Introduction to Trignometry

and Trignometric identities
CHAPTER

Level - 1

CORE SUBJECTIVE QUESTIONS
MULTIPLE CHOICE QUESTIONS (MCQs)

1. Option (A)is correct

4 sin 0+ cosO

Explanation: Since, -
4sinB—cos0

4tan6+1
On dividing by cos 6, we get Ttan6-1
Substitute tan 6 = g
5
4x=+1
stano+1 _ ZT" 11
4tan6-1 4><§—1 9
2

Thus, the value of the expression is 1

Option (C) is correct
Explanation: Given:
secO—tan0 =m
Using the identity sec?  —tan® @ = 1, we can express
it as a difference of squares:
(sec O + tan 0) (sec 6 —tan 0) = 1
Substitute sec 0 — tan 6 = m:
(sec 6 + tan 0). m= 1

So,

secO + tan 6 = 3
m
Option (B) is correct
Explanation: We are asked to find the value of
2 sin 6 cos 6 for 8 = 30°.
2 sin 30° cos 30°
3

X—=

2

= 2x

N | =
ST

Option (A) is correct
Explanation: If cos (o0 + 8) = 0, then the value of

COSs 2 1S

We know that cos (o + ) = 0 implies a+ § = 90°
(since cos 90° = 0).

o+ 90°
Now, 2

=45°

Thus, cos 45°

SR

5. Option (A) is correct

Explanation: We are given sin A = 2

We know the identity:
sin®A + cos’A =1
Substitute sin A = %

2
(%J +cos?A =1
3
d +cos?A =1
9

cos?A = 1—é—§
9 9

cos A = ﬁ

3
Now, cot A = cosA

sin A
V5

cotA = izj
2 2
3

Option (C) is correct
Explanation: We are given sin 6 = cos 6.
For sin 8 = cos 0 to hold, 0 = 45° because:

sin 45° = cos 45° =

N

Now, we need to find sec 6 . sin 0:
sec45° = 2

Now, multiply sec 6 and sin 6:
1
sec 45°. sin 45° = ﬁﬁ =1
Thus, the value of sec 0. sin 0 is 1.

Option (C) correct
Explanation: We are given the equation 4 cot0 -5 =0

cotO = 5
4

Using the identity cot 8 = Cose' , we can write.

sin®
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cos® _ 5 10. Option (A) is correct.

sino 4 Explanation:

5 ) cosecO +cotO —1
Thus, cos 6 = Zsine Given: cosecO—cotd +1
Now, we need to find the value of: _ cosecO + cot® — (c0t26 - cosecze) (Step 1)
5sin 6 —4cos0O cosecH—cotO+1
5sin0+4cosf Here Step 1is wrong
Substitute cos 6 = > sin 6 into the expression: = According to trigonometric identities

1 + cot? © = cosec? 0

) 5 = 1 = cosec? 8 — cot?d
Ssinf- 4(151116 _ 5sin0—5sin0 Not cot? @ — cosec? @ which is given in step 1

] 5 - - Hence, step 1 is wrong.
5sin @ + 4(Zsm 6) 5sinf+5sin0 11. Option (D) is correct
0 Explanation: (sec A + tan A) (1 —sin A)
= =0 1 sin A
10sin6 = (cosA + Y j(l sin A)
8. Option (C) is correct i
Explanation: We are given that: = ltsinA x(1—sin A)
NP cos A
sin® = =
(L+sin A)(1 — sin A)
Using the trigonometric identity: cos A
sin0 + cos?6 =1 _ 1-sin2A
Substituting sin 0: R A
2
(E) +c0s20 =1 _ cos?A
b cos A
a2 20 =1 = cos A
72 teos 6 = 12. Option (C) is correct
2 Explanation: Given 2 tan A = 3, we find:
29 - 12
cos“0 =1 b2 tan A = %
2 b? —a? P 3
cos” 0 = 2 As, per trigonometric ratio tan A = 372
b2 — g2 Vb2 — 42 Now by using Pythagoras theorem.
050 = £} W H =P +B=>H=3+2>H=135H= 3
9. Option (A) is correct As,sin A = r and cos A = B we get,
Explanation: H H
ven: = 3 2
e - N
= 17 cm
Let ZSPT =6 Substituting into the expression'
: ZUPQ = 90°-6
: =90° +3
. (- £5PQ = 90°) 4sinA+3cosA _ \/— X\/—
Now, in APUQ, 4sinA-3c0SA 4y 3 3. 2
ZUPQ + ZU + ZPQU = 180° J13 J13
(angle sum property) 1

= 90°-6 +90° + £PQU = 180°

5

P
[\S)
S‘oﬁyo
W W
—_
é"c“&‘m

= /ZPQU =0 = =
Thus £PQU = £SPT = 6 (i) NER
Now, in Right angle APUQ, ZU = 90°
PU_ 8 - 18_,
sin ZPQU = PQ 17 6
13. Option (A) is correct
Thus, /SPT = % Explanation: As per trigonometric table

1 1
o __ 2 o __
(- ZPQU = /SPT) tan 30° = \/5 ,s0 tan” 30° = =
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sec 45° = \/E , SO sec?45° =2

V3 3

sin 60° = , SO sin? 60° = "

Substitute the values into the expression

%tanZ 30° — sec? 45° + sin2 60°

— éx1_2+§
4 3 4
— 1_2_}_%
4 4
_1+3
4
=1-2=-1
14. Option (C) is correct
Explanation: sec?0=1+tan20,and tan O = L
cotO
sec’0 = 1+
cot20

Thus, sec 0 in terms of cot 6 becomes:

secO = 1+L
V" cot20

1+ cot20
sec® = ,[———
cot20
_ ~N1+cot?0
secO =
cot0

15. Option (A) is correct
Explantion: Given that tan A = 3 , we can use the
identity 4

tan A = sin A

cosA

Given, tan A = % , we can represent sin A and

cos A in terms of a right angled triangle where:
The opposite side (to angle A) is 3.

The adjacent side is 4.

We can find the hypotenuse () using the
Pythagorean theorem:

h=(32)+(42)=v9+16
J25 =5

Adjacent _ 4
Hypotenuse 5

cos A =

16. Option (C) is correct
Explanation: Using the identity 1 + tan’ 8 = sec® 0:
2 cos? 0 1+ tan® 0) =2 cos® 0 sec?®

Since sec? = we have:

cos2 0

2 2 2 1
2 cos“0sec”0 =2cos” 0. =2XxX1=2
cos
So, the value of 2 cos® 0 (1 + tan?8 ) is equal to 2.
17. Option (D) is correct
Explanation: We know that:

2
cot2p = 08 0
sin20
2
cot2 6 1 _ cos 6_ 1
sin 0 sin2@ sin20
_ cos?0-1
sin20

Using the trigonometric identity cos? 8 + sin®6 =1,

—gin2
_ —sin 6:_1

sin2 0
18. Option (B) is correct
Explanation: Using the identity for secant:
sec’0 -1 = tan®@
Using the identity for cosecant
(1- cosec?0) = —cot*H

(se?0—1) (1-cosec?6) =tan?6 . (—cot? )
ok SO . A _[sinZG](coszeJ

cos20 | sin20
B _[sinze cosZGJ -9

cos20 sin20 )
19. Option (D) is correct
Explanation: We are given the equation 2 sin 2A = V3

V3

sin 2A = -
We know that sin 60° = g
So: 2A 20 o60"
A= g 30°

Therefore, ZA = 30°
20. Option (A) is correct

Explanation: Given: \/3tan20 = 3
tan 20 = /3 = 20=60°= 6=30°
Now,

1 \/E 1 3
in0++v3cos® = —+V3X—=—+=-=2
sin x/—cos \/_

21. Option (B) is correct
Explanation: Squaring both sides of the equation:

. 2
(cos O + sin 9)2 = (\/Ecose)

cos? 0 + sin® 0 + 2 cos 0 sin 6 = 2 cos?0
Use the identity cos? 6 + sin%0 = 1
1+ 2cosBsin® =2cos?0
2cos0sin® =2cos?0—1
2cos0sin @ = cos?0 + cos? -1
cos? 0 + 1- sin? @ — 1)
= cos? 0 —sin®0
2sin 0 cos 6 = (cos 6 + sin 0)
(cos 6 —sin 0)
2sin0OcosO = (\/ECOSO)(COS@ —sin0)

2sin0cos0O
x/icose

Thus, the value of cos 6 —sin 0 is \/EsirIG .

= cos 0 -sin 6
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22. Option (C) is correct

23.

1.

Explanation: Given that, tan (A + B) = /3 and tan

(-8 =

Since, tan 60° = J3 and tan 30° = —=

é‘»—n

Therefore, tan (A + B) = tan 60°
(A + B) = 60° ()
tan (A - B) = tan 30°
(A-B) =30° ..(i)
On adding both equations (i) and (ii), we obtain.
A+B+A-B =60+ 30°
2A = 90°
A =45°
By substituting the value of A in equation (i) we
obtani.

and

A+ B =60°
45° + B = 60°
B = 60°-45°=15°
Option (A) is correct

Explanation: Given: tan 6 = %

We know that:

opposite _ 5

adjacent 12

Using the Pythagorean theorem, the hypotensue h

is:
h = 52 +122 =25+144
= 4169 =13
Now, we can find sin 0 and cos 0:
opposite 5

sin = ———=
hypotenuse 13

tan 6 =

Option (A) is correct

Explanation: Assertion: From the trigonometric
identity:

sin? A + cos* A = 1

Substituting sin A = %
2
(1) +cos2A =1
3

= %+c052A =1

= cos’A=1-

i
9

= cos A = \/gz—
9 3

Thus, assertion is true.

The reason is also correct because sin? 0 + cos?0 = 1is a
fundamental trigonometric identity that holds true
for all angles.

Both assertion and reason are correct and reason is
the correct explanation of assertion.

ﬁ O | o

24.

ASSERTION-REASON QUESTIONS
2.

adjacent 12

cos 0 = =
hypotenuse 13
Now, substitute sin 6 = S and cosf = 12 into
13 13 the
expresssion:
S, 12
sinb+cos® _ 13 13
sin0 — cos0 5 _12
13 13
17
-1 _b 1B _17_ 17
7 T 137 -7 7
13
Option (A) is correct
Explanation: We know that,
1
tan 30° = ﬁ
1
2tan30° B
1+tan230° 195
il —j
3
Radly
_ B 3
~ T
= =
3 3
L
V3 4 43
On Rationalising the denominator we get,
_ N
2x3 2

(1 Mark)
Option (A) is correct

Explanation: Assertion : On multiplying both the
given expression we get,

(cosec 6 — cot 0) (cosec 6 + cot 0)

= (COSGCZ 0 — cot? 0)

As, per trigonometric idenlity

(cosec2 6 — cot? 0) =1

= (cosec 0 — cot ) (cosec 6 + cot0) =1

= (cosec 0 — cot 0) = m

Thus both experssion are reciprocal to each other.
.. Assertion is true.
Reason cosec? © — cot’ is a fundamental
trigonomatric identify.

. Reason is also true.
And as identity has been used is assertion.

.. Reason is correct explanation of assertion

Option (D) is correct
Explanation: In case of Assertion cot A is not
product of cot and A. It is the cotangent of ZA.

.. Assertion is false.
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In case of Reason: The value of sin 6 increases as 8 . o 1

increases from 0° to 90°. As, cos 45° = sin 45° = NG

.. Reason is correct.

Hence Assertion is false but Reason is true. and cos 45° + sin 45° = 1 + 1 _ 2
4. Option (D) is correct 2 T2 T 2

Explanation: Assertion (A): The expression selce = = J2 =1414

1 Thus, 2 is greater than 1.
cos 0 and — sin 0, so the statement becomes Hence Assertion is false.

Reason (R): The maximum value of sin 6 and cos
0 is indeed 1 (when sin 6 = 90° and cos 6 = 0°).
cos 6 + sin 6. The maximum value of cos 6 + sin 6 Therefore, (R) is true.
occurs when 0 = 45°,

] VERY SHORT ANSWER TYPE QUESTIONS

25in2 60° — tan2 30° 4. cos(A=B) =1,
sec2 45° cos (A - B) = cos 0°

= A-B=0,0orA=B

From, 2 sin (A + B) = /3

1. Given:

Substitute know values :

.3
sin 60° = — NA)
2 sin (A+B) = = = A+B=60°
1
tan 30° = ﬁ Since A = B, we have:
2A = 60°= A =230°B = 30°
sec45° = 2 A = 30° B = 30°
5 ) 5. Since,sin A —-cosA =0
2(*/5} _(Lj = sin A = cos A, so A = 45°
O . Al 2 o __
We get, 2 2\/§ tan ;L:o = 1\/; tan® 45 2;51 y
cosec = = cosec =
( \/E) 0 0
7 Now, 2tan? A+;
=7 cosecZA
12 1 1
. = (TS 2T — + 1
2. Given: 24/2 cos 45° sin 30°+2+/3 cos30Y +3 2
Substituting known values: b 7
45° L 2
Cos Sy-——
2 6. Given,
sin 30° = % 2 cosec?30° + x sin? 60° — % tan?30° = 10
) Substituting known values:
cos 30° = > cosec 30° = 2= cosec? 30° = 4
1 1 V8 sin 60° = ﬁ = sinZ 60° = E
We get, Zﬁ()[—] +24/3[ = 2 4
2\ 2 1 .
o __ P 2 O =
—14+3-=4 tan30—\/§:>tan 30 3
3. 2sin?30° sec 60° + tan® 60° N
Substituting known values: So2(4) + X(ZJ - Z(EJ =10
sin 30° = 1 3
2 §+°x—— =10
2 4
sec60° = Z=2 3 1
; 2y = 10-8+~
tan 60° = /3 4 4
3
1 2 —X = 2+ 1 éx = 2
We get, 2(5) 2+ (\/5)2 4 4 4
x=3
= 2><1><2+3 7. Given, sin® + cos 8 = /3
Squaring both sides:

1+3=4
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10.

11.

(sin © + cos 9)2 =3

$in%0 + cos’0 + 2sinBcos 6 = 3
Since, sin? 0 + cos?0 = 1

1+ 2sinBcos6 =3
= 2sinBcosH =2
= sinBcosO =1

1
Given: sina = —— and cotp = /3
V2

Calculate cosec o:

L 1 ()

sina

coseca =

Calculate cosec f3:
cosec = \[1+cot2B =+1+3 =2 ..(ii)
Add eqn. (i) and (ii) together:
V2+2
Given, 4 cot? 45° — sec® 60° + sin? 60° + P

cosec o + cosec =

-3
4
Substituting known values:
cot45° =1
o 2
sec60° = ==2
1
2
V3 3
sin? 60° = By 1

Calculate each term:
4cot?45° = 4(1%) = 4
sec?60° = 22=4

1]
N
&
N—
(3]
|
| W

sin? 60°

Substituting into the given equation:

4—4+§+P -3
4 4
0+E+P =3
4 4
p=3_3
4 4
P=0
Given: cos A + cos?A = 1
= cos A = 1-cos?A
= cos A = sinZA('.' sin2A+coszA=1)
Now,

sin® A + sin* A = sin” A + (sin? A)?
cos A + (cos A)?

(- sin A = cos A)
cos A + cos® A

=1
Hence, sin? A + sin*A =1
Given:
acos® +bsin®=mandasin®-bcosO=n
Now, m? + n* = (acos O + bsin 0)* +
(a sin 6 — b cos 0)*

Therefore,
m? + n® = a® cos? 0 + b? sin® 0 + 2ab cos 0 sin O

+ a?sin? 0 + b* cos? 6 — 2ab sin O cos O
m? + n?= (@ + b?) cos*0 + (a* + b*) sin’6

12.

13.

14.

15.

m? + n* = (@*+ V) (cos> 0 + sin”6)
m? + n* = a® + b (- cos? 0 +sin0 = 1)
Hence Proved
(secA —1)(secA-1) (secA +1)(secA+1)
LHS = \/(secA +1)(secA-1) " \/(secA —1)(secA +1)

_ |(secA-1)> (secA +1)>
- (sec2 A- 1) (secZ A- 1)

\/(secA —1)2 \/(secA +1)2
= +
tanZ A tanZ A
_ (secA-T) + (secA+1)
tan A tan A
_ (secA-T+secA+1)
tanA

1 cosA

X

= 2x

cosA sinA

ETEXN 2 cosec A (
sin A
= R.H.S.
Since tan A = 1, A = 45°
and tan B = /3, B = 60°

.. €os 45° cos 60° + sin 45° sin 60°

s 4
:Exz+ﬁx7
_1+x/§
S 27

- =cosecA
sin

Hence Proved.

We know that
sin%0 + cos?0 = 1
Given, . = (cosec 6 — cot 9)2

1+cos6

Now multiplying the numerator and denominator
of LHS by (1 — cos 0):

(1- Cose)2
(1 —cos? 6)

_ 1-cos6 y 1-cos6
1+cos® 1-cosO

- LHS

_ (1-cosB) _ (1 - cosej2

sin0 sin®

1 cos6 2 2
= 5n0 sino) (cosec 6 — cot 0)“ = RHS
Hence Proved.
sin A cosA
_ __cosA sin A
LHS = 1_cosA _sinA
sin A cosA
_ sinA sin A cosA cosA
cosA sinA—-cosA sinA cosA-sinA
sin? A cosZ A

cosA(sinA —cosA) sinA(cosA-sinA)
sinZ A B cos? A
cosA(sinA —cosA) sinA(sinA —cosA)
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B sin® A - cos’A
" sim A cos A (sin A - cos A)

(sinA - CosA)(sin2 A +cos?A+sinA - COSA)

sin A -cosA(sin A —cosA)

Apply identity : P-b = (a- b)(@® + b + ab)

1+sinA-cosA

= TOA A [+ sin®© + cos? 6 = 1]

sinA-cosA
1 + sinA-cosA
sinA-cosA

sinA-cosA

1 1
= . +1
sinA cosA

=sec A.cosecA + 1

= RHS Hence Proved
16, DC0s?60° +4sec?30° — tan?45°
sin? 30° + sin2 60°
Use known values of trigonometric functions.
60° = 1 2600 — (1j2 = 1
cos 60° = > SO COs =13 1
e el (2f_4
sec 30° = NeE sec =\ 3
tan 45° = 1, so tan?45° = 1= 1
2
1 1
sin30° = 1,50 5in230° = (,j =
2 2
V3|3
sin60° = 3. 5o 6in60° = [2 1
2
On substituting in given expression, we get
5x 1 +4x 4_ 1
4 3
1,3
4 4
E + E -1
-4 3
1+3
4
20 — gpc2
1. BHS — SO%C 0 —sec20

cosec20 +sec2 0

1+cot20-1-tan2%6

1+cot?0+1+tan26

cot20—tan20

1
On substituting tan 6 = Na we get,

1
7

2+7+1
7

2+cot2f+tan26

17.

“|
w|
IS
w|

3,64 67

12 12 12

Given:

( cosA J+(l+sinA) e A
1+sinA cosA

LHS. =

+(1+sin A)2

cosA f 1+sin A _cosZA
1+sinA cosA | cosA(l+sinA)

[ (100 907+ 24ahb)
cos? A +(1)2 +sin? A + 2.sinA.1
cosA(1+sinA)

cos2 A+1+sin? A +2sinA
cosA(l+sinA)

1+1+2sinA
cosA(1+sin A)

2+2sin A
cosA(1+sin A)

2(1+sin A)
cosA(1+sinA)

2
cosA

=2secA

= RHS.

SHORT ANSWER TYPE QUESTIONS

(++ cos® A + sin® A = 1)

( = secAJ
cosA

Hence Proved.

(3 Marks)

rcotB= 1
tan 6

49-1

63+1

48
64

RHS Hence Proved.
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1.

LHS = 1+secO-tan6
1+secO+tan6

(sec? 0 — tan2 0) + secH — tan O
1+secO+tan®

(secH —tanB)(secO + tan B +1)
(1+secH+tan®)

= secO-tan 6

1 _sine

cosO cosO
1-5sin®
cosB
= RHS Hence Proved
LHS = (sin 6 + cosec 0)* + (cos 0 + sec 0 )

= (sin26 + cosec?® + 2 sin O cosec 0)
+ (cos2 0 + sec® 0 + 2 cos 0 sec 0)
= (s.in2 0 + cos’ 0) + (cosec2 0 + sec? 0)

+2sin® (L] + ZCOSG(L)
sin® cosB

=)+ (1+cot?0+1+tan’0)
+2)+@2)
=7+ tan’0 + cot’0 = RHS

Hence Proved

(tan 0 + sec 8) — (secZ 0 — tan? 0)
tan 6 —sec 0+1

LHS =

_ tanB+secO-1
tan®—secO+1

_ (tan 6 +sec 0)(1—sec 0+ tan 0)
tan 6 —sec6+1

=tan 0 + sec©
— 1+sin® =RHS Hence Proved
cosO

1 1 4
LHS = —Cos 9) —— —sin®
cosO sin®
1-cos20 \(1-sin20
= cos6 sin®

sinZ 0
cosO sin®

cos2 0

= sin 6 cos O

Now,

LHS: m*~ n* = (m + n) (m - n)

= (tan 6 + sin O + tan 6 —sin 0) (tan 6 + sin 6
—tan 6 + sin 0)

= (2 tan 0) (2sin 0)

LONG ANSWER TYPE QUESTIONS

RHS= — + 1
tan®+cotf sin0d + cos0
cosO sin©
_ _cosbsin®_
sin2+ cos2 0
= sin 6 cos O
LHS = RHS Hence Proved.

LHS =
1+sin® _ 1-sin0
1-sin® 1+sin6

(1+5in0)2 — (1 -sin0)2

=
(1-sin20)

_, (1+2sin0+sin?6)— (1—2sin6+sin? )
cos20

4sin® _ sin@ 1
2 = 4x X
cos“ 0

cosO cos0

= 4 tan 0 sec 6 = RHS
Hence Proved
Given, 1 + sin? 0 = 3 sin 0 cos O

Dividing both sides by cos* 8

1 sin” 0 3sin0cos
sl T =
sec’ + tan’0 =3tan 6
1+ tan®0 + tan’0 = 3 tan O
1+2tan”0 =3tan0
2tan’f-3tanB +1=0
If tan 6 = x, then the equation becomes
2°-3x+1 =0
S@E-1)2x-1)=0

= x=1or1
2

Thus, tan 6 = 1 or 1
Hence Proved.
LHS = (sin4 0 - cos* 0 + 1) cosec?H
= [(sin? 0 —cos?0) (sin® O + cos?0) + 1] cosec”
= (sin2 0 - cos? 0 + 1) cosec? 0

= 2sin® O cosec? B

= 2sin20 x — 7 2 Hence Proved.
sin“ 0
(5 Marks)
=4tan 6sin 6 ...(i)

RHS: 4/mn = 4y/(tan6 +sin0)(tan 6 — sin )

= 4+tan20—-sin% 0
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\/sinz 0-sin20cos2 0
=4

cos2 0

sin?2 9(1 —c0s20)

cos20

= 4,/tan’ 0 sin’ O
=4tan 6sin O ...(i1)
From (i) and (ii)
LHS = RHS
Hence, m?® - n* = 4Jmn
. We are given the following conditions in an acute
angled triangle AABC:

secB+C-A)=1

Hence Proved

1
tan(C+A-B)= —=
n ( ) NE
Understanding the trigonometric conditions.
sec (B + C—A) = 1 implies:
o sec(x) =1=x=0°
Therefore:

B+C-A=0=B+C=A
This gives us the relation: A=B + C ..(3)

1
Now, tan (C+ A-B) = ﬁ implies:

1
As, tan (30°) = —=
S an (30°) NG
Therefore:
C+A-B=30°
This gives us the equation: C + A-B = 30°
From (i) A=B+C

Substitute Value of A into the second conditon:
C+B+C)-B=30r
On Simplifying:
2C=30°=>C=15°
Now substitute C = 15°into A = B + C
A=B+15°
Since the sum of the angles in any triangle is 180°,
we have:
A+ B+ C =180
On substituting A = B + 15° and C = 15%
(B + 15°) + B + 15° = 180°
= 2B + 30° = 180° = 2B = 150° = B = 75°
Now substitute B = 75°into A = B + 15°
A =75+ 15°=90°
Thus, the three angles of the triangle are:
A =90°B="75,C=15°
tan? 60° + 4sin2 45° + 3sec2 60° + 5cos? 90°
cosec 30° + sec 60° — cot? 30°

On evaluating each trigonometric term

2
tan 60° = \/E,so tanZ 60° = (\/5) =3

1

H 450_i SO gj 2450_(1J2:
sim = \/z s sm = \/E 2

Thus,

4sin?45° = 4%:2

sec 60° = 2, so sec?60° =22 =4
Thus, 3sec?60° =3 x 4 =12

cos90° = 0
) 5c0s290° = 5 x 02 =0
On substituting into the numerator we get,
tan? 60° + 4 sin?45° + 3 sec® 60° + 5 cos’90°
=3+2+124+0=17 (1)
Now evaluate the denominator

cosec 30° = 2
sec 60° = 2

V3,50

cot 30°

cot?30° = (V3)2=3
Thus, the denominator becomes
cosec 30° + sec 60°—cot?30° =2 +2-3 =1 ..(ii)
Thus, on substituing value
From (i) and (ii) in the given expression we get,

1—7=17

Thus, the value of the expression is 17
sin A —2sin3 A

———————— =tan A
2.cos? A —cos A

On solving LHS we get,
sinA (1-2sin2 A)
" cos A (2cos? A-1)
__sinA (sin? A + cos?A — 2sin? A)
" cos A[2cos2 A —(sin2 A + cos? A)]
sin A(cos? A —sinZ A)
cos A (2cos? A —sin?— cos2 A)
sin A(cos2 A —sin2 A)
cos A (cos? A —sin2 A)

sin A

= =tan A Hence Proved

cosA

. (1 + tan x + sec x)2= 2(1 + sec x) (sec x + tan x)

LHS:

(1 + tan x + sec x)2

Using the identity (@ + b + ¢)?= a® + b* + ¢* + 2ab +
2bc + 2ac expand:

1+ tanx + secx)2 =1+ tan®x + sec’r + 2 tan x +
2 tan x sec x + 2 sec x

Using the identity sec* x = 1 + tan® x, this becomes:
1+ tan?x + a1+ tanzx) + 2tanx + 2 tan x sec x +
2 secx

=2+ 2tan® x + 2 tan x + 2 tan x sec x + 2 sec x
=2(1 + tan?x + tan x + tan x sec x + sec x) ...(i)
Now, RHS:

2(1 + sec x) (sec x + tan x)

= 2(1.sec x + 1. tan x + sec x. sec x + sec x. tan x)
=2 (sec x + tan x + sec? x + sec. x tan x)

Using sec?x =1 + tan? x, this becomes:

2(secx +tanx + 1+ tan? x + sec x tan x)

=2(1 + secx + tan x + tan® x + sec x tan x)

On comparing (i) and (ii) we get,
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The LHS and RHS are identical:
2(1 + tan® x + tan x + tan x sec x + sec X)
Hence, the identity is proven:

Level - 2

1. Option (A) is correct

Explanation: In a right triangle, when we refer to the

adjacent and opposite sides with respect to an angle

Zx, the adjacent side is the side next to Zx (but not the

hypotenuse).

The opposite side is the side opposite to £x.

Now, for the complementary angle (90° — x): The side

that was adjacent to Zx becomes opposite to (90° — x).

The side that was opposite to Zx becomes adjacent to

(90° — x).

So, the adjacent and opposite sides are reversed for

complementary angles.

. Option (D) is correct

Explanation: In triangle ADC, £y is at vertex C. The

two sides forming £y in AADC are: CD and AC. So,

sides AC and CD both are adjacent to £y in AADC.

In triangle ABC, again, £y is at vertex C. The two sides

forming £y in AABC are: AC and BC. So, side AC and

BC both are adjacent to £y in AABC.

. Option (A) is correct

Explanation: In right AADB, using Pythagorean
Theorem

B
/7P
18
A ~ > C
«—9— 27 -

BD? = 18%-9?
BD? = 324 — 81
BD? = 243

= BD = 243 =93

Now, in right ABDC, using Pythagoras theorem,
BC?= BD? + DC*

= (93 )2 +(27)

1. Option (A) is correct

Explanation: Assertion is true as this is a fundamen-
tal trigonometric identity valid for all acute angles in a
right-angled triangle.

Reason is also true because these are the definitions of
sine and cosine in a right triangle.

From the definitions of sine and cosine:

sin 6 = E,c059= E
H H

Then:

2 2 2 2
$in?0 + cos20 = (Bj +[E] = P +B
H H H?

ASSERTION-REASON QUESTIONS

(1 + tan x + sec x)2 = 2(1 + sec x) (sec x + tan x)
Hence Proved.

ADVANCED COMPETENCY FOCUSED QUESTIONS
MULTIPLE CHOICE QUESTIONS (MCQs)

=243 + 729
=972
- BC = 972 =183
Now, in ABDC,
BD 93 1
cosf= —=—==—
BC 18J/3 2
cos 0 = 1
2

4. Option (B) is correct

Explanation: Given, tan A = 1 and angle A is acute.
We know that:

1
tan (30°) = 7
tan (45°) =1
tan (60°) = V3
tan (90°) is undefined

Since tan A = 1, and that only happens when A = 45°,
and 45° is acute.

. Option (C) is correct

Explanation: The sine of any angle is never greater
than 1. For acute angles (0° < 8 < 90°), sin 0 is between
Oand 1.

The cosine of any angle is also never greater than 1.
For acute angles, cos 0 is between 0 and 1.

tan 6 = cos 0 is not always true. It only holds at specific
angles, like 6 = 0°, where both are 0.

But in general, tan 6 # cos 0 for all acute angles.

. Option (C) is correct

Explanation: In a right triangle, if one of the angles in
30°, the ratio of the side opposite to 30° angle to hypte-
nuse is

sin30c = _opposite 1 L,
hypotenuse 2

2

PZ+132=H2:>H =1

Using the Pythagoras theorem:

2

Hence, the assertion is provedusing the definitions in
the reason.

. Option (A) is correct

Explanation: Assertion is true because this is a stand-
ard trigonometric value:

Tan 45° — Perpendicular _ a _ 1
Base a

Reason is also true because in a right triangle, if two

angles are equal and one is 90°, the other two must

each be 45°.
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The triangle described in the reason leads to equal
sides (perpendicular = base), which makes the
corresponding angles 45°. This setup gives tan 45° =1,
directly explaining the assertion.

. Option (A) is correct

. Lo . 1
Explanation: Assestion is true as value of sin 30° = 5

(according to trigonometric table. Reason is also true as
in right triangle with 30° angle, the side opposite to this
angle is always half of the hypotenuse. Reason corretly
explains assestion based on triangle geometry

4. Option (A) is correct

defined as:
Adjacent side
s = ———
Hypotenuse
Substituting the values:
cos 60° = 21
10 2
1

Standard value of cos 60° = 5

The triangle satisfies the identity:
Adjacent _ 5 _ 1

cos 60° =

Hypotenuse 10 2

Thus, the value is verified correctly using the triangle.
. To find the base, we use the cosine ratio:

Adjacent side (base)
cos 0 =
Hypotenuse
Substituting values:
cos 60° = ks
2
We know:
cos 60° = L
2
So, i = Base = Base = 1m
2 2
Verification
We used:
cos 60° = &
2

Using the calculated base:

cos 60° = % (matches standard value)

cos 60° = ﬂ
Hypotenuse

VERY SHORT ANSWER TYPE QUESTIONS

1. We know the cosine of an angle in a right triangle is

SHORT ANSWER TYPE QUESTIONS

1. (i) To find the hypotenuse using cos 60°:

Explanation: The reciprocal relationship between tan-
gent and cotangent is directly derived from their defi-
nitions. Since:

tan 0 = E,C0t6= E =tan 0 =
B P cot 0

Hence, both assertion and reason are true, and the rea-
son explains the assertion correctly.

. Option (A) is correct

Explanation: Since cos 90° = 0, calculating sec 90°
1

cos90°

=% is mathematically undefined. Both

assertion and reason are true and the reason directly
explains why the assertion is true.

(2 Marks)

The length of the base is 1 metre, and the trigonometric

value cos 60° = % is verified using this triangle.

Adjacent side

. tan@= ——————— =% =1
X

Opposite side

So, tan 6 =
From standard trigonometric values:
tan45° =1

Therefore, 0 = 45°

. Let the adjacent side be x.

By Pythagoras theorem:
P+ 5% =13°=x"+ 25 = 169
= ¥ =169-25 =144
= x =12cm
Now,
Opposite side = 5 cm
Adjacent side = 12 cm

Hypotenuse = 13 cm
Opposite side 5
sing=—,"————= —
Hypotenuse 13
030 = Adjacent side _12

Hypotenuse 13
Verifying the identity sin60 + cos? = 1

2
sin?0 = (ij = %

13 169
2
cos?0 = (Ej = yﬁ
13 169
sin?0 + cos’ 0 = 25 14 169 _
169 169 169
Verified
(3 Marks)
. 1
Using, cos 60° = 2
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(ii)

2. (i)

(ii)

3. (i)

1. ()

(ii

$in?0 + cos20 =1

1 6
= - =g
2 Hypotenuse Substituting cos 6 = %
Hypotenuse = 6 X 2 = 12 cm s
To find vertical height using sin 60°: sin20 + ( 4 j —1
Height 5
sin 60° = Hypotenuse 16
sin?0+ — =1
Using 25
V3 > 6 _ 9
i P = 1= sin“0=1- — = —
S 60" = 5 25 25
Height .2 9 3
. o _ 0=, — ==
sin 60 Hypotenuse s 25 5
= ﬁ _ Height sl >
2 12 5
" _ sin®
Height = 12 x % = 643 m @) 8 2o
_ 35
sin 45° — Opposite (height) e ¢ 3
Hypotenuse 4
1 n 4. (i) Weknow:
- —_— = —
V2 10 i, 3 opposite side
10 1042 hypotenuse
= h=—=""" =
V2 2 5V2m _ height
Vertical height gained = 5V2 m &
ituting the values:
For 0 — 45° Substituting the values :
1) sin 30° = —
sin® 45° = —J = — and 2
2 1 h 1
] —=—=h=10x = =5m
2 1o ( 1 j 1 2 10 2
cos“45° = | —=| = =
V2) T 2 Y A
(ii) Verifying using sin 30° = 5 :
11
L2 29 1.1 2
FHEGRE SO 2 P 2 ! Already used in part (i):
Verified: The identity sin® @ + cos? 6 = 1 holds sin 30° = h_5_1
true for 6 = 45° 10 10 2
Given oo = 4 Verified: Height = 5 m and matches with
3 sin 30° = 1
Using the identity: 2
CASE BASED QUESTIONS CAVES)

No, the value of sin A is not greatest for triangle
PQA. All triangles have the same value of
sin A, because the value of sin A does not
depend on side lengths but is a ratio of side
lengths.

) We have,
Measure of angle A = 45° (for right isosceles
triangle)
Now, 2sin A cos A = 2 X sin 45° X cos 45°

ZZXLXL =1

V22

(ili) (a)The value of sin A depends on the measure

of the angle or the ratio of the corresponding
sides. So, the value of sin A is not different in
triangles ABC and ADE.
OR
(b) We have, ZA = 45°
1

N

-osin A = sin 45° =
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1
cos A = cos45° = ——=
V2

and, tan A = tan45° =1
2. (i) The value of sin A increase as the measure of
angle A increases. It reaches to 1 when the
person comes directly under the camera.
(ii) Ininstant5,
The person comes directly under camera and
points A and B coincides so the measure of
angle A becomes 90°.
(iii) (a) We have,
In an isosceles triangle ABC,
We have, ZC = ZA = 30°
3

So, cos 30° = o

OR
(b) We know that sin 0° = 0
sin 90° =1
~sin0°+ sin90°=0+1=1
3. Given, Angle of inclination 8 = 30°, Base (horizontal
distance) = 4 m

Ne

sin 30° = %,COS 30°= —

(i) Trigonometric ratio for height and hypotenuse:

sin 6 = height
hypotenuse
. ) 5 height 1
(if) sin 30° = hypotenuse — 3
— height = hypotenuse
2
) base
(iii) (a) Using, cos 6 = —hypotenuse
4
cos 30° = ﬁ =73 8 —
2 hypotenuse
T 4%2 8 83
otenuse = —= = —= = —m
P N NYEE
OR
(b) Verify the identity sin®@ + cos?6 = 1:
sin 30° = e
2
2
= sin®30° = (% =1
2 4
cos 30° = ﬁ
2
\/5 2
= cos?30° = (] =3
2 4
sin® 30° + cos? 30°= 1+E =1
4 4

5. (i)

4. (i) Trigonometricratio relating height to hypotenuse:

] side
sin 6 = hypotenuse
__ height
~ panel length
. . o 2 —_—
(i) sin 457 = hypotenuse
1 2
J2 ~ hypotenuse
= hypotenuse = 242
hypotenuse ~ 2 X 1.414 = 2.8 m (approx)
(iii) () cosds® = — D3¢ _ base
hypotenuse 2.8
1 _ base
oy
b 28 2.8 x &>
= ase = —= =28X —= =2m
V2 2
OR
(b) Verify identity sin® 0 + cos* 0 = 1
20 N
sin245° + c0s245° = | = | +| =
&)%)
= 1+1 =1 Verified
2 2

To find height (opposite side) when base (adjacent
side) is given:

we apply,

oppositeside _ height

tan 6 = . -
adjacent side base
(ii) fan 60° = @

- 3= @:height= 443 m

Approximating:
height x4 X 1.732 = 6.928 m
hypotenuse _ hypotenuse _ 1

base 4 2

(iii) (a) cos 60° =
= hypotenuse length of diogonal support
=8m

OR
(b) Using standard values:

sin 60° = —

cos 60° =

- sin? 60° + cos? 60° = (
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1. (i) Using the cosine ratios:

base
cosf = hypotenuse
. 2.5
= cos 60" = hypotenuse
1 2.5
= " 2 hypotenuse
2.5
= hypotenuse = — =5m
ypotenu 12
Length of ladder = 5m
(ii) Using the sine ratios
sin0 = opposite _ height
hypotenuse 5
V3 height
= —_— =
2 5
= height = 5 X ﬁ —5\/5
2 2
Approximating:
height ~ 21732 866 _ 433
2 2
Height of the wall = 4.33 m
2
(i) sin® 60° = [‘/gj =3
2 4
2
cos? 60° = [1) &
2 4
= sin29+c:0529=§+% =1

Verified: sin? 0 + cos?0 =1

LONG ANSWER TYPE QUESTIONS

2. ()

(i)

(iif)

(5 Marks)
Using the sine ratios
sin 0 = L()Slte
hypotenuse
. . 1.2
= sin 30 hypotenuse
1 1.2
= 2 hypotenuse
1.2
= hypotenuse = — =24m
yp 1/2

Length of the ramp = 2.4 m
Using the cosine ratios

base
iy hypotenuse
= cos 30° = @
24
ﬁ 3 base
= 2 2.4
= base = 2.4 X ﬁ
2
=3 base ~ 2.4 X 0.866 = 2.0784 m
= Base ~ 2.08 m
2
sin” 30° = (1) z1
2 4
2
cos? 30° = (ﬁj = 3
2 4
= sir129+c:0529=1+E =1
4 4
Verified: sin®0 + cos?0 =1



