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Trigonometry

(A)

(a)

TRIGONOMETRY

INTRODUCTION TO TRIGONOMETRY & TRIGONOMETRIC

RATIOS

Trigonometry means, the science which deals with the measurement of triangles. The word
'trigonometry' is derived from the Greek words 'trigon' and 'metron' and it means 'measuring the

sides and angles of a triangle'.

Trigonometric ratios
A A

I \H\
| 2y

- C

B B

A right angled triangle is shown in Figure. £ B is of 90°. Side opposite to £ B is called hypotenuse.
There are two other angles i.e. ZA and ZC. If we consider ZC as 0, then opposite side to this angle

is called perpendicular and side adjacent to 0 is called base.

(i) Six Trigonometric Ratios are
sino = Perpendicular D - E
Hypotenuse u  AC
cosec 0 = Hypoter.\use _ ﬂ _ &
Perpendicular P  AB
Base B_ BC
cosf = ——— = —= —
Hypotenuse H AC
sec O = Hypotenuse _ ﬂ _ A_C
Base B BC
tan © = Perpendicular _ E _ AB
Base B BC
Base B _ BC
cotb= ——— = — = —
Perpendicular P AB
(i) Interrelationship in Basic Trigonometric Ratios
tan6 = L = cotO = L
coto tano
cos O = = sec 0 =
secO cos 0
sin 0 =; = cosece=L

cosec 0 sin®

We also observe that
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Example. 1
In the given triangle XY =3 cm and XZ = 5 cm. Find all trigonometric ratios.

Sol. Using pythagoras theorem
XZ%= XY?+YZ?
=  5°=3+P?
= P? =16
= P=4cm

Here, P=4cm, B=3cm, H=5cm

1
1
w| N

w| T

tan 0

wlo o|w

cos 0 =

sin 6 =

cosec 0 =

W I I|lw
ol
ENINS)

sec O =

Example. 2
If tan 6 = m , then find sin 0.
n
m
n
Let P=ma and B=na (Where ais some constant)

Sol. .. tano = B2 =
R

Y B=ha
H?=P?+B?
H2 = m202 + n202

H = avm? +n?
P

Example. 3

If cosec A =15 , then prove that tan® A — sin? A = sin*A sec? A.

Sol. We have cosec A = E = HyLerysel
5 Perpendicular

So, we draw a right triangle ABC, right angled at C such that Hypotenuse AB = 13 units and

perpendicular BC = 5 units
B
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By pythagoras theorem,
AB? = BC? + AC? = (13)% = (5)? + AC?
AC? = 169 — 25 = 144
AC = 144 =12 units
BC 5 BC 5 AB 13

tanA= — = — andsinA= — =—and secA= — = —
AC 12 AB 13 AC 12

2 2
LHS tan? A — sin? A = (3} _(5} _25 25 _ 25(169-144) _ 25x25

12) (13) 144 169 144x169  144x169’
4 2 4 2 4
RHS. sinA xsec?A= |2 | x [12] 2 518 5 25x25
13 12 134x122  132x122  144x169

So, L.H.S=R.H.S. Hence Proved.

1. If sin® = %, find all the other ratios.
2. If tan0=12 find the value of 1m0+ c0tO
5 cos 0 + cosecO
3. If cosec A =§ , then prove that tan® A — sin? A = sin®A sec? A.
4. In A ABC, right angled at B, AC + AB = 9 cm and BC = 3 cm. Determine the value of cot C, cosec C.
5. Find value of sin 0. sec 0 .cosec 0. cos 0
Answers
1. cos9=i, tan9=§,cot9=i,sece=§,cosece=é 2. &
5 4 3 4 3 229
3 5
4. cotC=—, cosec C =— 5. 1
4 4

(B) TRIGONOMETRIC ANGLES
(@) Trigonometric Ratios of 30° and 60°

Consider an equilateral triangle ABC with each side of length 2a. Since each angle of an equilateral
triangle is of 60°. Therefore, each angle of AABC is of 60°. Let AD be perpendicular from A on BC.
Since the triangle is equilateral. Therefore, AD is the bisector of ZA and D is the mid-point of BC.

A
30930°
2a 2a
60° r 60°
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S BD = DC = a and ZBAD = 30°.

Thus, in AABD, «£D is a right angle, hypotenuse AB = 2a and BD = a.
So, by Pythagoras theorem, we have

AB? = AD? + BD?

(2a)? = AD? + a2

AD? = 4a2 — g2

AD=3a

Trigonometric ratios of 30°

=U VU

In right triangle ADB, we have

Base = AD = /3 a, Perpendicular = BD = a, Hypotenuse = AB = 2a and ZDAB = 30°.

sin30°0= ——= = 2 =

cosec 30° = — L =2
sin30°
1 2

c0s30° ﬁ

sec 30° =

2
and, cot 30° = =43
tan30° (

(i) Trigonometric ratios of 60°

In right triangle ADB, we have

Base = BD = a, Perpendicular = AD = J3a, Hypotenuse = AB = 2a and ZABD = 60°.

Sin60°=%:ﬁ =£

1 2
sin60° 3
sec 60° = L =2
cos60°
1 1

tan60° 3

cosec 60° =

and cot 60° =

(b) Trigonometric Ratio of 45°

Consider a right triangle ABC with right angle at B such that ZA = 45°. Then,

C
45°
J2a
a
45°
A a B
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CLASSRIOM
/A + /B + ~C =180°
= 45° +90°+ ~/C
= /C =45°
/A =,C
= AB =BC

Let AB = BC = a. Then, by Pythagoras theorem, we have
AC? = AB? + BC?
AC?=a? + a?
AC? = 2a?
AC=2a
Thus, in AABC, we have
ZA =45° Base = AB = a, Perpendicular = BC = a, and Hypotenuse = AC = V2 a.

=
=

=

BC
sin45°= — = — = —
AC a 2
AB
cos48°= — = — = —
AC a 2
tan 450 = BC = 2 -4
AB a
cosec 45° = — L = 2.
sin45°
1 1 1
sec 45° = =\/§andcot45°=—=—=1.
cos45° tan45° 1
(c) Trigonometric Table
0—> 0 30° 45° 60° 90°
sin 1 1 J3 1
0 2 2 2
o | ., | & | L | 1 )
2 2 2
1
tan 0 Nl 1 J3 Not defined
1
cot Not defined /3 1 5 0
Sec 2 J2 Not defined
1 - 2 ot define
‘/5 2
: 2
s Not defined 2 \/5 ﬁ 1

Example. 4

Given that cos (A — B) = cos A cos B + sin A sin B, find the value of cos15°.

Sol. Putting A = 45° and B = 30°
We get
cos (45° — 30°) = cos 45° cos 30° + sin 45° sin 30°
= cos15°=ix£+ix1 = cos 15° = \/§+1.
V22 202 22
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Example. 5
A Rhombus of side of 10 cm has two angles of 60° each. Find the length of diagonals and also find
its area.
Sol. Let ABCD be a rhombus of side 10 cm and ZBAD = ZBCD = 60°. Diagonals of parallelogram bisect
each other.
So, AO = OC and BO = OD
In right triangle AOB
D
30°
A B
sin 30° = % = 1 = %
AB 2 10
= OB=5cm
BD = 2(0OB) = BD=2(5)
= BD =10 cm
cos 30° =% = ﬁ = %
AB 2 10
= OA =53
- AC = 2(0A) = AC =2 (543)
= AC = 1043 cm
So, the length of diagonals AC = 104/3 cm & BD = 10 cm.
Area of Rhombus = % x AC x BD
= 11043 x 10= 5043 cm2.
Example. 6
If triangle having adjacent sides a,b units and included angle is 6 then prove that area of triangle is
1 ab sin6.
2
Sol. In triangle ABC
A
% |n
B b C
AD 1 BC

AB=a,BC=band ZABC =60
In triangle ABD

sin6=D:>h=asin9
a

area of triangle=%BCxAD =%b><h = %bxasine.
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1. Evaluate sin? 45° . cos? 45° + sin? 60° . cos? 60°.
2. Find the value of x from the equation, x tan 45° . sec 60° = cot? 30°.
3. If A=60°and B = 30°, verify that sin A cos B + cos A sin B = sin (A + B)
4. If 0 is an acute angle and sin 6 = cos 0, find the value of 2 tan? 6 + sin? 6 — 1.
5. Evaluate
(a) sin? 60° + cos? 45° (b) 3 cos? 30° + tan? 60°
(c) 4 sin? 45° + 3 tan? 30° + 8 sin 45°. cos 45° (d) 2 sin? 30° — 3 cos? 60° + cot? 30°
© sin30°.cos60° 0 sin60°.tan60°
tan45°.cot45° co0s30°.cot30°
(@) 1-tan?30°
1+tan?30°

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

Answers
1. i 2. X = 3 4. 3
16 2 2
5 21 11 1
5. (a) 2 (b) Y (c) 7 (d) 1 (e) 2 ®
1
(9) ) (h) 2

(C) COMPLEMENTARY ANGLES

We know that two angles are said to be complementary, if their sum is 90°. Thus, angles 6 and
(90° — 0) are complementary. We shall now express the trigonometric ratios of the complementary
angle (90° — 0) of a given angle 0 in terms of the trigonometric ratios of 6, where 6 is an acute angle.

We consider a right-angled triangle ABC, where ~ ABC = 90°, £ ACB = 6, so that £ BAC = 90° - 6.
A

90°-0

5 c
Clearly, £ BAC and £ ACB are complementary angles. We shall now express the trigonometric
ratios of (90° — 0) in terms of those of 6.
Now, with reference to the angle 6, BC is the base, AB is the perpendicular and AC is the
hypotenuse.

7

7 o
= g (D0 A

@Lﬁ@slﬁ’. Wil
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Hence, we have

sin 0 = E,cose = E,tan(a: E,cote=§ , sec 0= ﬁandcosec(a: & .
AC BC AB BC AB
Again, with reference to angle BAC = 90° — 0, AB is the base, BC is the perpendicular and AC is the
hypotenuse.
Hence,
sin (90° - 0) = BC =cos 0
AC

cos (90°-0) = AB =sin0
AC

tan (90°-0) = % =cot 0
AB

cot (90° - 0) = AB =tan 6
BC
sec (90°-0) = & =cosec 6 and cosec (90°-0) = % = sec 0.

Example. 7

1 [o] [o] [o]
Find the value of sin59 +C9320 —209331
cos31°  sin70° sin59°

sin59°  cos20° cos31°

Sol. +— —-2—
cos31°  sin70° sin59°
_ sin(90° — 31°) + cos(90°-70°) 2 cos(90°—-59°)
cos31° sin70° sin59°
=cos31 +s!n70 _ 9 s!n59 —1+1-2(1)=2-2=0,
cos31° sin70° sin59°
Example. 8

Prove that : cosec (65° + 0) — sec (25° — 6) — tan (55° - 6) + cot (35° + 0) =0

Sol.  cosec (65° + 0) = cosec {90° — (25° — 0)}
= sec (25°-10) . (i)

cot (35° + 0) = cot {90° — (55° — 0)}
= tan (55° - 0) .. (i)

L.H.S.
cosec (65° + 0) — sec (25° — 0) — tan (55° — 0) + cot (35° + 0)

= sec (25° — 0) — sec (25° — 0) — tan (55° — 0) + tan (55°—0) = 0 [using (i) & (ii)] R.H.S.

Example. 9

If sec 3A = cosec ( A — 10°) where 4A is an acute angle, find the value of A.
Sol. sec 3A = Cosec (A —10°)

cosec (90°-3A) = Cosec (A — 10°)

90° - 3A= A-10°

4A = 100°

A =25°
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Example. 10

If A, B, C are the interior angles of a triangle ABC, then prove that tan (A; Bj = cot(%} .

Sol. In AABC, ZA+ /B + £C =180°
ZA+ /B =180°- «ZC

ZA+ 2B _ 900_4_0
2 2
tan(#} = tan(90°—%cj

A+ /B /C
tan|] —— | =cot| — |.
( 2 J ( 2 j

cot70° . cos52°

1. Simplif
Py tan20° sin38°
2. Prove that cos 72° . cos 18° — sin 72° . sin 18° =0
3. If sin A = cos B, what is A + B equal to?
4. Evaluate : cos(40° + 0) — sin (50° — 6)
5. Evaluate : tan 13° .tan 21°. tan 69°. tan 77°
Answers
1. 2 3. 90° 4. 0 5. 1

(D) TRIGONOMETRIC IDENTITIES
(i) sin?0 + cos?0 =1
(A) sin0 =1 —cos? 0 (B) cos’f=1-sin?0
(i) 1+ tan?0 = sec? 0 [where 6 = 90°]
(A) sec’ 6 —1=tan?@ (B) sec? 6 —tan? 6 = 1 (C) tan? © — sec® 6 = — 1
(iii) 1+ cot? 6 = cosec? O [where 6 = 0°]
(A) cosec? 6 —1=cot? 6 (B) cosec? 6 —cot? 6 = 1 (C) cot? @ — cosec? 6 = — 1

Proof : Consider a right-angled AABC in which #B = 90° and ZA = 6°. Let AB = x units, BC =y
units and AC = r units.
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Then, by Pythagoras theorem, we have
Now,

(i) sin29+coszez(lj2 +(5J2 =(§+§J = M=ﬁ=1 [ X2 +y2 = 2]
sin?0 + cos? 0 = 1
(i) 1+tan26=1+(1j2=ﬂ=i =(£j2=secze
1+ tan? 6 =sec? 6.

2 ) 2
(iif) 1+cotze=1+[ij =y x - =[r
y

1 + cot? 6 = cosec? 0.

< |

Example. 11
2
Prove that : cotd —tan6 = M .
sinbcoso
Sol. L.H.S.cot06—-tan 0 = cc?se _ Sinb - cotO = Cose,tan = sin®
sin® cos0 i cos 0
2 2
20 aip2 cos“0—(1-cos“ 0
= 008 0-sin"6 _ : ( ) [--sin?0 = 1 — cos?0]
sin6cos 6 sinbcosoO
_ cos’0-1+cos’0 _ 2cos*0-1 RH.S. Hence Proved
sinfcosO sin0cos0 B '
Example. 12

Prove that : (cosec A —sin A) (sec A—cos A) (tan A + cot A) = 1.
Sol. L.H.S. (cosec A —sin A) (sec A—cos A) (tan A + cot A)

(1 . 1 sinA cosA) _(1-sin?A|(1-cos?A [ sin? A+cos?A
=|——-sinA|| ——-COSA || ——+—| = _ y
sinA cosA cosA sinA sinA cosA sinAcosA

2 2
_[CosA[sinmA [ 1 [ --sin? A+ cos? A = 1]
sinA cosA )\ sinAcosA
=1 R.H.S Hence Proved.
Example. 13
If sin @ + cos 8 = m and sec 0 + cosec 0 = n, then prove that n (m? — 1) = 2m.
Sol.  L.H.S.n(m?-1)=(sech + cosec 0)[(sin® + cosO)’— 1]
- [ +,L (sin? 6 + cos?0 + 2sinB cos® — 1) = w (1 + 2sinB cosb — 1)
cosO sin® sin@cos 6
= w ( 2sin6 cos 0) = 2 (sin6 + cosb) = 2m R.H.S Hence Proved.
sin6cosO
Example. 14

If seco =x + i then prove that seco + tan6 = 2x or i .
4x 2x

Sol. secO=x +i ........ (i)
4x

1 + tan? 0 = sec?0
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SO, tand = x — l ..... (i)
4x

or tan 6 = — (x—iJ ..... (i)
4x
Adding equation (i) and (ii)
secO + tanf = x+l + x—l
4x 4x
sech + tanf = 2x
Adding equation (i) and (iii)

sece+tan6=x+l—x+l l
4x 4x 2X

Hence, secb + tan0 = 2x orzl.
X

Example. 15
If © is an acute angle and tan 0 + cot 0 = 2, find the value of tan®0 + cot® 0

Sol. We have, tan 6 + cot 6 = 2

= tan 0 + L =2 = —tan29+1 =
tan© tano
= tan? 6 + 1 = 2tan@® = tan?0—2tan6+1=0
= (tan®—-1)2=0 = tan0—-1=0
= tan 6 =1 = tan 6 = tan 45°
= 0 =45°
: tan®0 + cot®0
= tan®45° + cot®45°
= (tan 45)° + (cot 45)° = (1)° + (1)°= 2.
Example. 16

2pq0 2 qpo
Evaluate : —2C 54°-cot”36° 2 sin? 38° sec? 52° — sin? 45° + % tan 17° tan 60° tan 73°.

cosec?57°-tan? 33°

2pp0 2 qpo
Sol. Sec” 54°-cot"36° 2 sin® 38° sec? 52° — sin? 45° + %tan 17° tan 60° tan 73°

cosec?57°-tan? 33°

2 0_NROY_ 2 apno
=_S€¢ (290 36°%) - cot 36 + 28in? 38° sec? (90° — 38°) — sin? 459 + —=— tan (90°— 73°) tan 73° tan 60°
cosec?(90°-33°) — tan? 33° J3

TR T 0 [atar
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2apr0 _ ~t2 aR0 2
_ 008€c”36°-Cot"36°  , 2 350 cosec? 38° (iJ + 2 cot 73° tan73° x /3

sec? 33°—tan?33° J2 J3
x tan 73° x \/5

£

—_—

1 2
—_— 4+ —— X
sin238° 2 3 tan73°

% + 2sin® 38° x

[cosec? B — cot? 0 = 1, sec®® —tan? 6 = 1]

= 1+2_1+2 = 5_1:2_
2 2 2
1. Express cos 0 in terms of sin 0.
2. Express tan 6 in terms of cos 6.
3. Prove that, (sin 6 + cos 6)>=1 + 2 sin 0 cos 6
4, Prove that cot? 6 + cosec? 6 = cosec* 6 — cot* 0
5. Prove that tan + tan® =2cosecO

secO—-1 secO+1

6. If x=acos 0, y =a sin 0, what is the value of x? + y??

7. If x = cosec 6 — cot 0, y = cosec 0 + cot 0, find xy.

Answers

1. cosO = m 2, tan 0 =—1 ;:SOGSZ 0 6. a? 7. Xy =1

- (2]
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TYPE (I) : VERY SHORT ANSWER TYPE QUESTIONS : [01 MARK EACH]
1. Find the value of tan30 .
cot60°
2. If sin A= % , then find the value of cot A.
3. Find the value of the expression [cosec (75° + 0) — sec (15° — 0) — tan (55° + 0) + cot (35° — 0)] is
4. Given that sin 6 = 3, then find cos 6.
5. If A ABC is right angled at C, then find the value of cos (A + B).
6. Given that sin a = % and cosp = 1 then the value of (a + B) is
. . sin22°+sin?68° . , .
7. Find the value of the expression > > +sin“ 63° + cos63°sin27° | .
Cos“ 22° + cos”“ 68°

8. If 4 tan 0 = 3, then find [ 2SIN9=C0s0 }

4sin0+cos0
9. If /3 tan 0 = 1, then find the value of sin?0 — cos?0.
TYPE (ll) : SHORT ANSWER TYPE QUESTIONS : [02 MARKS EACH]
10. Prove that sin®0 + cos®0 + 3sin?0 cos?0 = 1
11. If sind + cos® =+/3 , then prove that tan6 + coto = 1

12. Prove that : sin® + 1+cos6 = 2cosechH

1+ cos0 sin®

13. Prove that : (sina + cosa) (tana + cota) = seca + coseca
. cot?o.  _
14. Prove that: 1 + ————— = coseca
1+ coseca

15. Prove that : tan6 + tan (90° — 6) = sec 0 sec (90° — 6)
16. If 2sin%0 — cos?0 = 2, then find the value of 6.

2 o 2 o_
17. Show that cos“(45°+0) + cos“(45°—-0) -1
tan(60°+60) tan(30°-0)

TYPE (lll) : LONG ANSWER TYPE QUESTIONS: [03 MARK EACH]

p’ -1
p?+1

19. Given that sin6 + 2cos6 = 1, then prove that 2sin6 — cost = 2.

18. If cosecH + cotb = p, then prove that cosb =

(2
= am [T O 0 BB
CLASSIKUM
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20. If a sind + b cosd = ¢, then prove that a cosd — b sin® = vya? +b? —c? .
21. If 1 + sin20 = 3sinO coso , then prove that tanb = 1 or %

TYPE (IV): VERY LONG ANSWER TYPE QUESTIONS [04 MARK EACH]

1+secO—tan0® 1-sin6

22, Prove that =
1+secO+tan0 cos0

23. If sin6 + cosb = p and secb + cosecO = q, then prove that q (p?— 1) = 2p.

2

24, If tan6 + secO = /, then prove that seco = F
1. If 0° < x < 90° and 2sinx = % , then the value of x is [1 MARK/ CBSE 10TH BOARD: 2013]
(A) 90° (B) 30° (C)15° (D) 60°
20 ann?
2. If tand = — , then the value of CoseC29 S 9is  [1 MARK/ CBSE 10TH BOARD: 2013]
J7 cosec“0+sec 0
1 3 6 4
A) — B) — C) — D) —
(A) 5 (B) 2 (C) 2 (D) 7
3. If coto + = 2, then the value of cot?0 + Zo is [1 MARK/ CBSE 10TH BOARD: 2013]
co
(A)-1 (B) 1 (C) 2 (D)-2
4. The value of cosec?30° sin?45° — sec?60° is [1 MARK/ CBSE 10TH BOARD: 2013]
. . . . ) cos70° o o o
5. Without using trigonometric tables, find the value of — 20 + cos57°cosec33° — 2 cos60
sin20°
[2 MARKS/ CBSE 10TH BOARD: 2013]
(A)—1 (B) 1 (C)-2 (D) 2
OR
If A, B, C are interior angles of AABC, then show that cos (B +Cj = sin%.
cosf cosf
6. + = 2tan0 [3 MARKS /CBSE 10TH BOARD: 2013]
cosecl+1 cosecO —1
7. \/ 1+sinb \/ 1=8In0 _ 5 seco [3 MARKS/CBSE 10TH BOARD: 2013M, 2014]
1—sin® 1+sin6
8. Without using trigonometric tables, evaluate the following :
_sec3r® + 2 cot 15° cot25° cot45° cot75° cot65° — 3 (sin?18° + sin?72°)
cosech3°
[CBSE 10TH BOARD: 2013]
OR
Prove that : — 29,0 _ 4| seco cosecod [CBSE 10TH BOARD: 2013]
1—cot® 1-tan6
9. If x = 3sec?0 — 1, y = tan?0 — 2 then x — 3y is equal to [2 MARKSCBSE 10TH BOARD: 2014]
(A)3 (B) 4 (C)5 (D)8

4 =
RAases
Al B eellAAD
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(2+2secO)(1-secH)

(2+2cosecH)(1—cosech)
[2 MARKS/CBSE 10TH BOARD: 2014]

10. If tan® =§, then the value of

81 16 75 77
A) — B) — C) — D) —
()16 ()81 ()16 ()16
11. If sin6 + sin20 = 1, then the value of cos?0 + cos*0 is
[2 MARKSCBSE 10TH BOARD: 2014]
(A) 2 (B) 1 (C) -2 (D) -1
12. Prove that : sec*0 — sec?0 = tand + tan?0. [CBSE 10TH BOARD: 2014]
OR
Find acute angles A and B, if
sin (A + 2B) = g and cos(A+4B)=0,A>B [CBSE 10TH BOARD: 2014]
13. Prove that : tanA + cot? A = sec?A cosec?A — 2 [CBSE 10TH BOARD: 2014]
14.  Prove that: \/ secO-1 \/ sec0+1 _ 5 cosecod [3 MARKS/CBSE 10TH BOARD: 2014]
secH+1 secO—1
cotd—1+cosecO 1

15. Prove that

= [3 MARKS/CBSE 10TH BOARD: 2014]
cotd+1—cosecO cosecO—cot0

OR
If tanB + sinb = m and tanb — sinB = n, show that (m?— n?)? = 16 mn

16. If x = cot A + cos A and y = cot A — cos A. Show that x2 —y2 = 4@ .
[3 MARKS/CBSE 10TH BOARD: 2014]

17. Two poles of height 10 m and 15 m stand vertically on a plane ground. If the distance between their
feet is5+/3, find the distance between their tops. [3 MARKS/CBSE 10TH BOARD: 2014]
+sinA
18. Prove that 1 sinA =sec A +tan A [3 MARKS/CBSE 10TH BOARD: 2014]
—sin
19. If sin o =%, then the value of 4cos®a — 3 cosa is [2 MARKS/CBSE 10TH BOARD: 2015]
(A)0 (B) 1 (C)-1 (D)2

20. If cos 26 = sin (6 — 12°), where 26 and (6 — 12°) are both acute angles, then the value of 6 is
[2 MARKS/CBSE 10TH BOARD: 2015]

(A) 24° (B) 28° (C) 32° (D) 34°
21. If tan 2A = cot (A — 18°),Where 2A is an acute angle, then the value of A is
[2 MARKS/CBSE 10TH BOARD: 2015, 2017]
(A) 24° (B) 12° (C) 36° (D) 63°
22, If sin56 = cos 46, where 560 and 46 are acute angles, then the value of 0 is
[2 MARKS/CBSE 10TH BOARD: 2015]
(A)10° (B)100° (C)12° (D) 15°




Trigonometry

24,

25,

26.

27.

28.

29,

30.

31.

32.

33.

34.

35.

2sinbcos0

If tan0 = % then the value of

307 312
A) =—— B) —
A) =% ®) 25

JcosecA —1 . JcosecA +1

Prove that :
JcosecA+1 JcosecA —1

1-cosA

Prove that : = (cot A — cosecA)?

1+ cosA
If 6 = 45°, the value of cosec?0 is

1
A) 5 (B) 1

If sin (60° + 6) — cos(30° — 0) is equal to
(A) 2 cost (B) 2sin 6

The value of [(secb + tan0)(1 — sin0)] is equal to

(A) tan20 (B) sin20

cos? 0 —sin? 0

©) =5

(C) cos 6

[2 MARKS/CBSE 10TH BOARD: 2015]

316
D) ——
D) =5

=2sec A [1 MARK/CBSE 10TH BOARD: 2015, 2016]

[1 MARK /CBSE 10TH BOARD: 2015]

[2 MARKS/CBSE 10TH BOARD: 2016]
(D)2

[2 MARKS/CBSE 10TH BOARD: 2016]
(D)0

[2 MARKS/CBSE 10TH BOARD: 2016]
(D) sin 0

If A=45° and B = 30°, then the value of sin A cosB + cos A sin B is

V3 +1 V3 +1

(A) o2 (B) 253

(1+ sinB)(1- sind)

If cot 0= % Find the value of

JcosecA —1 . JcosecA +1

=2secA
JcosecA+1 +JcosecA —1

OR

(1+cos0)(1-cos0)

[2 MARKS/CBSE 10TH BOARD: 2016]

J3 -1 J3 -1
22

(D) —F=

23

[3 MARKS/CBSE 10TH BOARD: 2016]

[3 MARKS/CBSE 10TH BOARD: 2016]

If ABC is a right angle triangle, right-angles at C. If £ A = 30° and AB = 50 units, find the remaining

two sides and £ B of ABC.

tan 0 cot@
+

Prove that :

l—cotf® 1-tan@
Prove that : -~ S,mg = (sec 6 — tan 0)2
Prove that :

tan2A —tan?B =

cos?’B-cos’A _sin? A—sin’B

If A= B =60°. Verify

(i) cos(A —B) =cos A cos B +sin AsinB

(i) sin (A—B) =sin AcosB —cos AsinB
tanA —tanB

iii tan(A-B)= ——M8M8M8M8M8 —.
(i) ( ) 1+tanAtanB

cos’Bcos?’ A cos’ Acos’B

=1+tan6+cot6 [1 MARK/CBSE 10TH BOARD: 2016, 2107]

[2 MARKS/CBSE 10TH BOARD: 2016, 2017]

[2 MARKS/CBSE 10TH BOARD: 2016]

[3 MARKS/CBSE 10TH BOARD: 2016]
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1
tanA +cotA
[2 MARKS/CBSE 10TH BOARD: 2016]

=

36. Prove that: (cosec A —sin A)(sec A —cos A) =

37. If cos 6 + cos?6 = 1, the value of sin?6 + sin*0 is [1 MARKS/CBSE 10TH BOARD: 2017]
(A) O (B) 1 (C) 2 (D) -1
38. If sec x +tan x = p, then sec x is equal to [2 MARKS/CBSE 10TH BOARD: 2017]
P2 -1 P2 +1 P2 -1 P2 +1
(A) (B) (C) (D)
2p 2p
39. If cosx = cos60°cos30° + sin60°sin30° , then the value of x is
[1 MARKS/CBSE 10TH BOARD: 2017]
(A) 90° (B) 45° (C) 30° (D) 60°

cos® 1-sin6

40. Prove that : — =
1+sin0 cos 0

[3 MARKS/CBSE 10TH BOARD: 2017]

OR

Prove that :

(i) tan20° tan35° tan45° tan55° tan70° = 1
(ii) sin48° sec42° + cosec 42° cos 48° =2

iy Sn70° | cosec20® , 70° cosec20°=0  [3 MARKS/CBSE 10TH BOARD: 2017]

cos20° sec70°

tan45°  sec60° 5sin90°

41, Prove that : + =
cosec30° cot45° 2cos0°

[2 MARKS/CBSE 10TH BOARD: 2017]

SUBJECTIVE QUESTIONS

Subjective Easy, only learning value problems

Section (A) : Introduction to Trigonometry and trigonometric ratios
A-1. In AABC, if AB+ BC =7 cm, AC=5cm and £B = 90°, then find cos A.

m?2
A-2. If sin A= — find sec A.
n

A-3.  Iftan 6= — find sin 6.

V2

A-4. If cot 6 =§, prove that w =i .
4 \'secO+cosech /7

A5.  Ifcoto= 2 then evaluate <2+ 23NO)1-sin6)
8 (1+cos0)(2-2cos0)

=4
A~ 0 eeDhAn
CLASSRVM
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Section (B) : Trigonometric angles
B-1. Evaluate : cos1°cos2°cos3°--------- cos180°
B-2. Find the value of tan60°, geometrically.

B-3. Ina AABC, right-angled at C, AC =6 cm and AB = 12 cm. Find ZA.
B-4  Evaluate: % (cos? 30° — sin* 45°) — 3 (sin? 60° — sec?45°) +% cot? 30°.

B-5 If cos x = cos 60° cos 30° + sin 60° sin 30°, then find the value of x.

Section (C) : Complementary angles
C-1. Evaluate:
sin (50° + 0) — cos (40° — 0) + tan 1°. tan 10°. tan 20° .tan 70°. tan 80°. tan 89°

C-2. If sin 30 = cos (0 — 6°) and 36 and (0 — 6°) are acute angles, find the value of 6.

C-3. If A, B, C are the interior angles of a A ABC, show that :

+C A . B+C_ . A
= cosE (i) cos = sin 7

(i) sin

C-4. Find the value of sin (60° + 6) — cos (30° — 0)

Section (D) : Trigonometric identities
Prove the following (Q. D-1 to D-5)

D-1. tan20 — sin20 = tan20 sin20

tano coto

D-2. +
1—cotd6 1-tano

= secOcosecO + 1.

D-3. (sin 6 + sec 0)? + (cos 0 + cosec 0)° = (1 + sec 0 cosec 0)°

D-4. (sin® 0 — cos® 0) = (sin? 6 — cos? 0) (1 — 2sin? § cos? 0)

tanb+sec6-1 _ 1+sind

D-5 =
tan® —secO+1 cos0
D6.  If 7sin® + 3 cos?0 = 4, show that tan 6 = —— .
J3
D-7. If5x=secOand > = tan® , find the value of 25(x2 —izj
X X

D-8. Ifx=rsinBcos ¢,y =rsindsin ¢, z = r cosh, then Prove that : x* + y? + z2 = r2,

D-9. Ifcot6+tan 6 =x and sec 6 — cos 0 =y, then prove that (x?y)?® — (xy?)?3 = 1.

2

D-10. If sec A+ tan A = p, then show that p2 il =sin A.

p° +1

(a7

= o
" : R
P 1 o " T
CLASSRVIM
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D-11. Evaluate:
(i) sin0cos0sin(90°-0)  cosBsinOcos(90°—6) sin? 27°+sin? 63°
cos(90°—0) sin(90°—9) cos? 40°+cos? 50°
cos? 20°+cos? 70°
sec? 50°—cot? 40°

+2 cosec? 58° — 2cot 58° tan 32° — 4 tan 13° tan 37° tan 45° tan 53° tan 77°

OBJECTIVE QUESTIONS

Single Choice Objective, straight concept/formula oriented

Section (A) : Introduction to Trigonometry and trigonometric ratios

A-1. If 5tan 0 = 4, then value of M i
5sin®+2cos6
1 1 4 2

A) — B) — C) — D) =

(A) 3 (B) 5 (C) 5 (D) 3
A-2. If 7 sin o = 24 cos o where 0° < a < 90°, then value of 14 tan o — 75 cos o — 7 sec a is equal to :

(A) 1 (B) 2 (C)3 (D)4
A-3. If tan 6 = 4, then tan® is equal to :

3
sin : +sin@cos0

(A)O (B)2 2 (C) V2 (D) 1

A-4. If Ais an acute angle in a right AABC, right angled at B, then the value of sinA + cosA is :
(A) equal to one (B) greater than one (C) less than one (D) equal to two
Section (B) : Trigonometric angles

B-1.  As xincreases from 0° to 90°, the value of cos x is :
(A) increases (B) decreases
(C) remains constant (D) increases, then decreases

T T TC
cot® ~sec—tan-

B-2.  Value of x from the equation xsin—cos? = = 6 34 s
6 cosec? " cosec ™
4 6
(A) 4 (B)6 (C)-2 (D)o

B-3. The area of a triangle is 12 sq. cm. Two sides are 6 cm and 12 cm. The included angle is 0, then
sin 0 =

1 1 1 1
®|3) ® (3 ©(3) ©|3)
B-4. If a+p=90°and o= 2B, then cos? a + sin?p equals to :
(A) % (B)0 (€)1 (D)2

B-5. Giventhatsin A = % and cos B = i where A and B are acute angles, then the value of A+ Bis :

V2

(A) 30° (B) 45° (C) 75° (D) 15°
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Section (C) : Complementary angles

C1. [fa+p=90°andsina= %,thensinﬁis:

V2 2\2

2 2
(A) =5 (B) =5 (€) 3

C-2. The value of tan 5°. tan 10°. tan 15°. tan 20° ... tan 85°, is :

(A) 1 (B) 2 (c)3
C-3. sin (60° + 0) —cos (30°—0) is equal to :
(A) 2 cosb (B) 2 sind ©)0

C-4. If cos(a + B) =0, then sin(a. — B) can be reduced to :
(A) cos B (B) cos 23 (C) sina

C-5 If sec A=cosec B = g , then A + B is equal to :

(A) zero (B) 90° (C) < 90°

Section (D) : Trigonometric identities

©) 5

(D) None of these
(D) 1

(D) sin 2a

(D) > 90°

D-1. Given 3sin 3 + 5 cos § = 5, then the value of (3 cos 3 —5 sin )?is equal to :

9 1
(A)9 ®) 7 © 3

D-2. The value of [ (secA + tanA) (1 —sinA) ] is equal to :
(A) tan?A (B) sin?A (C) cosA

D-3. Ifx=2sin%,y=2cos? + 1, then the value of x + y is :

(A) 2 (8)3 ©) %

D-4. Value of (1 +tan 06 + secO)(1 + cot 6 —cosec 0) is:
(A) 1 (B)-1 (C)2

D-5. The value of 5 tan20 — 5 sec?0 is :
(A)1 (B)-5 (C)0

1
(D) 9
(D) sinA
(D) 1

(D)-4

(D)5

OBJECTIVE QUESTIONS
2
1. If cotd = i then the value of ‘I_CLZG is:
J3 2-sin“0
1 2 3

A) — B) = C) = D) None

(A) 5 (B) 5 (C) 5 (D)
2. Lettan A= 3 and tan B = V3 then tanA-tan B is equal to :

4-/3 443 1 + tanAtanB
(A) 0.385 (B) 0.375 (C) 0.575 (D) 0.465

CLASSROOM
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3. Triangle PQR is right angled at Q and has side lengths PQ = 14 and QR = 48. If M is the mid-point
of PR. If ZMQP = 6 then cos 6 is equal to :

7 7 7 24
A) — B) — C) — D) —
()25 ()50 ()24 ()25
4. Given 8 tan6 = 3 cos6, then the value of the expression E = sinb + cos6 + tan0 + sec + coseco +
cotd can be expressed as a+§\5 where b, ¢ and d are primes then the value of (a + b + ¢ + d)
equal :
(A) 26 (B) 25 (C)24 (D) 23
. sin 30° + tan 45° — sec 60°
5. The value of expression =
cosec 30° — cot 45° — cos 60°
(A) O (B) 1 (C) -1 (D) 2+ 43
6. In the diagram B, C and D lie on a straight line, with ZACD = 100°, ZADB = x°, ZABD = 2x° and

/DAC = ZBAC =y°. The value of (sin y°. tan y° + sec y°) equals :
A

(A)7/2 (B)3 (C) 5/2 (D)5
7. Which one of the following quantities is not rational ?
—_ 2 o
p) 1-tan” 30° (B) 4c0s°30° — 3c0830°
1+ tan“ 30°
[0}
(C) 3sin30° — 4sin330° 2(:20&
cot” 30°-1
8. A square DEAF is constructed inside a 30° — 60° — 90° triangle ABC with the hypotenuse BC = 4,
D on side BC, E on side AC and F on side AB. The length of the side of the square is :
(A)3-3 (B)3-+2 (C)2 (D) 1.5
9. Let S =sin230° + sin245° + sin260° and P = cosec?45° . sec?30° . sin®90° . cos 60°, then the correct
statement is :
(A)S<P (B)S=P (C)SxP=2 (D)S+P>3
10. Suppose that 6 is a number and 0 < 6 < 90°. Consider the following statements and select the
correct choice,
. sec(8°) <1 1l sec(8°) =1 M. sec(6°) > 1

(A) Only | is possible  (B) All are possible (C) Only Il is possible (D) Only | is impossible

11. In the given figure a and B are measured in degrees. Which one of the following statement is not
correct ?
A
100°
2
B S c
(A)p>a (B)secp =2 (C) tan3a. = /3 (D) sin(B — o) = %
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13.

14,

15.

16.

17.

18.

19.

20.

21,

22,

23.

24,

A right triangle has angles which measure 30, 60 and 90 degrees. If the perimeter of this triangle is

15+ 5 /3 then the length of the hypotenuse of this triangle, is :

(A) 5 B)7.5 (C) 10 (D) 12.5
H 0_ qjf o o o_ o
Let T, = sin45°-sin30°+cot90 and T,= sec45°-tan45 then :
cos45°+cos60° cosec45°+cos0°+cot90°
(AT, +T,=0 (B)T,-T,=0 C)T,=T, (D)T,=T,

Which one of the following when simplified is not equal to one ?

(A) tan18° x tan 36° x tan 54° x tan 72° (B) sin?19° + sin?71°

©) 2sin62°  sec42°
cos 28° cosec48°

(D) None of these

Evaluate :
sin15°cos 75° +cos15°sin75°
cos05sin(90°-0) + sin6.cos(90°-0)

sec? 10° — cot? 80° +

(A)O (B)1 (C)2 (D)3
1+secO
secO
. 2 . 2 2
sin“ 0 sin“ 0 cos“ 0 .
A B C D) 1+ sind
( )1—0039 ( )1—sin9 ( )1—sin9 (D)

If 0 is an acute angle and tan6 + cot6 = 2, then

(A) tano = % (B) tand =2 (C) tan®0 + cot®0 = 32 (D) tan’0 + cot’0 =

The value of cos?*d + sin%0 + 2 cos?20 sin20 when 6 = 60° is :

1
A) 1 B) 2 C) — (D)2 2
(A) (B) (C) N
The value of the expression (cosd — 1)(1 + cos8) (1 + cot20) is :
(A)O (B) 1 (C) sin20 (D) -1
If sin X o, _Sih X . 2, where 0° < x < 90° then cosec x has the value equal to:
1+secx secx -1
(A) 1 (B) 2 (C) 2 (D) 3
If cosO + sind = /2 cos6, then cosd — sind is equal to :
(A) V2 -1 (B) V2 (C) V2 sino (D) V2 +sin®
If x sin® 0 + y cos® 6 =sin 6 cos 6 and x sin 6 =y cos 6 then :
(A) X +y=1 (B)xt—y?=1 (C)xe+y2 =1 (D)x* —y* =1
Letx=rcosa-cosP;y=rcosa-sinpand z=rsinathen (x> +y?+2z?)is:
(A) independent of both o and . (B) independent of a but dependent on .
(C) independent of  but dependent on a. (D) dependent on both o and B.

Given 2y cos 0 = x sin 6 and 2x sec 6 — y cosec 0 = 3, then the value of x? + 4y? is equal to :

(A)1 (B)2 (€3 (D)4

2
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25. Which one of the following identities (wherever defined) is not correct ?
4 4
sin“x — cos™X cot x cotx—1
A s 5 =1 (B) = .
Sin“x—cos“x 1+tanx  2-sec“x
(C) cosec?x + sec?x = cosec?x . sec?x (D) [(1 + cot x - cosec x)(1 +tan x + sec x)] = 1
26. The expression, 2(1 + cos x) — sin is the same as :
(A) (1 — cos x)? (B) 1 — cos2x (C) (1 + cos x)? (D) 1 + cos
27. If sinx + cos x = % then sin* x + cos* x as a rational number equals :
3 15 19 23
A) — B) — C) — D) —
()4 ()32 ()32 ()32
. tan? 0 — .
28. The expression 1 + when simplified, reduces to :
1+secH
(A) sin6 (B) seco (C) coseco (D) cotb
29. If sin x + sin?x = 1, then the value of cos® + 2cos®x + cos*x is :
3 3
A) 1 B) — C) — D)2
(A) (B) > (C) 2 (D)
30. If 2cos?x + 5sinx = 4 then which one of the following is correct ?
(A) cosec?x —cotx =7 (B) cotx + sec’x = 3
(C) tan?x + cot?x = 2 (D) sec?x + cosec?x = 16/3
31. Let 6 be an acute angle such that sec?0 +tan?0 = 2. The value of (cosec?0 + cot?0), is :
(A)9 (B)5 (C)4 (D)2
32. If cosec ©—sin © = /5, where 0 is an acute angle, then the value of sin 6 + cosec 0 is :
(A) 3 (B) 1 (C)3 (D)9

NTSE PROBLEMS (PREVIOUS YEARS)

1. If A+ B =90°and A = 2B then the value of cos 2B is - [Raj. NTSE Stage-1 2005]
1 1 NG
A)— — B) — C) — D) 1
(A) > (B) > (C) > (D)
2. If x=asecO+btand and y =atan 6 + b sec 6, then the value of x? — y?is :
[Raj. NTSE Stage-1 2005]
(A) a?b? (B) @+ b? (C)a?—b? (D) 1
3. cosO__ 1=SIN0 _ 5y then the value of kiis : [Raj. NTSE Stage-1 2005]
1+sin6 cos6
1
(A)O (B)1 (C) 2 (D)2
4, Ifacos6+b sin® =3 andasin 6 —b cos 6 =4, then the value of a2 + b2 is :
[Raj. NTSE Stage-1 2006]
(A)9 (B) 16 (C) 25 (D) None of these

(7

@
o [ir ]t =t ¥
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5. The value of tan 15°. tan 25°. tan 45°. tan 65°. tan 75° is : [Raj. NTSE Stage-1 2006]
(A)O B) 1 (C) -1 (D) None of these
6. If tan 6 + sec 6 =4, then the value of sin 6 is: [Raj. NTSE Stage-1 2007]
15 8 15 3
A) — B) — C) — D) =
()28 ()15 ()17 ()5
7. The value of sin1° + sin?2° + ............. +sin%89° is . [Orissa NTSE stage-12012]
(A) 1 (B) 44 (C) 44 % (D) 45
8. In the right-angled AABC, cot A.cot B.cotC = [Maharashtra NTSE stage 1 2013]
(A) 1 (B)O (C)2 (D) None of these
9. The valueof : tan 15° .tan 25° .tan 60°. tan 65° .tan 75° is [UP NTSE_Stage-1 2013]
V3 1
A) 3 B) 1 Cc) = D) —
(A) (B) (C) 5 (D) 7
10. If sec + tanO = x, then the value of tan6 is : [UP NTSE_Stage-1 2013]
2x X% +1 2x X% —1
A B C D
A (B) = © (D) =
11. If sin26 + cosec?0 =6, thensin 6 + cosec 0 =........cccccvvveveeeernn. [Maharashtra NTSE stage 1 2013]
(A) 342 (B) 242 (C) 442 (D) V2
3 3

12. If sin(A + B) = - cos(A-B) = - and 0 <A+ B < 90° if A> B then the value of Aand B are :

[Raj. NTSE Stage-1 2013]
(A)A=45°,B=15° (B)A=60°,B=30° (C)A=0°B=30° (D)A=30°B=0°

13. If cos A + cos? A = 1. then the value of sin? A + sin* Ais : [Delhi NTSE Stage-1 2013]
1
(A) 1 (B) 3 (C)2 (D)3

14. In right triangle ABC. BC=7cm, AC—AB=1cmand «B=90° The value of cos A + cos B + cos

Cis: [Delhi NTSE Stage-1 2013]
1 32 31 25
A) = B) — C) — D) —
()7 ()24 ()25 ()31
15. - 12 5 cot?0 is equal to : [MP NTSE_Stage-1 2013]
sin
(A) 1 (B)-1 (C)2 (D)-2
16. If sin + cosb = 1, then sinBcoso is equal to : [MP NTSE_Stage-1 2013]
1 1442
A)O B) —— C)1 D
(A) (B) N (C) (D) G
17. If sin® —cos 6 = v/2 sin (90° — 0), then tan 6 = [Raj. NTSE Stage-1 2014]
(A) V2 -1 (B) V2 C)1- 2 (D) V2 +1
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19.

20.

21,

22,

23.

24,

25,

26.

27.

28.

29,

+ sin2 90° ?

[Maharashtra NTSE stage 1 2014]

89 91
(A)O (B) 45 ) — (D) —

2 2
facos®—-bsind=c,thenasin®+bcosb= [Raj. NTSE Stage-1 2014]
(A) +Va? +b? +c? (B) +va? +b% —c? (C) +yc? —a% —b? (D) None of these
(1 +tan 0 + sec 0) (1 + cot 6 — cosec 0) is equal to [Raj. NTSE Stage-1 2014]
(A)0 (B)2 (€)1 (D)-1
In sec 2A = Cosec (A — 42°) where 2A is acute Angle then value of Ais [UP NTSE_Stage-1 2014]
(A) 44° (B) 22° (C) 21° (D) 66°

Cos0-Sin6 _ 1- V3 then 0is [UP NTSE_Stage-1 2014]
Cosf+Sind  1+./3
(A) 30° (B) 45° (C) 60° (D) 90°
. 1+ Cos0 .
If cotd' + cosecH = 2, then the value of 1-Coss is [UP NTSE_Stage-1 2014]
—Cos

(A)2 (B) 4 © (D)

2 4
The value of sin?6 + ;2 is - [UP NTSE_Stage-1 2014]

(1+tan“0)
(A) Sin20 (B) Cos?0 (C) Sec?0 (D) 1
2
If sec 6 + tan 6 = P then the value of o2 _1 is [UP NTSE_Stage-1 2014]
+

(A) Cosec 6 (B) Sin 0 (c) 2o (D) 1

seco

a bsin6—acos6
If tan6 =— then the value of —— [UP NTSE_Stage-1 2014]
b bsin6+acos6
2 2 2 2
a“-b b —a
A) 1 B C D)0
(A) ® 5 ©) (D)
Which of the following is not true [MP NTSE_Stage-1 2014]
(A) sin225° + sin?65° = 1 (B) sin(90 — 6) cos(90 — 0)= ta—”ez
1+tan“ 0
o o o . tan 9
(C) cos60°= 1 — 2c0s?(90°-30°) (D) cos?6—sin0 =
1-tan“0

If sin x + cosec x = 2, then (sin'° + cosec'®x) is equal to :

(A)3 (B)O €)1

If Cosec 39° =x, the value of ———t sin239° + tan?51° —
cosec” 51°

(A) VX% -1 (B) V1—x? (C)x2—1

[Delhi NTSE Stage-1 2014]
(D)2

1

, IS
Sin®51°Sec?39°

[Delhi NTSE Stage-1 2014]
(D) 1-x
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31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41,

42,

tanb+cotd _ 5 (9 <6 <90°), then the value of 0 i - [Delhi NTSE Stage-1 2014]
tan® —cot6
(A) 60° (B) 30° (C)90° (D) 45°
If tan6 + 4 cotd = 4, the value of tan®0 + cot®0 is: [West Bengal NTSE Stage-1 2014]
1 9 1
A) 8— B) 16 C)7 = D) 27 —
(A) 3 (B) (€) 3 (D) 57

¢ is an acute angle such that tan¢ = 2/3 then evaluate _1+ tang . 1-cotd
sing +cos ¢ sec ¢ +cosecd

[NTSE Stage-2 2014]

1 4 1 4
A)— — B)—— C) — D) —
(A) 5 (B) NE (C) 5 (D) NE
If sin x + sin? = 1 the cos®x + 2cos®x + cos*x = ........ [Bihar NTSE Stage-1 2014]
(A)0 (B) -1 (C)2 (D)1
.2 .
{__siny d+cosy _sny _ [Bihar NTSE Stage-1 2014]
1+cosy siny 1-cosy
(A)O (B) 1 (C) siny (D) cosy
If sin A= % (0° < A <90°) then 4cos*A—3cosA = [Jharkhand NTSE stage 1 2014]
V3 1
(A)0 (B) 1 C) — (D) 5
2 2
If sin + cosecH = 2 then sin'®0 + cosec'™0 = .......... [Jharkhand NTSE stage 1 2014]
(A) 1 (B) 2 (C)4 (D) none of these
tanx ~_ _sinx _ [Bihar NTSE Stage-1 2014]
secx—1 1+cosx
(A) 2 tanx (B) 2 sinx (C) 6 cosx (D) 2 cotx
o o+ mpo , tan36° .
The value of cos?26° + cos 64° sin26° + 154" [Chattisgarh NTSE Stage-1 2014]
co
(A) 2 (B) 1 (©)0 (D) none of these

If cosec x —cot x = % , where x = 0, then the value of cos?x —sin?xis  [NTSE Stage-2 /2015]

16 9 8 7
A) — B) — C) — D) —
()25 ()25 ()25 ()25
If sin 6 + sin? 0 = 1, then the value of cos? 0 + cos*0 is [Raj. NTSE Stage-1 2015]
(A)3 (B)2 (€)1 (D)0
tan 43° tan 45° tan 47° is equal to [Raj. NTSE Stage-1 2015]

1
(A) 3 B) — C)1 D) 2.
(B) 7 (C) (D)
If 2tan x = 1, then value of S°SX*25NX ¢ [Delhi NTSE stage 1 2015]
COS X —sinXx

(A) 1 (B) 0 (C) 4 (D) 2
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44,

45,

46.

47.

48.

49,

50.

51.

52.

53.

54.

55.

If tan® + cotO = 2, then the value of tan?20 + cot®0 =

(A) 23 (B) 4 (C)1
1

The value of > 5

1+cot“a 1+tan“a

1 1

A) 1 B) — C) —
(A) (B) 5 (€) 2
If cos 43° = X , then the value of tan 47°

X2 +Yy

X
(A) xly (B) yix (©) ——
X“+y

If sin7x = cos11x, then the value of tan9x + cot9x :
(A)4 (B)2 €)1

If cos(a +B) =0, thensin (a—p)="7?

(A) cos2p (B) cosp (C) sina
2
if 205 0-3cos6+2 _ 1and 0° < 6 < 90°, write the value of 6.
sin 0
(A) 30° (B) 60° (C)75°

1-sin0 .
- is equal to........ccceeunnens
1+sin®

(A) cosec 6 —cot 6 (B) tan 6 —sec 6

The value of sin 12° cos 78° + cos 12° sin 78° is

(A)O (B)1 (C) -1
Value of tan20° tan40° tan50° tan70°
1
A)0 B) — C) 3
(A) (B) 7 (®)
cos6 sin® .

- is equal to
1-tan® cot6-1
(A) sin 6 + cos 6 (B) Sin6— cos 6 (C)2sin6

(C)sec6—tan 6

[Jharkhand NTSE stage 1 2015]
(D)2

(D)2

[Jharkhand NTSE stage 1 2015]

(D) ——
X +y

[Jharkhand NTSE stage 1 2015]
(D)3

[Jharkhand NTSE stage 1 2015]
(D) sin2a.
[Orissa NTSE Stage-12015]

(D) 88°

[MP NTSE_Stage-1 2015]
(D) cot 6 — cosec 6

[MP NTSE_Stage-1 2015]
(D) None of these

[Raj. NTSE Stage-1 2016]
(D)1

[Rajasthan NTSE Stage-1 2016]

1
cos0-sind

(D)

If ABCD is a cyclic quadrilateral, the value of tan%tan% + tangtan% is

[West Bengal NTSE Stage-1 2016]

(A)O (B) 1 (C) -1

tanAtanB+tanAcotB  sin’B
sinAsecB cos? A
(B) cot’B (C) —tanA

If A+ B =90° then

(A) cot?tA

(D)2

is equal to [Delhi NTSE stage 1 2016]

(D) —cot?A

. 2 2 . .
If 2sinx+cosy = 1 and16°" **°°5 Y =4 | then values of sin x and cos y respectively are

11
(A) ~%5 (B) (C)1,-1

il
23

[Delhi NTSE stage 1 2016]
1 -1

NN
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57.

58.

59.

60.

61.

62.

63.

64.

If in a right angled triangle ABC, tan B = /3, then the value of Sin B and Cos B is ?

143
2

(A0, 1 (B) > (®)

Cos*x — Sin*x =

(A) 2 Sin?x —1 (B) 1 — 2 cos?x (C) sin2x — cos?x
\/1+sin9 +\/1—sin9 _

1—sind 1+sing

2 2 2

A) — B C) —
( )sine ®) cosd © tang
If sin (A+B)=1andcos (A-B)= g then the values of A and B are :
(A) 45° , 45° (B) 30°, 45° (C) 60°, 30°

He 4
Sin v-cos 9 e—lcos % - how much?

1-sin®0

(A) 1—cot®* 0 (B) 1-tan’0 (C) tan*6 -1

a1

NS

[MP NTSE_Stage-1 2016]

V3 1

®) 53

[MP NTSE_Stage-1 2016]
(D) None of these

[MP NTSE_Stage-1 2016]

2
D) —
()cote

[MP NTSE_Stage-1 2016]
(D) 0°, 90°

[Maharashtra NTSE stage 1 2017]

(D) cot*0 -1

If in a right angles triangle ABC, cosA = % , then the value of cot A and cosec A will be :

40 40 9 41 9 41
A) —— B) ———= ©C) ——
9 41 40 40 41 9
In a Triangle ABC, if #£B=90°, AB=5, BC=12, then sin C=.....
12 5 5
A) — B) — C) —
) 13 ®) 13 ©) 12

cosec?0 —sec?d .
cosec?d + sec?d

(A) V3 (B) 1 ©)

If tand = , then the value of

&l

A
V2

cosb vsec?0—1 is equal to
(A) Sino (B) Coto (C) Seco

[MP NTSE_Stage-1 2017]
9 40

(D) ——
40" 41

[MP NTSE_Stage-1 2017]
13

D) —

(D) 5

[MP NTSE_Stage-1 2017]

1
0 5

[UP NTSE_Stage-1 2017]
(D)1

o)
il

AR ]




TYPE (I)
1. 1 2. J3 3. 0 4. bzb‘ o’ 5 0
6. 90° 7. 2 8. 1 9. il
2 2

TYPE (Il)
16.  90°

PREVIOUS YEAR PROBLEMS
1. B) 2. (B) 3. () 4. ~2 5, 1 OR (B)
8. 0 9. (D) 10. (B) 1. (B)
12,  A=30°,B=15° 17. 10 19. (A 20. (D)
2. (C) 22. (A 23. (B 26. (D) 27. (D)
28. (C) 29. (A 30.  49/64 31. /B=60°,BC=25,AC= %
37. (8 38 (D) 39. (C)

SUBJECTIVE QUESTIONS

Section (A)

A5 22
64
Section (B)

13
24

B1. 0 B-2. 3 B-3. 60° B-4 B-5 30°
Section (C)

c1. 1 Cc-2. 24° cC4 0

Section (D)

D-7. 1 D-11. (i) 2 i) -1

29
CLASSREOM




Trigonometry

OBJECTIVE QUESTIONS
Single Choice Objective, straight concept/formula oriented
Section (A)
A1. (B) A2 (B) A3. (D) A4. (B)
Section (B)
B-1. (B) B-2. (B) B-3. (D) B-4. (A) B-5. (C)
Section (C)
c1. (B) C-2. (A) c-3. (C) c-4. (B) c-5 (B)
Section (D)
D1. (A) D-2. (C) D-3. (B) D-4. (C) D-5. (B)






