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e —____ TRIGONOMETRIC RATIOS

‘ - REVISION oOF KEY CONCEPTS AND FORMULAE

An an&_’,le 1S CO'“SlC:Tl‘;C:h as the flgl:lre obtained by rotating a given ray about its end-point. The
;e\'ol"‘f‘g ray s calle \€ generating line of the angle. In Fig. 9.1, theinitial position OA is called
the initial side and the final position Op is called the terminal side of the angle.

@ Jejndjpuadiad O

Initial side

" —>
Fig. 9.1
The measure of an angle is the amount of rotation from

If ABC is a right triangle right angled at Band /BAC = ¢ (see Fig. 9.2), then with reference to
angle 6, Base = AB, Perpendicular = BC and, Hypotenuse = AC . Therefore,

Perpendicular _ BC Base AB

0

Fig. 9.2
the initial side to the terminal side.

. in® = = .e 0= — 7~ _ 7
() sin Hypotenuse  AC (i) cos Hypotenuse AC
P di
(i) tan 0 = erpendicular _ BC (iv) cosecd = Hypotef\use _AC
Base AB Perpendicular BC
Hypotenuse AC Base AB
= == i) cotl=—vo-——=">=
() 0 = e~ 4B () o = e mendicular ~ BC
1 ; 1 e
i =—— (i 8= iii) cot® = —— 0 0=1
. (i) cosecH o (i) sec o8 (iii) co an 0 (iv) sin 0 cosec
. sin 8 g = 58 0
(v) cosOsech =1 (vi) tanBcotO=1 (vii) tan O = cos B (viii) cot9 = sin.B
- The trigonometric ratios for angles 0°, 30°, 45°, 60° and 90° are given in the following table.
0° 30° 45° 60° 90°
T. ratios
1 — | B
sin 0 0 2 2 2 !
B | L |1 .
cos 6 1 2 V2 2
1
o 6 0 _\/_5- 1 Jj Not defined
cosec 0 Not defined | 2 V2 3 1
- 2
- 2 Not defined
sec 1 J3 V2 ©
— 1
N 0
cot 0 Not defined | 3 . J3

9.1



92 MATHEMATICS
6. The values of sin 8 and cos 8 never exceed 1, whereas the values of secB and cosec @ Are
always greater than or equal to 1.

. SOLVEDEXAMPLES

'MULTIPLE CHOICE QUESTIONS (MCQs)
EXAMPLE 1 Which of the following is not defined? .
(@) cos0° (b) tan 45° (c) sec90° (d) sin90

Ans. (c)
SOLUTION By using definitions of various trigonometric ratios, we find that sec 90° is undefineq,

ALITER sec 90° = 1 = l, which is undefined.
cos90° 0
1 .
EXAMPLE 2 For 0° < 0 < 90°, the maximum value of —— 15
sec@ A
(@ 1 () 0 (c) undefined @ =
Ans. (a)

SOLUTION We find that LB = cos 6, which attains all values between 0 and 1 (including 1 but
sec

1
excluding 0) as @ varies between 0° to 90°. Hence, the maximum value of .seﬁ is 1.

|
EXAMPLE 3 If €088 ==, then cos® - sec® is equal to

2l

3 3 V3 V3
@ 3 ®) -3 (©) Y (d) i
Ans. (b)
SOLUTION We have, cose=l.Therefore, sec9=—1—=2.Hence, cos()—se<:(3=l-2=--é

2 cos 6 2 2

ALEEER c050=%:9=60°:sec9=sec60°=2
Hence, COSB—SECB=-——2—-—§_

EXAMPLE 4 If 0 S A, B < 90° such that sin A =% and cosB:%, then A+B =
(@) 0° (b) 60° () 90° (d) 30°

Ans. (0)
SOLUTION We have,

] R,
smA=-EandC°SB‘E = A=30°and B=60° = A +B = 90°

EXAMPLE 5 In Fig. 9.3, A ABC s right-angled at B and tan A = % If AC =5 cm, then the length of BC

is
(a) 4cm (b) 12am (€) 3am d) 9an C
Ans. (a)
SOLUTION We have, S5cm
4 BC 4 3
- —=—= AB=-B i
tnA=3= 2573 e n
Fig. 9.3
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ApPYIng Pythagoras Theorem in AApc . We

obtain
AR + BC? = AC?

3 BC? = 2
- (EBC) + 25 = 9BC? 4 16BC? =400 = 258C? = 400 = BC* =16 = BC = 4

EXAMPLE ¢ If A is an acute angle in o ight triangle ABC, right angled at B, then the value of
GnA+cosA is

(@) equal to 1 (b) greater than 1 (c) less than 1 (d) 2 C
Ans. (b)
SOLUTION In AABC, we find that

sinA=-liS and cos A =£

AC A .
Fig. 9.4
= sinA+cosA=-l£+ﬂ=M ..(i)
AC AC AC
In AABC , the sum of any two sides is greater than the third side.
AB

AB+BC > AC = +BC>1=>sinA+cosA>1 [Using (i)]
EXAMPLE 7 If cosec® = 2 and cot 0 = \3a, then the value of a is
(2 1 (b) 2 © V3 d) 28
Ans. (a) >
SOLUTION We have, cosec =2 and cot 6 = /34

AB
= g—g = 2 and 3c J3a 2x x
= BC = LACand AB = 3aBC pad |
z ; Fig.9.5
3 .

— BC = %AC and AB = -0 AC ()
Applying Pythagoras Theorem in AABC , we obtain

AB? + BC? = AC?
= %azACZ + %Ac2 = AC? [Using (i)

3 2 1 3 2 3 2 =1 =1

— —-=1 e =1
= 4a + 2 =1 2

ALITER We have, cosec0 = 2- So, consider a right triangle ABC with hypotenuse (= AC) = 2x and
’ 1 | .
perpendicular (= BC) = x. Applying Pythagoras Theorem in AABC, we obtain
AC? = AB? + BC? = 4x* = AB? +x* = AB = S3x

Cotﬂ:f—B-:pcot0=[3—-£=7cot0=\/§=>\/§ﬂ=\/§ﬁx=l
BC x

EXAMPLE 8 In Fig. 9.6, tan A = cot C is equal to

5 7 7
@ 0 (b) 12 (c) 13 (d) 13
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A\H\, (ﬁ)
SOLUTION In right triangle ABC, we have AB = 12 cm, AC = 13 cm. A
' AC? = AB? 4 BC? = BC = VAC? - AB? = V169 - 144 = 5 I
BC BC ¢
t: " —— B — R
an A g “nd cot C M C
— Fig. 9g @

tan A =1—52—and cotC=1£ = tanA -cotC=0

EXAMPLE © Jf cos@ = é, then 2sec? @+ 2tan?0 -7 is equal to
@) 1 ®) 0 (c) 3 (d) 4 ¢
Ans. (b) o3
SOLUTION We have
2x
cosf=2 _ Base 2 Fig o7
3 Hypotenuse 3 -

So, consider a right triangle ABC with base AB = 2x and hypotenuse = AC = 3x. Using Pythagors,
Theorem, we obtain

AC? = AB? + BC? = (3x)* = (2x)? + BC? = BC = \/5x
In AABC, we obtain

2 2
25ec29+2tan29—7=2x(%) +2(£] -7=%+§—7=0

2
EXAMPLE 10 In AABC, right-angled at C, if tan A =1, then the value of 2sin A cos A is
1 V3
(@) 1 b) 5 () 2 d -

Ans. (a)

BC
SOLUTION In AABC, it is given that tanA =1 = acs 1

So, let BC = x and AC = x. Using Pythagoras Theorem in AABC, we obtain
AB* = AC? +BC? = AB? =x? +x? = AB = \/2¢

. BC x 1 AC X 1
SNA=—=—=-—"and cosA="=-_-_% _ 1
AB 2x 2 AB  2x 2
B A 980
P A=2>(—-><—=1. Fig. 9.
Hence, 2sin A cos R q

1
EXAMPLE 11 If for some angle 0, cot?20 = N then the value of sin 30, where 30 < 90°, is

1 V3
@ 75 (b) 1 (c) 0 (d) -
Ans. (b) 1

SOLUT]ON We h.ave, COt29=$ = 29=60° = 6=30°= 39= 900:5in36=5in90°=1

EXAMPLE 12 In Fig. 9.9, if AD = 14 c¢m, then the valye of tang is

14 5
@ 7 ®) 3 © 3 @
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ARS: 1;()1 N We have, AE = BC =5 ¢y
"’l‘UID"N em = AE+DE=14em o DE = (14 - 5) cm =
~:ht yriangle ABC, we obtain
In N”‘\C; - AB* + BC?

;32 - AB*+5% = AB? =169 -25 - 144 = AB

9 cm

=12cm = CE =12cm

= . ht triangle CED, we obtain
P B2 4
an®=pr =79 " 3

5s5in 0 - 2 cos
5sin@+2cos0 S

4
o AMPLE 13 If tan@ = 5 then the value of

1 " 3
Ans. (@) )
OLUTION We have, tan0 = =

pividing numerator and denominator by cos g, we obtain

55in9_2c059 4
5sin0-2cos® _ cos® cos® _Stan6-2 °*5"2 4-2 1
5sin 0 + 2 cos 6 5sin0+2cose 5tan 6 + 2 5x§+2 4+2 3
cos 0 cos 0
4sin A +3cos A
EXAMPLE 14 If 2tan A =3, then the value of 3 o 3 4 is
7 1 . .
(@) —JI_—B- (b) —\/ﬁ (©) 3 (d) does not exist
Ans. (c) [CBSE 2023]

3
SOLUTION We have, 2tan A=3 = tan A =E

4sinA+3cos A
dsn A dcoss. cos A [Dividing numerator and denominator by cos A]
4sinA-3cos A 4sinA-3cosA
cos A
4x§+3
_4tanA+3 _ 2 =_9_=3
3

- 4tanA-3— 4,(%_3

EXAMPLE 15 Iy Fig. 9.10, ABCD is an isosceles trapezium, its perimeter is
@ (8+ 42)units  (b) (10+ 2v2) units (¢) (10+ 4y2)units  (d) (11+ 4V2)units
Ang, ©

YLUTION In AAED, we obtain

A A 3

tan45°=—E-=>1=-—2—...—ﬁED=2=>CF=2 5 units B
AA ; §2u it .

Agair - ' 2 units

8ain in ED, we obtain 45°§ |
sin45°3AE __1_=__2__.=>AD=2~/2 D E S

aD 42 AD Fig.9.10

B




Y s EMar Iy,

CO=CFyEF+ED=24342=7
Perimeter = AB+ BC+CD+ AD =3+ 2J2+7+ 2J2 = (10 + 4»/5) units

. 2 2 ’
- " - Cos
ENAMPLE 16 In Fig, 9,11, AM = MC and £ is a right angle, then sin”a o 5 caual o

2 _ 42
W - 3 Sa® ~ db? i = Sb: (d) 31’—:—4%
@) Sa% — 4t (b) m () b2 - da 4n° - 5b A
Ans, W) . /
SOLUTION Applying Pythagoras Theorem in right triangle ABC, we obtain X
- e - 2 2 MI
ABY = AC? 4 BC? = b? = a? + BC? = BC=b* -a /
Thus, in right triangle BCM, we obtain: BC = Vb2 — a?and CM = a2 - ¥ 1a
Applying Pythagoras Theorem in ABCM, we obtain Fig.9.qy C
: o ab_MP-3? o Jaoag
BM* = BC* + CM? = BM? =b*-a L ummr aaakel bt = S
In ABCM, we obtain )
M a2 . BC = 2Jb? - 2
sina = = = and cosa = = 5 >
BM a2 —322  J4p? - 342 BM  J4p? - 34
2
: sinfa—cos? g = & _ 407 -d’) _ 5a° - 4b?
N 4327 4?32 47 -3a2
EXAMPLE 17 In Fig. 9.12, the value of DE is
(@ 5v2 units (b) 10 units (c) 10V?2 units (d) 15v2 units :
Ans. (c)
SOLUTION Clearly, CD = AB = 10 units. In right triangle DCE, we obtain 45° e
CE CE
tan45°= — = 1=== = CE = 10 units
CD 10~ un i
Again in ADCE, we obtain A 10Unts B
Fig.9.12
sinase < CE _ 1 _ 10

— _— = D = 1
DE 2 - DE = DE le/Eumts

EXAMPLE 18 A penduh{m of length /3 m is attached to a point 2.3 m from the ground. It swings through
an angle of 30° on each side of the vertical. The height above the ground at ends of its path is

(a) 09m (b) 0.6 m (©) 0.7 m (d) 0.8 m
Ans. (d)

SOLUTION In right triangle AMO, we obtain

cosBO°=2-A4 £=OM

—

3
oA = > 7 =>OM=—2-m=1.5m

AP = BR = MQ

].3 dHorizontND
Fig. 9.13

- AP=BR=OQ-OM=2.3m—1.5m=0.8m

. , V3
EXAMPLE 19 Given that 8in(A +28) ==~ ond cos(A + 4p) = g, where A and B are acute angles: T

value of A is
(a) 30° (b) 45° (c) 60° (d) 90°
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1o have, Sin(A + 2B =[§_
qoN Weh ) ) and Cos (A + 4B) = (

sin (A + 2B) = 8in 60° and Cos(A + 4B)
A+2B=60°and A 4 4B - ggo
2 2A+4B =120° and A 4 4B = gpo

= €08 9(°

= (2A + 4B) - (A + 4B) = 120° - 90° = A = 30°
PLE 20 %“’“2 30° - sec? 45° + sin? gge

5
® 7§ © -5

s is equal to
1 1
@ - @ 1
- [CBSE 2023]
@LUTION :?;-tan2 30° - sec?45° + sin? §0°

3( 1Y 2 (V3 Y
=Z[-\/?) -(+2) +(T} =%x%—2+%=1-—2=—1

. 3
DAMPLE 21 If sina = > and cosP =0, then the value of tan (B - a) is

1
o1 ®) V3 © % @ L

Ans. ()
LUTION We have,

; 3 .
smo.=—2— and cosB =0 = sina = sin 60° and cosp = cos90° = o = gp° and B = 90°

tan (B ~ o)) = tan (90° — 60°) = tan 30° = 8
EXAMPLE 22 If sin© +cos@ = \/Ecosﬂ, 0 # 90°, then tan® =
@ V2-1 ) v2+1 © V2 d -v2
Ans. (a)
SOLUTION. We have,
sin 0 + cos 6 = 2 cos 6 = sin 6 = (V2 - 1) cos & = sc—?s—:-=\f2-—-1 = tanf=+2-1

EXAMPLE 23 In a AABC, right angled at B, the value of sin(A +C) is

1
(@ 0 (b) 1 © 3 (d) g

Ans, (b)
OLUTION In AABC, it is given that £B = 90°

A+B+C =180° = A+90°+C=180° = A+C=90" > sin(A+C)=sin90°=1
EXAMPLE 24 If sin® - cos @ =0, then the value of sin® 0 + cos* B is

1 3
ot ® 3 © 3 @ 3
Ans. (b) 2
SOLUTION we h ave,
i sinb tanf=1=> 0 = 45°
9m9-6059=0=>sin0=c059=>-5;—9-—1=> anf=1=0-=

4 4
1 1.1 1
sin?0 + cost B = (sin 459" + (c0s 457" = (7—5) * [7;) =2v1°3%
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' | to
ENAMPLY 25 sec® when expressed in terns of cot 0, is equa
[ J 2
1+ c0t°0 __l__t_‘-'_?iz_q ) 1-cot“9
oot 0 (1) V1+ cot?0 (©) T cot® cot 6
Ans. (0) [CBsk 2y
SOLUTION 1+ cot?0 = cosec?0 = 1+ cot?0 = cosec0
V1 + cot?o _cosecd 1 sin0 _ 1 _ect
cot 8 ot® sin0 cos® cosO
5 sin @+ cos0
EXAMPLE 26 If tan@ = Tz’ then the value of 5n0—cos® °
17 17 1—7_ _l
@ =7 ® - © T3 d ~13
Ans. (a) [CBSE amy
sin 6 + cos 0
sin 6 + cos 6 cos 0 _
SOLUTION o "o <9 ~ sinB-cos0 [Dividing the numerator and denominator by cosg)
cos 6
sin 0
+1 S
_ cos 8 dtan9+1_12+}__11__z
sinb . tan0-1 5 _; -7 7
cos 0 12

1
EXAMPLE 27 If tan (A + B) = /3 and tan(A - B) = Nk A > B, then the value of A is

(a) 30° (b) 45° (c) 60°
Ans. (b)
SOLUTION We have,

(d) 90°

1
tan (A + B) = +/3 and tan (A - B) = —= = tan (A + B) = tan60° and tan (A - B) = tan3(0°

V3

=
2 tan 30°
EXAMPLE 28 1.7 73q0 i8 equal to
(a) sin 60° (b) cos 60° (c) tan 60°
Ans. (a)

2x
2 tan 30° \/ 2
SOLUTION e 3 e 751
1+ tan” 30 ( 1 J | 3
1+ 3

3

EXAMPLE 29 In Fig. 9.14, lengths of sides BC and AB are respectively
@) 12em,3/3cm  (b) 3cm,3V3cm () 12cm,6V3 cm

Ans. (b)

(d) sin 30°

A+B=60°and A-B=30° = (A+B)+(A-B)=60°+30°= 24 =90° > A=45

[CBSE 2023]

(d) 18cm,9/3 cm
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L 9.9
L
JTION In AABC, we have )

Qb
| 0 AB -

in30° = — and cos30° = £ )

sin3( aC - .

1 _BC q¥3_aB i - .

276 2 6 =3cm, AB=3 B
’ . 2 6 T A Fig.9.14

(AMPLE 30 In an acute angled triangle ABC, if sin(A + B - Q- 1 cos(B+C - A) = _\/% Then
Pl _ ;
peasure of angle B 1s

“) 37% (b) 45° (C) 750 (d) 62.5°

Ans. (@)

ouTION We have, sin(A + B—C) =~ and, cos(B+C - A) = =

V2
" sin(A + B = C) = sin 30° and cos (B + C - A) = cos 45°
> A+B-C=30°2and B+C-A=45°=> (A+B-C)+(B+C~A)=30°+4°
2B = 75° = B=37%

inC .
PAMPLE 31 In a AABC, if ZB =90°, BC=5 cm, AC— AB =1 cm. Then the value of 1+sinC 4

1+cosC
18 36 25 31
® 2 ®) 31 © 35 @ 3¢
Ans. (0)
SOLUTION Let AB = x cm. Then, AC - AB=1 cm gives AC=(x + 1) cm. A
Applying Pythagoras Theorem in AABC , we obtain

(x+1) x

AC = AB2 +BC* = (x+1 =22 +25 = 2x+1=25= x =12

AB=12cm and AC=13cm c 5cm B

Fig.9.15

BC 5
Thus, SinCE_@E%zand cosC=—=—

1 12
1+sinC _ +ﬁ__2_5_
l+cosC 4,2 18

13

Hence,

ASSERTION -REASON BASED MCQs

Each of the following examples contains STATEMENT-1 (Assert?on)_ and STATEMENT-2 (Reason)
and hag fo]lowing four choices (a), (b), (c) and (d), only one of which is the correct answer. Mark the
Correct chojce,

(a) Statement-1 and Statement-2 are True; Statement-2 is a correct explanation for Statement-1.
(b) Statement-1 and Statement-2 are True; Statement-2 is not a correct explanation for Statement-1.
(© Statement-1 is True, Statement-2 is False.

(d) Statement-1 i False, Statement-2 is True.

EXAMPLE 3, Statement-1 (A): In Fig.9.16, the trigonometric rutxb.slof angle © depend only on the valye
of 0 and are independent of the position of the point P on the terminal side

AY of angle 0.
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Statement-2 (R): In a right triangle ABC right angled at B, if éBAC:gIHIe?l

AB
Sin 0 = %% <1 and cos0 == < 1 because the hypotenys, Acy

the longest side.
Ans. (b)
SOLUTION Statement-1 is true (see Theorem on page 462 of the main book).
Statement-2 is also true but it is not a correct explanation for statement-1. Hence, Option ()
correct.

EXAMPLE 33 Statement-1 (A): For any acute angle @, the value of sin @ cannot be STeate
than 1.
Statement-2 (R): Hypotenuse is the longest side in any right angled triangle.
Ans. (a)
SOLUTION Both statements are true and statement-2 is the correct explanation for statement.],

e Srilf= Perpendicular <1,
Hypotenuse

EXAMPLE 34 Statement-1 (A): For 0 <0 <90° secx +cosx > 2.

Statement-2 (R): Forany x >0, x + = 22,
x

Ans. (a)
SOLUTION For any x > 0, we find that

2
(../--i) 20:>x+1—220:>x+122
Jx x 2

So, statement-2 is true. Since, sec x =

. Therefore,
Cos x

1
5eCX +COSX =COSX+— > 2
cos x

So, statement-1 is also true and statement-2 is the correct explanation for statement-1. Hence
option (a) is correct,
PRACTIGE EXERGISEs
MULTIPLE CHOICE QUESTIONS (MCas)

Mark the correct alternative in each of the following:
1. If sin6=xandsecB=y, then tan® is equal to

(a) xy (b) x/y () y/x (d) 1/ xy
2. Given that sin6=-Z-, then tan® is equal to

b b - a a
@ Vv O R I S
[CBSE Sample Paper 2

P |
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I8 then 4sinp - 3cosp
N stanp = 3, 4sinf + 3cosp =
: b) 1/3
W led(ﬂ)B i : (c) 273 (d) 7/25
4 I(AABC right ang (‘b) 0 tanA =3, then cosAcosC -sinAsinC =0
W AABC areinth © 1 (d) VA
angle 0 arein theratio1:1:2 ; : le C), then
g the a6 secA tanA respectively (the largest angle being angl€ C)
he value of CsecB  cotB
(@ 0 o) 12 (© 1 (d) V3
jf ¢ is anacute angle such that cos = 9, then SinOtan6-1 _
b 1 2tan?9
1 ®) 5 3 160
@ &5 ok © 60 (@ 73
a asin @ + b cos
9 =—, then i
. [fand=y 2500 —bcoso 1s equal to
ﬂf_i.l.i (b) a? —b? a+b a-b
@ 2_p? a® +b? © 75 @ 25
5sinB-4cosH
tan0 -4 =0, then the value of ——— —— j
8 163 5sinB+4cosH s
5 b S 1
@ 3 ®) % (c) 0 @ ¢
. If 16cotx =12, then SNE-7 equals
sin x + cos x
1 3 2
(@ 7 (b) 7 © 7 (d) 0
10. If 8tanx = 15, then sinx —cosx is equal to
8 17 1 7
@ 17 (b) - © 17 @ 17
1 cosec?0 — sec’ 0
11. If tan 8= —, th Al
J7 en cosec? + sec’ 0
5 3 1 3
(@ 7 ®) 7 © 12 @ 7
12, If tan0= %, then cos®0 — sin2@ =
7 =7 4
(@ % (b) 1 : © =5 d 25

. 8 (1+sinB)(1-sinB)
1. f0is an acute angle such that tan’0 = o then thie value of (1+cos8)(1—cosB)

@ 3 (b) g ‘ © 3 @ 7o

I, If 3 55in@—2sec’8+2c0s0
- £ 30050 =55in 0, then the value of S0+ 25000 2c0s0

271 316 542

l (@) 75 ®) 937 © 2037 (d) none of these
> I tan? 450 _ 052 30° =  sin 45° cos 457, then x = 1
(@) 2 (b) -2 (@ 5 (d) P

b,
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16.

19,

21.

24,

25.

26.

MATHEM AT'CS

XS .23 o 24c0
1t Y oosect30° sect 45 = tan?60° - tan?30°, then x =

8 cos? 45°sin?60° 0
@1 (b) -1 (c) 2 ()
+ If X tan 45° cos 60° = sin 60° cot 60°, then x is equal to
1 1
(@ 1 ®) V3 © 3 @7
- Ifangles 4, B, Cofa A ABC form an increasing AP, then sin B =
1
1 il
@ 3 (b) g (c) 1 (d) N;]

tan” 0 — cosec?0

25 T
tan“ O + cosec“8

If 8 is an acute angle such that sec?0 = 3, then the value of

4 3 2 . L
@ = ®) © 7 d) 7
2tan 30° is It
1+tan?30° a0 _
(a) sin 60° (b) cos 60° (¢) tan 60° (d) sin30°
[NCERT, CBSE 23
1-tan?45°
T+ 5o 5000l 0
(@) tan 90° ) 1 (c) sin45° (d) sin0°
[NCERT|
sin 2A =2 sin A is true when A =
(@) 0° (b) 30° (c) 45° (d) 60°
[NCERT]
2tan 30° alt
1= tan?30° 5 €qual to
(a) cos 60° (b) sin 60° (c) tan 60° (d) sin 30°
[NCERT]
If cos© =§-, then 25ec26+2tan29—7 is equal to
(a) 1 () 0 () 3 () 4
In Fig. 9.17, the value of cos ¢ is
5 5 3 4
@ 7 (b) 3 (© 3 @ 5
A A
xﬂ
y°
O D
/)
_ B c D B
Fig.9.17 Fig. 9.18 Fig.9.19
In Fig.9.18, if AD=4 cm BD =3 cm and CB =12 cm, then cot 0=
12 S 13 12
(@) ®) 13 © 3 @ 33
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we

if D is the mid- ®
0.19,if D1 1d-point of BC, then the value of S2tY° is

o, In Fig: =
() 172 © 13 (d) 3/4

‘ (3)2

CASE STUDY BASED MCQs

sn-ud“fal design a strt.xctur? is composed of triangles that are interconnecting. A truss is one
# f the major types of engineering structures and is especially used in the design of bridges and
puildings: Trusses are desxgn?d to support loads, such as the weight of people. A truss is
oxclusively made of long, straight members connected by joints at the end of each member-

A,

S —

Fig.9.20
A
This s a single repeating triangle in a truss system.
(i) Inabove triangle, what is the length of AC? o
8
(a) 5 ft (b) 6 ft (c) 8 ft d) ﬁff ; |
(i) Whatis the length of BC? Fig.9.21
4
(a) ﬁft (b) 443 ft () 8ft d) 83t
(iii) Ifsin A= sin C, what will be the length of BC?
(a) 2 ft (b) 4 ft (c) 8ft (d) 4J2ft
(iv) Which of the following relation will be true in the triangle?
) B . (A+B)__. (C
(a) Sln(:A;—C) = COS(E) (b) Sl.ﬂ.(-——:—'2 ) = sm( 2)
A-B C
(c) cos(A;B)=cos(%) (d) cos( 7 ):cos(-i)

W) Ifthe length of AB doubles what will happen to the length of AC?
(b) doubles the original length

(2) remains same
(c) become three times the original length  (d) become half of the original length
B trolley carries passengers from the groun
Mountain chateau located at P as shown in Fig.
J ° R = 60°
Point C at the base of mountain. Here & = 30°, B = 60°

d level located at point A to up to the top of
9.22, The point A is at a distance of 2000 m from
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Fig. 9.22
(i) Assuming the cable is held tight what will be the length of cable?
4000
(a) 2000 m (b) 2000¥3m (¢) 4000v3m d —Fm
(ii) What will be height of the mountain? '
2000 '
(a) 1000 m ®) —F™ (c) 2000 m (d) 200043m
(iii) Whatwill be the slant height of the mountain?
4000 4000
(2) 4000 m (b) —5~m () 40003 m d —zm
(iv) Whatwill be the length of BC?
2000
(a) 1000 m (b) —-m (c) 1000¥3m (d) E%Om
(v) What will be the distance of point A to the foot of the mountain located at B?
4000 4000
(2) 4000/3m (b) 4000/6m © 7™ (d —m

30. Kite festival is celebrated in many countries at different times of the year. In India, every year
14th January is celebrated as International Kite Day. On this day many people visit India and

participate in the festival by flying various kinds of kites.The picture given below, shows kites
flying together.

4 B
A
E
E 3
3
ao0° 60°
D c E
Fig.9.23

In Fig. 9.23, the angles of elevation of two kites (Points A
C) are found to be 30° and 60° respectively, Takin

(i) the lengths of strings used (take them strai
(i) the distance ‘d’ between these two kites.

int
and B) from the hands of aman (Po
& AD =50 m and BE =60 m, find

e
ght) for kites A and B as shown in the I8

(cBsE 2!
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ASSERTION - REASON BASED MCQs

X ring questions contains STATE i .2 (Reason)
f the following questt EMENT-1 (Assertion) and STATEMENT-2 (
B has following four choices (a), (b), (c) and (d), only one of which)is the correct answer. Mark the

'n" ‘Ct choiCC.

n‘msmmment-l is true, Statement-2 is trye: Statement-2 is a correct explanation for Statement-1.

() atement-1is true, Statement-2 is true; Statement-2 is not a correct explanation for Statement-1.
;t Ltement-1 is true, Statement-2 is false,

(¢ gratement-1 is false, Statement-2 is true.

.1, statement-1 (A)
gatement-2 (R):

;2. Statement-1 (A)
) Staten'lent'z (R)
33 Statement'l (A)

gtatement-2 (R):

For any acute angle g, values of tan 0 never exceeds /3 .

For 0 < 6 < 90° tan 6 = SN0
cos 0
For any acute angle 6(0 < 0 < 90°),sec8 > 1

For any acute angle 6(0 < 0 < 90°), cosec® > 1
For 0 < 0 < 90° sin 0 + cosecd > 2.

x+—1-2 2forall x > 0.

X
1 (4),, 2. (d) 3. (a) 4. (b) 5. (a) 6. (c) 7. (a)
8. (o) 9. (a) 10. (d) 11. (d) 12. (a) 13. (a) 14. (a)
15. (d) 16. (a) 17. (a) 18. (b) 19. (d) 20. (a) 21. (d)
2. (a) 23. (c) 24. (b) 25. (d) 26. (a) 27. (b)
% @ (@ (G (b) (iii) (b) (iv) (a) (v) (b)
0. @ (@ G (b) (i) (b) (iv) (b) v) (d)
30. () 100m, 40v3 m (i) 121.65 m

31, (d) 32.

(b) 33. (a)



