21

Amount of rotation in 270 revolutions = 270 x 2
= Amount of rotation in minute = 270 x 2n

270 x 2n

Amount of rotation in 1 sec = 60 =
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5.

Sol.

Sol.

Sol.

Trigonometric Functions-I Solutions of Assignment (Level-l) (Set-1)
Prove that cos® (E + AJ —sin’ [E - AJ - cosa.
8 2 8 2) 2
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= icosA =RHS

V2
Hence proved.

Find the value of cos210° + sin% .

cosZ10°+sin%

cos(180°+30°) + sin(Zn -

—cos30°+(—sin

&

Prove that sin75°co
LHS = sin75°cos15°

7=%(2$in75°cos15°)
= %[sin(75°+15°)+sin(75°—15°)]
= %(sin90°+sin60°)

_ 1[”@}

T2 2

= 2+4J§ = RHS

Hence proved.
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Solutions of Assignment (Level-l) (Set-1) Trigonometric Functions-l 65

8.  Find the value of sin?5° + sin?10° + sin?15° + ...+ sin?90°.

Sol. This question is based on complementary function sin(90° — 0) = cos 0
Also, sin%0 + cos?0 = 1
sin 85° = sin(90° — 5°) = cos 5°
Similarly, on converting the other functions also, we get

(sin?5°+cos?85°)+(sin?10°+c0s2 80°) +......+(sin? 45° + sin 90°)

1
=1+1+.. 8terms +E+1 = 9%
9. Find the angle between the minute hand of a clock and the hour hand when the time is 7.20 AM.

Sol. We know that the hour hand completes one rotation in 1
in 60 minutes.

ile the minute hand completes one rotation

Angle traced by hour hand in 12 hours = 360°

Angle traced by hour hand in 7 hours and

Also, angle traced by minute hand in

= Angle traced by minute ha

The required angle =
10. If the arcs of same len e ratio of their radii.

Sol. Let the length of
centre of circle

h radius r,, and 110° at

Short Answer Type Questions :

11. Find the value of J§ cosec20° —se
Sol. We have,

V3 1

«/§cose020° —-sec20°=— -
sin20° cos20°

V3 N P
_ f3cos20°-sin20° _, 5 €0820°~ 5 sin20

sin20°cos20° 2sin20°cos20°

[sin2A = 2sinA cosA]

4(sin 60°cos 20° — cos60°sin 20°j
sin40°

4(M)=4

sin40° [sin(A — B) = sinAcosB — cosAsinB]
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66 Trigonometric Functions-I Solutions of Assignment (Level-l) (Set-1)

12. If A=cos?0 +sin*0 for all values of 0, then prove that % <A<,

Sol. We have, A = cos20 + sin*0 = cos20 + sin20sin20 < cos20 + sin20
Therefore, A <1

Also, A = cos?0 + sin*0 = (1 — sin?0) + sin*0

2 2
= Sin29—1 + 1—1 = sinze_l +§2§
2 4 2 4 4

3
Hence, ZSAS1.

13. Prove that sin4A = 4sinA cos®A — 4 cosA sin3A.
Sol. LHS = sin4A = 2sin2A cos2A

= 2 x 2sinAcosA (cos?A — sinZA)

= 4sinAcosA(cos?A — sin?A)

= 4sinAcos®A — 4sinAcosA

= RHS

Hence proved.

14. |If cotb = sin20, (6 = nm, nis int
Sol. cotd = sin20

cos6

sin®

=2sin0c¢c

U

coso(1

L vl

U

3rn

ight angled triangle is = radians. Express the angles in degrees.

15. The difference between two acute angles 10

Sol. A+ B+ C = 180°
Let A =90°
= B+C=90°
B+C=5%
B-c=3
8= 2431

—

_8n
10
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Solutions of Assignment (Level-1) (Set-1)

Trigonometric Functions-|

16.

Sol.

17.

Sol.

18.

Sol.

B=2%
5
n 2n T
c=r_et _ T
= 2 5 10
B=gx180°=72° and C=@=18°
5 10

N w

Prove that cos?A + cos?(A + 120°) + cos?(A — 120°) =
LHS = cos?A+ cos?(A + 120°) + cos?(A — 120°)
= C0s2A + cos2(A + 120°)+ 1 — sin?(A — 120°)

=1 + cos?A + cos(A + 120° + A — 120°)x cos(A +

1 + cos?A+ cos2Acos240°

1+cos’ A+ cosZA(—%]

1+cos® A —%(Zcos2 A-1)

1

1+— =RHS
2

N | w

Hence proved.

tanx + ta

tanx +tan2
1-tanxtan2x

tan(x + 2x) = 1

tan3x = tanE
4

3x=mt+E
4

X=M+£,I’IE 4
3 12

In AABC if sinA : sinB: sinC =1:2: 2, then find the value of cosA.
Given sinA :sinB:sinC=1:2:2

By using Sine rule, we have

a:b:c=sinA:sinB: sinC

Leta =k b=2kand c = 2k

b>+c?-a®> Ak*+4K*-K* 7
COosA = = ——
2bc 2(2k)(2K) 8

67
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68 Trigonometric Functions-| Solutions of Assignment (Level-1) (Set-1)

1 0 cosecO+cotf,0<0<m
19. Prove that TCOSY {

1-cos0 —cosecO—cotO, m<0< 27

Sol [1+cos® _ [(1+cospy _ 1+C0s6 1+cosd

" V1=cos6 1-cos? 0 sin? |sin|

1+ cos0 0<0<
1+cos® | sinp ' T cosecO+cotf,0<0<m
= 1-cos® 1+cose ~ |- cosecO—cotf,m<0<2n
: n<0<2n
-sin

Hence proved.
20 Prove that cotdx(sinbx + sin3x) = cotx(sin5x — sin3x).
Sol. LHS = cot4x(sin5x + sin3x)

= cot4xx23in[5x ; 3X]cos(5x ; SXJ

cos4dx .
= x2sin4xcos x

sindx

= 2cos4x cosx
RHS = cotx(sin5x — sin3x)

cot x2sin (M

Hence proved.
Long Answer Type Que

21. If cos(a+P) = % and sin(o and % then find the value of tan2o.

[Hint: Express tan2c. as tan (o

Sol. cos(a+p)= 4 = tan(a +B) =

5 4
. 5 5
sm(oc—[3)=ﬁ = tan(oc—B)=E

Now, tan2a = tan[(a + B) + (a0 — B)]

_ tan(a.+p) +tan(o—B)
~ 1-tan(o+B)tan(a—B)

3,5 9+5
_ 412 _ _12 _5
;3,5 48-15" 33
4712 48
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Solutions of Assignment (Level-l) (Set-1) Trigonometric Functions-l 69

sin(A+B)+cos(B—A) cosA+sinA
sin(B—A)+cos(B+A) cosA-sinA’

22. Prove that

sin(A+ B)+cos(B-A)

Sol.
sin(B— A)+cos(B+ A)

sin(B+A)+sin(g—(B—A)j Zsin[Z+Ajcos(n—Bj

sin(B—A)+sin(72t—(B+A)j 23in(2—A)cos(n—Bj

&
sm(+Aj
__\4 ) (cosA+sinA)

= = —— =RHS
sin(n—Aj (cosA-sinA)
4

Hence proved.
23. If sin@ + cosb = m and sec6 + cosecO = n,
Sol. sinB + cosb = m (i)
sec + cosecb = n

1 1
+.— =N
cosO sino

sin®+cosO

sinBcosO

. m
sinfcosH = —
n

Now, (m +

(m+1)(m—1)=27m

nim+ 1)(m-1)=2m
Hence proved.

co0s36° —sin36°

24. P that tan189° = —M —
rove tha c0s36° +sin36°

Sol. LHS =tan189° = tan(180° + 9°) = tan9° [~ tan(180° + 0) = tanb]
= tan(45°— 36°) = tan45° —tan36
1+tan45°tan36°
sin36°

o 1_70 o _ i o
1-tan36° = cos36° _ €0S36°-sin36 —RHS

1+tan36° 1+ sin36° ~ cos36° + sin36°
c0s 36°

Hence proved.
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70 Trigonometric Functions-I Solutions of Assignment (Level-l) (Set-1)

Sol. From the graph of y = sin x

N f========-
a

O

Y] S——

LT . T T
SmE is maximum and 2—-—<—-1

2
So, sin 2 > sin 1

From the graph of y = cos x

~

cos 1 is positive and cos 2 is negativ,
= cos 1> cos 2

From the graph of y = tan x

26. Prove that sino +

. . T
sino, + 2sin(o + m)cos —

= sino+2(-sin oc)%

= sina. — sina = 0 = RHS
Hence proved.

g Q d
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Chapter 3

Trigonometric Functions-|

Solutions (Set-2)

1. Iftan 6 =3 and 0 lies in the Ill quadrant, then th

1
0 75 @ -

Sol. Answer (3)

2. If Alies in the second quadrant | to

Sol. Answer (2)
3tanA = —,

1
N
||

|

|
+
w

3. The value of (secA + tanA — 1) (secA —tanA + 1) — 2tanA is equal to

(1) secA (2) 2secA 3) O 4) 1
Sol. Answer (3)

= (secA + tanA — 1) (secA —tan A + 1) — 2tanA

= [secA + (tanA — 1)] [secA — (tan A — 1)] — 2tanA

= [sec?A —(tanA — 1)4]- 2tanA

=sec’ A-tan* A-1+2tanA-2tanA

=1-1=0
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72 Trigonometric Functions-| Solutions of Assignment (Level-1) (Set-2)

4. The circular wire of diameter 10 cm is cut and placed along the circumference of a circle of diameter 1 m. The
angle subtended by the wire at the centre of the circle is equal to

M 7 @ 3 ® & @ -5
4 3 5 10
Sol. Answer (3)
Diameter of the wire = 10 cm
Length of wire = 10w cm
Another circle is of diameter = 1 m = 100 cm
. Radius = 50 cm
Required angle = Length .Of are . 10m -z
Radius 50 5
5. If sinB, + sinO, + sinb, = 3, then cosO, + cosb, + co
1 s @ 2 4 0

Sol. Answer (4)

sind, = sind, = sino, = 1.

o
0.=6. =0, ==
1 2 3 2
6. The value of cos10° — sin102
(1) Positive

Sol. Answer (1)

7. The value of c

(1) 2 4 -
Sol. Answer (2)
cos1°.cos2°......

(as there will be a term

otB+cosecB.cotA)? is

3 0 @ -1

8. The value of (cosecA.cosec
(1) 1 2 2
Sol. Answer (1)

(cosecA.cosecB+cotA.cotB)? — (cosecA.cotB+cosecB.cotAY
=cosec?A(cosec?B—cot? B)—cot? A(cosec?B—cot? B)
=cosec?A-cot? A=1

9. If tana+cota=a, then the value of tan* o.+cot* o is equal to

(1) a*+4a®+2 () a*-4a*+2 () a*-4a*-2 @) -a*+2a%+4
Sol. Answer (2)

tana +coto=a, tan? o+ cot? o = ?
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Solutions of Assignment (Level-l) (Set-2) Trigonometric Functions-l 73

10.

Sol.

1.

Sol.

12.

Sol.

13.

Sol.

tan? o+ cot? o = (tano +cota)* — 4tana.cot o (tan? o + cot? o) — 6tan? a.cot? o

=a* —4{(tanoc+cotoc)2 —2tano.cota} -6

=a*-4a’+2

If acos0 + bsin® = 3 and asin® — bcosO = 4, then a? + b? has the value

(1) 25 @) 14 @) 7 @) 15
Answer (1)

acosO+bsind=3

asind—bcoso =4

Squaring and adding, a2 + b? = 25
The number of intersecting points on the graph for

(1 3 (2) 4 4 1

Answer (1)

. X
sinx = —
10
Clearly the

‘(3 ~5C% X)pax —

(10 @) 3
Answer (3)
|(3 ~sec? X)max —(4+ tan? Y min
If tan6=§, then the value of
2 2 2, 2
p--q p-+q
1) 2= @ =% @0 @) 1
pz +q2 p2 —q2
Answer (1)

0P psin-qcos6b

=7
g’ psin®+qcoso

tan

Divide numerator and denominator by cos 0

ptan6-gq _ p? -g?

ptan®+q  p? + g2
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14.

Sol.

15.

Sol.

16.

Sol.

17.

Sol.

Trigonometric Functions-I Solutions of Assignment (Level-1) (Set-2)

The value of sin1.cos2.tan3.cot4.sec5.cosecb is

(1) Positive (2) Negative
(3) Zero (4) May be positive and Negative
Answer (2)

sin1 cos2 tan3 cot4 sec5 cosec6
+ - - + + -

= negative

Which of the following is correct?

(1) tan1 > tan2 (2) tan2 > tan1
Answer (1)

(3) sin1 < cos1 (4) cos3 > cos2

By graph we can say

tan 1 > tan 2 (from gr

If cosO+secO=-—
(1) -2
Answer (

@ 2

cosO+secH
= cosf =secH =
0=m

"~ sinfB+costH = 0 + 1

2sinA

If ———— =k, then
1+sinA+cosA
k 1
1 35 @) k @) 2k @
Answer (2)
2sinA _y 1tsinA-cosA
1+sinA+cosA ’ 1+sinA o
P 2sinA.(1+sinA—cosA)
(1+sinA)2 —cosZ A
_ 2sinA(1+sinA-cosA) __ 2sinA(1+sinA-cosA) _1+sinA-cosA
- (1+sinA)2 — (1-sin2 A) (1+sinA).{(1+sinA)-(1-sinA)} 1+sinA
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18.

Sol.

19.

Sol.

20.

Sol.

21.

Sol.

22.
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1 1
If tan6 = 0 and tan¢ = 3 then the value of  + ¢ is

n T
M 5 @ n ©0 X 4
Answer (4)

tan(6 + ¢) = 7 tan@tang

The value of cos248° — sin212° is

V5 +1 5 -1 V5 +1
() 3 @ —5— @ S
Answer (1)

C0s?A — sin?B = cos(A + B) cos(A — B)

The value of 4(sin24°+sin84°) is

(1) J15-43

Answer (2)

Given expression

4(2sin54°co

|
(o]

&

The value of sin50° —

(M 1 @ 2

Answer (2)

sin50° + sin10° — sin70°

Zsin(@) cos[ﬂj —-sin70°
2 2

(cos20°) — cos20°
=0

The value of sin~ +sin = + sin2_n+ sin5—n is
18 9 9 18

) sin7—n+sin4—Tt ) 1 (3) cosE+cos
18 9 6

3n

4 cos£+ sinE
7 “) 9 9

Trigonometric Functions-|



76 Trigonometric Functions-I Solutions of Assignment (Level-l) (Set-2)

Sol. Answer (1)
Let
sin + sin26 + sin40 + sin50
= sin® + sin50 + sin26+ sin40
= 2sin36c0s26 + 2sin36coso
= 2sin30 (cos26 + cos0)

. 31'5( 2n 11:)
2sin—| cos— + cos—
18 18 18

T T
COS—+CO0S—
9 18

. [n n] . (n n)
sin| =-=| +sin| = - —
2 9 2 18

1
®
5
+
@
5

. m . 13m |
sin—sin—
23. The value of si 10 I 10 i

Sol. Answer (3)
sin18°sin

= — sin18°sin54°

(515 +1)
= 4 4
__4_ 1
T 16 4

24. If tanA= % and tanB = % then tan (2A

M1 @ 2 @) 3 4) 4
Sol. Answer (3)
2x1
tan2Aa= 2NA__“72 _14
1-tan"A ,_ 1 3
4
4.1
tan(2A+B)=tan2A+tanB __3 3 _4
1-tan2AtanB ;4 1
3 3
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Solutions of Assignment (Level-1) (Set-2)

25.

Sol.

26.

Sol.

27.

Sol.

Aakash Educational Services Limited - Regd. Office : Aakash Tower, 8, Pusa Road, New Delhi-110005 Ph.011-47623456

If tan? o = 1- A2, then the value of seco.+tan® o. coseco, is

3 3
M (J2-22) @ J2-32 B 2422 @ (V2122)
Answer (1)
seca +tan oicoseca = seca(1+tan® acoto) = (1+tan? a)*? = (2-212)%2

. - 0
If sin@ = ?4 and 0 lies in the lll quadrant, then the value of COSE is

1 1
0 & @ 7o Q) 7= @ "o
Answer (3)
180° < 6 < 270°

0
= 90° < 2 < 135°

0
This means 2 lies in the second

0
cosE will be negative

If sind = % then

Now, cos2A

1 0
Cos— =— i = lies i
2 5 [Since 5 lies in the Il qua

If tan® = 1__COS¢, then tan 30 is equal to
30
(1) tan2¢ 2 tan; (3) tan¢ (4) -tan2¢
Answer (2)
tan9+tan¢

tan® + tan 20 2 30
tan30 = = = tan—

1-tan0-tan20 1—tan%tan¢ 2

Trigonometric Functions-|
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28. If sina + sinf = a and coso. — cosP = b then, tan(aT_Bj is equal to

b
M -5 @ -7 @) Va? b7 @

Sol. Answer (2)

sino. + sinf = a

o | o

= 23in(a+6)cos(a_ﬁ) ()
2 2
= —25in(a—szin(a—_ﬁ)=b
2 2
Divide both
o-p _.a
= °°t[T)‘ b
oa-p __2
= tan(T)— a
_\3+1
29. If tana—ﬁ,then the
(1) 2++3 (2+J§)

Sol. Answer (3)

c0320c+(2+\/§)sin2

—§+(2+\/§)x%=1

30. If 0<6, <6, <%,cos(e1 +62)=% an

cos(6, — 0,) then sin20, equal to

4
=z

(1 -1 @) 1 @) 2 @) -2
Sol. Answer (2)

cos (0 +0,) = % cos (6, —0,) =

LIEN

sin(20,) = sin[(0, + 0,) + (0, — 0,)]

44 33 25
=2 2422 222
55 55 25
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Solutions of Assignment (Level-1) (Set-2) Trigonometric Functions-l 79

31. In atriangle ABC, tanA + tanB + tanC = 6 and tanA-tanB = 2, then value of tanA, tanB and tanC are
(1 3,1,2 2 1,2,4 3) 1,2,3 4) 2,2,2

Sol. Answer (3)
tanA + tanB + tanC = 6

= tanA tanBtanC =6 = tanC=g=3

tanA=1,tanB=2,tanC =3
32. The minimum value of 8(cos26 + cos6) is equal to

(1) -17 2 -9 3) 3 4) -8
Sol. Answer (2)

8(cos26 + cosh)

= 8(2c0s?0 — 1 + cos0)

= 8(2c0s?0 + cosO — 1)

= 16[0032 6+1cose—l)
2 2

2
=16 cose+l —i
4 16

Minimum value = 16 x

33. The value of t

Sol. Answer (1)

tano = 1—.00326
sin20
Pute=E
2
_\/§+1
tanE=1__COS150= 2.2 222-V3-1 /3+1
2 sin15° J3-1 = B B
22
26 -3-\3+2y2-3-1
- 3-1

V6T -\3 12

_2J6-4-23+2\2
- 2

B2
\/g—\/EX\/E—1=(\/§—\/§)(\/§+1) =\/6—\/Z—\/§+\/7=W
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34.

Sol.

35.

Sol.

36.

Sol.

Trigonometric Functions-I Solutions of Assignment (Level-l) (Set-2)

If a+p =g and  + y = «, then tana equals

(1) 2(tanf + tany) (2) tanp + 2tany (3) tanp — tany (4) tany - tanp
Answer (2)

oc+[3=g, B+y=a

T
= tana. = cotp tanp = 2no-—tany.
1+tanatany

= tanf + tana tanP tany = tano. — tany
= tanf = tano — 2tany
= tano = tanf + 2tany
The solution of the equation cos20 + sinf

-T T 51 7n
o [33) %)

Answer (4)
cos?9 +sin6+1=0
1 —sin?0 + sinB + 1
sin?0 — sin® — 2
(sin® — 2) (si

If V3secH+2=0, then principal

5n 5n m n
) 5 @ 5 ®) & @ 5
Answer (1)
2
sece——ﬁ

3
cosf=——
- 2

— (0= % (Principal)

Aakash Educational Services Limited - Regd. Office : Aakash Tower, 8, Pusa Road, New Delhi-110005 Ph.011-47623456



Solutions of Assignment (Level-1) (Set-2) Trigonometric Functions-l 81

37.

Sol.

38.

Sol.

39.

Sol.

If 2sec2a =tanp +cotp, then (o + $) may be

m b b
M 7 @ 5 ® 3 @) Zero
Answer (1)
2sec2u = ; = 2cosec2p3
sinfcosf

Now, 2a=2f= g is possible.

T
a+B=Z
The number of solution of the equation tan3x — tan2x 1in [0, 2m] is
M 1 (2) Zero 4) 2
Answer (2)

tan3x — tan2x = 1 + tan3x tan2x

tan3x —tan2x
= 1+tan3xtan2x

= tanx =1
X I’ITC+TC
= = —
4

_T 5m
RS
But for e
Trick : Alwa

exists.

The general soluti

(1) 9=2nn+%, 2mm-Z,

6=2nn+£, nel
2 6

@) 2nn—g;nel @) 2nn—g;n¢2k+1, nkel

Answer (2)

secO+tanf=+/3
We know that sec?0 — tan20 = 1
(secb — tan0) (sech + tan) = 1

sece—tane=i

J3
secO+tanf=+/3

1_4

N

Zsec6=\/§+
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secH=

2
J3
3
cosf=—
- 2

T
0=2nm+—
= 6

40. If x#nm, nel and satisfies the equation sin5xcos3x=sin6xcos2x , then x is

1 E+ﬂ nel 2 E+ﬂ nel 3 E+mt nel 4 mr+E nel
() 3 6’ () 6 3’ () ’ () 3’

Sol. Answer (2)
2sin5xcos3x =2sin6xcos2x
= sin2x=sin4x
= 2cos3xsinx=0

= cos3x=0
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