Introduction to Trigonometry

2016
Very Short Answer Type Questions [1 Mark]

Question 1.
Find the value of sec? 42° — cosec? 48°.

Solution:
sec? 42° — cosec 48° = sec? 42° - cosec? (90° — 42°)
=sec’ 42° — sec? 42° [Using sec 6 = cosec(90° - 8)]
Question 2.
If (1 + cos A) (1 —cos A) =3/4, find the value of sec A.
Solution:

(1 4+cosA)(l-cosA) = %
1 - cos?

A

3 _
1—4—cosA

1

4

Question 3.
If cosec 6 + cot 6 = x, find the value of cosec 6 — cot 0
Solution:

cosecO + cotB = x

As we know that cosec’ B —cot?0 = 1
= (cosec 8 — cot B)(cosec 8 + cot B) = 1
{cosec O —cot B = 1

= cosec O —-cot® = -

Short Answer Type Question | [2 Marks]

Question 4.
Write the values of sec 0°, sec 30°, sec 45°, sec 60° and sec 90°. What happens to sec x

when x increases from 0° to 90° ?

Solution:
Angles (0) r 30° 45° 60 ar
2 .
= 2 2 not defined
Sec 0 1 7 V2

The value of sec x increases and finally reaches to not defined limit as x increases from 0° to 9(0F.
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Short Answer Type Questions Il [3 Marks]

Question 5.
Given tan A = 5/12 , find the other trigonometric ratios of the angle A.

Solution:
Given: tan A = %
As cot A= 1 12
tanA 5
2
msec1A=1+cotzA=1+{£) =14+ Ei:@
5 25 25
cosect A = 12%—9
= cosec A = %
- 1 13 _ 1
Now, cosec A = sin A 5  sinA
A= D
Sin A= 13
: 25 169 — 25 144
Al 5 ;2 = _ 2 = — r— = T -
S0 cos* A=1-sinPA=1 169 169 169
144
2 BT
cos* A= 169
A= 12
cosA = 13
1
As cos A= e A
_ 13
sec A= 12
Question 6.
Prove that 1/sec A —tan A-1/cosA=1/ cos A -1/sec A + tan A
Solution:
LHS = — 1 _ 1 - sec A+tan A - 1
secA—-tan A cos A (sec A —tan A)(sec A +tan A) cos A
(Rationalising the denominator of I* fraction by sec A + tan A)
= SecA+tanA - = 2 an A =
sec? A —tan’ A sec A =sec A + tan A -sec A (as sec’ A —tan’ A = 1)
=tan A
RHS = 1 1 1 (sec A —tan A)

cosA  secA+tanA ODSA_(SEC?'A—KHHZA) '
(Rationalising the denominator of 2nd fraction by sec A — tan A)
(sec A —tan A}
sec’ A - tan® A
=secA-sec A +tan A =tan A
Now, LHS =RHS

=sec A — = sec A — (sec A — tan A)

Hence proved

Question 7.
If sin 8 = 12/13, 0° < 6 < 90°, find the value of: sin2 8- cos2 0 /2 sin 6. cos 6 x 1/tan2 6
Solution:
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Given: sin 6= 5
cos 0= v 1—-sin’0
_ [y (E) _ ﬁ 144 f1e9-144 /25
RV EY 169 169 169
5
0=
cos T
12
sin@ 13 12
B: = e— = —
= tan cos@ 5 5
13
Now, put values of sin 6, cos 6 and tan 8 in the given expression
(&)
in20 — cos’ 13/ \13, 1
We get sm‘B cos ﬁx 1 % A
2sin®-cos®  tan’0 ZXEX-S— 12
555 (3)
144325
_169 169, 25 119 25 _ 595
T1200 144 1207 144 3456
169
Long Answer Type Questions [4 Marks]
Question 8.
If sin (A + B) = 1 and tan (A — B) = 1/¥3, find the value of:
1. tan A +cotB
2. sec A-cosecB
Solution:
sin(A+ B)=1 (Given)
= sin (A + B) =sin 90° (As sin 90° = 1)
= A+ B=0o ...(i)
Also tan (A-B)= L . (Given)
V3 1
tan (A - B) = tan 30° (As tan 30° = ﬁ)
= A-B=30 (1)

Solving (i) and (ii) for A and B, we get A = 60° and B = 30°
(i) tan A + cot B = tan 60° + cot 30° = V3 +v3 = 2/3
(if) sec A —cosec B = sec 60° —cosec 30° =2-2 =0

Question 9.
If sec A = x + 1/4x, prove that sec A + tan A = 2x or 1/2x
Solution:
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We have secA=x+ ;x (Given) ...(i)

we know that sec’A-tan’A=1
1 2
= (JH_E) —tan’A=1

1 1
R — | — tan? =
il 2+2(x)( ) tan® A =1

x?+—1— + l-1 =tan’ A
1’ 2
., 1 )
X4+ —— - - =tan’ A
162 2
= tan® A =x'+ L 2(x) (i)
T 4x
1 2
tan? A= x—
an ( 4x)
= tan A=+ (x - 1 )
4x
tanA—(x—L) or (—x+l) (ir)
- 4I 4x e
Adding (i) and (if) we get
1 1
seCA+tanA=x+ — +x=-— =2t
- 4x 4x
and su:c:A+mn;ﬂ\—Jnr+i—x+lzi
4x 4x 2
Question 10.
3 3
Prove that: - tan ﬁz + cot '%*- = sec O cosec 0 ~- 2 sin O cos 6
l1+tan“8 1+cot"0
Solution:
3 3
_tan’® . cot’® ta.n_z.ﬁ + _20}_.13__ - .§!_n.551' 050 + 995_3_9 sin’0
1+tdn 0 1+cot6I sec” 0 cosec’ 0 cos” O sin” 6
_ sin®0 cos” 0 _ sin*0 4 cos* 0 N (sin” 0)” + (cos2 @)
cos 6 sin sin 0 cos sinf cas 6
(sin® 0 + cos® 0)% - 2 sin” B cos® O Using a?-+b° = b —_
= sinBcos B [Using a®4-b* = (a+b)’ - 2ab]
_ !__-:_27311_1}_1(_3955_9_ _ 1 2 sin” 6 cos” @
- sin 8 cos O sinBcosO sin B cos B
=sec B cosecB-2sinBcos O
Question 11.

ftanAtanB-i-tanAmtB sin’B
sinAsecB cosZA

= tan A

If A + B = 90°, prove that y

Solution:

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



A+ B=9r

= A=90r-B
So \/IanAtanBﬂanAcmB _sin’B
’ sin AsecB cos"A
tan(90° — B).tanB + tan (90° - B)cot B sin’B
B sin(90° - B)secB cos>(90° - B)
. as tan (90°—8) = cot 6
_ \/cutB.tanB +cotB.cotB sin’B sin Egno _ 9; = cos 0
cos BsecB sin’B cos (90° — 8) = sin 0
2
= !E{'I_B—l = \fl +cot’B-1 = JcntzB = cot B = cot (90° - A) = tan A
Question 12.
If sec 8 —tan 6 = x, show that: sec 8=1/2(x+1/x) and tan 8=1/2(1/x-x)
Solution:
Given: sec 0 —tan B =x - (i)
as we know sec’@ —tan’0 = |

= (sec O — tan O)(sec O + tan B)=1
x(sec O + tan 0) =1

sec B + tarn9=l

X
Adding (i) and (ii), we get .
= secB= E(Jt +—)
2 X

2secB=x + 1
x
Subtracting (i) from (if), we get

2tan 0 = 1 x

X

1{1
- 419

an 5

X

2015
Very Short Answer Type Questions [1 Mark]

Question 13.
Evaluate: sin 8.sec(90 — 6)
Solution:

. 1
sin 0 sec (90 - 8) =sin 6. cosec O = sin 0. — =1
sin®

Question 14.
Find the value of (cosec? 8 — I).tan26
Solution:
(cosec’® — 1).tan’0 = cot’.tan’0 = cot’6. ]2 =1
cot“0
Short Answer Type Question | [2 Marks]
Question 15.

Prove the following identity:sin3 6+cos? 6/sin 8+cos 6= 1 — sin 8.cos 6
Solution:
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sin’0 + cos’@

sin@+cosB
_ (sinB+ cos 0) (sin”0 + cos*0 — sinB cos H)
a (sin® + cos0)
= (sin?0 + cos?0 — sin O cos 0)
=1-sinBcosB
= RHS

Consider  LHS =

Short Answer Type Questions Il [3 Marks]

Question 16.
If 7sin2A + 3cos?A = 4, show that tan A =1/V3
Solution:
Given, 7sin’A + 3cos’A= 4
Dividing both sides by cos?A, we get
Ttan’A + 3 = 4sec’A
= Ttan’A + 3 = 4(1 + tan’A)
Ttan’A + 3 = 4 + 4tan’A

[ sin*0 + cos?0 = 1)

[ sec’® = 1 + tan’@]

= T 3tan’A =1
1 1
= tan’A = 3 =tanA= e Hence proved.
Question 17.
For any acute angle 6, prove that
1. sin?0 + cos20 =1
2. 1+ cot?0 = cosec?0
Solution:
(1) LHS = sin®® + cos’0
- (-4
h (k)
2 2 2 $
+b
=P % i-Rrus
h h BN
(i) LHS = 1 + cot’® b :
3 2'2 _ bz
=1+ ( p) =1+
2442
pe+b z 2
= P2 oI (A < cosecto = RHS
P p- \P
Long Answer Type Questions[4 Marks]
Question 18.
Prove that: v sec’0 + cosec’0 = tan 0 + cot 0
Solution:
Consider, LHS = vsec’d + cosec’d
= V1+tan0+1+cot?0 = vtan’0 + cot?0+2
= y/(tan® + cot8)* = tan O + cot & = RHS.
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Question 19.

Prove that:
sinA+cosA sinA-cosA 2

sinA-cosA sinA+cosA - 1=2cos? A

Solution:
LHS = S{IIA+CCISA +sEnA—cosA
sin A-cos A sin A+cosA

_ (sin A +cos A)* +(sin A - cos A)?
(sin A - cos A) (sin A + cos A)
_ sin® A+ cos® A + 2sin A cos A +sin® A +cos® A -2 sin A cos A

s , sin® A —cos® A
2(sin” A +cos” A) .
= 3 5 [ sin?0 + cos*0 = 1]
1-cos® A—cos” A
1-2cos” A

2014

Very Short Answer Type Questions [1 Mark]

Question 20.
If sin@ = x and sec 6 =y then find the value of cot 6.
Solution:
Given sinf =x and secB =y = cos = %
— cosO _ 1
Now, coth = sin® = a1y
- L
Hence, cotd = Xy
Question 21.
If cosec 8 = 5/3, then what is the value of cos 6 + tan®
Solution:
cosec B = %
In right angled AABC, £B = 90°
So, AC’* = AB? + BC* By Pythagoras theorem]
= (5ky = (3ky + BC?
= BC* = 25k*-9k?
= BC? = 16k = BC = 4k
So, cos® = —andtan0 = =
Now, cos®+tand = 243 = 16215 _ 3L
5 4 20 20
Question 22.
Find the value of tan(65° — 8) — cot(25° + 0)
Solution:

tan(65° — 0) — cot(25° + 0)
= cot {90° - (65° - 0)} — cot(25°+ 0)
= cot(25° + B8) —cot(25° + 0) = 0
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Question 23.
Find the value of sin 38° — cos 52°.

Solution:
sin 38° - cos 52° = cos(90° - 38°) ~ cos 52° = cos 52° - cos 52° = 0

Question 24.
Find the value of cos 6 + sec 6, when it is given that cos 6 =1/2
Solution:

1

cos @ = 2 =sech=2

Now, ct:)sl3+sn:|:1:'l2l+2=1+‘:‘=E

2 2 2
Question 25.
Evaluate: 3 cot2 60° + sec? 45°.
Solution:

1 1
3c01260°+scc’45°=3("—) J =3x—4+2=1+2=3
) 2y 3"

Short Answer Type Questions | [2 Marks]

Question 26.
Solve the equation for 8: cos?0/cot?0 — cos? 6=3
Solution:
2 2
cos“0
cot”0 — cos’0 3 ( 1 1
cos™ 8| ——5 -~ J
sin“0
- S S S S
cosec?f 1 cot’8
= tan’ = 3= tan0 = v3 = 0 = 60°
Hence, B = 60°
Question 27.
Express cos A in terms of cot A.
Solution:
v sec’A = 1 + tan’A
2
- l2 =14 1 - 1 _ cot A+l
cos“A cot’A cos’A cot’ A
2
= costA = _OUA = cosA = __CotA
1+cot’A V1+cot’A
Question 28.
If A, B, and C are the interior angles of a AABC, show that tan(A+B/2)=cot C/2
Solution:
In any AABC, LA+ £B+ £C=180°
= ZA + ZB =180° -ZC
ZA+ £B ZC
= > =00° - 2
- tan(A2) < tan 507 &)
2 2
M) — et ©
= tan( 3 =cot 3
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Short Answer Type Questions Il [3 Marks]

Question 29.
If sin A = cos A, find the value of 2tan2A + sin2A + 1.
Solution:
8 sin A = cosA
= A =45°
Now, 2tan’A + sin’A + 1 = 2tan’45° + sin%45° + 1
1 2
=2x (1¥+|—=] +1
y+(75)
1 7
=2+ +1==
2 2
Question 30.
If tan 6 + cot 8= 2, find the value of Vtan20 + cot2.
Solution:
Given . tan@+cot@=2
Squaring both sides, we get
tan’0 + cot’0 + 2 =4
= tan®@ + cot® =2
Taking square root on both sides, we get
Y tan®0 + cot’0 = V2
Question 31.
If tan(A — B) = 1/¥3 and tan (A + B) = V3, find A and B.
Solution:
1
tan(A-B)= — = A-B=30"
/3
and tan(A +B)= V3 A+ B =60°

Adding (¢) and (i), we get
A-B=30F
A+ B=60"
2A=90°= A =45
Putting A = 45% in (7), we get
45° - B =30°
= B=15
Hence, A = 45°and B = 15°.

Question 32.

If ac =r cos 8. sin ®@; y =r sinb. sin®; z =r cos ®. Prove that x2 + y?2 + z2=r2,
Solution:

s x=rcosBsin ¢ y=rsinOsin ¢ z=rcosd
= x! =rcosOsin*d ..(i) yr=rsinf0sin® ¢ ...(i) 22 = Feostd

Adding (i), (i) and (iif), we get
X+ y* + 22 =reos?Osin®g + rsinOsin’g + r'cos’p
= r'sin’¢ (cos’0 + sin’@) + r'cos’d
= rsin’g.1 + rPcos’p
=r(sin’d + cosp) =1 =1

Question 33.
3tan25°- tan40°- tan 50° - tan 65°- %tanzﬁﬂ"
Evaluate: 4(cos?29° + c0s261°)
Solution:
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3 tan 25° tan 40° tan 50° tan 65° —% tan>60°
4(c0s*29° + cos*61°)

3tan 25°tan 40° tan (90° - 40°) tan (90° - 25°) - 3 x (3
B 4{cos?29° + cos>(90° — 29°}

o -] @ (Jg]z 3
3tan25°tan 40° cot 40° cot 25 -5 3_E 6-3

4(cos?29° +sin?29°) 4 8

Question 34.

cot A—cosA _ cosecA-1
cot A+cosA cosecA+1

Prove that

Solution:

cot A-cos A

LHS = cot A +cos A

cos A ) 1 0 1
—cos A mbA(SiﬂA 1) Sil‘lA_l cosec A —1

sin A
cos A 1 cosec A +1
sinA | CO5A CDSA(sinA +1) snA 7]

Long Answer Type Questions [4 Marks]

Question 35.
Given that cos(A — B) = cos A.cos B + sinA.sinB, find the value of cos 15° in two ways.

1. Taking A = 60°, B = 45° and
2. Taking A = 45°, B = 30°

Solution:
(/) By taking A = 60° and B = 45°
cos 15° = cos(60° — 45°)
= cos 60°cos 45° + sin 60°sin 45°

1 Y3 1 _1+/3

1
—X—
2 /2 2 /2 a2

(if) By taking A = 45° and B = 30°
cos 15° = cos (45° - 307)

= cos 45°cos 30° + sin 45° sin 30°

U SO T WS G K3

J2 2 2/2

24

Question 36.
If cosec A + cot A = m, show that m2-1/ m2 + 1= cos A.
Solution:
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m* -1

LHS = [+ cosec A + cot A = m]
m*+1
_ (cosec A +cot A) -1  cosec’ A +cot® A + 2 cosec A cot A -1
(cosec A +cot A)®+1  cosec” A +cot’ A +2 cosec A cot A +1
_ (cosec® A—1)+cot” A +2 cosec A cot A
cosec? A + (1+cot® A) + 2 cosec A cot A
__cot! A+cot’ A+2cosecAcot A 2cot’ A+2cosec Acot A
cosec’ A +cosec® A +2cosec Acot A 2 cosec’ A +2 cosec A cot A
2 cot A(cot A A
_ cot A(cot A + cosec A) - cotA _ . cos A — cos A = RHS
2 cosec A(cosec A +cot A) cosec A sin Acosec A
2
Hence, Cos A = m -1 .
m°+1
Question 37.
Prove that: (sec 6 + tan 8)? = cosec 6 +1/cosec 0 -1
Solution:
Consider LHS = (sec & + tan 8)’
N (1+sin9)2 _ (1+sin0)> _ (1+sin6)’ _ 1+sin0
cos 6 cos°0 1-sin’0 1-sin@
(1 +sinB) ( 1 )
in 6 inf
- Sllll _ sin - cosecO+1 — RHS
(1 —smﬂ) ( 1 _1) cosecH -1
sin 6 sin@
Question 38.
If cosec B + cot 6 = g, show that cosec 6 — cot 8 = 1/q and hence find the values of sin 8 and
sec 0
Solution:
Given cosec +cot® = g ’ (i)
Now, cosec™@ —cot’® = 1
= (cosec 8 + cot B)(cosec B —-cotB) = 1
= g.(cosec B —cot9) = 1
= cosecB—coth = -}; (i)
On adding (i) and (if), we get
2cosec§ = g + o= L1 L oo X
cosec® = g+ = cosech = % = sin _q2+1
On subtracting (i) from (f), we get
2 2
L g -1 cosf g -1
2cot B = -3 = cot@= % SinB 2
2 2 2
-1 -1 -1
= cos = (i—)xsinﬂ = cosb = @ l "'"i“?‘l'_ = q,,
% % T+ g+l
41
sech = qz
qg--1
’+1
Hence, sinf@ = 724 and sec 0 = qz
g-+1 g--1
Question 39.
Prove that tan A tanA = 2 cosec A,
secA-1 secA+1
Solution:
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tan A tan A ( 1 )
= = A +
LHS secA-1 secA+1 tan secA-1 secA+1
. A(secA+I+secA—l') tan A(2sec A)  2sec A
= tan = =
sec’A -1 tan® A tan A
=Cf}SA=______.2 = 2 cosec A= RHS
sin A sin A
cos A
Question 40.

ARPQ is a right angled at Q. If PQ =5 cm and RQ = 10 cm, find:

1. sin2P
2. cos?R and tan R
3. sinP xcos P
4. sin?P — cos?P
R
10 cm
Q 5om P
Solution:
In right angled ARPQ, £Q = 90°
So, PR? = 10F + 52
PR? = 125
PR = 5/5cm
(.) = 2P ( 1[] )2 '4
i sinfP = [—=| = —
sVs) s
10 ¢ 4 5 1
i R = =—andtanR = —==
(i) cos (SE) 3 and tan 0°32
. 10 5 2
(i) sinPXcosP = —x—— ==
/5 s/5 s
10 5V 41 3
] sin’P - cos’P = ==
) (wf')(f)SSS
2013
Short Answer Type Question | [2 Marks]
Question 41.
If cos 8 + sin 8 =V2 cos 6, show that cos 8 — sin 8 = V2 sin 6.
Solution:
Here, cos +sinf = 5-::058

sin® = v2 cos 0 —cos 0
sin® = (/2 —1)cos ©
(V2 +1)sin® = (V2-1)(V2 +1)cos 8
5sinﬁ+sin3= cos 0
V2sin 8 = cos 0 —sin 0

Short Answer Type Questions Il [3 Marks]
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Question 42.
If sin A = cos A, find the value of 2tan2 A + sin2 A—-1
Solution:
. sin A = cos A
= A = 45°

Now, 2tan’A + sinA -1 = 2tan® 45° + sin®45° -1
y2

= B P A P
_2(1}==+(‘.‘,5)~1"2+2—1-2

Question 43.
Show that cosec? 6 — tan2(90° — 8) = sin2 6 + sin2 (90° — 0).
Solution:
LHS = cosec®® — tan*(90° - 8) = cosec’® — cot*0 = 1
RHS = sin’@ + sin’(90° - ) = sin®® + cos?0 = 1
Hence, LHS = RHS.

Question 44.
ABC is a triangle right angled at C and AC = V3 BC. Prove that ZABC=60°
Solution:

Here, in AABC, ZC = 90° and AC = V3BC [given] A
- AC _ 3 ()
BC AC
Also, tanB = —
BC
= tanB = V3 [Using (i)]
= B = 60r C
Question 45.
/1+cosa
Show that , /| ———— = cosec a + cot .
1-cosa
Solution:
LHS = ‘/l +cosa (Jl-#—msu)x(v‘l +cosa _ 1+cosa
I-cosa 1-cosa V1 +cosa Jl_cosla
= 1tcosa 1+_c°m = _1 +c$}sa = cosec o + cot a = RHS
'}sinzu sing sino. sina
Question 46.
If tan(A — B) = 1/v¥3 and tan (A + B) = V3, find A and B
Solution:

Refer to sol of Question no. 19.

Long Answer Type Questions [4 Marks]

Question 47.
- 1ano . 2
Evaluate: 4cot 6?0:'5“ 30° — 25in“45°
sin®60° + cos245°
Solution:
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1V [2Y ’
4cot’60° +sec?30° — 2sin’45° “(ﬁ)J'(ﬁ)hzx(ﬁ)

sin%60° + cos245° (ﬁ 2 1\
) 4=
2 ) (ﬁ )
4 4 1 8 5
B =2 =
_3737P% 37l 5 s 4l
3.1 342 5 37573
4 2 4 4
Question 48.
If sec 6 + tan 6 = p, then find the value of cosect
Solution:
Here, secO +tanb = p ()]
Now, sec’d - tan’0 = 1
= (sec® + tan O)(sec O —tan @) = 1
= p.(secH-tanB) =1
= secO-tan® = % (i)
Adding (i) and (i), we get
1 p’+1
2secH =p + P =sech = 2%
On subtracting (i) from (i), we get 5
1 p -1
2tan® = p- — =
an P P = tan 0 %
P+l 1
_— 2
Now, sec _ cosf _ pt1
tan -1 = sin® pi-1
2P cos
2+1 2+1
= ﬁﬁ = ‘;2 ] = cosech = 1
— p -
Question 49.
Evaluate: 4/Cot2 30°+1/sin2 60°-cos? 45°
Solution:
2
Here, ‘: + 3 Ccosdse = 2,1 _(L)
cot“30°  sin“60° (+/3)? ﬁ)z V2
(7
- i+_ﬂ}._l _8+8-3 13
3 3 2 6 6
Question 50.
Evaluate: 4(sin430° + cos460°) — 3(c0s245°-sin290°)
Solution:

4(sin*30° + cos*60°) — 3(cos?45° - sin?90°)

114 14 1 42 1 1 1
=4l[=} (2 1=all— ) 2l = 4| =+ | 3|2 -
(2)+(2JI 3(«‘5) ]l 116" 16 3[2 1]
2 1y 1 34
=4x = _3-=-]=242 =22
16 3( 2) AR
Question 51.

Prove that 1/cosecA+cotA-1/sinA=1/sinA-1/cosecA-cotA

Solution:
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We have to prove
1 1 1 1
cosccA +cotA sinA  sinA  cosecA - cotA
1 . 1 _ 2
cosecA +cotA  cosecA —cotA sin A

or

Now,
1 1

LHS= -
cosecA+cotA cosecA —cotA

cosec A — cotA + cosecA + cot A

cosec’ A — cot’A
2cosec A _ 2
1 sinA

= RHS.

2012

Short Answer Type Questions | [2 Marks]

Question 52.
If V3 sin 8 — cos 6 = 0 and 0° < 6 < 90°, find the value of 6.
Solution:

V3sin8-cos® =0

= fjsin9=cosﬁz>v/_=cf)59
sin©

= cotd=+v3 = 0=30°

Question 53.
If sin A = V3/2, find the value of 2 cot2 A -1.
Solution:

sinA=—1/—2_§.',A=60°

2 1

1 2
Now 2cot2.ﬂ.—1=2.c0t160°r1=2x(—)—1_.__1____
vy 3 3

Short Answer Type Questions Il [3 Marks]

Question 54.

sec’59°-cot?31°
3

X

Find the value of x if 4( 3

)—% sin 90° + 3 tan? 56° X tan? 34° =

Solution:

2 2410
4 (e SF-cot 30) 2 sin 90° + 3 tan? 56° tan? 34° = £

250° tand °_21°
N 4(33" 59 ““3‘ (9031 ))_%x 1 + 3 tan?S6° cot? (90° — 34°) =

20 200
= 4 (@)-% + 3 tan? 56° cot 56° = *

x
3

1 2

- oaxi Zi3xi=2o 4 2,5
373 3

| B

Ll
3

Long Answer Type Questions [4 Marks]
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Question 55.

IfA + B = 90°, prove that
tanAtanB+tanAcotB sin’B

sinAsecB T cosiA tan A
Solution:
A+B=9°" = B=90-A
. 2
Now; LHS = tanA.tf}ﬂBHanA.cmB _ sin B
sinA.secB cost A

sin A.sec (90°-A)

_ \/tanA.mtAHanA.tanA _ cos’A
sinA.cosecA cosA

2
_ [l+tan A_l___ /tan’A = tan A = RHS

\/ tanA.tan(90°-A)+tan A .cot(90°-A) sin2(90“—A)
ouszA

)
(i)

[From (7)]

1

Question 56.
In an acute angled triangle ABC, if sin (A + B—C) = 1/2 and cos (B + C — A) = 1/V2 find LA,
/ZBand £LC
Solution:

LA+ ZB + ZC = 180°
= LA+ ZB = 180°- £C
and ZB+ AC = 180°- ZA
Now, sin(A+B—C)=—21—::-A+B—C=30°
= 180°-C~-C = 30°= 2C = 15(°
= C =75

Also cos(B+C-A)

1
:/’_2: = B+ C-A=45

= 180°-A-A = 45° = 2A =135°

= A = 675

M ZB = 37.5°

Hence, LA = 615, £B = 37.5° £LC =75
2011

Short Answer Type Questions | [2 Marks]

Question 57.
Prove that: cosA/1+sinA+1+sinA/cosA=2 secA
Solution:
cosA  1+sinA
Taking LHS = +
& 1+sinA  cosA
_ cos’A+(1+sinA)” _ cos?A +sin’A+1+2sinA
(1+sinA)cos A (1+sinA)cos A
2(1+sin A
= (,+ ) = 2 = 2sec A = RHS
(1+sinA)cosA  cosA
Question 58.
Evaluate :

tan?60° + 45in>45° + 3sec?30°+ 5 cos290°
cosec 30° + sec 60°—cot 30°
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Solution:

tan®60° + 45in%45° + 3sec’30° + 5cos*90°
cosec 30° + sec 60° — cot30°
1 32 2 2
(ﬁ)2+4x(—) +3 x(—) +5x0
_ /2 /3 34244 _
' 2+2-(¥3)? 1

9

Short Answer Type Questions Il [3 Marks]

Question 59.
In the figure below, AABC is right angled at B, BC =7 cm and AC — AB =1 cm. Find the
value of cos A + sin A

Solution:
A
Let AC = xcm, AB = y cm,
x-y=1 (1)
Now, in right angled AABC, ZB = 90°
So, AC?= AB’ + BC? [By Pythagoras theorem] g C
= =y + BC?
= Xy = ()
= (r-y)(x+y)=49
= 1 X (x+y)=49 [Using (1)]
= x+y=49 ..(i)
Solving (i) and (i), we get
x=25andy =24
Now, cos A + sin A = £+E = Eq.l:él
C AC 25 25 25
Question 60.
If cosB-sin6=v2 sind,prove that cosB+sin6=v2 cosb
Solution:
Here, cos O —sin 8 = v2sin 0
= cos = v2sin0 +sin® = cus9=(ﬁ+1)5in€-
' cos@ . cos8(v/2-1)
= =sinf - ————— _ =3inbh
/2 41 (E+]](ﬁ—1)
= V2cosB-cos8=sin® = +2cos8 = sin @ + cos O Hence proved.
Question 61.
If cosec (A-B) = 2, cot (A + B) =—0° < (A + B) <90°, A > B, then find A and B
Solution:
cosec (A-B) =2
Also, cosec30°=2=A-B =30 ]
1
and cot (A +B)= —
V3
1
Also, cot6° = — = A+ B =060 (i
; /3 ()

Solving (i) and (if), we get A = 45°, B = 15°

Long Answer Type Questions [4 Marks]
Question 62.
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Prove that \/1+smﬂ+\/1-—sin9 = 2sec
1-sin0 1+sin6

Solution:
Taking LHS = /1+s!n9+ f1-sin®
1-sin® 1+sin
_ (Y1+45in8)%+ (Y1 -5in0)> _ 1+sin®+1-sin®

V1-5in0 x v1+sin0 V1-sin’0
= 2 :—2—6=256cB=RHS
coslp €08

Question 63.
Evaluate:

sec?(90° - 0) - cot?0 . 25in?30° tan®32°.tan?58°
2(sin’25° +sin%65°) 3(sec’33° - cot>57°)

Solution:

2
Nﬂw' LHS _ SEC (gﬂﬁ _9}— f()tze N 23in230° R lan232° . tanZSSG
2(sin*25° +5in°65°) 3(sec’33° - cot’57°)

cosec’0 — cot’0

2
2x (%J x tan®32° x cot*(90° - 58%)

2{sin’25° + cos?(90° -65°)} 3{sec?33° — tan*(90° - 57°)}
1 1 tan?32° x cot?320
- +2
2(sin®25°+ c0s”25%)  3(sec®33° - tan233°)
1
—x1
1,27 1.1 _ 42
2 3x1 26 6 3
Question 64.
Determine the value of x such that 2 cosec? 30° + x sin2 60° -3/4 tan2 30° = 10.
Solution:
2cosec’30° + x sin? 60° — % tan?30° = 10
V3V 3 (1Y
= 2x (2 + (—-——)—— (—) =
@ t+xx (5] -x{75) =10
3
= 2 =
8+axx it} 10
3x 1 A 9
= = = 10- = = = 2
4 10-8 + 1= 4 =71
9. 4
- 22 -
X ke 3 == 3
2010
Very Short Answer Type Questions [1 Mark]
Question 65.

If 3x=cosec 6 and 3/x= cot 0, find the value of 3(x2-1/x?)
Solution:
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3ch=4:lclsn:|::i~}aru:ig = cot B

X
_ CcosecB and 1 - cot B
3 x 3
3o L] = sffcosec®y /cot6) _3msec26—-:ot39 3 1 1
; <o) (o0 gfeosec’d-corle) 5, 1 _1
X 0 9 3
Question 66.
If 2r = sec A and 2/x = tan A, find the value of 2(x2-1/x?)
Solution:
Given, 2x = sec A and 2 =tfan A
X
= x = L2 and 1_tanA
2 x 2
2 2 2 2
2 1\ _ ,|sec’A tan"A _2secA—tanA =2xl:l
Now, Z(x xz) = 2[ a 3 l 3 1°3
Question 67.
If cosecB = 2x and cot 6= 2/x, find the value of 2(x?-1/x?)
Solution:
cosec 0 = 2vand cotd = £
X
- cosecO® 1 _ cot @
= x = and - = >
1 cosec’ 0 csz) cosec’ 0 — cot™0 1, 1
'2_2..—— = i :2_._...__—-...—:2_):_
Now, (r x?) 2( ; ; y (4 5
Question 68.
If 5x = secB and 5/x = tan#, find the value of 5(x2-1/x?)
Solution:
5¢ = secBand % = tan 0
_ sech 41 _ tanb
=75 X 5
2 1) _[fsecOV [tan®V] _ 'seczﬁ—tanze] P I |
Now, s(x—xz}-sl(——s-—)_( 5 ) '5( % )T 3%%575
Question 69.
If 7x = cosecB and 7/x = cot 0, find the value of (x2-1/x2)
Solution:
Given Tx = cosec ® and 7 - cot 8 (1)
X
. 1 1 2 49 1 2 [TV
Consid SR S N T =—'Tx-—]
nsider x 2 49( xz) 49 (7x) (x
= zl;j(cosecze - cot’0) [From (i)]
ol
49 49
Question 70.
If 6x = sec 6 and 6/x = tan®, find the value of 9(x2-1/x?)
Solution:
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ﬁx=scceandg=tan9 = x=
X

9 (scczﬂ tan’0 )

Band1= tan®
x 6

Now, G(xz - lz)

x 36 36
9 2 2 1 1
= —(sec’f—-tan“B) = - x1 = —
36 °° )=3%1=3
Question 71.
If 8r = cosec A and 8/x = cot A, find the value of 4(x2-1/x?)
Solution:
Given & = cosec A and % = cot A
cosec A 1 _ cotA
= x = ——and - = —
8 x 8
. 2 24
(2 1Y\ (msecA cot’lA\ _ 4 o _ 1 o1
-—] =4 - = — A —cot’A) = — X1
Now, 4 (x xz} & el {cose C ) T 16
Question 72.
If 4x = sec 0 and 4/x =tan 6, find the value of 8(x2-1/x?)
Solution:
Given 4x = secBand 4 = tan 0
X
_ secO g1 = tano
= X = 2 an x - T
1 el 2
2 1Y\ _ ofsec’® tan e)= 8 e tan®) = Lx1 =1
Now, S(I xz) 8( 6 16 | 16" )=3%1=3
Short Answer Type Questions | [2 Marks]
Question 73.
Find the value of cosec 30° geometrically.
Solution:
For the value of cosec 30° consider an equilateral triangle ABC. A
Let 2a be the length of each side
= AB=BC=CA=2a =
Since each angle of equilateral triangle is 60°.
: AABD = AACD
o BD =DC (CPCT) 60°
and £BAD = £CAD B D c
AABD is right angled triangle.
BD = % BC=a
AB  2a
N § 301; = — = - = 2
ow cosec 5D »

Hence, the value of cosec 30° = 2.
Question 74.

Find the value of sec 60° geometrically
Solution:
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Consider an equilateral triangle ABC. Let 2a be the length of each side
of the triangle.
AB=BC=CA=2
Since in an equilateral triangle each angle is 60°
LZA=/sB=2C=60°
Draw the perpendicular AD from A to BC

AABD = AACD B c
/BAD = ZCAD (CPCT)
AABD is right triangle. right angled at D
BD = iEEC =q
2
In AABD, sec 60° = AB
BD

)
secﬁl}":ﬂ:z

a

Question 75.
Find the value of sec 45° geometrically
Solution:

Consider AABC is an isosceles right ang]éd A

when £B = 90°and AB=BC =g4
AC=vVa’+a® = V2> = V24
LA =2C =45

«_ AC
sec 45 =~——=ﬁa=v/§ = secd5° = /2
BC a

Short Answer Type Questions Il [3 Marks]

Question 76.

Prove that: (cosec 6 — sin 8). (sec 6 — cos 6) =1/tan 6+cot 6
Solution:

LHS = (cosec 0 - sin 8)(sec 8 - cos 8) = (cosec 6 — sin 8)(sec 0 — cos 0)

2
=( [ sin B)( 1 —cose) (1-sin“0) (1 - cos B) cos’Bsin’0
sin cos sinBcos O sinOcos0
=sin B cos B
RHS = 1 - 1 _ 1 _ sinBcosd

tan 0 +cot sin@ +c059
= sin 0 cos 0 cosf sinB

Hence, LHS = RHS

. 2 - a
sin’0+cos’®  sin0 + cos20
sinBcosH

Question 77.

Prove that: (1 + cot A —cosec A) (1 +tan A + sec A) = 2.
Solution:

Taking LHS = (1 + cot A - cosec A)(1 + tan A + sec A)

=(]+cosA_ 1 )(l sinA 1 (sinA+cnsA—l cos A +sinA +1!
sinA  sinA | cos A cosA) sin A )( cos A )

_ (sinA +cosA)%-1 _ sin”A + cos’A + 2sin Acos A - 1

sin AcosA sin A cos A
_ 1+2sinAcosA-1 _ 2sinAcosA
sinAcosA sinAcosA
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Question 78.

Prove that: sin 6 (1 + tan 6) + cos 6 (1 + cot 8) = sec 6 + cosec 6.
Solution:

LHS = sin 8(1 + tan 6) + cos & (1 + cot 0)

sin B (cos 6 + sin @) 'sin® + cos O i
= +COS ( : ——)=(cosﬂ+sin9) sin co_sB
cos 0 sin® cosf sind
(cosB +sin@) cos sin @
= ———— " (sin?@ + cos?9) = - - =
cosfsin@ ( ) cusesin9+cosﬂsin9 cosecd +sech
2009

Very Short Answer Type Questions [1 Mark]

Question 79.
If sin 8 = 1/3, then find the value of (2 cot? 6 + 2).
Solution:
2 2
2(cot?® + 1) = 2, cosec? B = = =18 A ( in? :_)
sinZe (19 - 8in”0
Question 80.
If sec2 6(1 + sin B) (1 — sin 8) =k, then find the value of k.
Solution:

sec’® (1 + sin 6) (1 -sin 0) = k
= sec’®(1-sin’0) =k =sec?.cos’O =k =k =1

Question 81.
If sec A =15/7 and A + B =90°, find the value of cosec B
Solution:
Given secA = g B
Also, A+B =90° = B=90)-A 15
e cosecB = %BC(QO—A):SccAzl_;
= cosecB = %ﬁ
c 7 A
Short Answer Type Question | [2Marks]
Question 82.

. 3 3
Simplify i"_]—etcﬁ-ﬂ + sin 0 cos 6
sin® + cosO

Solution:
sin’0 + cos 0

sinf + cos 0
_ (sin®+ cos ) (sin’0 + cos’H—sin O cos )
- (sin® +cos0)

+sinBcos O

+ sinBcos O

=1-sinBcosO+sinBcosB=1
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Short Answer Type Questions Il [3 Marks]

Question 83.

Without using trigonometric table evaluate:
cos58° sin22° cos 38° cosec 52°

+ - cot 72° cot 55°
5in32° cos68° tan18°tan35°tan60°
Solution:
g S0 : ) - Q0 Ll
u.:Js 58° sin22°  cos38°cosec 52  cotT2°cot 55°
sin32° cos68° tan 18°tan 35°tan 60°
cos 58° sin22° cos 38°cosec (907 — 38°)

- = —+ — - ~cot (90° - 18°)cot 55°
sin(90° - 58°) * cos(90° - 22°)  an18°tan (90°- 55°)V3

cos58°% s8in22° cos 38°sec 38°

L -tan 18°cot 55°
cos58° sin22°  {an18°cot55°(v3)
1 1
l+1-—=2-—
J3 V3
Question 84.

Evaluate: % cosec?58° - % cot 58°.tan 32°- -g tan13°.tan37°.tan45°. tan53°. tan 77°

Solution:
2 2 2 0 {+] 5 Q L:] ] {=3
3 cosec’ 58° — 3 cot 58°tan 32° - 3 tan 13° tan 37° tan 45° tan 53° tan 77

= %{wsecz 58° - cot 58° cot(90° - 32°)} - % tan 13%tan 37° x 1

- % cot (H° —53%) x cot (90°-T7T°)
= = (cosec’ 587 — col 58°.cot 58°) - % tan 13°.tan 37°.cot 37°.cot 13°

1l
tan 37° tan 13°

* 1—% tan 13°.tan 37° x

Question 85.
sin?0 - 2sin'0

2cos*0 — cos?0

Prove that ; sec’0 - =1

™

Solution:
sin®0 — 2sin*6
2c0s"0 - cos’0

sin®6 (cos*® — sin’0)

LHS = sec’8 -

2. sin’6 (1-2sin’0) _ .

sec ec’0 .
cos’0(2cos’0-1) cus’ 0 (cos”0 — sin”0)
.2 . 2 2
_ 1 —Sln?B=1_SI?B=CUSG=¥=RHS
cos’®  cos’® cos“0 cos’®

Hence proved.

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



	Introduction to Trigonometry Chapter Wise Important Questions Class 10 Mathematics
	Introduction to Trigonometry Chapter Wise Important Questions Class 10 Mathematics
	Leave a Reply
	RECENT POSTS
	MATHS NCERT SOLUTIONS
	SCIENCE NCERT SOLUTIONS




