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Chapter-Introduction to Trigonometry

Question bank
Q1.

. Prove that:

tan® cot@
+

1-cot® 1-tanB =1+ sect cosecB

Q2.

.Prove that b7 — a’yf = a’b", if -
(1) £ = asecf.y = btanb. or

(2) = acosech, y= heoth

Qs.
«Prove that :
cot’fsin’® | tan’fcos’® _ secfcosect — 1
(cosB+sinBy  (cosf 4+ sinBy cosect + sect
Q4.
1LIf cosB+ sinfl = p and secl + cosect = g, prove that
g(p* —1)=2p
Q5.

Jf r=rsindecosC, y=rsin Asin ¢ and z=rcos A,
then prove that ©°+ ¥ + 2 =17

Q6.
If cosB-sinB=v2 sinB, prove that cosB+sinB=v2 cos

Q7.
If cosec (A-B) = 2, cot (A + B) = —0° < (A + B) <90°, A > B, then find A and B
Q8.
If 3x= cosec @ and 3/x= cot 8, find the value of 3(x2-1/x?)

Q9.
Find the value of cosec 30° geometrically.
Q10.

Show that tan® 6 + tan* 6 = sec* 6 — sec™ §
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Solutions
Q1.
L.HS. = sin® cosB
tan® cotd _ _cos8 N sin g
l-coté 1-tan® ,_cos8 . sin®
sin#d cosB
sinB cosB
cos® sin@
= sinB—-cosB8  cosB-sinB
sin @ cosB
sin® B cosZ@

cosB(sinB—cosB) sinB(cosB-sinb)

sin® @ cos2@

cosB (sinB—cosB) " sin® (sinB—cosH)

1 _sinz 2] _ cosZ @ ]

sinB—cosH ! cosB  sinB

1 _sing 8—cos” (-}ﬁ

sinB—cosB| cosBH-sinb

[sinB —cosB] [sin2 B+cos’B+sin-cos 0]
(sin@—cos@)-(cosO-sind)

sin” @+ cos> 0+ sinB- cos

(cos® -sinB)

1+5in@- cosd
- T [esin?B+cos?0=1]
cosB-sin®

1 sinB-cos@

+
cosB-sinB  sinB-cos8
=1+sec . cosec 8 [R.H.5.]

Hence Proved.

Q2.
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(1) We have = asecl,y= btanf,

7 v
T = *, = tan“f
£y 3 2
or, F—b—i =sect —tan"f=1
Thus b — o'y =a'b’ Hence Proved

(1) We have r= acosect, y= beotf

7 ¥

A 2 2
= =cosec B, & = cot”d
a s

o
%_g_f = cosec’ § — coth = 1
Thus b —ay =a'b’ Hence Proved
Q3.
cot’fsin’f tan'f cos’d

(msﬁ + sinﬁf - (mﬁﬁ + :?.in'[-‘.l)2

ﬁ % sin’ il X cos'f
o {msﬁ + :-*.inﬁ)2 {msﬁ L

_ cos’fl N sin’f
o (cosB 4+ sinBy * (cosB 4 sin by

(cosB + sin E]{mszﬁ + sin*f — sin fcosh)
o (cosf + sin By

- 1 sinfonsfl
_1—sinBcosl _ Zehant — woshsimd

o o T _oosfl ,  winf
cosf + sinf wabsinl T mabemb

= cosecfsech — 1 Hence Proved
cosect 4 sec

Q4.
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We have cosf + sinfl = p and sect+ cosecfl = ¢
g(p* —1) = (sec+ cosec)[(cosh + sin B — 1]
= (secB + cosec)(cos*d + sin’ + 2sinBcosh — 1)

= (sech + cosecB) |1 + 2sinfcosf — 1]

—fl 1 yeg

= (msﬁ Sinﬁ){ﬂsmﬁcmﬁ]

= M 2sinfcosh

cosfsinb
= Z(sinﬁ +cosB) =2p Hence Proved.
Q5.
Since, r =rsin’ Acos’
¥ =r'sin’ Asin”C

and Z =r'cos' A

r+1y+ 2= rsinAdcos® C+ rsin” Asin® C+ recos™ 4
= r'sin®A (cos’ €'+ sin® C') + " cos® 4
= r'sin“A + r'eos” A
= {ﬂin?;i - cx::s?;i}

2

=7 Hence Proved.

Q6.

Here, c0s O sin 8= v2sin 0

= cosB=v2sin0 + sin 0 = cos 0 = (V2 +1)sin©

cosf(y2—
= cos® =sinB = (V2-1) =sin 6
V241 (E+l)(ﬁ—]]

= V2cos8-cos0=sin0 = v2cos® = sin @ + cos Hence proved.

Q7.
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cosec (A-B)=12

Also, cosecIP=2=A-B =30 i)
1
and cot(A+ B)=—
/3
1
Also, . cot 60° = E =A+B=6F if)

Solving (f) and (if), we get A = 45° B = 15°

Q8.

31c=::::r«s¢¢EI'amr:lE =cot d
X

cosech 1 coti

g — = ——

X

- (= (5] =

x

3Ix2 L
xz

Qo.

For the value of cosec 30° consider an equilateral iriangle ABC.

Let 2a be the length of each side
= AB=BC=CA=2
Since each angle of equilateral triangle is 60°.
: AABD = AACD
BD =DC (CPCT)
and ZBAD = ZCAD %
AABD is right angled rriangle.

BD = % BC=ga

AB 2a

W=—="==12
Now, COSCC 8D ;
Hence, the value of cosec 30° = 2,

Q10.
Consider,

LHS. =tan* 6 +tan’ ©
=tan” @ (tan” 0 + 1)
=(sec*B-1)sec’ ®
[ sec®® —tan” B =1]
=sec*§ —sec §=R.HS.

Hence Proved.
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