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Trigonometry 10
11th Standard

Maths
Time : 01:30:00 Hrs
Total Marks : 75

15x5=75
1) A plane is 1 km from one landmark and 2 km from another. From the planes point of
view the land between them subtends an angle of 45°. How far apart are the land
marks?
Answer : Let A, B be the land marks and C be the position of the plane,
Given L ACB 45°

Using cosine formula,
c?=a?+b?-2abcos C
c? =22 +12-2(2)(1) cos 45°

— _ 1
—4+1 4(ﬁ)
()
c2=5-2+2
A= \/5 — 2v/2km
2) costa sin‘a __ cos*p sin'B
If wostf T sints 1 prove that . + i 1
Answer : Given cos‘a sin‘a
cos? 3 sin’B

= cos*asin?p+sin*acos?p=cos?Bsin?p
= cos*a(1-cos?B)+cos?B(1-cos?a)2=cosZB(1-cosZB)

cos'a — cos'a L/a<-ﬁ + cos?p — 2 cos®a cos?p + cos*a L})C‘B = cos’p — cos’p

= cos*a-2cos?acos?B+cos*B=0

= (cos?a-cos?B)2=0

= cos2a-cos2p=0

= cos2a=cos?B...(1)

= 1-sin2a=1-sin?B

= sin2a=sin2p

costa sin‘a -1

cos?f3 sin?p

LHS= cos*s sin'B
wora T sin?
cos“x Sin"«

= cos?fBcos? B sin®Bsin?p

cos?a sin’a

= cos?fB + sin’B = 1=RHS
3) Eliminate 8 from the equationasecf-ctanf=bandbsecd +dtanf=C
Answer : a secB-c tanb=b...(1)
b secB+d tanb=c...(2)
(1) x b — ab sech - bc tan 8 = b?
(1)xa—» absecb +adtan 6 = "ac

-tan 8 (bc + ad) = b2-ac
tanf=_ac-¥’
be+ad

(1) xd —» ad secB-cdtan 6 =hbd
(1) X ¢ = v S€CB + cd tan 6 =¢?

(ad+bc) sech = bd + ¢?
sechb= bd+c?
ad+bc
We know sec?0-tan26=1



bd+-c? —p?
T - GEL)r =1
= (bd+c?)’ (ac—b")”
(ad+bc)®  (betad)®
= (bd+cd)’—(ac—b")’ 1
(ad+be)* -
= (bd+c?)?-(ac-b?)?=(ad+bc)?
= (c?+bd)?=(ad+bc)?+(ac-b?)?
Thus 8 is eliminated.
4) If A+B+C=180° ,prove that sin?A+sin’B-sin’C=2 sin A sin B cos C
Answer : LHS=sin?A+sin’B-sin’C
=% [2sin2A + sin’B — 2sin2C]
L[(1 - cos2A4) + (1 — cos2B) — (1 — cos20)]

==[1 — (cos2A + cos2B + cos2C)]
== — %(cos2A + cos2B + (200320 — 1))
=1_1

5 (2003 (2’4+2B> cos (Mfw) + 2cos*C — 1)

- (cos (A + B) cos (A + B) — cos®C — %)
=-(-cosCcos(A-B)cos2C)
=cosCcos(A-B)+cos2C
=cosC[cos(A-B)+cosC]
=cosC[cos(A-B)-cos(A+B)]
=cosC2sinAsinB
=2sinAsinBcosC=RHS
Hence proved.
5) If A+B+C=2s, prove that sin(s-A)sin(s-B)+sin s.sin(s-C)=sinA sinB.
Answer : Given A+ B+ C =2s
LHS = sin(s — A)sin(s — B) + sins. sin(s — C)
= %[cos(s —A—s+B)—cos(s—A+s—B)|+ %[cos(s —s5+C —cos(s+s—C)] [.sinAsinB = %[cos
%[cos(B — A) — cos(2s — A — B) + cosC — cos(2s — C)
= %[cos(B — A) — cos(2s — A — B) + cosC — cos(2s — C)
= %[cos(A—B)—cosC+eesC—ees(A+B)]
=sinA sin B =RHS
Hence proved
6) Prove that cos 50 = 16 cos? @ - 20 cos® § + 5 cos 6.
Answer : LHS = cos 50 = cos (36 + 26)
= cos 36 cos 26 - sin 30 sin 20
= (4 cos® @ - 3 cos 0) (2 cos? 6 -1) - [3 sinf - 4 sin® 6] 2 sin @ cos
=8cos®@-10cos® @+ 3 cos f-6cosfh+6cos3h+8cosh(1+cos*f-2
cos? 6)
=16 cos® - 20 cos3 @ + 5 cos 6
= RHS
Hence proved.
7) Solve the following equations cos #+cos 30=2 cos26

Answer : 2cos (#) . COS (%) —2c0820 =0

2c0s20.cosB-2c0s26=0
co0s26(cosb-1)=0
c0s26=0

or cosB=1

€0s26=0 or cosB=1
€0s26=0

26=(2n+1)§, nez
9=(2n+1)§, nez
0=(2n+1 )%

cosB=1

cosB=cos0

8=2nm+0, nez

0=2nTr, n€z

& The solutions are 9=(2n+1)§or 2nTT, nez

8) In AABC, Prove the following
asin(B—C) _ bsin(C—A4)  csin(A—B)

b —c? c2—a? a2—b*

N[N NN [N |




. Let _a  _ b _ c _
Answer : == =—ta=k
a=k sinA, b=k sinB, c=k sinC...(1)
Consider asin(B—C) _ ksinAsin(B—C)

b2—c? K sin®B—k?sin’C
ksin(B+C)sin(B—C) k(sin2stin2C) 1 .(2)
E*(sin®> B—sin>C) - K*(sin® B—sin>C) ok
bsin(C—A) _ ksinB _sin(C—4) _ sin(C+4) sin(C—4) 1 ..(3)
2-a?  Ksin’C—Ksin’A ksin(C+A) sin(C—4)
Similarly, Csin(4-B) _ 1...(4)
a?—b? k

From (2), (3) and (4)
asin(B—C) bsin(C—A) csin(A—B)

B2 c2 2—q2 a2—b?
9) Solve the following equation tanf + tan (6 + g) + tan (0 + 23—”) =43
tanf-+tan % tanf-+tan %
Answer : = tanf + -+ - =3
1—tanf.tan 3 1—tanf.tan L

tanf++/3 tand—/3
= tand + 1—\</§Ean9 T 1+\</§lfan9 - \/\/g_ /3
(1++/3tan) (tanb++/3)+(tanb—+/3)(1—+/3tand)
= tand + 1-3tan26 - \/g

:>tan0+ 8tand — \/g

1-3tan?6

= tanf + L”ao =4/33.9

1273t¢m2
tanf—3tan?0+8tanf __
= ( 1—3tan20) o \/g
3(3tanf—tan’6
1-3tan?6 - \/g
= 3 (tan36) = /3
V3 _ 1
= tan3fh = 5 =5
= tan3f = tan (%)
=30 =nmw+ %,nez
_nmr | m
= 0= 3 T 15 M€z

Solutions are 6 = % + -+, nez

10 e sin A _ sin(A-B)
) Ina AABC’ if sin C sin(B—c)
Answer : Using sine formula,

Let sinA _ sinB __ sinC _ k

a b c
sin A=ak, sin B=bk, sin C=ck
Given sin A _ sin(A-B)
sin C sin(B—C)

sin(B+C) _ sin(A—B)
sin(A+B) ~ sin(B—C)

= Sin(B+C)sin(B-C)=sin(A+B)sin(A-B)

= sin’B-sin’C=sin®A-sin’B

= k?b?-k?c?=k?a?-k?b?

= b2-c?=a2-p?

= 2b%=a’+c?

=>aZb%c?arein A.P.

11)If A+ B + C =, prove the following ) o
. _ . . B\

i. cos AA+ cos BB+ cos C;— 1 +14 sin () sin () sin ()
ii. sin (5)sin()sin(5) < 5
iii.1<cosA+cosB+cosC< %

Answer : i-cos A +cos B +cos C =2 cos (#) cos (%) +cosC

= 2c0s (I — %)cos(é - g) + cosC

,prove that a,b?,c?are in arithmetic progression

=2sin (%)cos(% - g) +1-— 2sm2(%)

= 142500 (£)cos( — £) — sin( )

= 14250 (5 leos( — ) — con(; — £
: 1:243@ (%2[00}*(;3— 5); cos(5 + 5)]
- sin (;)sm(;)sm(;)

ii. Let u=sin (%)sin(f sm(%)

= —l[cosM — cosﬂ]sin£



_ 1 A+B A-B A+B
= —5[cos=; cos £5=]cos =

= cos2 2B _ cpsA=Bps A;B + 2u = 0, Which is quadratic in cos %

Since cos % is real number, the above equation has a solution.

Thus, the discriminant b2 - 4ac > 0, which gives

:cos2%—8u20:>u§%cosz%§%

Hence, sin (é)sm(g)sm(g) < é
iii. From (i) and (ii), we have cos A + cos B+ cos C> 1 and cos A+ cos B + cos C <
1+4x 1

8
Thus, we get 1 <cosA+cosB+cosC§%

12) A ripple tank demonstrates the effect of two water waves being added together.
The two waves are described by h =8 cos t and h = 6 sin t, where t € [0, 21) is in
seconds and h is the height in millimeters above still water. Find the maximum
height of the resultant wave and the value of that which it occurs.

Answer : Let H be the height of the resultant wave at time t. Then H is given by
H=8cost+6sint

Let8 cost+ 6 sint=kcos(t-a)

= k(cos t cos a + sin t sin a)

Hence, k=10 and tagn o = %, so that

H =10 cos(t - a)
Thus, the maximum of H = 10mm. The maximum occurs when t = a, where
tana = %.
13) Find the values of sin 18°.
Answer : Let 6 =18° Then 56 = 90°
38 + 28 =90° =206 =90°-36
sin 20 = sin (90° - 39g = cos 36
2 sin B cos 6 =4 cos”0 - 3 cos 6. Since cos 6 = cos 18° # 0, we have
2sin0=4cos’0-3=4(1-sin%0)-3
4sin®0+2sinB-1=0

—24,/4-4(4)(-1) —1+/5

sin 0 = @ =—

Thus,g; 180° — \/ifl (positive sign is taken sin 180 is in | quadrant. sinB is

positive).

14) Prove that for any a and b,-y/a2 + b2 < a sin 6+ b cos 6 < 1/a? + b
Answer : Now, asin g+ bcosg < /a2 1 bZ[\/a‘;_H)TsinG + \/azb_er,[cosO]
=y/a? + b2 [COs g sin g + sin o cos ¢]

(where cosa = ﬁ, sina = \/a:_%,[)

= va? + B sin(a + 6)

Thus, asin g+ bcos g < /a2 + b2

Hence, -\/a2 + b2 <asing+ bcosg < \/m
15) a?+b® _ 1+cos(A—B)cosC
a?+c? 1+cos(A—C)cosB
Answer : 1he law of sine: (=%) = ( b )=(=%)=2R

In a triangle ABC, prove that

sinA sinB sinC
LHS @412 (2Rsin A)*+(2Rsin B)®
a?+c®  (2Rsin A)’+(2Rsin C)>

sin? A+sin? B __ 1—cos? A+sin’ B

sin® A+sin® C 1—cos? A+sin® C
1—(cos?A—sin’B) _ 1—cos(A+B) cos(A—B)
1—(cos2 A—sin? C) " 1—cos(A+C) cos(A—C)
14-cos(A—B) cos C

14-cos(A—C) cos B




