Class-X Maths Introduction to Trigonometry Solved Problems
1. Q. Prove that: sin®e ., cos®e=1- 3sin“ecos’e

sine)® , (cos’e)® = (sin’e . cos’e)’ - 3 (sine cos’e)(sin’e , cos’e) [since a + b = (a+b)* - 3ab(a+b)]
=1 - 3sin“ecos’e [Since sin’e ., cos’e = 1]

2. Q. If sin A+cosA=x , prove that sin® A +cos® A= [4 - 3(x* - 1)]/4
SiNA + COSA = x

Squaring on both sides, we get sinA + cos’A + 2 sin A cos A = X
Sin Acos A= (X°-1)/2 (i)

sin%e)® + (cos®e)® = (sin’e +cos?e)® - 3 (sin’e cos’e)(sine + cos’e) [since a° + b* = (a+b)* - 3ab(a+b)]
=1 - 3sin’ecos’e  [Since sin’e , cos’e = 1]

=1-3{(xX*-1)/2}?

=1-[3(X-1) /4

=[4-3(¥-1)%/4

3.Q.if cosec A - sin A=a®, sec A - cos A=b ® prove that a’b*(@’+bh? =1
a® = cos®A /sinA

sinA =cos’ A /a®

b *=sin *A/cosA =cos’A/a®x 1/ cos A

so cos’A = b? a°

= Cos A =b.a’

similarly ....... Sin A=b’a

sosin® A+cos’A=1

=b‘a?+b%a* >a’h¥a’+b’) =1

4. If sec A+ tan A = p, then find the value of sec A—tan A
GivensecA+tanA=p

Recall the identity, sec?A — tan’A = 1

= (sec A +tan A)(sec A—tan A) =1
=>px(secA-tanA)=1

~(secA—tan A)=1/p

5. f (sec A + tan A)(sec B + tan B)(sec C + tan C) = (secA - tanA)(secB - tanB)(secC - tanC), prove that each of the
sides is equal to 1 or -1.

Solution: (secA + tanA)(secB + tanB)(secC + tan C) = (secA - tanA)(secB - tanB)(secC - tanC)
Mulitply both sides with "(secA + tanA)(secB + tanB)(secC + tan C)",

we get (secA + tanA)’(secB + tanB)?(secC + tan C)*
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= (sec’A - tan®A)(sec’B - tan’B)(sec’C - tan’C) = (1)(1)(1) =1
= [(secA + tanA)(secB + tanB)(secC + tan C)]* =1

~ (secA + tanA)(secB + tanB)(secC+tan C) =+ 1

Similarly, we get (secA —tanA)(secB —tanB)(secC—tanC)=%1

6. Prove (1+cotA-cosecA)(1+tanA+secA) = 2

Solution: (1+cotA-cosecA)(1+tanA+secA)

1
= (1 oo ccrser.ﬁl)(l +tan A + secA)

tand + 1- L ,Sind
sin 4

_ itlgsj (1 + tan A +SecA)
= Gnd (1 +tand —secANW1 + tand + secd)
1 1
:m[(1+muﬂjz—59c=ﬂ] = o [1+2tanﬂ+tanzﬂ—seczﬂ]
1 1
~ tand [1+2tand—1] [Since sec*A — tan’A = 1] ~ tand X 2tand =2

7. If sinA +sin’A+sin®A=1, prove that cos®A-4cos’A+8cos’A= 4.
Solution:
Givensin A +sin® A +sin*A=1
= sind +sin®4=1- sin®A4
= sinA +sin® A = cos®A
Let's square on both the sides of the above equation, we get
(sin A +sin® 4)° = (cos®A4)*
= sin®A + 2 X sinA X sin® A +sin® 4 = cos*A
= sin®A + 2sin*A +sin® 4 = cos* A
= (1 — cos?4) + 2(sin® A)* + (sin® 4)® = cos*A4
= (1—cos®A) +2(1 —cos®A)*> + (1 — cos?4)* = cos*4
= (1-cos?A) + (2 —4cos®A+ 2cos*A) + (1 —3cos’A+ 3cos*A —cos®4) = cos*a
= 4—8cos®A+ Scos*A—cos®A =cos*A
= 4—8cos’A+4cos*A—cos®A=0

. cos®A—4cos*A+8cos’A=4
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8. Show that (1-sinA+cosA) 2=2(1+cosA)(1-sinA)

Solution: (1-sinA+cosA)? = [(1-sinA) + cosA]*

= (1-sinA)? + cos®A + 2(1-sinA)cosA = 1 +5sin”A - 2sinA + cos’A + 2(1-sinA)cosA

1 + (sin®A + cos?A) - 2sinA + 2(1-sinA)cosA = 1+1-2sinA +2(1-sinA)cosA [Since, sin’A + cos?A =1]
2 - 2sinA + 2(1-sinA)cosA 2(1 - sinA) + 2(1-sinA)cosA = 2(1 - sinA)(1 + cosA)

9. Prove that sin@ - cosB + 1/ sinB + cosB - 1 = 1/ secb - tanB, using the identity sec’6 = 1 + tan’0

. Sind — cosé+1
sinf —cos@+1 _ — o8

: — Sin@ +cosf —1
sin@ + cosf —1 S eoagict

cosé
sinf 1
— _cos@ cos@
sind , cosf 1

cosG  cos@ cosé

tanf —1+secf  tanf +secf-1

tanf+ 1—secé tanf—secBf+1

Put 1 = sec> @ — tan® @ in the numerator

tanf +secf-1 _ (tanB+sech)— (sec? f—tan? )
tanf—secf+1 tanf—secf+1

__ (secB+tanf)— (sec 8+tanb) (secf—tan8)
tanf—secH+1

__ (sec8+tanf)[1— (secf—-tanf)]
tanf—-secf+1

__ (secB+tan@)[1—secd + tan b]
tanf—secf+ 1

__ (secB+tan@)[tan B—secH+ 1]
tanf—secf+1

=secd + tanéd

10. write all other trignometrical identities in form of cot A?

cosec A =1+ cotld

Consider, cosec?A — cottA=1 = cosieczA =1+cottA=>

. 1
We know that sind = cosecd  Vitcom A

= /1-— 1 s cosd = cor’d
cosd =v1—sin? 4 14cottd T ) 1+cot2a
1

1 14cotld
secd = nsecd = — tanA =
We know that cosd cot?d cotd
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