CBSE Class 10 Mathematics

Important Question
Chapter 8

Introduction to Trigonometry

"The mathematician is fascinated with the marvelous beauty of the forms he constructs, and

in their beauty he finds everlasting truth."

1. If xcosO - ysin® = a, xsin0 + ycos 0 = b, prove that x2+y2:a2+b2.
Ans: xcosO -y sin@ = a
xsinB +y cos@ =b

Squaring and adding
x2+y2:a2+b2.
2. Prove that sec20+cosec?0 can never be less than 2.

Ans: S.T Sec20 + Cosec?0 can never be less than 2.
If possible let it be less than 2.

1+Tan?0 +1 + Cot?0 < 2.
= 2 + Tan?6 + Cot?0
= (Tan® + Cot0)2 < 2.
Which is not possible.
3. Ifsinp = £, show that 3 cos ¢ — 4cos3p = 0

Ans: Sin ¢ =%
= ¢ =30°
Substituting in place of ¢ =30°. We get 0.

4. I 7 sin®p + 3cos?p = 4 S.T., show that tan ¢ = %

B

Ans: If 7 sin? p 4 3cos2p = 4 S.T.Tan 90%

7Sin%p 4 3Co0s2p = 4(sin® o + Cos?yp)
= 38in%p = Cos?yp

sin?

1
3

Cos?p
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= Ta,nzgo = %
1

Tanp = 73

5. If cos ¢ + sin ¢ = /2 cos ¢, prove that cos ¢ — sin ¢ = /2 sin @.

Ans: Cos ¢ + Sing = /2 Cos ¢

= (Cos ¢ + Sing)? = 2Cos?p

= Cos?p + Sin2p + 2 Cos ¢ Sin ¢ = 2Cos?

= Cos?p — 2 Cos ¢ Sin ¢+Sin?p = 2Sin%yp

= (Cosg — Sing)” = 2Sin% 28 = 2200y
1 — Cos?¢ = Sin?p&1 — Sin%p = Cos?p

Or Cos ¢ — Sinp = 4/2 Sin ¢.
6. If tanA + sinA = m and tanA - sinA = n, show that m2-n?=— \v/mn

Ans: TanA + SinA = m TanA - SinA = n.
m? —n? = /mn.
=m? - n? = (TanA + SinA)? - (TanA - SinA)?
=4 TanA SinA
RHS 4,/mn = 4,/(Tan A + Sin A)(Tan A — Sin A)
= 4\/Tan2A — Sin%4
4 \/ Sin?A—Sin?ACos? A
Cos’ A

Sin*A

Cos’A
— 4504 _ 4Tan ASin A

Cos? A

m?2—n?= 4./mn

7. If secA=x + ﬁ , prove that secA + tanA=2x or 2_1.73 .

Ans: Secp = x + ﬁ
= Sec’p = (z + ﬁ)2 (sec?p = 1 + Tan?p)

Tan’p = (z + i)2 —1
Tan’p = (z — 1)?
Tan’p = +z — 4—190

Secgo—i—Tango:a:—i—ﬁ:l:w—ﬁ
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8. If A, B are acute angles and sinA= cosB, then find the value of A+B.
Ans: A+ B =90°
9. a) Solve for ¢, if tan5¢ = 1.

Ans: Tanbp =1 = ¢ = %:>g0:9°.
Sin ¢ 14+Cos ¢ _ 4
1+Cos ¢ + Sinp 7

b) Solve for ¢ if

Sin ¢ 14+Cos ¢
Ans: 1+Cos ¢ Sinp 4
Sin%p+1(Cos ¢)? 4
Sin p(1+Cos ¢)
Sin%p+41+4Cos? p+2 Cos ¢ o

Sin ¢+Sin ¢ Cos ¢ =4
2+2Cos ¢

Sin ¢ (14+Cos @)
2+(1+Cos ¢)

Sin ¢(1+Cos @)
= Si12lg0 =4
= Sinp = %
= Sin ¢ = sin 30

@ = 30°

COS & COS &
= m and

os 8 sin 3

Cos Cosa

Cos 8

10. If

= n, show that (m2 + nz) cos?B = n?

Ans.

Cos’a 9 _ Cos’a
Cos? 3 Sin%p
LHS = (m? + n?) Cos?f
Cos’a Cos’a 2
[Cos2ﬁ T Sin%] Cos™p
= Cos’a (;> Cos?
Cos? 8Sin%B B
_ Cos?a __ 9
= =——=n
Sin%p
= (m? + n?)Cos?B = n?

= m?2 =

11. If 7 cosecyp — 3cot ¢ = 7,, prove that 7 cot ¢ — 3cosecp = 3.

Ans: 7Cosecp —2Cotp =7
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P.T Cotyp — 3Cosecp = 3

7Cosecp —3Cotp =17

=7Cosecyp - 7=3Cotp

=7(Cosecyp - 1)=3Cotyp

=7(Cosecp-1) (Cosecp+1)=3Cotp (Cosecp+1)

=7(Cosec’p-1)=3Coty (Cosecy+1)

=7Cot?.3 Coty (Cosecy+1)
=7Cotyp= 3(Cosecp+1)
7Cotp-3 Cosecyp=3

12. 2(sinbp+cosbyp) - 3(sintp +costp)+1 =0
Ans: (Sin¢)3 + (Cos?¢)3-3 (Sin*p+(Cos*p)+1=0
Consider (Sinzgo)?’ +(Cosch)3
=(Sin%p+Cos?p)3-3 sin®pCos?p (Sinp+Cos?p)
= 1- 3Sin?¢ Cos?
Sin4g0+Cos4g0 (Sin2g0)2+(Coszc,0)2
= (Sin2<p+Coszg0)2—2 Sinzgo Cos?
= 1- 2 Sin? Cos?
= 2(Sin6g0 +C086<,0)—3(Sin4g0 +Cos4<p) +1
= 2 (1-3 Sin%¢p Cos?)-3 (1-2 Sin?p+Cos?p)+1
13. If tanf = % & 0 = ¢ = 90° what is the value of cot ¢.
Ans:Tan @ = % ie,cotop = % Since ¢ + 6 = 90°

14. What is the value of tany in terms of sinyp.

i

Ans: Tanp = Clo?;
i

Tanp = —7

1/ 1-Sin%p
15. If Secp+Tanyp=4 find sin @, cosy
Ans:Secp +Tanp =4

1 Sinp
Cos ¢ + Cosp
1+Sinp 4
Cosp
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= apply (C & D)
_ (14+Sin¢f+Cos’¢  16+1
- (14+Sin ¢)* —Cos? ¢ - 16-1

2(1+Sing) 17
2Sin¢(1+Sing) 15
11T
Sinp =~ 15
.15
= Sinp = T

Cosyp = \/1 — Sin%p

2
15\° 8
1‘(?) =17
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CBSE Class 10 Mathematics
Important Questions
Chapter 8

Introduction to Trigonometry

2 Marks Questions

1.In A ABC, right angled at B, AB = 24 cm, BC = 7 cm. Determine:

(1) sin Acos 4

() sin CcosC

7 cm

r
A 24 cm B

Ans. Let us draw a right angled triangle ABC, right angled at B.

Using Pythagoras theorem,

AC2 = AB2 + BC?

= ['24'|:+['?'|: =576 + 49 = 625
— AC=25cm
: BC 7 AB 24
(¢)) 5111;'1=—=—-, cgg_,—i:_:_-
AC 25 AC 25
: : 24 BC 7
Gi sinC=—=—,cosC=—=—
: 25 : 25

2. In adjoining figure, find tan P —cotE :
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Ans. Using Pythagoras theorem,
PR? = PQ? + QR?

= (13)" =(12)" + QR?

=5 QR? =169 - 144 = 25

— QR=5cm

QR QR 5 5
tanP—cotR = ———=—=2_-" =9
maTeo PQ PQ 13 13

, 3
3.If sin .4 =—_ calculate cos 4 and tan 4.

C

4k 3k

A B
Ans. Given: A triangle ABC in which .~ B = G

Let BC= 3 and AC= 4}

Then, Using Pythagoras theorem,

AB = \/['_Acf ~(BC)" = \/['_413:_']: ~(3k)°

4.Given 15cot A =E8_ find sin 4 and sec 4

Ans. Given: A triangle ABC in which .~ B = g

15cot A=8
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— I:Dt..-'i:l

L

Let AB= 8 and BC= 15k
C

17k 18K

-
A Bk B
Then using Pythagoras theorem,

AC= \/['_AB_']: +(BC)' = \!['_Sk_']: +(15k)°

= 64k + 2250 = 280K = 17Kk

BC 15k 15

sin A =——= = —

AC 17k 17
AC 17k 17
secA=—=— =
AB 8k 8

5.If .~ And .~ B are acute angles such that cos .4 =cos E_ then show that .~ A=

B.
A

1
e B
Ans. In right triangle ABC,

BC

AC
cosd="and cos B ="—
AB

&

But cos .4 =cos B [Given]
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AC BC
= =—— = AC=BC

AE AB
- ~ A= "B

[Angles opposite to equal sides are equal]

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

(i) The value of tan .4 is always less than 1.

1

| R

(ii) sec .4 = — for some value of angle A.

Lin |

(iii) -ps .4 is the abbreviation used for the cosecant of angle A.

(iv) cot_4 is the product of ot and A.

) sin & =i for some angle &
3

Ans. (i) False because sides of a right triangle may have any length, so tan .4 may have any

value.
(ii) True as sz 4 is always greater than 1.
(iii) False as cns .4 is the abbreviation of cosine A.

(iv) False as cpot.4 is not the product of ‘cot’ and A. ‘cot’ is separated from A has no

meaning.

(v) False as sii; & cannotbe > 1

7. Evaluate:
o sinl8°
0 ———

cos 727
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(iii) cos 48" —sin 42°
(iv) cos ec31® —sec 397

Ans. Solution:

. 100 fon 790 e
@ sin18% sin 90" —72%) _ cos /2 4
cos 72° cos 72° cos 72°

A "an® _gdo o
(i) tan 26 _ tan [_9[] 64 _] _ cot64 4
cot 64° cot 64° cot 647

(iii) cos 48" —sin 427

= cos (90" —42°| —sin42°

= sin4l—sin42° =0

(iv) cosec31° —sec 59°

= Ccosec ['_EJ[T —59'3_'] —sec 30°

= sec 309% —52c 50° =0

8. Show that:
(1) tan 48%tan 23%tan 42%tan 67 =1
(i) cos38%cos52%—sin 38 %sin 52 =10

Ans. () L.H.S. tan 48°tan 23 tan 42" tan 67"

= tan (90" —42°|tan (90° — 67° |tan 42°tan 67°

= cot42%cot 67 tan 42%tan 67°
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= 1 L tan 42% tan 67 =1=R.H.S.

tan 42° tan 67°

(i1)) RH.S. cos38"cos52% —sin 38%sin 52°

cos(90° —52°) cos (90" —38°) —sin 38° sin 52°

sin 32%sin 38 —s1in 38%s1in 52° = 0=R.H.S.

©

If tan 2.4 = cot(.4—18%). where 2A is an acute angle, find the value of A.
Ans. Given: tan 2.4 = cot(.4—187)

= cot (90"~ 24 ] =cot (A4-18°)

= 90X -24=A4-18"

= 24— 4=-18°-90°

— —34=-108"

= A= 36°

10. If tan .4 = cot B, prove that 4+ B —Q()°

Ans. Given: tan 4 =cot B

= cot(90°—4|=cotB

= 90°—4=B

= A+B=9(°

11.If sec 4.4 =cos ec|.4—20%), where 4A is an acute angle, find the value of A.

Ans. Given: sec4.4 =cosec(4—20%)
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= cosec(90°—4.4 )= cosec(.4—20°)

= 90 —44=4-20°
= —44-4=-20°-90°
= —54=-110°

= A=22°

12. If A, B and C are interior angles of a 4 ABC, then show that sin

Ans. Given: A, B and C are interior angles of a 4 ABC.

S A+B+C=180°

- ATBTC 45
2
N
2 2
‘B+C f A
—> sin ‘=sin, 90" —— |
2 ) . 2 )
, ;JB—CN’; £
— sif = CO05
2 ) 2

13. Express sin57%+cos 75% in terms of trigonometric ratios of angles between ()~

and 45°

Ans. sin 67 +cos 757

sin (90°—23% )+ cos(90°-15°)

cos 23%+s1n 15°
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14. Express the trigonometric ratios sint .4 sec.4 and tan 4 in terms of ot 4
Ans. For sin A,
By using identity cosec” 4 —cot” 4 =1

—> cosec A=1+cot® 4

1

= ———=1+cot’ 4
sin” .4
.1 1
= sin“  A=————
l+cot™ A
. 1
—t 5111;'1=—ﬂ
sJ1+cot” 4
For sec.A.

By using identity cec? 4 —tan- 4 =1

=> sec’ d=1+tan’ 4

= 1 :.r.
— sec  A=1+——— = L:lﬂ
cot™ 4 cot”™ 4
. 1+cot® A
= sect A= ———
cot™ .4
\J1+cot® 4
= ser A=———_""
cot A
For tamn .4,
tan 4 =
cot A

15. Write the other trigonometric ratios of A in terms of se- 4

Get More Learning Materials Here : & m @) www.studentbro.in



Ans. For sin A,
By using identity, sin® 4 +cos” 4=1 = sin* 4=1-cos’ 4

s 1 sect 4-1
:.:’ Slﬂ‘.."lzl_ 5 = —_—
sec” A sec” A

, sec- A—1
— sin.d=
sec.d

For cos A,

1

sec.d

cos.Ad=

For tan .4,
By using identity sec® 4—tan® 4=1 = tan® 4 =sec’ 4—1
= tan A =+fsec’ A—1

For cos ecA.

1
1
cosecd = — = ofsect A-1
sind @ ——
sec.Ad
sec.Ad
= cosecd =

fsect A-1

For cot 4.

cot.4d=
tan .4

1

fsec’ A-1

= cot A=
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16. Evaluate:

sin” 63%+sin - 27°

1) _ -
cos 17%+cos™ 737

(i1) sin 25°cos 65%+ cos 25%sin A5°

 einl63°+gnl2Te  sin®63°+sin’ (90°-63°)
Ans. (i) _ = = _ —_— N
cos- 17%+cos~ 73 cos” (30°—73%)+cos” 737

_sin® 63%+cos” 63°

sin” 73%+cos” 73°

e sin(90° —@) =cosé. cos (90" —&) =sin & |

=1 |rsin’@+cos*8=1]|

—t |

(ii) sin 25°cos 65%+ cos 25%sin A5°

sin 25°% cos(90%—25%)+cos 25% sin [ 90° — 257

sin 25° sin 25° +cos 23° cos 25°

|“csin|90° —8| =cosf.cos|90° —& | =sin & |

= sin?25°+cos? 250 =1[ v sin® B+cos’ G =1]

17. Show that any positive odd integer is of the form6q + 1, or 6q + 3, or 6q + 5, where q is
some integer.

Ans. Let a be any positive integer and b = 6. Then, by Euclid’s algorithm,

a = 6q + rfor some integer ¢ >0,andr =0, 1, 2, 3,4, 5 because 0 <r < 6.

Therefore,a=6qor6g+1or6q+2or 6q+3or6q+4or6q+5
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Also,6q +1=2x3q+1=2kq +1,where kq is a positive integer
6g+3=(6q+2)+1=23q+1)+1=2ky+1,where ky is an integer
6g+5=(6q+4)+1=2(3q+2)+1=2ks+1,where kg is an integer

Clearly, 6q + 1, 6q + 3, 6 + 5 are of the form 2k + 1, where k is an integer.

Therefore, 6 + 1, 6q + 3, 6q + 5 are not exactly divisible by 2. Hence, these expressions of

numbers are odd numbers.

And therefore, any odd integer can be expressed in the form 6q + 1, or 6q + 3,

Or6q+5

18. An army contingent of 616 members is to march behind an army band of 32

members in a parade. The two groups are to march in the same number of columns.

What is the maximum number of columns in which they can march?

Ans. We have to find the HCF(616, 32) to find the maximum number of columns in which

they can march.

To find the HCF,we can use Euclid’s algorithm.

616 =32x19+8

32=8x4+0

The HCF (616, 32) is 8.

Therefore, they can march in 8 columns each.

19. Use Euclid’s division lemma to show that the square of any positive integer is either
of form 3m or 3m + 1 for some integer m.

[Hint: Let x be any positive integer then it is of the form 3q, 3q + 1 or 3q + 2. Now square

each of these and show that they can be rewritten in the form 3m or 3m + 1.]
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Ans. Let a be any positive integer and b = 3.
Then a = 3q + r for some integer g > 0
Andr=0,1,2because0<r<3
Therefore,a=3qor3q+1or3q+2

Or,

a’ =3g) or(3g+ 1) or(3g+2)°

a’ =[9qj:ﬂr9q: +6g+1or Ei'q: +12g+4
=3x(3g ) or H3g" +2g)+1or 3(3g" +4g+1)+1
=3k or 3k, +1lor 3k +1

Where ki, ky, and k3 are some positive integers

Hence, it can be said that the square of any positive integer is either of the form 3m or 3m +

1.
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CBSE Class 10 Mathematics
Important Questions
Chapter 8

Introduction to Trigonometry

3 Marks Questions

3
1. Given sec & = — calculate all other trigonometric ratios.
12
C

13k
Sk

9 O
A 12k. B
Ans. Consider a triangle ABC in which .~ A= & and .~ B= 9[)°

Let AB= 12 and BC= &

Then, using Pythagoras theorem,

BC = \,’ |AC] - (AB _'|:

= J13k) ~ (12K

= J169i° — 144K

BC 35k 5
sinf=——= =—
AC 13k 13
AB 12k 12
cosd = —= =—
AC 13k 13
BC sk 5
tamf=—-=—=—
AB 12k 12
AB 12k 12
cotfd=—= =—
C 5k ]
AC 13k 13
cosecf=—=——=—
C Sk 5
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2.1f cot & = —, evaluate:
W (1+sin &)(1-siné)
' (1+cos@)(1-cos8]
(D) cot’ &

Ans. Consider a triangle ABC in which .~ A= & and .~ B= 9[)°
Let AB= 7} and BC= &

Then, using Pythagoras theorem,
AC= \!['_E C)’ +(ABY = \,’['_SA-_']: +( 7k’
= 6417 + 497 = 113K = 113k

] Siﬂg—E——Sk ——S
' AC 113k 113

AB s 7
cosd =

AC Jii3k W13
A 1+sin&)(1-siné|
® (1+cos@)(1-cos8|
_1—sin* 8
1—cos” &
64

1——
_ 113
19

113
_113-64 _ 49
113-49 64
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(i) cot? g =205 7
sin” &

49
113 _ 49

" 64
113 o

3.If 3cot .4 =4, check whether

C

.
A 4% B

l_ta.tl‘.r'i 1
——— =05

l+tan™ A

-

Ans. Consider a triangle ABC in which .~ B = gf)°.

4
And Fcot A=4 = n:u:nt;izg

Let AB= 4} and BC= 3k
Then, using Pythagoras theorem,

AC= \{['_E C)' +(ABY)

- J[‘_HA—_‘]: +(4k)
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1
4.In A ABCright angles at B, if tan .4 = E find value of:
() sin AcosC+cosAdsinC

(i) cos AcosC—sin AsinC

C

2K

r
A Jak B
Ans. Consider a triangle ABC in which .~ B = gf)°.
LetBC= k and AB= 3

Then, using Pythagoras theorem,

AC= \!['_B C)* +(ABY’
- \/['_ﬁc_f +(3k)

= N300 T A4 = 2Kk
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BC &k 1

s AdA=—=—=—
AC 2k 2
cu:n5;-1=AB=\Ek= ]
AC 2k 2

For .~ C, Base = BC, Perpendicular = AB and Hypotenuse = AC
. AB 3k 3
- sinC = = V3 = 3

AC 2k 2
BC k 1
cosd=—=—=—
AC 2k 2

(@) sin AcosC+cosAsinC

N

+— i —
2

#

=1

1
2
3
+—
4

1
2 2
1 4
4 4

(i) cos AcosC—sin AsinC

A3 1 1 43

A

4

I I

2
N
4

5.In A PQR, right angled at Q, PR + QR = 25 cm and PQ =5 cm. Determine the values of
sin P.cos P and tan P

P
(25 - x)cm
S5cm
=
R ¥ cm Q

Ans. In A PQR, right angled at Q.
PR+ QR=25cm and PQ =5 cm
LetQR= x cmandPR= (25 —x)cm

Using Pythagoras theorem,
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RP% = RQ? + QP?

= (25—x)" =(x) +(5)

= 625 -30x+x' =x +25

= —S0x=-600

—= x=12

. RQ=12cmand RP=25-12=13 cm

6.If tan [:J-1+ B_] :ﬁ and tan [:;'1—3_']=%; "< A+EF <90°; 4=F_ findA andB.

Ans. (i) False, because sin(A+B)=sin (60" +307| =sin 90" =1

i+l

And sin 4+sin B =sin 60" +sin 30° =

~ sin({A+B)=sin A+sin B

(ii) True, because

& ) 30° 45 90"

sin & 0

1
2 2

It is clear, the value of sinp & increases as & increases.

(iii) False, because

& 0 30° 45° 11 a0
BN
cos & 1 T ﬁ E 0
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It is clear, the value of ~os & decreases as & increases
(iv) False as it is only true for & = 45°

R 1 .
= sind5 = —— =cos4d5°
i |

1
= — j.e. undefined

tan® 0

True, because tan ° = and cot )’ =

7. Choose the correct option. Justify your choice:

() 9sec’ 4—9tan- 4 =
A)1B)9C)8 MO

(i) (1+tan & +secF)(1+cotd —cosecd | =
(A) 0 (B) 1 (C) 2 (D) none of these

(iii) (sec A+tan A)(1-sin 4) =

(A) sec.d B) sin.A (O cosecd (D) cos.A
l+tan” 4 _

1+cot’ 4

(A) sec® 4 B) —1 (O) cot- 4 (D) none of these

(@iv)

Ans. () B)9sec? 4—Otan’ 4 = 9 sec’ 4—tan’ 4] =9x1=9
(i) (O)(1+tan & +secf )1+ cot&f —cosecd |
T sinf 1 V. cosé@ 1 7

cosf cosd )|  sind sind)
“cos&@+sinf+1"sin&+cosf-1

cos & L sin & ),

_ (cos&+sin S_'I: —['_1_'I:

cos&.sin &
_ cos® & +sin* @+ 2cosBsin 6 —1
cos&.sin &
1+2 Gsinf-1 - . - ; q
= cosTem |csin“&+cos  &=1|
cos & sin & - -

lcosfsiné _

cos & sin &
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(iii) (D) ( sec A +tan A)(1—sin 4|

1 sin.Ad |, o

= + [1—sin 4|

LcosAd cosAd)" '
fl+sind) .. .
= ——— [[I-sinAd]
. cosd '

~l—-sin" 4 cost A
= = = cos .4
cos .4 cos.A

| 1l—sin“4d=cos 4|

1+tan” A _ sec’ . A—tan® A+tan® A

l+cot" A cosec A—cot” A+cot” A
1

sec’ 4 _ cos* A

1

sin” A

@iv) (D)

cosec A

sin”® A .
= - = tan- A4
cos” A
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CBSE Class 10 Mathematics
Important Questions
Chapter 8
Introduction to Trigonometry
4 Marks Questions

1. Express the trigonometric ratios sifi .4.sec.4 and tan .4 interms of cot .4
Ans. For sin A,

By using identity cosec? 4 —cot” 4 =1

= cosec-A=1+cot* A

1 -
— — =1+cot” 4

sin” A
.7 1
= sin" A=——
l+cot™ A4
: 1
—= sin. A=

1+ cot® 4

For sec .4,

By using identity ac? 4 —tan- .4 =1
= sec’ A=1+tan’ 4

; 1 y
== s A=14+— :L:H_l
cot™ A4 cot™ A

1+cot® 4

= sect 4= _
cot™ .4
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1+ cot® 4

cot 4

= sec . d=

For tan .4.

1
cot A

tan 4 =

2. Write the other trigonometric ratios of A in terms of se- 4
Ans. For sin A

By using identity, sin* 4+ cos® 4 =1

= sin’ 4=1-cos” 4

.3 1 sect A—1
= sin~ A=1-——-="_"""_"
sec” 4 sec” A

Jsect A—1

sec.d

= sin.Ad=

For cos A,

1

sec.d

cos.d=

For tan .4,

By using identity sec? 4 —tan” 4 =1
= tan’ 4 =sec’ A-1

= tan 4 =+fsec’ 4—1

For cos ecA,
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|

1 —
cosecd = = fsect A—1

sin A
sec.Ad

sec.d
= cosecd =

sec” 4—1
For cot 4.

1

tan 4

cotd=

1

Jsect A-1

—= cot A=

3. Evaluate:

sin” G3+sin - 27"

) - -
cos  17"+cos™ 73"

(i1) sin 25°cos 65%+ cos 25%sin H5°

sin” A3 +sin - 27"

Ans. (i) _ _
cos  17%+cos™ 73°

sin” 63°+sin” (90°-63°)
cos® (90°—-73°) + cos” 73°

sin® 63%+ cos® 63°

sin” 73%+cos” 73°

- sin (90" — 8] =cos . cos| 90"~ &) =sin g1

1

1]
ek | ek
Il

csint@+cosiG=1]

(i1) sin 25°cos 65+ cos 25 sin A5°
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= sin 25% cos(90°—25%) + cos 25% sin (907 - 257
= sin 253°.sin 25°+ cos 253°.cos 25°

. sin (90" —8) = cos 8, cos (90" —8) =sin 5‘]

= sin” 25%+ cos” 25° =1

[ sin” 5‘+c05:-§=1]

D:l

L

= sin” 25%+ cos” 2

rsin@+cost@=1|

4. Choose the correct option. Justify your choice:

() 9sec” 4—09tan- 4 =

A)1(B)9(@©)8(M)o

(i) (1+tan & +secF)(1+cotf —cosecd| =
(A) 0 (B) 1 (C) 2 (D) none of these

(iii) (sec A+tan A)(1-sin.d) =

(A) sec A B) sind (O) cosecd (D) cos 4

(1)1+tﬂ.ﬂ A _

1+cot” A4

(A) sec” 4 (B) =1 (C) cot* .4 (D)none of these
Ans. () (B)9sec” 4 —Otan” 4

= 9(sec’ A—tan” 4] =9x1=9
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(i) (O)(1+tan & +secf )1+ cot&f —cosecd |

sin & 1 1 cos & 1 7
!

cosf@ cosf )|  sind sind

r

“cos&@+sinf+1"sin&+cosf-1

cos & L sin & )

=

_ [cos@+sin 5'_']: —['_1_']:

cos&sin &

cos® & +sin* @+ 2cosBsin 6 —1

cos&sin &

1+ 2cos&sin §—1

cos&.sin &

rsin'@+cost@=1|

leos@sind )

cos&.sin &

(i) (D) (sec A +tan A|(1-sin 4|

fo1 sin. A |, .
= + [1—sin A |
LcosAd cosAd)” '
l+sin 4}, . .
= ——— |[1-sin A4}
. cosd ) '

~l-sin" 4 cos” A
= = =cos.Ad
cos .4 cos A

| " 1l—sin“ A =cos 4|

@ www.studentbro.in



1+tan” A4
1+cot® A4

@iv) (D)

sec’ A—tan® A+tan” A4 B sec” A

cosec  A—cot” A4+cot™ 4 coser” A

1
_cost A4 _sin*A _ .
cos” A
sin .4

5. Prove the following identities, where the angles involved are acute angles for which
the expressions are defined:

l—cosé&

@) (cos ecf—cot8) =
' ' 1+ cosé@

(i) I:DEI..-'i +1+5111;'1=25EC;_1
1+sin 4 cos.d

(iii) tan & + cot& =1+secfcosech

l-cotéd 1—-tan &

l+secd _ sin® A

sec A l—cos A

(iv)

cos.A—sin A+1 i ] ) \ \
w) = cosecd +cot 4 , using the identity -qsgr- 4 =1+cot- 4

cosA+sin.dA-1

o fl+sin 4
Vi) \——  =sec.d+tan A
1—sin A4

' _Fr ' _:"-
(vii) S0 E: 2sin™ & —tan &
2cos &—cosd

(viii) (sin 4 +cosecd| +(cosAd+secd] =7 +tan® A+ cot’ 4
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(ix) (cosecd—sin 4)(secd—cos )=
' o © tan.A+cotd

"+tan* 4| [1-tan A

- —— I_ - :tﬂ.ﬂ: J-.l
I+ecot” 4] | 1-—cot A

)

Ans. Proof:

() L.H.S. (cosecd —cot 5_']:

cosec @+ cot’ 8 — 2 cosectcot &

1 cos- @ 1 cos@

= —t ————21x
sin~ & sin” &

sind sin 8
_ 1+cos‘d 2cosé

sin” & sin” &

1+ cos? 8—2cosd

sin” &

_ (I-cos 5'_']:
sin” &
ca+b —2ab=(a-b) |
_(1-cosé@)(1-cosé)
1-cos &

[1-cosé€)(l-coséf|
) [1+cosé)(1-coséd)

1—cosé&

= = R.H.S.
1+ cosé&
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(i1) L.H.S.

cos A 1+sin .4
_I_

1+sin A4

cos .4

cos*@+1+sin* &+ 2sin 4

(1+sin 4 |cosA

cos @+sin*B+1+2sin 4

(1+sin 4 jcosA

1+1+2sin A
) [1+sin 4 cos .4

2+2sin A4

[ csin?@+cosid=1]

2(1+sin 4)

) [1+sin A4 )cos A ) [1+sin 4 cos .4

R
= — =2sec.d =RHS
cos .4
tan & cot &
(iii) L.H.S. +
l—-cot&é 1—tané&
sin & cos &
_ cos@ + sin &
- cos & - sin &
sin & cos &

sin & sin &
3

EDSEK cos &

cos& sinf—cosé

sin” &

sin? cos&f—sin &

cos &

cos&(sin & —cos &

sin” &

+ _ .
sin & cos & —sin & |

cos” &
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sin” & —cos” &

sin & cos &(sin & —cos &)

|sin & —cosé| (sin® @ +cos” &+sin&cosé |

sin fcoséd(sinf —cos & |

a' -5 =(a-b)(a’+b* +ab) |

= 1 +sinfcost |csin®B+costE=1]
sin fcos&d - -
= ;4_1 = ]+;
sin fcos & sin &cos &

1+sec &cos eclf

1+ 1
(iv) L.H.S. L+secA —_ cosd
sec.d 1
cos.A

cosA+1 cos A
. =1+cosA

cos .4 1

1_ ..'-i
1+|:|:|5J-'1:==~:i

l—cos 4

_l—cos A4

l—cos 4

- sm4d _pys

l—cos A4

cosAd—sin A+1
cosAd+sin.A-1

(v) L.H.S.

Dividing all terms by sif1 .4,
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cot A—1+cosecd cot.d+cosecd -1

cot A+1l—cosecd cotAd—cosecd+]

[ cot A+ cos Ef;i:I —[.CDE ec’A—cot’ A|

(1+cot A—cosecd)

[cot.d+cosecd| +(cot’ A—cosec’ 4|

[1+cot A—cosecd)

(cotd+cosecd)(1+cot d—cosecd)
) (1+cotA—cosecd)|

= cot 4 +cosecd =RHS.

wiLHs, jLrsind

1—sin A4
_ 1+5in;‘lx 1+sin 4
1—sin A4 1+sin 4

_ \/[‘_1+ain A)
1-sin® 4

(a+b)(a=b)=a’ -5 |

- \/[..I‘Hiﬂ Af |s1-sin’@=cos @ |

cos® A
l1+sin .4 1 sin A
= = +
cos .4 cos. 4 cos.A

= gec A+tan .4 =R.HS.

. 3 81— i 2
sin —2sin” & _ sin & 1-2sin” & |

(vii) L.H.S. ﬂ : 5
2cos &—cosd cosf| 2cost F-1)
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sin@(1-2sin" 8| _ . -
= — - = | 1l—sin“ & =cos" & |
cost?| 2| 1—sin"&|—-1| - -

sin 6(1-2sin” 6|

cos§(2—2sin’ 6-1]

sin@(1-2sin" @) sing
= - — = = tﬂ.ﬂlﬁl :RHS
cosf(1-2sin"&| cosé

(viii) L.H.S. {sin 4 +cosecd | +(cosd+sec.d)

3 al

- = - -,
i &
k! L
1 1

sin A+ | +| cos A+ '

sind ]\ cos.Ad )
.2 1 4 ; 1 - 1
=sin" A+———+dsmd——+cos" A+———+d.cosA
sin” A sin A cos A cos A

. . 1 1
=2+2+sin” A+cos” A+———+——
sin~ .4 cos” A

1 1
=4+1+ ——+ =
sin~ A cos A

= S+cosec’d+sec’ 4

=3+1+cot’ A+1+tan” A4

[ cosec’d =1+ cot” §=5ec25=1+tan:§]
= 7+tan® A+cot’ 4

=R.H.S.

(ix) L.H.S. (cosecd—sin A4 |(secd—cosA|
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- = - =
oL k!
11 1

= — —sin;ii —n:u:us;‘li
Lsin A cos.Ad

-

-

-

‘1—sin“ 41/ 1—cos" A

sin.d ) cosd )

. - . -

_cos 4 sint A4
= % =sin.AcosAd
sin A cos .4

sin Acosd - . ; q
= - — |sin f+4cos F=1|
sin- A+cos™ 4 - -

Dividing all the terms by sin 4. cos.4,

sin .4 cos.A

sin 4. cos.A -
= = s5in .4 + cos .4

sin” A cos” A
+

- - cos 4 sin A
sin Acosd sin.AcosAd

1
= =R.H.S.

tan A+ cot 4

“1+tan” A
®LHS ——
\I+cot” 4 )

ﬂ [s1+tan’ @ =sec’ .1+ cot’ & =cosec’d |

cosec A T

1 sin® A .
- e = tﬂ.ﬂ‘ ..-'i = RHS
cos A 1

-
oL
1

'fl—tﬂﬂ .r'im'l:: - l—tﬂ.ﬂ .r'i
1—cot A 1— ] .
."'.\_ tﬂ.ﬂ .r'i_."l

-
&

Now, Middle side =
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."'.\_ tﬂ.ﬂ. .r'i r :

—[l—tarl _I_-ll | ; dtl = . tﬂ.tl Iy eh e
:"'.\_ tﬂ.ﬂ ..'-i _.!

6. Use Euclid’s division algorithm to find the HCFof:

(i) 135 and 225

(ii) 196 and 38220

(iii) 867 and 255

Ans. (i) 135 and 225

We have 225 > 135,

So, we apply the division lemma to 225 and 135 to obtain

225=135x1+90

Here remainder 90 + 0, we apply the division lemma again to 135 and 90 to obtain
135=90x1+45

We consider the new divisor 90 and new remainder 45# 0, and apply the division lemma to

obtain
90=2x45+0
Since that time the remainder is zero, the process get stops.

The divisor at this stage is 45
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Therefore, the HCF of 135 and 225 is 45.

(i) 196 and 38220

We have 38220 > 196,

So, we apply the division lemma to 38220 and 196 to obtain

38220=196x 195 +0

Since we get the remainder is zero, the process stops.

The divisor at this stage is 196,

Therefore, HCF of 196 and 38220 is 196.

(iii) 867 and 255

We have 867 > 255,

So, we apply the division lemma to 867 and 255 to obtain

867 =255 x 3 + 102

Here remainder 102 # 0, we apply the division lemma again to 255 and 102 to obtain
255=102x2 +51

Here remainder 51 + 0, we apply the division lemma again to 102 and 51 to obtain
102=51x2+0

Since we get the remainder is zero, the process stops.

The divisor at this stage is 51,

Therefore, HCF of 867 and 255 is 51.

7. Evaluate:

D sin 60° cos 307 +sin 30" cos 60°
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(i) 2tan” 457+ cos® 307 —sin” 60°

cos 45°

sec 30" +cosec30

(iii)

sin 307 +tan 457 —cos ech)’
sec 30" +cosB0” +cot 45

(@iv)

(v S¢os’ 60" +4sec’ 30" —tan” 45°
sin® 30° +cos” 30°

Ans. (1) sin 607 cos 30" +sin 30 cos 60" = EKE +l:~a=:l
2 2 2 2

31 4

:_+_:_:1

14 3

o (BY (BY
(i) 2tan~ 45" +cos” 30" —sin” 60 = 2(1)" + i | —| i |

:2+1_E:
4 4
(i) cos 457

sec 307" +cosec30)’

Get More Learning Materials Here : & m @) www.studentbro.in



\3 4’_1
JRVCEIIV RSV

V3(43-1)
\.'"_::{’*[3 1)

_BB- 1| 72
IR
_ 3246

8

__|_1_
(iv) sin 30° +tan 45° —cos ec60” _ 1 7?7
sin 30" +cos 45 +cot 45 z |

V3 +243-4
2B

1+:3+243
243

334
343 +4

334 3{4
343 +4 3J§ 4

_27+16-2443 _ 43-24.3

2716 11

)JCDE 2607 +—15E|: 3[] —tan” 45°
sin” 307 +cos” 30°

v
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8. Prove the following identities, where the angles involved are acute angles for which

the expressions are defined:

l—cosé&

@) (cos ecf—cot8) =
' ' 1+ cosé&

cos A4 1+sin .4
(i) —+ =2sec.d
l+sin 4 cos.4

tan & cot &

(iii) + =1+secfcosech

l—cotéd 1—tan &

(iv) l+secAd _ sin” A

sec A l—cos A
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cos.A—sin A+1 i ] ) \ \
w) = cosecd +cot 4 , using the identity -qsgr- 4 =1+cot- 4

cosA+sin.dA-1

o fl+sin 4
Vi) \——  =sec.d+tan A
1—sin A4

' _a-.r ' _:"-
(vii) 51115': 2sin™ & —tan &
2cos” &—cosd

(viii) (sin 4 +cosecd| +(cosd+secd] =7 +tan® A+ cot’ 4

1

(ix) (cosecd—sin 4)(secd—cosd) =
' o © tan A+cot 4

M+tan® 4| [1-tan A
A+ cot” A ) W l—cot Al

&
.

—tan® 4

x)

Ans. () L.H.S. |cosect —cot 5_']:

cosec @+ cot’ 8 —2cosectcot &

1 cos- & 1 cos@

= —+————1x
sin“ & sin” &

sin sin &
1+ cos’8 2cosé

sin” & sin” &

_ 1+cos*&—2cosd

sin” &

- (1meosf) T ip? 2ap=(a—b)]

sin” & - -

) (1-cos@)(1-cos 8]
1—cos- &
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(I-cos#)(l-cosé) 1-cos@
) (1+cosf)(1-cosé&] 1+ cosd

cos . A N l+sin 4
1+sin A4 cos .4

(i) L.H.S.

cos- @+1+sin° &+ 2sin A4
(1+sin 4 jcosA

cos* @+sin*@+1+2sin 4

(1+sin 4 |cosA
1+1+2sind -~ | i _
= 1+ sin A)cos 4 | "csin”“ @+cos &=1|
2+2sin 4 2{1+sin 4) 2

) (1+sin 4 jcos 4 ) (1+sin 4 jcos .4 cos A

= 2sec .4 =RHS

tan & cot&
+

(iii) L.H.S.
l-cotd 1—tané
sin & cos &
_ cos@ + sin &
- cos & - sin &
sin & cos &

sin & sin & cos & cos &
Y + A

cos&d sinf—cosf sinfé cosf—siné

sin” & cos- &
cos&(sin #—cos#) sin &(cosf—sin |

sin” & cos” &

cos&(sin & —cos & sin &(sin & —cos |
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sin” & —cos” &

sin & cos &(sin & —cos &)

[sin & —cos &) (sin’@+cos” &+sin&cosé|

sin fcos & (sinf —cosé |

va -5 =(a-b)(a’+5 +ab)|

_ 1+ sin fcos & I_

sinfcosd -

1
= — 41
sin & cos &

|

sin Hcos &

sin  G+cos-G=1]

1+

= 1+ sec &cos eclf

1+ 1
(iv) L.H.S. L+secA —_ cosd
sec.d 1
cos.A

cosA+1 cos A
3

= =1+cosA
cos .4 1
1_ ..'-i
= 1+|:|:|5J-'1:==~:i
l—cos 4
_l-cos 4
l—cos 4
_ sS4 _pys.
l—cos A4
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cosAd—sin A+1
cosAd+sin.A-1

(v) L.H.S.

Dividing all terms by sif1 .4,

cot A—1+cosecd cotA+cosecd-1

cot A+1—cosecd cotA—cosecd+]

| cotA+cosecd) —(cosec’A—cot” A|

(1+cot A—cosecAd |

| cot.d+cosecd) +(cot’ A—cosec’ 4|

(1+cot A—cos ecd)

(cotd+cosecd)(1+cot d—cosecd)
) [1+cot.4—cosecd)

= cot A+cosecd =RHS.

Wi LS, jLisind

l—sin 4
_ 1+5in;‘lx 1+sin 4
1—sin A4 1+sin 4

- \/['.lﬂiﬂ A) T (a+b)(a—b)=a’ —b"]
1—sin® A4 -

o JlI+sinAd) oG08 = cos’ g |
cos~ A B

l1+sin .4 1 sin A
= = + = gec 4+tan 4 =RHS.
cos .4 cos. 4 cos.A
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sin E—Zﬁin': g _ ifl 5[1—25111: S]

Zcos @—cosd  cos Ef'['lcn:us: g—1|

(vii) L.H.S.

sin@(1-2sin" 8| _ i o
= _ - = | 1—sin“ & =cos" & |
cos@| 2[1—-sin“ & |-1]| - -

sin 6(1-2sin” 6

cosf(2—2sin” 61

sin@(1-2sin" &)  sing
- : _ L - = tan & = R.H.S
cosf(1—-2sin"&| cosé

(viii) L.H.S. {sin 4 +cosecd | +(cos A+secd)

= al
- i rd i

= sin A+ — | + cosAd+ '
\ sind )] | cos.A )

- 1 . w .
=sin“A+————+21sind——+cos" A+———+2cos A
sin” A sin A cos A cos.A

- | 1 1
=2+2+sin" A+cos” A+ ——+—
sin~ .4 cos A

=4+1+ lﬂ + :

sin~ .4 cos” A4

= S+ cosec d+sect 4

=5+1+cot? A+1+tan’ 4

[ cosec @ =1+ cot’ €=5ec:5'=1+tan25'_|
=7 +tan” A +cot* 4

= R.H.S.
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(ix) LH.S. (cosecd—sin 4| secd—cosA |

- - - -
or !
[ 1

= — —5i11;'1i —l."_l.'_'IS.rii
Lsin A L cos.Ad

r,

r,

-

‘1—sin“ 4/ 1—cos" 4

sind /| cosA

e - e -

cos- 4 sin A .
= 4 = sin .4 cosAd
sin A4 cos.A

sin.d.cos .4

sin” A+cos” 4

[rsin®@+cos’§=1]
Dividing all the terms by sin .4 cos.4,

sin .4 cos.A

_ sift A.cos.Ad = gip A4 . cos.d

sin” A4 cos- A
+

cos.d sin.A

sin . 4dcosd sin.dcos.A

1
= =R.H.S.

tan A+cot A

“1+tan® A | :
x)LHS. ————— | = H
A+cot 4] cosecAd

sl+tan’ @ =sec” & 1+ cot” & =cos ec’d |

1 sin® A .
= — = tan- .4 = R.H.S.
cos A4
Now, Middle side = | +— 21|
1—cot A
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_ 1—tan A | = (—t -'l]:
—(1-tan 4) | (~tan 4,

tan 4

tan- 4 = R.H.S.
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