TRIGONOMETRY - CLASS X (2025-26)

SUJITHKUMAR KP

1 If sin@ = cos 6, then the value of 8 is . (0°< 6 <£90°)

ANS : 45°
2 If cosec®—cotO= % the value of (cosec 0 + cot 0) is

A) 1 B) 2 C) 3 D) 0

ANS: C) 3
3 If tanA = 1—52 find the value of (sinA + cos A) .secA

13 17 12 12
@ 5 by = © 5 @d =
17

by =
4 |If tan(A+ B) =3 and tan(4 — B) =%, 0°<A+B<90°, A>B. AandB are and

ANS: A =45°,B=15°)
5 4cot?45° — sec?60° + sin?60° + cos?90° =

ANS : %
6 | If sec” 0 (1 +sin0) (1 —sin 0) =k, then find the value of k is

ANS: k=1
7| The value of § sec’A —% tan’A =

A) 5 B) 9 C) : D) 0

ANS: g
8 | If 5tanf = 4, evaluate 2Snf-3cosd

5sin6+2 cosf
ANS: tanf = 4 /5 33n93c% _ 23 _2
5s5in6+2 cosf 442 6

9 Find the value of x ,if tan3x = sin 45° - cos 45° + sin 30°.

ANS: tan 3x = sin 45° - cos 45° + sin 30°.

! ! as 1 1 + - 1 tan 45
= — X —= = — — =1 = tan45°
VZ Nz 2 22

tan3x = 1= tan45°=3x = 45°=x = 15°¢
10 | In A ABC, right angled at B, AB=5 cmand sinC = % Determine the length of side AC

ANS: sinc=2=151_-2 A

AC 2 2 AC
AC=10cm
5 cm
C B

11

If sec 6 = % , find the values of tan 0 and cosec 0.




ANS : In APQO, right angle at Q,

secf= 2 =2

0Q 7
So, OP = 25kand 0Q = 7k
PQ* = OP* - 0Q?

= (25k)? — (7k)?
= 625k> — 49k* = 576k?
PQ= /576 k% =24k

°r

tar19=ﬂ=Z and cosec O = o _ 2
0Q 7 PQ 24
12 | In A ABC, right angle at B, if AB =12 cm and BC =5 cm, find
(1) sin Aand tan A, (ii) sin C and cot C.
Q) In AABC, right-angled at B, AC is the hypotenuse.
Since, AC?> = BC? + AB?
=52+ 122 =25+ 144 = 169
AC = V169 =13cm
Now, sin A = C_2
AC 13
andtan A= 26 -3
AB 12
(i)
sinc=2=2
AC 13
and cotC =2 = 2
AB 12
13 | Given A = 30°, verify sin 2A =2 sin A cos A.
ANS:  LHS =sin 2A =sin 2 x 30° = sin 60° = 22
RHS =2 sin A cos A= 2 sin 30° c0s 30° =2 x 1 x“z—gz “2—5
So, LHS = RHS
14 _1 o o cosec?0 — sec?6
If tan § =, (0° < 6 < 90°) then evaluate ——————-—
. _ 1 _ 2N
ANS: tan0= N 0=30
2 2?2
cosec?0 — sec?0 _ cosec?30 —sec?30 _ 2% = (ﬁ)
cosec20 +sec?0  cosec?30 + sec?30 224 (1)2
= 4 _g =
a+; 2
15

Ifsin(A—B):% ,cos(A+B):% , find A and B.

ANS: sin(A-B)=~

= A-B=30°..(i)

and cos (A +B) =~ ,=> A+B=60°..(ii)
Solving equation (i) and (ii), we get




A =45°and B = 15°

16 | Simplified form of (1 + tan” 0) (1 —sin ) (1 + sin 0) is
A 1 B) - C) cot?’§ D) tan’0
ANSA) 1
17 | Find the value of x if cos 2x = sin 60° - cos 30° — cos 60° - sin 30°.
A) 60° B) 36° C) 27° D) 30°
ANS: D) 30°
18 | Thevalue of —1=20% —
€0s60
1-5in60° 1
ANS: — =—2=2-+/3
cos60 >
19 |If secO—tan 0= % the value of (sec 0 + tan 0) is
1
ANS: secf-tanb=—  Also, sec’f—tan’0 =1
= (sec 6 + tan 0)(sec 6 —tan 0) = 1
1
=>(sec6+tan6)><5 =1l=secO+tan0 =2
20 | ftanA= % , find the value of (sin A + cos A) . sec A.
ANS: (sinA+cosA).secA=sinA.seCA+CcosA.seCA= sinAXﬁ+ 1
—tanA+1=>+1==
12 12
21 _7 (1+sin6@ ) (1- sinh)
If cotf = - evaluate (17 cos0 )(1—cos 0)
. (1+sin6)(1-sinf) _ 1-sin?6 20 _ (7 2 _ 49
ANS (1+ cos8)(1- cos 8)  1—cos?0 cot™d = (8) " 64
22 | Ifsin 6= g . then find the value of (2 cot? 0 + 2)
. 2 _ 20 2 _ 2 _
ANS: 2(cot” 6+ 1)=2.cosec” 0= covec?d 15 18
23 | If 3x=cosecOand > =cot 0, find the value of 3 (x2 - iz)
X X
ANS: 3x=cosec 0 and % =cot
feoeec @42 (e V2 . —_
312_L =3[L{}ht‘tﬂ) u}lﬂ] =3Lme<,ﬂ cot 8 =3><l=l—
2 BE 3 9 9 3
24 | Ifsin O =xand sec 6 =Y, then find the value of cot 0.
ANS: HeresecO=y = cos0= %
Now cotf=22 = MY _ L
sinf x xy
25 | Find the value of x from the figure.




ANS: Here,E =sin30° =2=1 = Xx=40cm A
AC X 2

30°

=
Bs— 20cm —> C

26

Find the value of x from the figure. P

ANS:  Here, %=cos60°=>i=l = x= 2=-125cm

27

25 2 2
Evaluate: 3 cot® 60° + sec” 45°

. 2nno 2 150 — 12 2 o_ 1 o —
ANS:  3cot°60° +sec’45° = 3 (v—?) +(V2)" [ cot60°=—and sec45° = 2]

=3x1+2=3
3

28

fsinA="  find the value of 2 cot? A — 1.

2
ANS: sinAz? = A=60°

2 4 2 pno 1 — 12 _ 1
Now 2 cot? A — 1 = 2.cot? 60 —1_2x(§) —1=-1

29

If cos (40° + x) = sin 30°, find the value of x.

ANS:  cos (40° + x) = sin30° = %

S0, cos (40° + x) = =~ = 40° + x = 60°
Thus, 40° + x = 60° = x = 60°- 40° = 20°

30

By taking A = 30°, evaluate : 4cos3A — 3cosA

3
cos3A—3cosA=4(\/—§) —3x£= 33 _ 15=0
2 2 2 2

31

If tanx = sin45°cos45° + sin30° then x =

ANS: B) 45°
tanx = sin45°cos45° + sin30°

== X—+:=12x =45

tanx = Z EZ "2

32

If A= 60°and B = 30° verify that sin(A + B) = sinA cosB + cosA sinB

ANS: LHS =sin(4 + B) = sin(60° + 30°) = sin90° = 1
V3 V3 01 1

3
SinA cosB + cosA sinB = sin60° cos 30° 4+ cos60° sin30° = > X > + > X 5 = 1

33

If acos@—bsin@=x and asin®@-+bcosO=y. Provethat a°+b°=x"+y"

ANS: Given.acos9—-bsind=x




andasin®+bcosb=y

To show. a® + b? = x* +y?

Sol. RHS = x* + y?

= (acos 6 — b sin 0)° + (a sin 6 + b cos 0)?

= a® cos® 0 + b? sin* 6 — 2ab cos 0 sin 6 + a sin® § + b® cos® O + 2ab cos O sin 0
= a® (cos® 0 + sin® 0) + b (cos® O + sin’ 0)

=a% (1) + b*(1) = a® + b? = LHS

34

sin@+ cos@ sin@— cos0 2 sec?6
Prove that : = + = =
sin@— cos0O sinf@+ cos0 tan26 — 1

_ sin?0+cos?0+2sinb.cosf+sin?0+cos?H—2sinb.cosb

sin20—cos20
2 2
_ 2 — _cos?0  _ 2sec“6
sin20—cos260 sin29_1 tan260-1
cos260

35

cosA 1+sinA

Prove that : — 4+ = 2 secA
14sinA COSA

. 2 . 2
cos“ A +(1+sin A

LHS = cnr?A +1+5||1A: _{ n A)
1 +sin A cos A (1+sin A)cos A
_cos"A+sin® A+1+2sinA 2(1+sin A)
(1+sin A)cos A (1+sin A)cos A

2
= —— = 2zecA = RHS
c0s A

36

1 . 1
The value of - sin’A + > CoS’A =

ANS: 1
2

37

If tan(4 + B) =3, tan(A—B):%, 0<A+B<90, A>B,findAandB.

ANS: tan(A+B)=v3 = A+B=60° tan(A—B)=— =A—B =30

V3
2A =90°=> A =45°, B=15°

38

If sec” 0 (1 + sin 0) (1 —sin 0) =Kk, then find the value of k.

ANS:  sec® 0 (1 +sin 0) (1 —sin 0) =k
= sec’0 (1 -sin’0)=k

= sec’0.cos’ 0=k

= k=1

39

If 6x=sec 6 and g =tan 0, find the value of 9 (x2 - i)

x2
ANS:  6x =sec § and g = tan 0

sec6 1 tan6
= X= and - =
6 x 6
. 1 20 tan?0 9
Consider, 9 (x2 — —2) =9 (Sec - &) =2 (sec’0 — tan®0)
x 36 36 36
= ix 1= 1

4 4




40 | |f 3tan® = 4, evaluate 2n2-3c0sf
5sin0+2 cosf
ANS: 3tan0=4 = tan0= =
3
Now given expression is 2520=3 cosd
g p 5sin6+2 cosf
Dividing numerator and denominator by cos 6 and Putting tan 6 = g we get, we get
4
Stand —3  5X3—3 11
S5tanf + 2 5x%+2 26
41 | In atriangle ABC, right angled at B, the ratio of AB to AC is 1 : v/2. Find the value of 1ii‘2’;‘;
AB: AC =1:+2.
AB =xand AC =+/2 x for some x.
By Pythagoras Theorem, we have
AC? = AB? + BC?
= (V2x 2) =xX*+BC?
= BC’=2x*-x* = BC=x
tanA = BC X 1
ans 2 B x
2tanA B 2x%x1 _N
14+ tan?4 1+1
42 | If A=60° and B = 30°, verify that sin (A — B) = sin A cos B — cos A sin B.
ANS: A =60° B=30°
LHS =sin (A — B) =sin (60° — 30°) = sin 30° = % ..(I)
RHS =sin A. cos B — cos A . sin B =sin 60° . cos 30° — cos 60° . sin 30°
_ V3 JB_IXI _3 1 _2_1
2 2 2 2 4 4 4 2 i)
From (i) and (ii),
sin(A-B)=sinA.cosB-cosA.sinB
43 | If 7sin20 + 3cos26 = 4, then show that tanf = %
If 7sin?0 + 3cos?0 = 4, then show that tanf = \/%
Ans: 3+ 4sin%0 = 4
3= 4 — 4s5in?0 =>= c0s?0 = sec?0 =+ = 1+tan®0 =~ tanh = —.
4 3 3 V3
44 sec?59°— cot?31°

Find the value of x if 4( —g $in90° + 3 tan256° x tan234°) =1

3

2 o__ 2 _ o
e ) 2 X 1+ 3tan?56° x cot?(90 — 34°)) =3

Ans: LHS= 4(




A <S€C259° — tan?(59°)

2 x
—= X1+ 3tan?56° x cot2(56°)> ==

3 3 3
Simplify and x= 11
45 | Provethat: (1 + cotf — cosech )(1 + tanf + secf) = 2
6 1 in@ 1
ANS:  LHS= (1+22 - —— ) (1422 4+ —)
sin@ sinf cosf cosf
Take LCM
sin? 6+ cos? 6 +2 sinf cosf-1 . .
pr—s Simplify ans =2
46 . tanf+secf—1 _ 1+sin6
Prove that: tanf-secH+1 cosf
tanf+sec6—1
ANS: LHS = =
tanf—sec6+1
tand + secO — (sec?6 — tan?0)
B tanf — sec6 + 1
__ tanB+secO—(tanB+secH )(secO—tan0)
B tanf—sec6+1
__ tanB+secO(1+ tanB—sech )
K tanf—secf+1
in 0 1 1+sinf
= tan + secd = =——"" — RHS
csch cosf cosf
1 1 1 1
47 | Prove that: — = —
(secx—tanx) cosx cosx  (secx+tanx)
cusing sec?x —tan’x =1
_ sec?x—tan?x 1
LHS = (secx—tanx) cosx
- (secx—tanx)(secx+tanx) 1 _ (secx + tanx) .
(secx—tanx) cosx cosx
_ 1 sinx 1 1+sinx-1
" cosx cosx  cosx cosx
= tanx
RHS = 1 sec’x—tan®x

cosx (secx+tanx)

_ 1 (secx+tanx)(secx—tanx) _ 1

" cosx (secx+tanx) cosx
1 1 sinx
— oot ol

— [secx + tanx]=

CoSXx CoSX COoSx




= tanx

48

Evaluate : 4 cot® 45° — sec” 60° + sin® 60° + cos” 90°.

ANS: 4 cot? 45° — sec® 60° + sin® 60° + cos® 90°
= 4 (cot 45°)? — (sec 60°)% + (sin 60°)% + (cos 90°)°

2
=4x (12 -7 +(2) +0= 4-4+3+0=2

2 4

3

49

Find the value of x if tan 3x = sin 45°.cos 45° + sin 30°.

ANS: tan 3x =sin 45° . cos 45° + sin 30°

-1 1  1_1.1_
=>tan3x—ﬁxﬁ+2—2+2—1
= tan 3x =1 =tan 45°

= 3x=45° > x=15°

50

Prove without using trigonometric tables:
sin? 5° + sin” 10° + ...... + sin? 85° + sin® 90° = 9%

ANS:  LHS =sin° 5° + sin” 10° + ..... + sin” 85° + sin” 90°
= (sin? 5° + sin? 85°) + (sin® 10° + sin” 80°) + ..... + (sin 40° + sin® 50°) + (sin” 45° + sin? 90°)
= {sin? 5° + cos? (90° — 85°)} + {sin 10° + cos’ (90° — 80°} + ..... + {sin® 40° + cos® (90° — 50°) +

2
() +1°
=(1) + (1) +... +8times + +1=8+_+1=9~ = RHS

51

Prove without using trigonometric tables: tan 10° . tan 75° . tan 15° . tan 80° =1

ANS: LHS =tan 10°.tan 75° . tan 15° . tan 80° = tan 10° . tan 75° . cot (90° — 15°) . cot (90° — 80°)

= L 1 cot75°.cot10°=1=RHS

cot10 " cot75

52

Without using the trigonometric tables, evaluate : (sin” 25° + sin” 65°) + v/3 (tan 5° tan 15° tan 30° tan
75° tan 85°)

ANS:  (sin? 25° + sin? 65°) + /3 (tan 5° tan 15° tan 30°. tan 75°. tan 85°)

= sin® 25° + cos® (90° — 65°) + /3 tan 5°.tan 15° x \% cot (90° — 75°).cot (90° — 85°)
= sin? 25° + cos? 25° + tan 5°.tan 15° . cot 15°. cot 5° = 1 + tan 5°.tan 15° x X——=1+1=2

tanl5 tan 5 -

53

Evaluate : cos® 20° + cos® 70° + sin 48° sec 42° + cos 40° cosec 50°.

ANS:  cos® 20° + cos’® 70° + sin 48° . sec 42° + cos 40° . cosec 50°
= cos? 20° + sin? (90° — 70°) + sin 48° . cosec (90° — 42°) + cos 40° . sec (90° — 50°)
= c0s% 20° +5in? 20° + —~—— . cosec 48° + —— sec40°=1+1+1=3

cosec48 sec40

54

Simplify : (1 + tan® 0)(1 — sin 0)(1 + sin 0).

ANS: (1 +tan®0) (1 —sin 0) (1 +sin 0) =sec’ 0 (1 —sin®0) ( 1+ tan’ 0 =sec’ 0)
=sec?0 x cos’® ( cos?0+sin0=1)




1 2
= X =
cos? COSs 9 1

55 | Ifsec O +tan ® = m and sec 6 — tan 0 = n, find the value of vVmn .
ANS: sec 6 +tan 6 =m...(i),
sec O —tan 0 =n ...(ii)
Multiplying (i) and (ii), we get
= (secO+tanB)(sec 6 —tanB)=m.n
sec®0—tan’0=mn = mn=1= vmn =1
56 | If sin 0 + cos 6 = p and sec 0 + cosec 6 = g, show that g (p° — 1) = 2p.
ANS: sin0+cosB=p,secH+cosecd=q
LHS = q(p® — 1) = (sec 0 + cosec 0) [(sin 6 + cos 0)* — 1]
= [ Ly Sine] [Sin®0 + cos?0 + 2 cos 0 sin 6 — 1]
cos6 cos6
= [M][leZcosGsinO—l] ( sin’0 + cos?0 = 1)
cos6
= [W—Sma] x 2 cos 0sin 6
cos6
=2(sin 0 + cos 0) =2p ( sin O + cos 6 =p)
LHS = RHS. Hence proved.
57 | Prove the following identity : sind_ 4 L9 _ec 9. cosec O+ cot 0
1—cos6 1+ cos6O
_ sinf tand
LHS= 1-cos6 1+ cos6
sinf sin@
" 1-cos@ cosO (1+ cos0O)
__sinB.cos@ (1+ cosB)+sinb(1—-cosh)
- (1—cosB)cosbO (1+cosB)
__ sinf.cosf+ sinf c0s%8 +sinf— sinf(cosH)
- (1—cos@)cosO (1+cosH)
sinf cos?0 +sinf  _ sind cos?0 +sin® _ cos?6 +1
(1-cos260)cosb 2 sin26 cos@ ~  sin6. cos® sec 0. cosec 0 + cot §
58 | Prove the following identity : cos® A — cos® A = sin* A —sin® A
ANS:  LHS =cos® A—cos® A = cos® A (cos* A—1) = (1 —sin® A) (= sin’ A)
=sin* A —sin A = RHS.
59 | Prove the following identity : sin® A + cos® A = 1 —2 sin° A cos” A
ANS: LHS =sin® A + cos® A = (sin° A)* + (cos® A)*
= (sin? A + cos? A)? — 2 sin? A . cos? A [Using a? + b? = (a + b)* — 2ab]
=1-2sin’ A.cos’ A=RHS
60 cos@ _ 1+sinf

Prove that:

1-sinf ~ cos6




cos6 cos6 1+sin6 cosO (1+sinf cosO (1+sinf 1+sinf
ANS: _ _ ( ) _ ( ) _

1-sin8  1-sinf = 1+sinf 1-sin20 cos? @ T cos@

61 | Prove the following identity : If cos 6 — sin 6 = 1, show that cos 0 +sin 6 =1 or — 1.
ANS:  (cos 0 —sin 0)° = (1)°
= 05’0 +sin®0—2sinH.cosH=1
= 2sin0.cos0=0 ..(i)
Now, (cos 0 + sin 0)> = sin® @ + cos® 0 + 2 sin 0. cos 0
= (cos 0 +sin0)>=1+0 [Using (i)]
= cosO+sinf=+1
62 |Ifacos0—bsin®=xandasin0+bcos0=y.Prove that a* + b* = x* + y*.
ANS: Given.acos 6 —bsin 6 =x
andasin®+bcosO=y
To show. a® + b? = x* +y?
Sol. RHS = x? + y?
= (a cos 6 — b sin 0)* + (a sin 6 + b cos 0)?
= a? cos® 0 + b sin® § — 2ab cos 0 sin 0+ a® sin® 0 + b? cos? O + 2ab cos 0 sin 0
= a’ (cos? 0 + sin® 0) + b? (cos® O + sin® 0)
=a’? (1) + b%(1) = a? + b* = LHS
63 | IfA=60°and B =30° verifythat cos (A —B)=cos A cosB + sin A sinB.
ANS: A=60°,B=30°
LHS = cos (A — B) = cos (60° — 30°) = cos 30° = ?
RHS = cos A cos B + sin A sin B = cos 60° cos 30° + sin 60° sin 30°
1 V3 V3 1 2V3 3
= X—+ —X== — =—
2 2 2 2 4 2
LHS = RHS. Hence verified.
64 | Determine the value of x such that 2 cosec® 30° + X sin® 60° —% tan” 30° = 10
2 2
ANS: 2 cosec? 30° + x sin® 60° — 2 tan®30° =10 = 2 x 2% + x X (ﬁ) 3 i) 10
4 2 V3
3 1
=>8+x XZ—Z:]_O =>x=3
65 | If sin 30 = cos (0 — 6°) where 30 and (0 — 6°) are acute angles, find the value of 0.
ANS: sin 30 =cos (0 — 6°)
= €0s (90° — 30) = cos (6 — 6°)
= 90°-30=0-6° = 90°+6°=40
= 0= 94—6 = 24°
66 | provethat (cosecd — cot@)? = 1- cosé
1+ cosf
ANS:  LHS = ((cosect — cot 6)?
_ 2 _ 1 cosé 2 _ (21— cos)?> _ (1- cosf)? _ 1- cosB _
(COSBCQ cot 9) - (sine sin@) - sin20  1-cos20 1+ cos@ RHS




67

If 5 sin 6 + 3 cos 6 =4, find the value of 3 sin 6 — 5 cos 0.

ANS: 5sinO+3cos0=4

= (5 sin 0 + 3 cos 0)? = (4)?

= 25sin?0+9 cos? 0 + 30 sin O cos H = 16

= 25(1—cos? ) + 9(1 —sin? §) + 30 sin O cos 0 = 16
= (3sin®—5 cos 0)° =18

= 3sin0-5cos0= +3+2

tanA tanA

68 | prove that: + = 2 cosec A.
secA-1 secA+1
tanA tanA tanA(secA+ 1) + tanA(secA —1)
secA—1 secA+1 (secA — 1)(secA + 1)
tanA X secA +tanA + tanA X secA —tanA
(secA—1)(secA+1)
— 2tanA xXsecA — 2tanA xXsecA — 1 % C(.)SA — 2cosec A
(sec24-1) (tan2A) cosA sina
69 |If2 cos®—sin O =xand cos O — 3 sin 0 =y, prove that 2x° + y* — 2xy = 5.
ANS: 2 cos 0 —sin 6 =x...(i)
cosf—3sinO=y
LHS = 2x% + y* — 2xy
= 2[2 cos 6 — sin 6]% + (cos 6 — 3 sin B)? — 2(2 cos 6 — sin O)(cos O — 3 sin 0)
= 2(4 cos? 0 + sin® 6 — 4 cos 0 . sin 0) + cos? O + 9 sin? O — 6 cos O sin O — 2(2 cos® 6 — 6 sin O cos O — sin O
cos 0 + 3 sin® 0)
=8¢0s”0+2sin” 0 —8 cosO.sinb+cos’O+9sin”0—6cosH.sin®—4cos’0+14sinb.cosd—6
sin? 0
=5¢05° 0+ 5 sin” 0 — 14 cos 0 sin 6 + 14 cos 0 . sin 0
=5(cos’ 0 +sin® ) =5 x 1 =5 = RHS
70 | Find the value of sin 38° — cos 52°
ANS: sin 38° — cos 52° = sin 38° — sin (90° — 52°) [ cos A =sin(90° — A]
=sin 38°-sin 38°=0
71 | An electic pole is 10 m high. A steel wire fixed to the top of the pole is affixed at a point on the ground to

keep the pole upright. If the wire makes an angle of 45° with the horizontal through the foot of the pole,
find the length of the wire.

ANS: 102 m




