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1. Inright angle AABC, we have
AB=24cm,BC=7cm
Using Pythagoras theorem, we have 4

AC? = AB? + BC?
= AC*=24*+7° 24cm
=576 + 49 = 625 = 252
= AC=25cm B = C
BC 7 AB 24 o
i sinA=—=—, [
® AC 25 AT uET s
.. AB 24 B 7
(i) sinC=—==—7, cosC=—C=—
AC 25 AC 25

2. Inright angle APQR
Using Pythagoras theorem, we have

QR?= PR? - PQ?
= QR*=13-122=(13-12)(13+12) =1x25=25
QR=+25=5 cm
Now, taanﬁzi,cotR QR >
PQ 12 PQ 12
tanP—cotR=£—£=0
12 12
3. Inright angle AABC, we have A
sinA=—— BC E
AC 4 4k

Let BC =3k units and AC = 4k units

Using Pythagoras theorem, we have

AB*=AC*- BC B 3 C
= (4k)? - (3k)? = (4k - 3k)(4k + 3k) = k(7k) = 7K*

= AB=7K2 =Tk
AB 7k _\7

Cos A= —
AC 4k 4

BC 3k 3
NN

4. Inright angle AABC, we have

15cotA=8 = cotA=8/15
= cotA= AB = 8
BC 15 8k
Let AB = 8k units and BC = 15k units
Using Pythagoras theorem, we have
AC?= AB* + BC” Br——eC
2 2 2 2 2
= (8k) + (15k)* = 64k* + 225k* = 289k = (17k)

Also, tan A =

BS

= AC= \(17k?* =17k
snA_BC _15%k_15 . . _AC _17k_17
AC 17k 17 AB 8 8
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5. Consider a right angled AABC
with ZB = 90°
Let LZA=0and sec6=13/12 13k
AC_13 12K
AB 12
Let AC = 13k units and -
AB =12k units B ¢
Using Pythagoras theorem, we have
BC?*=AC?- AB*> = BC? = (13k)* - (12k)*
= (13k - 12Kk) (13k + 12k) = k(25k) = 25k* = (5k)*
= BC =/(5k)* =5k
. BC 5k 5
sin@ =
AC 13k 13/
AB 12k 12 BC 5k 5
cotb = =—, tan® =——
BC 5k 5 AB 12k 12
AB 12k 12 AC _13k _13
cosO = cosec 6 =
AC 13k 13’ BC 5k 5
6. Let us consider a right AABC, ZC =90°
A A
Now, cos A= — and
AB
BC
cos B=—
AB
Since, cos A = cos B
AC _BC
= AC=BC
AB AB ¢ B

Now, in AABC, two sides AC and BC are equal.
Their opposite angles are also equal. Hence, ZA = /B
7. Letinright AABC, ZB =90° and ZA = 6.

Given, cot9=Z = ﬂ=z 4
8 BC 8 >
Now, let AB = 7k units
and BC = 8k units
By Pythagoras theorem, we have n
AC?*= AB* + BC* = (7k)* + (8k)* B8 C
= AC=/49k? + 64k> =\113k* =113 k

sin6=£= 8k =Land
Vi3 k113
cosﬂzﬂ— 7k L
V113

C J13k

Now,
Q) (1+5sinB)(1-sin6) 1-— sin” 6
(1+cos)(1-cos®) 1-cos’0




( 8 )2 L 64 11364 49
V113 113 __ 113 _113_4

2 113-49 ~ 64 @4
( ) 113 113 113
2

7 4
(ii) cot’> 0= (—) = »

8 64
8. Letin aright-angled AABC, ZB = 90°.
Now, 3 cot A = 4 (Given)

4 AB 4

= == = —==
cotA 3 BC 3 3k

Now, let AB = 4k units

and BC = 3k units A

Using Pythagoras theorem, we have,
AC?= AB* + BC = (4k)* + (3k)°

= AC=+16k? +9k? =252 =+/(5K)* =5kunits

B C 3k 3 AB 4k 4
A=— -
Now, sinA = C 5k 5 Ccos ol 5k =

Also,’canA—BC 3k E
AB 4k 4

Now, to check the given equation,

ik B

16-9

1_(3)2 1_2 1
LH 1= tan® A 4) " 16 __16 _16_"7
T 1+tan’A 1+(3)2 1420 1649 25 25

16 16 16
R.H.S. = cos?A - sin?A

2 2 _
=(i) _(ﬁ) _l6_ 9 _16-9_7 _ | us.

5 5 25 25 25 25
2

%ZCOSZA—SHFA

1+tan“ A A
9. Inright AABC, ZB =90°

1 :
tanA=— (Given)
3 Bk
BC_1
AB 3
C B
Now, let AB = V3 k units and BC = k units
Using Pythagoras theorem, we have
AC?= AB? + BC?
= AC*=(\3k?*+k?
= AC = \3k*+k? =
BC k1 _AB_\3k_3
Now, sinA=—— , COSA=—=——=—
AC 2k 2’/ TAC 2k 2

Also sinC—ﬁ ﬂ \/_ BC £=1

’ AC 2k 2 TAC 2k 2

(i) sinAcosC+cosAsinC

_1,1,V3 V3 1,3 4

AR A

(if) cos A cos C-sinAsin C

J_llfff

222244
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10. Inright APQR, ZQ =90°

PR+ QR=25cmand PQ=5cm
Let QRbexcm = PR=(25-x)cm
Using Pythagoras theorem, we have

PR?=QR? + PQ? P
= (25-x=x"+5
= 625-50x+x*=x>+25 &£
= -50x=-600 %;? .
— Q2 cm
= 2= i OR=12em
-50
= PR=25-12=13cm R @
Now,smngzg, Pzgziand
RP 13 RP 13
tanp=RQ_12
PQ 5
(i) False

A tangent of an angle is the ratio of perpendicular to
base which may be equal or unequal to each other.
(ii) True

Base

We know that, cos A = and hypotenuse is

Hypotenuse

the greatest side of the triangle.
cos A is always less than 1.

i.e., sec A will always be greater than 1.
cos

(iii) False
. ‘cosine A’ is abbreviated as ‘cos A’.
(iv) False
‘cot A’ is a single and meaningful term whereas ‘cot’
alone has no meaning,.
(v) False
4/3 is greater than 1 and sin 6 cannot be greater

than 1.

1. (i) We have, sin 60° cos 30° + sin 30° cos 60°

BB 11 3.1 4
2 2 22 4 4 4
(ii) We have, 2 tan? 45° + cos” 30° - sin® 60°
2 2
=2(1)%+ V13 _ox1+2-3 5
2 2 4 4
(iif) We have, cos 45
sec 30° + cosec 30°
1 1
l+2 2+23 V2 +243
V3 J3
3.1 V2 V3 1-43
27 201+43) V2 V27 201+ 3)><(1 J3)
o (1-3) Ve(1-3) (3 )
4 1-3 4(-2)
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(iv) We have, sin 30° + tan 45° — cosec 60°
sec 30° + cos 60° + cot 45°

1. 2 1+2 2 3_2 33-4
_2 " B_ 2 3.2 3_ 23
21 T2 Tv2 2 § 4+3V3

32 HB2 B 23
_3V3-4 33-4
3J3+4 3J3-4
_(3V3)2+(4)2-2x4x3V3  27+16-24\/3 43-2443

(3+/3)? 27-16 11
2 o 22mo _ 2 gzo
(v) We have, 5cos” 60 ;—4sec 302 tan” 45
sin“30° + cos” 30°
2

1 2
5| | +4 -1
RO R

B2
— + R
2 2

5 16 1 1
—+—-1 —(15+64-12) —x67
_4 3 =12( )=12X _67

1,3 1+3 4 12

4 4 4 4

2 300 ZX(L i i
2. (i) (a): 2tan30° _ 3) 3 _ 3
1+ tan?30° 1\ 1 1 3+1
1+ — +
3 3 3
—ixé—ixlx\/g 3><\/g—ﬁ—sinm"
374 37273 3x2 2
o240 1 (1)2 <
i) (@) L tan245 1 (1)2 _1-1_0_,
1+tan?45° 1+(1)> 1+1 2
(iii) (a) : When A = 0°, then
sin 2A = sin 2(0°) =sin 0° =0,
2sinA=2sin0°=2x0=0
i.e., sin 2A = 2sin A for A = 0°
1
o 2X—=
(iv) (0) 2tan(§0 _ J3
1—tan“30° ( )

2 5

V3 _ 2 3 “J3=3 o
——:— —:— _— _tan60

11 VB Nl

3
3. Wehave,
1
tan 60° = /3, tan 30° = NG (i)

Also, tan (A + B) =+/3 and tan (A - B) = ...(ii)

-

From (i) and (ii), we get

A+ B =60° ... (iii)
and A - B=30° ...(iv)
On adding (iii) and (iv), we get

2A =90° = A =45°
On subtracting (iv) from (iii), we get

2B =30° = B=15°
4. (i) False:
Let us take A = 30° and B = 60°, then
L.H.S. =sin (30° + 60°) =sin 90° =1
R.H.S.= sin 30° + sin 60°

1 V3 1+43 1+3
=—4—= , sin
2 2 2 2

LHS.#RH.S.
(ii) True:
Since, the value of sin 0 increases from 0 to 1 as 0 increases
from 0° to 90°.
(iii) False:
Since, the value of cos 0 decreases from 1 to 0 as 0
increases from 0° to 90°.
(iv) False:
Let us take 6 = 30°

cel#

sin30° = 1 and cos30° = —3
2 2

= sin 30° # cos 30°
(v) True:
We have, cot 0° = not defined

T 11
cosec A \/ cosec? A \/ 1+cot’? A

sin A =

1. ()

(i) sec A=vsec? A =+1+tan?A

1 Jcot2A+1 V1+cot?A
cot“ A cot“ A cotA
(iii) tan A= "
cot sin A
. . _sinA_cosA
2. (i) sinA= T -1
cos A

_tan A \/tan A \/sec A-1
T secA

sec A sec A

ii) cos A=
(Ef) sec A

(iii) tan A=+tan?A :\/seczA—l

(iv) cosec A=— L secd
sin A \/ sec?A-1
1

(V) cotA=

tan A \/sec2 A-1
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3. (i) (b):Wehave, 9sec’ A -9 tan’ A
=9 (sec’ A-tan?A)=9(1)=9 [. sec’ A-tan’A=1]
(ii) (c): Here, (1 + tan 6 + sec 0) (1 + cot 6 - cosec )

=(1+tan 6 + sec 0) |:1 + — cosec 9]

tan

= (1 + tan 6 + sec e)|:’cane+1—tan 9'cosec6}

tan 6

_ (1+tan 6 + sec 6) [tan 6 + 1 —sec6]
tan 6

sin® 1 1
X =
cos6

[ tanO- cosec 0 = =sec 6]

sin® cos6

1+ tan?0 + 2 tan 6 — sec’ 0
tan 6

B (1+tan6)2—sec26 _
tan®

2 2
_ sec”8+2tan®—sec”6 (14 tan20 = sec 0)
tan®
_2tan0 _
tan®

(iif) (d) : We have, (sec A + tan A) (1 - sin A)
( s1n A )(l —sin A)

cos A cos A

(1+smAJ1_l nA)= (1+sin A)(1-sin A)
cosA

—sin A cos? A
= = =cos A
cos A cosA
1+tan® A _ 1+tan® A

1+cot2A_1+ 1

(iv) (d) : Here,

) 2tanZA
:“;LA:aHanZA)#:tanzA
tan“ A +1 (1+tan” A)
tan® A
4. (i) L.H.S. = (cosec0 - cot 0)>
_ 1 _Cose 2 B (1—C059)2
sin® sin® sin” @
2
_ (1-cos®) [-sin?0 =1 - cos’ 0]
1-cos® @
_ (1-cos@)x(1-cos®) 1-cos® _ oo
(1-cos®)x(1+cos®)  1+cos®
i) LHS. = cosA  1+sinA
(i) LHS. 1+sinA cos A

cos’ A+1+sin? A +2sin A
(1+sinA)cosA

cos? A+ (1+ sinA)2

(1+sinA)cosA

_ (cos® A+sin? A)+1+2sin A
(1+sinA)cosA

WEG 100 PERCENT Mathematics Class-10

= _L+1+2sind [ cos> A +sin*A=1]
(1+sinA)cosA
_ 2+42sinA _ 2(1+sinA)
(1+sinA)cosA  cosA(1+sinA)
2
= =2secA =RH.S. =secA
cosA cosA
i) LHS. = tan@ 4 cot 6
(iif) L.HS. 1-cotd 1-tan®
sin © cos 0 sin 0 cos 0
_ cosB sin O _ cos 0 sin O
1_cose _sinG " sin®-cos®  cosO-—sinb
sin © cos 0 sin O cos 0
sin® @ cos® @

" cos 6(sin 6 — cos6)

sin §(cos 0 — sin6)

sin” @ cos® 0

" cos 6(sin 6 — cos6) " sin 6(sin 6 — cos6)

sin®0 — cos®0

D cinoftos 6(sin 6 — cos6)

(sin® — cose)(sin2 0+ cos’0 +sin®-cosO )

sin®-cos 6(sin 6 — cos6)

B (1+sin6-cos6) s

sin” 0 + cos? 6 = 1]

sin 6 cos 6
1 sin® cosO 1 1
= + = : +1
sin® cos® sinB cosO sin® cos6
=1 +sec 0 cosec O = R.H.S.
1
(IV) LHS. = 1+secA _ cos A
sec A 1
cosA
cosA+1
_ cos A =cosA+1XcosA osA+1
1 cosA 1
cosA
1- A
= (1 + cosA) X m
(1-cosA)
[Multiplying and dividing by (1 - cos A)]
— cos? .2
= 1-cos’4 = 0 A [-1-cos® A =sin’ A]
1-cosA 1-cosA
=R.H.S.
cosA sinA N 1
cosA—-sinA+1 inA sinA  sinA
L.HS. = = Sin sin sin
V) cosA+sinA -1 cosA  sinA 1
sinA sinA sinA

[Dividing numerator and denominator by sinA]
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_ cotA—1+cosec A
cotA+1—cosec A

_ (cot A—1+cosec A)(CotA+ cosec A)
~ (cot A+1—cosecA)(cot A+cosecA)

[Multiplying and dividing by (cot A + cosec A)]
[( cot A + cosec A)— 1](cotA + cosec A)
[(cotA —cosec A)+ 1](cot A+ cosec A)

[cot A+cosec A—1](cot A + cosec A)
(cot A—cosec A)(cot A+cosecA)+(cot A+cosecA)

[CotA + cosec A — l](cotA + cosec A)
[cot2 A — cosec? A] +(cot A + cosec A)

[ cotA + cosec A — l](cotA + cosec A)
[~ 1+ cotA+ cosec A]

[ cot’ A - cosec’ A =-1]
=cot A + cosec A =R.H.S.
) LILS. = 1+sinA
(vi) LHS. = 1-sinA

l+smA 1+sinA)
l smA 1+sinA)

[Multiplying and dividing by /(1+sin A) ]

1+ smA)2

_ [(1+sinA)”
(1 —sin’A )

. 2
- M [ 1-sin’ A =cos® A]
Jeos? A
_1+sinA 1 sin A
cosA cosA cosA

= secA+tan A =R.H.S.
sin 6 (1-2sin”6)
cosO(Z cos® 0 — 1)

(vil) LHS. sinf-2sin°0
T 2c08%0—cosO

sme[(sm 0 + cos 6) 2 sin B:I
cose[Z cos® 0 — sm 20+ cos 9)]

sin O [cos 0 —sin 9] sin®

n6=RH.S.
cose[cos 0 —sin 9:| cos®

(viii) L.H.S. = (sin A + cosec A)? + (cos A + sec A)?

=sin® A + cosec® A + 2 sin A cosec A + cos® A
+sec® A +2 cos A sec A

= (sin® A + cos? A) + cosec® A + sec? A +2+2

['.- sin A cosec A=1and sec A cos A =1]
=1+ cosec’ A +sec’ A +4 [ sin? A +cos® A =1]
=5+ (1 +cot? A) + (1 + tan® A)
=7+cot’ A +tan’ A =RHS.
(ix) L.H.S.=(cosec A -sin A) (sec A - cos A)

=|— e —sin A L
sin A cos A
_ 1-sin?A |(1-cos®?A) _ cos®Asin’A
B sin A cos A sin A cos A
[-1-sin®A=cos’Aand 1 - cos® A = sin® A]
=sin A cos A
sinAcos A _

1 sin? A+ cos” A
sin A cos A

—Cos AJ

sin A-cos A [-1=sin®A + cos® A]

sin A cos A

sin? A cos’ A

sin A cos A

sinA cos A
[Dividing num. and den. by sin A cos A]
1 1

= = = = R.H.S.
sin A N cosA  tan A+ cot A

cos A sinA

1+tan’A _ 1+tan’A

1+C0t2A - 1+ 12
tan“ A

(x) We have,

1+tan’A  1+tan’A tan® A 2 .
= 3 = x 5 — =tan” A ...(i)
tan“A+1 1 1+tan” A

tanZ A

2 2
Also, 1-tanA _ 1-tanA
1-cotA -1

tan A
—tanA
tan A-11]
tan A

_ ((1—timA)X

1-tanA 2

— (1 —tan A)
tan A

—tanA
(1-tanA)

From (i) and (ii), we get

2
1+ tan? -
+tan“ A _ 1-tanA —tan2 A
1+cot? A 1-cotA

2
J = (~tan A)*=tan’A ...(ii)




BEST SELLING BOOKS FOR CLASS 10

«40

NBERTW
FeNGERTIPS

10

FeNGERTIPS

NCERT..

e ) e
NCERT

EXEMPLAR
PROBLEMS-SOLUTIONS

SCIENCE -

e =

et P—

o s Wb ¥ by d

NCERT
EXEMPLAR

PROBLEMS-SOLUTIONS

WG

A ot native of Pe
| CBSE and NCERT

TAMANNA

FOUNDATI®*N
COURSE

PHYSICS

- o Gl G
Syt
it

FOUNDATI®N
COURSE

CHEMISTRY

uuuuu

IMO St

50 F STERNATIONAL MATHIMATICS OLYMINAD

5

| coupLETELY
10.000] & e bcae

MAT- SAT STAGE1 & Il

IEO Sifith

FOUNDATI®N
COURSE

MATHEMATICS

Edition

IGKO Jicroox

FOUNDATI®*N
COURSE

BIOLOGY

OLYMPIAD
WORKBOOK

REASONING
WORKBOOK

Lh lIﬂulT‘!h\mr‘ -

& Analytical Shits &l

Visit www.mtg.in for complete information






