X-Maths: Introduction to trigonometry Solved questions JSUNIL

1. sin® A+cos® A =1-3sin® A cos® 4

sin® b4 cos® A

= 5in” 4":";.+(I2032 Af

= sin® 4-'1'L+[1— sin® Af [sin2 Atcos A=1=cos’ & =1-sin® ﬁ:l

=sin® A+1-sin® A-3sin” Af1-sin’ &) [ (a-8) =&’ -2 Kb (a—2) ]

=1-3zin® A cos® A

2.sin® A—cos® A = [sin® A—cos® A)(1- 2sin® 4 cos® A)
sin® A—cos® A
— (sin* A) —(cos* A
= (sin* A-cos* A)(sin® A+cos’ 4) (& -8 =(a-b)(a+b) ]
- |:(sin2 AT —(eos’ ﬁﬂ[[smf‘ Y +(cos® &)’ +2-sin® & cos® A—2sin’ A cos’ AJ
{ Add and subtracting 2 sin® & cos® 4]
= (sin® A+cos” A)(sin® A-cos® Al [(sinj Atcos? Ajg ~2.sin? A cos® A}
[+a* +8*+2ab = (a+b ) andsin® A cos’ & =1]
= (sin® A-cos® A)(1- 2 sin® A cos® A
3 sec® A =1+tan® A+3tan’ Asec® &
sec’ &
= (sec' )
— (1+ten® &) [ 14tan® 6= sec? 6]
=T+tan’ 43 tan® AT+tan’ 8)  |(a+b) =@+ + Zab(a+2) |
=1+tan® A+3tan® A sec® A
4.If sin x +sin®x=1, prove that cos?+cos*=1
2

Lo . . 2 _ . . 2 .
Given, sinzx+sin® x=1 =snz=1-:sn"zx =snx=rcos*x [1)

cos® x+cost x = |::-::|52;':+(|::-::|s2 x)g =sinx+sin’x =1 (Using [1:')
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5. Cosec A=2x and Cot=2/x then find the value of 2(x* - 1/x)

2
Given,cosecA=2xand coth = =  We knowthat, cosec® A—cot® A =1

x
2
1
ﬂ(Esz—(E] -1 Sy T ::»4[;;2—_2]:1
x x x
1 1
:}z(xg__g]:_ Thus,thevaluecf?[;{g—ig] is l
x 2 x 5

6. sin A+ cos A=V3.prove that tan A +cot A=1

Ans:

Given, sind+ cos;‘l'-;:n,."g Sguaring on both sides, we get (sind+ cosh ) =(\Ef

— cin® Atcosd At 2sindcosh=3 =2sinAcosh=3-1=2 (- ain?d+cos’d=1)
= gnfcosh=1 e)
tand+cotd = s + cosh _Hn Atcos A :1 (Tsing (1)) =1

1

cosdh  sind coshaindy

7. If cosec A—sin A =a’and sec A-cos A=b’ Find value of : a’b’[a’+ b?]

Ans:
. 232(.2 22
. 3. bt +27)
3 - —i|. a a
= _ —gind = o | andsecA —cosh =h
sindy L1 3 2 2 PR 2 a2 28
. = —cosh =& 3 3 T 3
l-sin* & cos | cos® A | sin® A cos® A sin® A
et = oot & N I I I
) ., JTEOE A4 sin® A cos® A sin® A cos® A
cos” A — g cosd 4 4 4 4
sind sin® & cos® A sin®A |cos®A sin®A
= =b* = * +
2 o I Z Z I
Cos .3 3 3 3
cos® A sin® & cos*A \sin®A costA
—~a= 1 : 4 2 4 2
1 L3
. sin A 2 5 - z =z
sin® A =h=""g = cos® Acos® Atsin® Asin’ A
H =cos* Aan® A 2 5
cos® A z z
2 2 cos® Asin® A
= cos” A4sint A =
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Q. If sin B + cos 0 = 1, then what is the value of cos” 0 + cos’ 8

Ans: Given, sin® + cos’0 =1 = 1—cos*0 =sin 6 , Squaring on both sides, we have
(1-cos’0)*=sin’0 .~ 1+cos'0—2cos’0=1—-cos’ 0 = cos*B-cos’0=0

= cos* 0 + cos® 0 = 2 cos’ O Thus, the value of cos* 8 + cos® 0 is 2 cos’ 6

Q. Find value of: 12cosA+5sinA , If 5cosA-12sinA=13

Solution: (5 cos A—12 sin A)® + (12 cos A + 5 sin A)®

=25 cos” A + 144 sin”> A— 120 sin A cos A + 144 cos® A + 25 sin” A + 120 sin A cos A
=169 cos’ A + 169 sin’ A =169 (sin® A + cos’ A) = 169

2 (12 cos A+ 5 sin A)* =169 — (5 cos A— 12 sin A)*= 169 — 169 = 0

= (12cosA+5sinA)*=0=12cos A+5sinA=0

Q. if sin x + cos x - V2 sin x =0 find the value of tan?x ,cot’x and tan’x + cot’ x

Ans:
sinx + cosx —y2sinx =0 ... (1)

=cosx =(y2-1)sinx = _sinx =tanx =—=— =tan’ = —=*

__ 1
COSX V2-1 V21 (-,E—l)z

2 _ 1 2,1 2 1
=fanx = tan<x = —— = —3_
123 = 32z and cotx - 3 21/5
2
~tan®x +cotix =—1 — +(3-72 1+(3-2y2) 1+9+8—-12y2
E T 3A - - /2

_ 18-12y7 6(3-2y2) Bz e

(-22)  TTamm T
Q.ifxX**Y=y*and y**Y =x°* , xandyr natural numbers find x ¥ and y*

Q. if sin’x + cos’x + tan’x + cot’x + sec’x + cosec’x =7 find the value of sin’x, cos’x and more

.2 2 2 2 2 2. _
sin“y +tecos xy+ttan“y teoottr +secty tocosecty =7

=1 +tan2.r + cotzx + secz.r + cosecz.?r:? [ (sinz.r+ EGSE.T) :l-|
#sec23’+ cotzx +sec2_1r+ coseczx =7 [ 1 +tan2.1r = seczx] #253521 + Egtz_:r + cgsecz_‘[ =7
=}»25&c21+ (coseczx—l) + cosecz.ﬂr:T [ coseczx—cotzx:q =b25ecz.r+2cosec23'28
=>2(Sec2.r+cosec2_r):8 = seciy+coseciy=4 =—t—+ _12 =4 %‘*%:4

cos X 111 X 8111 X Cos X
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. 2 . ) 2
=4 (511121-:5521) =1 =4 (sinzx (1 - sin2 _T)) =1 =4 (sinz;r - (sinz;r) ) =1=4 smzr —4 (smzx) =1
B IRY .3 _ . . .
=4 (sm 1) —4si"x+1=0 Pyt sin?x = t, we have a quadratic equation

2 _ 2
At°—4t+1=0 =[2t—l) —0 o=2-1=0 ::tz%

i.e. sin’x =% and cos

2y =1—sin’x =1—

Q. Ifacot A+b cosec A=pand b cot A = a cosec A = q then Find value of : p’—q*

Ans: Given, a cot A+ b cosec A=pand bcot A+acosecA=q

p>—q> =(acotA+bcosecA)’— (b cotA + a cosecA)’

= (a cot’A + b 2 cosec’ A + 2ab cotA cosecA) — (b * cot’A + a “cosec’A + 2ab cotA cosecA)
=a’ cot’A+ b’ cosec’ A + 2ab cotA cosecA — b > cot’A — a “cosec’A — 2ab cotA cosecA

=a ? (cot’A — cosec” A) + b ?(cosec’A — cot’A) = b (cosec’A — cot’A) — a * (cosec’A — cot’A)
=b?—qa?(cosec’0 —cot’0=1)

Q. if sin A +cos A=x, prove that sin°A +cos°A = 4 — [3(x*-1)’]/4

Ans:

: : . . 2
Given, sin A + cosA=x Squaringenboth sides, we get [sinA + cgsA) = y*

=sin® A + cos*A+2sinA cosA =x° =1+ 2sinh coshA =x°

= Zeind cosd :]’2 —1 = ginh c{:.sA:sz_l (1)

Q. if sin A = 1/3, find value of 2 Cot’ A + 2

Ans:

Given, Sillﬂ:é = cosec A=3 we know that, 1 + cot’A = cosec’A
= cot’A=cosec’A —1=(3)! —1=9 —1=8 ~2c0lA+2=2x(8)+2=16+2=18
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