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#466273

In AABGC right-angled at B, AB = 24 cm, BC = 7 cm. Determine:
(i) sinA, cosA

(i) sinC, cosC

Solution

2B =90°

AC? = AB? + BZ? ..(Pythagoras theorem)
AC? = (24)% + (7)?

AC =25
ienaz 5 . A2
S Ac T 257 T ac T 35
) AB 24 BC 7
()sinC=—=—, C= =

cosC=—=—
AC 25 AC 25

#466275

In Fig., find tanP - cotR

Solution

In APQR

PR? = PQ?+ QR?  ...(Pythagoras theorem)
132=122+ OR?

QR? = +/169 — 144 = ~/25 = 5cm

QR 5 QR 5
tanP= — = —,cotR= — = —
PQ 12 PQ 12
5 5
~tanP-cotR=—-—=0
12 12

#466278
3 Iculat d
sinA = Z, calculate cosA and tanA.

Solution
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Let ABCis right any A, right angled at B.

Let BC=3xand AC=4x ..(x +ve direction)
A6‘2 = ABZ + Bcz

= AB2= 42 -3 = 7,2

= AB=~/7x
AB /7 7
:cotB=—:ﬂ:v_
AC 4k 4
t A—EC—i
SwEnA= T VT
A
4 x
C 3 X B
#466279

Given 15¢cotA = 8, find sinA and secA.

Solution
Let ABCbe aright angled A right angled at g.
tA 8
COtA = —
15
Let AB = 8xand gC will be 15x.
ACZ B AB2 + BC2
= AC? = 64)2 + 2252
= AC= +/25x% = 17x

BC 15x 15
SsinA=—=—=—
AC 17x 17
17x 17
> seCA= — = — = —
B 8x 8
15 x
8 x
#466285
. 13 ) ] }
Given _ —, calculate all other trignometric ratios.
sech = 1o
Solution
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Let AABC be right angled triangle (right angled at B)
0= AC 13

YT U T 12

Let AC=13xand AB = 12x

Ac? = Ag? + B2

BC2 E AC2 _ABZ

X2 =169 - 144
x2 =25
XZVE:S
C 5x 5
sinQ=—=—=—
AC 13x 13
Q AB 12
VT uc T3
BC 5x 5
tanQ=—=—=—
AB 12x 12
1o
cotQ=——=5 = —
anQ  — 5
12
AC 13x 13
cosec Q= —=— = —
BC 5x 5
C
A B
#466287

If £A and 2B are acute angles such that cosA = cosB, then show that L4 = 2B

Solution

Let AABC be right angled at ¢

cosA = cosB ..given
AC BC

o A_B = E

= AC= BC

~ AABC s an isosceles right angled triangle.

= /LB=¢tA

#466289
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7
If _ —, evaluate :
cotA=g

() (1+ sinB)(1 - sinb)

" )
(1+ cosB)(1 - cosb) 0 cor26

Solution

In AABC,
¢«B=9p°and 2C=Q
BC 7

t = f—
cotQ = 258

Let BC = 7x, AB = 8x
Ac? = Ag? + BC?

AC?2 -5x2 +7x2 = 11342,
AC = +/13x

1 —( J13

(1+sinQ1-sin@) 1- sinzO B "3 49
(1+ cos Q)(1 - cos O) 1-cos O 49 64
1—( 4113 13
7
49
i) cot2Q=(g|=—
(ii) co (3) 59
A
8 X
B 7 X Q C
#466290
1-tan?A
If 3cotA = 4, check whether or not.

1+ tan2A = cos?A-sin?A

Solution
2B=90°
A 4
cotA=—=
B 3

Let AB = 4x, BC = 3x

AC? = AB+ B2
AC? = 1642 + 952
AC = 5x
3
Now, tan A = —
1 9
1-tan2A 16 7
LHS an2 _ 16:E
1+tan“A 1+2
16
9 7
RHS : cos2A-sin2A4 = — - =—
25 25 25

LHS = RHS
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#466294

1
In triangle ABC, right-angled at B, IftanA _ E, find the value of:

(i) sinAcosC + cosAsinC

(i) cosAcosC - sinAsinC

Solution

In AABC,

£B=90%tan A = L— = B—C
/3 AB

Let BC = 1x, AB = +/3x

AC2 = AB2 + BC2

AC? = (V32 + (2 = 42

AC=2x

X

. 1
(i) sin Acos C+ cos Asin C = >

- 13 1
(i) cos Acos C-sin Asin C = >*3°3%3 7" =0

#466297

In APQR, right-angled at @, PR+ QR = 25cm and pQ = 5cm. Determine the values of sinp, cosP and tanP.

Solution
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Given, PR+ QR =25,PQ=5

Let RP= x
“ @QR=25-x
PR?2 = Pp?+ QR? ..(Pythagoras theorem)

X = (5)2+(25 - %2

x* =25 +625 + 52 - 50x
50x = 650

x=13

~ PR=13

QR=25-13=12

QR 12
sinP=— = —
PR 13

5
coOsP= — = —
13

QR 12
tanP= — = —
P 5

Q P

#466299
State whether the following are true or false. Justify your answer.

(i) The value of tanA is always less than 1.
(ii) secy - % for some value of angle A.

(iii) cosA is the abbreviation used for the cosecant of angle A.

(iv) cotA is the product of cot and A.

4
(V) sine _ — for some angle 6.
3

Solution
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(i) False

2B=90%AB=3,BC=4,AC=5
4
tan A = 3 >d  (AC? = AB%+ BC?)

(i) True

Ac? = AB? + B2
(12%2 = (5x)2 + BC?
BC = +/119x

(it is possible) Pythagoras theorem

(iii) False

COSA is cosine A, cscA is cosecant

(iv) False

cotA = cotangent of £A not product of cot and A.

(v) False

erpendicular

sinQ = perpendicular
hypotenuse

4
sin@ > 1; 5 >1[ «+ hypotenuse >base > perpendicular]

sin@ will always less than 1.

#466302
Evaluate the following:

(i) sing0 °cos30 ° + sin360 °cos60 °
(il) 2tan245° + cos230° - sin%60°

(i) €os45

sec30° + cosec30°

sin30° +tan45° - cosec60°

sec30° +cospQ° + cot45°

(iv)

5c05260° +4sec?30° ~ tan245°

sin%30° + cos230°

Y

Solution
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V3V T g
(S EEUGRER

- W/:_‘32 '\/52 3 3
o 3 22

1
w2 B 2VE-VA) B-yE 3246
2, 5 24/2+2+/6  (24/6)2 - (24/2)2 8 8
V3
1 2
p— 1_ —— —_ —_
) 2773 3v3-a BV3-42  43-24+/3
1\ = — = — =
2 1, 3V3+4 (VER-@p 1
V3

12 2,
5(5) *"(45) -2 Ly 18 15 + 64 - 12
12 67
V) ———— = S

1o V32 E) 4 12
N2 V3 1.3
(2) +(2) 42 3 4

#466306

Choose the correct option and justify your choice:
2tan30°
1+1tan?30°

(] s
B cosg0°
C tane0 °

D sin30°

Solution

#466308

Choose the correct option and justify your choice:
1-tan?45°
1+tan245° ~

A tanoQ °
B 1
C sings °

[o] o

Solution
1-tan245°

1+ tan245°

The value of

1-(1)?
1-(1)?
1-1. 0
1172

=0
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#466311
Choose the correct option and justify your choice:

sin2A = 2sinA is true when A =

(] o

B 30°

Cc 45°

D 60°
Solution

sin2A = 2sinA  ...given

IfA=q°

then LH.S. =sin2A =sinp°=0
andRH.S = 2sinA = 2sinp°=0
So,LH.S=RH.S

If A =309

then LH.S. =sin2A = singp®= ___

and RH.S = 2sinA = 2sin30°=1
So,LHS = RHS

If A =450,

then LH.S. =sin2A = singp® =1

2 _
and RH.S = 2sinA = 2sina50 = h V2
So,LH.S # RHS
IfA=60%

V3
then LH.S. =sin2A4 = sin120°= __
2
V3 _ =

2
and RH.S = 2inA = 2sing0° = =~ = +/3
2

So,LHS # RH.S

#466314

Choose the correct option and justify your choice :
2tan30°
1-tan?30°

[a] 3

B 1

C 2
D V2

Solution
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1
We know that  tan30% = —=

V3
2tan30°
The value of i
1-tan230°
1
— 2 3
= p —
—\2 /3 2 =
1-| 3 = = 2 =.3
(«/3) 1 3
1_ p—
3

#466317

1
, find Aand B.

Man(A+ 8= V39N tana- g = 5i0° <A+ B<90% 4> B

Solution
tan(A + B) = /3, tan(A + B) = tang0°
=>A+B=60° -.()
1
tan(A+ )= =
tan(A - B) = tan30°

= A-B=30° -..il)

From (i) and (ii), we get
B+45 = g0°
B= 150

LA =45° LB=15°

#466319

State whether the following are true or false. Justify your answer.
(i) sin(A + B) = sinA + sinB

(i) The value of sin@ increases as @ increases.

(iii) The value of cos@ increases as increases.

(iv) sin@ = cos@ for all values of .

(V) cotA is not defined for A = g °.

Solution
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(i) False
sin(A+ B)=sinA+sinB
A=45%B=45°

LHS: sin(45° + 459 = sin90° = 1

1 1 2 _
RHS :sinA+sinB = E+E = ﬁ = /2
LHS # RHS
(i) True
sinQ®=0sin30°= 1. sin 459 = L—,sin 60°= E
2 2
singp° =

.~ @increase ans value of sin@ also increase.

(iii) False

13
cos0 =1,cos30 = > cos45 = —=

/2
1
cos60 = E, cos90 =0

Value of cosf does not increase from 0 < 0 < 9g©

(iv) False
This is true for g = 45°
Let 9 = gp°

sin90 =1,cos90 = 0

o 1
cotp?® = coso 5° not defined

#466320

Evaluate:

sin1g°

U]

cos72°

tan26°
cotg4 °

(ii)
(i) cos4g8° - sing2°

(iv) cosec31® - sec59°

Solution
() Sin(©0 - 72)° _ cos72° 1

cos72 cos72°

(i tan(90 - 64)°  cote4° ;
N —=— =
cote4® coteq®

(iii) cotg® - sin42° = cos(90 - 42)° - sin42° = sin42° - sin42° =0

(iv) c0s31° - sec54° = cos(90 - 59)° - sec59° = sec59° - sec59° = 0

#466322
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Show that:

(i) tangg °tan23 °tan42 °tang7° = 1

(i) cos38°cos52 ° - sin38°sin52° = 0

Solution
(i) tan(90 - 42)°tan(90 - 67)°tan42tang7°
= cot42°cote7°tan42 tang7°

= =1

(i) cos(96 - 52)°cos(90 - 38)° - sin3g°sin52°
= sin529sin38° - sin38°sin52°
=0

#466323

If tan2A4 = cot(A -18 ) where 2 4 is an acute angle, find the value of A.

Solution

Given, tan2A = cot(a - 189)
cot(90% - 2A) = cot(A - 1899
90-2A=A-18

~ A=36°

#466324

If tanA = cotB, prove that A+ B=gp°.

Solution

Given, tanA = cotB
tanA =tan(90 - B
A=90°-B,

~ A+B=90°

#466325

If sec4A = cosec(A -20 °), where 44 ia an acute angle, find the value of A.

Solution
Given, sec 4A = cosec(A - 20)
~ cosec(90 — 4A4) = cosec(A - 20)

~90-4A=A-20

~ A=22°

#466327

If A, Band Care interior angles of a triangle ABC, then show that
B+C
A
sin( 2 ) =cos—-
2

Solution
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LA+ 2B+2C=180° --[Angle sum property of a triangle]

¢B+24C=180- LA

LB+2C LA
2 2
B+ C, A
sm( > ):Sm(90—2)
A
= COS—
#466328

Express sing7° + cos75 ° in terms of trigonometric ratios of angles between g ° and 45°.

Solution
sing7° + cos75°
= sin(90 - 25)° + cos(90 - 15)°

= 05239+ sin15°

#466329

Express the trigonometric ratios sinA, secA and tanA in terms of cotA.

Solution
We know,

cosec?A =1+ cot?A

1 1

cosec?A 1+ cot?A

s~sinA= 5
sin Nz T oA

We know,

sec?A=1+1tan?A
1
cot?A

sec2A=1+

cot?A+1

cot?A

+/cot?A+1

cotA

~ SecA =

We know,

1
tanA= —
cotA

#466330
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Write all the other trigonometric ratios of £ A in terms of secA.

Solution

We know,
1
secA

COsA =

We know,
sin?A+cos?A =1

sin2A =1- cos?A

1 .2 sec2A-1
SinA = '\/1‘(secA) = '\/ sec2A

vseczA -1
-~ SinA =
sec?A

We know,

1
cosec A= —
sinA

secA

S COseCA= T o5, .
~/sec?A-1

We know,
1
secA

_ COSA  CosA

COtA = = = T

SinA  sinA  4/sec?A-1

secA
1
~cotA= T —
+/sec?A-1

We know,
tanA =

cotA

~tanA = 4/sec?A-1

#466332
Evaluate:
sin263° +sin227°

cos?17° + cos?73°

U]

(ii) sin25 °cos@s © + cos25 °sings °

Solution
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@i
We know,
sing3 = sin(90 - 27)° = cos27°
And,

cos17° = cos(90 - 73)° = sin73°

. sin%63° + sin27° - cos227° + sin%27°

cos?17°+ c0s273°  cos17° + cos273°

I
[N
1]
N

[+ sin®+ cos?0=1]

(i)
We know,
sin259 = sin(90 - 65)9 = cose5°

€0s25° = cos(90 - 25)° = sing5°

~ sin259%0s5° + cos25%ing5°
= c0s65°c0s65° + sin259%in25°
= c0s265° * sin265°

=1 -~ sin®+ cos20 = 1]

#466334
Choose the correct option. Justify your choice.

9sec?A - Stan?A =

A 1
°

C 8

D 0
Solution
We know,

1+tan?A = sec?A

~ 9sec’A-tan?4) =9x1=9

#466336
Choose the correct option. Justify your choice

(1+tan@ + secH)(1 + cotd - cosec 6) =

A 0]

B 1
:

D -1
Solution
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The value of (1 + tan8 + sec)(1 + cotd - cosec 6)

sin@ 1 cos@ 1
= (1 * cosO t cosQ)(1 * sin@ ~ sine)

(sin@ + cosB)? -~ (1)2
sin6 cosO

2sinf cosO
= sinfcosh = 2

#466337
Choose the correct option. Justify your choice

(secA + tanA)(1 - sin4) =

A secA

B sinA

C cosecA
|E| CosA
Solution

The value of (secA + tanA)(1 - sinA)
1 sinA
(cosA + cosA)(1 - sinA)

1+ sinA
= ( cosA )(1 - sinA)

_1-sin?A_ cos?A

COsA cosA

= CcosA

#466340

Choose the correct option. Justify your choice.
1+ tan?A

1+ cot?2A =

A sec?A
B -1

Cc cot?A

(5]

Solution

1+tan2A
The value of ftan A
1+ cot?A

sin2A
1+ —
cos“A
cos?A

1+
sin?A

cos?A +sin?A  sin?A
= X

sin?A+cos?A  cos?A

= tan?A

#466355
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Prove the following identities, where the angles involved are acute angles for which the expressions are defined.

0 1-cosf
(cosec 6 - cot@)2 =1+ cosf

cosA 1+sinA
1+sinA T cosA = 2SecA

(ii)

tan@ cotf
1-cot t 1-tan@ =1+ secBcosec 6

(iii)
[Hint: Write the expression in terms of sing and cos6
1+secA  sin?A

secA T 1-cosA
[Hint: Simplify LHS and RHS separately].

(iv)

CosA -sinA-1
V) ——

v COSA + sinA + 1 = cosec A+ cotA’

Using the identity cggec2A = 1+ cot2A

. 1+sinA
(vi) ¢\/ — = secA+tanA
1-sinA

sin@ - 2sin30
(vii) ——
2(;0539 - cos@

(Viil) (sinA + cosec A)% * (cosA + secA)? = 7 + tan2A + cot?A

1
(cosec A - sinA)(secA = cOSA) = tanA + cotA

(ix)

[Hint: Simplify LHS and RHS separately]

Tttan®A  1-tanA
(><)(1+c012A =[1-cotA| =tan2A

Solution
0]
T _cos6i2  (1-cosh)?
LHS = (cosec 8- cot6)? = (5ing ~ sin6| = ——5—
sin“6
(1- cosB)? _ 1-cos@
1-cos28 1+cosO

= RHS

0)

cosA  1+sinA  cos?A+(1+sinA)?
7 2

LHS :
1+sinA cosA (1+ sinA)(cosA)
_1+5in?A+cos?A+2sinA 2+ 2sinA
(1+ sinA)(cosA) (1+ sinA)(cosA)
2(1+sinA)
= = 2secA

(1+sind)(cosA) cosA
= RHS
(il

LHS - tan@ . cotd
1-cosf * 1-tan@
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sin@
cosf cosé
= sin@-cosb sind
sind cos@ - sinf
cos6
1 sin26  cos20

= SinQ-cosQ[ cosf ~ sing

1 sin36 - cos36
= [sine— cose] sin6 cos@ ]

_ sin?0+ cos20 +sinfcos® 1+ sinbcosd

sinfcosB " sinBcos@

= secOcosec 6+1

= RHS

(iv)
1

1+ ——
1+secA cosA _ COosA+1
secA 1 1

CcosA

(cos A+ 1)(1-cos A)

1-cosA

sin2A

1-cosA

= RHS

cosA  sinA 1

- — —

sinA  sinA  sinA

cosA sinA 1
+ +
sinA  sinA  sinA

cosA-sinA-1
) CosA+sinA—1=

cotA-1+cosec A
= cosA+1-cosec A

(cotA -1+ cosec A)?

(cotA)? — (1 - cosec A)2

(2cosec A - 2)(cosec A + cotA)
(=1-1+ 2cosA)

= cosec A + cotA

= RHS

(vi)
(1+ sin4)(1+ sinA)
(1-sinA)(1 + sinA)

_ 1+sinA

CcosA

= secA+tanA

= RHS
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(vii)
sinf-2sin30  sin6(1 - 2sin26)

250539 - cos@ ) COSQ(2COS29 - 1)
(1-2sin26)

= ta”6{2 - Zsinze - 1]

=tan@ = RHS

(viii)

(sinA + cosec A)2 + (cosA + secA)?

= gin2A + cosec2A + 2sinA - cosec A + cos?A + sec2A + 2sec - COSA
=1+(1+ cot?A+1+tan?A) +2+2

=7 +tanA+ cot?A

= RHS

(ix)

LHS : (cosec A - sind)(secA - cosA)

1 1
_[—— -sinA - COosA
~|sinA CcosA
1= sin2A\,1- cos?A
e e B8 (cos2A)(sin2A)
=| sin cos —_—
sinAcosA
= sinAcosA
1 sin AcosA
RHS: ———  —————
tanA + cotA = sin? + cos2A ~ SINACOS
~ LHS = RHS
(x)
sin2A 1
1+ > —
cos®A A
LHS : 1+ tan2A — Co? sin2A
———— _ cos“A _ _ Z 2
1+ cot?A = 1+ = = cos2A ~tan“A

sinzA sinzA

1-tanA 1+tan? - 2tanA
RHS : (1 'CotA) = 1+ cot?A- 2cotA

SeczA - 2tanA

= cosec 2A-2cotA

1-2sin Acos A

cos?A
— 2,
_ 1-2sinAcosA _ sin _ 2
= =———=tan"A
sin2A cos“A
~ LHS = RHS
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