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CHAPTER .
Introduction to
Trigonometry
@
KEY POINTS A
A branch of mathematics which deals T \
with the problemsrel ated to right angled ' H (hypotenuse)
triangles. It isthe study of relationship (Perpendicular) P
between the sides and angles of aright
angled triangel. c
Note: For /A — Perpendicular isBC By B >
base isAB. (base)

For £C, Perpendicualr isAB Baseis BC.
Trigonometric Rations of an acute angle in aright angled triangle express the
relationship between the angle and the length of its sides.

Trigonometric
Ratios

Mind Trick: To learn the relationship of sine, cosine and tangent follow this

sentences.
Son|1e People Have Curlww r Through Prow
sin A—E/ cos A== tanb
H H B
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snA =

COSA

tan A =

COtA

SecA =

COSecA =

2.  Opposites

Ino =

coso

tan© =

3. tan6 =

4. |dentities

sinf@+cosf=1=sin0=1-cos?0andcos?0=1—sn?0

Trigonometricratio: INAABC, B =90°. For ZA,

Perpendicular ~ Opposite side

Hypotenuse =~ Hypotenuse

Base adjacent side

Hypotenuse - Hypotenuse

Perpendicular Opposite side

Base ~ adjacent side

Base adjacent side

Perpendicular ~ opposite side

Hypotenuse  Hypotenuse

Base  adjacent side

Hypotenuse Hypotenuse

Perpendicular - Opposite side

1
SeC O =——
COsec O’ sn
1 -1
secO '’ cosO

—— coto
coto ’ tan 0

sin® cos9
—,cotg=——
cos0 sno

w Perpendicular

1+tan?0=sec?0 = tan’0 =sec?0—land sec? O —tan?0 =1
1+ cot?0 = cosec? 0 = cot? 0 = cosec? © —1 and cosec? 0 —cot? 0 = 1
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5. Trigonometricratiosof somespecific angles

ZA 0° 30° 45° 60° 90°
- 1 L 3
anA 0 5 2 > 1
/3 1 1
COSA 1 > 2 5 0
1 .
tanA 0 NE 1 J3  Notdefined
defined -
COtA Not defin J3 1 NE 0
2 .
SecA 1 NE J2 2 Notdefined
defined =
cosecA  Notdefin 2 J2 NE 1
6. Trigonometricratiosof complimentary angles
sin(90°-0) = cos o
cos (90° —0) = Sno
tan (90°-0) = cot 6
cot (90° —0) = tan 6
sec (90° -0) = cosec 6
cosec (90°—-0) = seco
VERY SHORT ANSWER TYPE QUESTIONS
1. IfSn6=cos6,findthevaueof 6
2. Iftan®=cot (30° +0), findthevalueof 6
3. 1fSin6=cos(6-6°), findthevalueof 6
7
4. If cosA= o5 find thevaueof tan A + cotA
4 _ sin6 +coso
5. Iftan®= 7 thenfindthevaueof —
3 SN -—cosH
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10.
1.
12.
13.

14.

15.

16.

17.

18.

19.
20.

21.

3 1
If 3x = cosec 6 and I~ :c:otethenfind3[x2 ——2]
X

If x=asin® and y = a cos then find the value of x* + y?

Find the value of cosec 70° — sec 20°

S 1
If 5x = sec © and < = tan 0 then find the value of S[x2 —?]

Find the value of 9 sec? A —9tan’ A

Express sec 6 in terms of cot 6

Find the value of cos 6 cos (90° —6) —sin 6 sin (90° —0)
If sin (20° + 6) = cos 30° then find the value of 6.

1+tan® 0

Find the value of >
1+cot” 6

sin®

Find the value of ﬁ
1-sin’ 0

1 cosec? — sec’ 6
Giventan 6 = ﬁ , find the value of 0055020 + o020

If @ = 45°, then find the vlaue of cosec? 9 .

2
If cos@ = g,thenfindthevalueof 2sec?0+2tan?0-7.

Find the value of 6 tan? 0 —6 sec? 0

(CBSE, 2010)
(CBSE, 2010)

(CBSE, 2011)

Express cosec 48° + tan 88° in terms of trigonometric ratios of angle between

0° and 45°.
5sn0-4sn9 .
is

If 5tan 6 —4 =0, then value of :
59n0+4cos6

5 5 1
(@ 5 () & © 0 @ 5
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22.

23.

24,

25.

If A and B are complementary angles, then
(@) snA=sinB(b) cosA =cosB(c) tanA=tanB  (d) secA =cosec B
InFig.if AD=4cm,BD =3cmand CB =12 cm. thencot 6 =

12 5
@ 5 () 15 A
13 12
© 3 @ 13 N D
Thevalue of tan 1°, tan 2°, tan 3° tan89°is. oL -
(@1 (b) -1 (c) O (d) Noneof these

If 6 and 26 — 45° are acute angles such that sin 6 = cos (20 —45°) thentan 6 is
1
(@1 (b) -1 (© V3 @ 7z

SHORT ANSWER TYPE (I) QUESTIONS

Provethat :

26.

27.

28.

29.

30.

31

32.
33.

sec? 0 —sec? 9 =tan? 0 + tan? 0

1+sno
1-sn®6

=tan 6 + Sec O
If x=psecH +qtanB & y=ptan O + qsec 6 then prove that x> —y? = p? — ¢

1
If75in26+300326:4thenshowthattan6:ﬁ

1 1
If Sin(A-B) = E,cos(A+ B) = > then find the value of A and B.

cos® 20° + cos? 70°
sin?59° +sin?31°

Find the value of

Provethat : tan 1° tan 11° tan 21° tan 69° tan 79° tan 89° = 1
If sec 4 A = cosec (A —20°) then find the value of A.
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Cosec’A + 1

34. If 3cotA =4, find the value of )
Cosec’ A -1

35. If tan (3x—15°) = 1 then find the value of x.

A+B C
36. IfA,B, Careinterior anglesof AABC, the provethat COSGC(T) = SeC(E) .
(CBSE 2011)

37. InAABC,rightangled at B,AB=5cmand ZACB =30°. Find BCandAC.
38. If tan 6 = cot (30° + 6), Find the value of 6. (CBSE, 2012)
39. showtha: 2= _,_ . (CBSE, 2014)

C0s 60°

40. Findthevalueof ,if —°25% 4 _9S% _ 4 g<qoe (CBSE, 2014)

1-sn® 1-snO

SHORT ANSWER TYPE QUESTIONS

Provethat :
tan A +SecA—-1 _1+SinA

4l TanA_SecA+l  CosA
1 1 1
42. Sec X—tanX COSX COSX Sec X+ tanx
43, tan© + cotd =1+tan 6 + cot® = sec 6 coseco +1

l-cot6 1-tan6
44. (sin© + cosec 0)? + (cosO + sec 0)>= 7 +tan? 6 + cot? 6
45. secA (1-sinA) (secA+tanA) =1
46. Iftan® +sin®=m, tan ® —sin 6 = n then show that M2 —n? = 4 /mn .

1 1
47. 1f sec6 = X+— provethat sec6 +tan 0 =2xor —
4x 2X

48. Ifsin®+sin?@ =1, provethat cos’ 6 + cos*6 =1

49. Without using trigonometric table, the value of
cot 6 tan (90° — B) — sec (90° — ) cosec O + sin® 65° + sin? 25° + /3 tan 5°
tan 85°.
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50. Provethat : CO1(90°—6)  Cosec(90° —6)sin® _
tano tan (90° — 6)
51. Findthevalueof:

sec’ 0

cos 20° + cos® 70°
sec? 50° — cot? 40

77° tan 45° tan 53°.

+ 2 Cosec? 58° — 2 Cot 58° tan 32° — 4 tan 13° tan 37° tan

52. IfA, B, Caretheangles of AABC then prove that cosec?

+
B C]—tan2%=l

sn15°cos 75° +cos 15° Sn 75°
cosOsin (90° —6) +sin 6 cos(90°—6)

53. Find the value of sec? 10° — cot? 80° +

54. Provethat : 21900 _ 20 _cot?e. (CBSE 2012)
sin 6 cosO

55. Ifcos®+sin® = /2 cosq, then show that cos® —sin6 = /2 sin®.

B sin30° +tan 45° — cosec 60°
sec 30° + cos 60° + cos 45°

56. Evaulate: (CBSE, 2012)

SnASn(©@°-A) _ . 2,
ot (90— A) (CBSE, 2012)

58. Ifacos6=bsin6=m and asin®—-bcos6=n (CBSE, 2001 C)
Provethat : a® + b? = m? + n?

59. Ifacos®—bsin®=cprovethatasin®+bcos6 = +,/a’+b%—c?.
(CBSE, 2001 C)

57. Provethat: 1-

60. Without using trigonometric tabl ets, evaluate:
sec?54° — cot? 36°
cosec?57° — tan? 33°

+25in?38° sec?52° — sin? 45° (CBSE, 2005)

LONG ANSWER TYPE QUESTIONS
ProveThat:

SecO+tan6—-1_ CosO
tan6—-SecO+1 1-Sno

61.
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1 \( 1)
@ro) " Core) “Snie—sno
63. 2(sin®0+cos?0) —3(sin*@+cos*B) +1=0
64. (1+cotA +tanA) (SsnA—cosA)=sinAtanA —cotA cosA
65. 1f Sin®+ Cos6 = mand Sec 6 + Cosec 6 = n then show that n(n? —1) = 2m
66. findthevalueof :

6

N

e

Cot (90° - 6) tan § — Cosec (90° —6)Sec®  Cos” (50° + 6) tan” (40° —6)

Sin12° Cos15° Sec 78° Cosec75° tan 15° tan 37° tan 53° tan 75°
67. Provethat:
1 1 1 1

CoscO+Col0 Sn6® SnB  Cosech— Cot 0

Coso Coso
=m and

68. If Cosf Sinp

= n, then provethat (m? + n?) Cos’ B = n?

69. Iftan®+ Sin®=m.tan 6 —sin 6 = n, then prove that m? —n? = 4/mn
70. Provethat :

_ Sn’6-2Sn‘6 _
2Cos* 6 —Cos’ 0

71. Cot 6 tan (90° —6) —Sec (90° —6) Cosec 6 + /3 tan 12° tan 60° tan 78° find its
vaue.
72. Findthevaueof —

Sec (90° — 0) Cosec 8 — tan (90° —8) Cot § + Cos? 25° + Cos? 65°

3tan 27° tan 63°
ANSWERS AND HINTS
1. 45° 2. 30°
' 168
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11.

13.

15.

17.
19.
21.
23.
25.
27.
29.
31.

33.

35.
37.

40.
51.

56.

71.

1+ Cos’ 6
Cot 6

50°

T gl » N

tan©

(©)
(@
@

22°

20°
AC=10cm, BC= 5.3 cm
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10.

12.

14.

16.

18.
20.
22.
24,
26.
28.
30.
32.

36.
38.

49,
53.

60.

72.

© wlk

sec 42° + cot 2°
(d)
€)

A=45°,B=15°

17
8
Hint: A+ B+ C=180°

30°

V3
2

2+ 23

wilnN
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PRACTICE-TEST

Introduction to Trigonometry

Time: 1 Hrs. M.M.: 20
SECTION-A
. 4 .
1. IfS|ne=gWhatlsthevalueofcose. 1
2. Writethevaueof Sin (45° + 6) —Cos (45° —6). 1
3. Ifcos9a = sinoand 9o < 90°, thenthevalueof tan5a.is 1
1
@ 7 0) V3 © 1 (@ ©
4. If SnA+sin?A=1,thenthevalueof (cos’A +cos*A) is 1
1
@1 (b) 5 (c) 2 (d) 3
SECTION-B
5. If 5tan 0 = 4 then find the value of 58_|n9—3Cose 2
58 n6+2Cos0
6. Findthevaueof tan 35° tan 40° tan 45° tan 50° tan 55° 2
7. Provethat (sin o + cos o) (tan o + cot o) = sec o + COSec o 2
SECTION-C
i +
8. Provethat — 19 +17C0S0 o e 3
1+ Cos6 Sno
CosA Sin? A .
) — =Sn A+ CosA
9. Provetha - A T CosA_SnA 3
SECTION-D
t + -1 Cos 6
10. Provethat an 6+ Sech = 4

tan®—-SecO+1 1-Sin6’

@2

ooa
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