Level-|
Chapter 20

Trigonometric Functions-ll

| Solutions |

[Elementary Trigonometric Functions and Transformation Formulae|

1. If the maximum value of cos(cosx) is a and minimum value is b, then
(1) b =cos a (2) a=cos b 3) a=0 4 b=0
Sol. Answer (1)

y = cos(cos x)

ymaX:1:a, whenx:g

Ymin = €081=b when x =0

b = cos a

2sinA 1+sinA—cosA
f —— =k, then ——— is
1+sinA+cosA 1+sinA

M 35 (2) k (3) 2k )

Sol. Answer (2)

e

2sinA _k 1+sinA-—cosA _

ey s o ?
1+sinA+cosA ’ 1+sinA |

P 2sinA.(1+sinA—cosA)
(1+sinA)2 —cos? A

P 2sinA.(1+sinA—-cosA)
(1+sinA)2 —(1-sin? A)

B 2sinA.(1+sinA—-cotA)
- (1+sinA).{(1+sinA)—(1-sin A)}

_1+sinA—cosA
1+sinA
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90 Trigonometric Functions-lI

Solutions of Assignment (Level-I)

3. If sinx+sin? x=1, then the value of cos'® x+3cos'® x+3cos® x +cos® x-1 is equal to

(M o @) 1 3) —
Sol. Answer (1)

sinx +sin2 x =1

2

= sin X = cos* x

= cos® x.(cos® x +3cos* x +3cos? x +1)—1
= {cos? x(1+ cos? x)}° —1

= {sinx(1+sinx)}3 -1

= {sinx+sin2x}3 -1=(1* -1=0

4. The maximum value of cos? (cos(33n+e))+sin2(sin(45n+e)) is

(1) 1 + sin?1 @) 2 (3) 1 + cos?1

Sol. Answer (1)
cos? (cos(33m + 0)) + sin? (sin(457 + 0))
= c0s?(—cos0) + sin?(—sin0)
= cos?(—cos )+ sinZ(sino)
"+ cos < cos(cos0) <1
cos21< cos?(cos0) <1
and 0 < sin?(sin®) < sin? 1
"+ c0s21< cos?(cos)+ sin?(sin®) < 1+ sin? 1

T
. Maximum value = 14 sjn21 (At 0= Ej

5. Ina AABC, if sinA — cosB = cosC, then the measure of /B is
n Z 2) = 3
(M) @ 3 @)

Sol. Answer (1)
sinA = cosC + cosB

ENgI

B+C B-C
.COS 5

SinA = ZCOS(E—AJ cos(B_C)
2 2 2

sinA = 2cos

SinA = 25in§cos(B_C]

4 2

(4) cos?2

)

ola
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Solutions of Assignment (Level-I) Trigonometric Functions-Il 91

23inécosé - Zsinécos[B —_ C] =0
2 2 2 2

=0

B—C)

. A( A
2sin—| cos— —cos
2 2 2

B-C

= cosé—cos[ ij{'.'A;tOoré;tO :siné;&o}
2 2 2

A_B-C

2 2
A-B+C=0

— A+C=8B
Also, A + B+ C = 180°
2B = 180°

B =90° or =
= = or >
6. The value of cos10° cos20° cos40° is
1 lcot10° 2 ltan10° 3 1sec10° 4 1co~sec10°
™) 3 @ 3 ®) 7 @ 5
Sol. Answer (1)
. . 1 . .
Multiply and divide by ESIMO

7.  The value of the expression

i 9n 3n 5m).
2cos| — |cos| — |+cos| — |+cos| — |is
13 13 13 13

(10 2 -1 (3) 1 4) 2
Sol. Answer (1)

2cos| — |cos| == | + cos| == | + cos| —
13 13 13 13
(1 On] (Snj (Sn] (515]
= cos| — | +cos| — | + cos| — | + cos| —
13 13 13 13
[ 3nj [ 5n] [3n) [57[2)
= cos| m——|+cos| m—==|+cos| — | +cos| —
13 13 13 13

(315] (515] (375) (511]
= —cos| —|—-cos| —=|+cos| == | +cos| —
13 13 13 13

=0
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Solutions of Assignment (Level-I)

. 1 1 T
8. |If S|n6=§, cos¢=_, then 8+¢ belongs to, where 0 < 6, 0 <~

3 2
rm
) (372
Sol. Answer (2)

sinezl, cosq>:1
2 3

0=

(s

9. The range of

r
3

f(0) = 3cos20 — 8+/3 cosh-sing + 5sin20 — 7 is given by
M [-7, 7] (2) [-10, 4]
Sol. Answer (2)

@) [4 4]

f(6) = 3c0s26 — 8+/3 cosH sind + 5sin20 = 7
= 3(cos20 + sin20) + 2sin20 — 4/3 sin20 — 7
=3+ 1-c0820 — 4+/3 sin20 — 7

= — c0s20 — 4+/3 sin26 — 3

Maximum value = [1+48 -3=7-3=4
Minimum value =—-7 -3 =-10
R, =[-10, 4]

(T b1
10. The maximum value of 1+Sin Z+e +2cos Z—G for real values of 0 is

(1) 3
Sol. Answer (3)

1+sin[£+6j +2cos(£—e]
4 4

@) 5 @3) 4

= 1+i(sine+cose)+2[%cose+isin6]

V2 V2

= 1+sine[%+ \/Ej +cos[%+ 2]

= 1+isine+icose

zZ" "R

9 9
Maximum value = 1/E+E+1=3+1=4

T 21 21 5m
) [;g} (3) [?g

)

5n
o (54

(4) [-10, 7]
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Solutions of Assignment (Level-I) Trigonometric Functions-ll 93

11. The value of cos T-cos| X |-cos| = |....... cos| =~ equals
4 8 16 21

1 4 1 T 1 4 1 b4
() 2—ncosec 2—n ) Fcosec Y 3) 2—ncosec Y @) Y= cosec 2—n

Sol. Answer (4)

cos 7). cos( %] cos[ [ ......co5( 2

T
= COSA.C0Ss2A.cos2"A .......... cos2n2A., A= 2—,,
1 ; n-1
= xsin2" A
2" sinA
(27A)
= x sin
2" sin® L 2 J
1 . (n]
= xsin| —
2" sin® 2
B 1
2" -sin(;j
T
= —nCOSGC [z—nj
. T . 3n . ..5m 4
12. The value of sm; + smT + sm7+ ........ to n terms is equal to
(1) 1 @ 0 @ - @ =1
2 2
Sol. Answer (2)
. .3t . 5%;
sin—+sin—+sin—+.......
n n n
2n
Mo T 2
= xsin[—+(n—1)x—]=0
(2n) n 2n
sin| =—
2n
n-t rn
13. > cos®— is equal to
r=1 n
n n-1 n n+1
0 - 21 RABLI
(1) @ = ® 3 @ =
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Trigonometric Functions-II

Solutions of Assignment (Level-I)

Sol. Answer (3)

14.

- 2 I'TT
> cos®—
r=1 n

T 2% 3r n-Nr
=cos? —xcos® == +cos®> = +......... + cos? (n-1)
n n n

1
2

- n
+
2 2 ) [nj
sin| =
n

If tan® + tan(e +§j + tan(e —gj = Ktan3, then K is equal to

1
(1 1 2 3 @) 3

Sol. Answer (2)

15.

Sol.

16.

Sol.

tan9+tan(e+g) +tan[e—gj = Ktan30

K=3
If 4na. = &, then cota-cot2o-cot3a ..... cot(2n — 1)ovn e Zis equal to
(1) 1 ) -1 (3) 2

Answer (1)
4no =t = 2no = g
cota.cot2a.cot3a ....... cot(2n — 1)o
T T T
= coto.cot2a.cot3o ........ cot [E - 30(] .cot [E - 0‘) .cot [E - )

=1
The value of tan10°-tan50°-tan70° is

1
M 3 @ 5 3) 1
Answer (2)
1
tan30° = ﬁ

4 2

(4) Zero

(4) 1
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Trigonometric Functions-II

17. The expression 2sin2° + 4sin4°® + 6sin6° + ........ 180sin180° equals
(1) cot1° (2) 90cot1°® (3) sin1°
Sol. Answer (2)
2sin2° + 4sin4® + 6sin6°® +............. + 178sin178° + 180sin180°
= (2 + 178)sin2° + (4 + 176)sin4° + (6 + 174)sin6° + ....... + sin88°
= 180°(sin2° + sin4® + sin6° + ...... ) + 90sin90°
sin(44-§) 5
=180X—2xsin[2+(44—1).§) +90°
sin| =
3
—180x N4 Gin4s° + 90
in1°
=@X3|n(4§ -1 )_’_90
J2 sin1
icos1°—isin1O
_180| 2 2
=— - +90
J2 sin1°
180°| 1 1
= —cot1° ——|+90°
]
= 90°cot1°—@+90
2
= 90cot1°
18. The value of tang(1 + sech)(1 + sec20) (1 + sec22) ........ (1 + sec2"9) is
(1) tan2@ (2) tan2" 1@ (3) tan2"* 10

Sol. Answer (1)

tang(1+sece)(1+sec29)(1+sec4e) ........ (1+sec2")

0 1+tan6 1+tan20 1+tan46
=tan—x X X
2 coso co0s 20 cos40

in®  2cos??
Siny, £cos §X2coszex2005229

8 cos6 cos20  cos46
2

Cos

3 . 0 6 cos6.cos260
=2°.sin-.cos—.——
2 2 cos46

(4) 90cos1°

(4) tan2"-29
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Solutions of Assignment (Level-I)

— 22 .5in6.cos6, 22520
cos40

P sin20cos 26
cos40

= tan46
= tan220

tang(1+sece)(‘|+se029) ......... (1+ sec2®"0)

= tan2"0

44°
> cosn®

19. The value of [100(x — 1)] is where [x] is the greatest integer less than or equal to x and x = Tl—

(1) 140 (2) 141 (3) 142
Sol. Answer (2)

44

A= Zcosno
n=1
= cos1° + cos2° + cos3° + ........ + cos44°
B = sin1° + sin2° + sin3° + ....... + sin44°

A  cos1°+c0s2°+C0S3°+....... +cos44°

B  sin1°+sin2°+sin3°+.......... +sin44°
_ 8in89°+sin88° +sin87° +....... +58in46°
© sin1°+5sin2°+sin3°+.......... +sin44°

)

sin[44.1)
N2

sin—
2

xcos(1+(44—1)-%)

X sin(1 + (44 - 1)%)

003(22+%j 1
=——— — =cot22—-°
2

sin[22 + 1}
2

=2 +1

[100(v2 +1-1)| =[100x1.41] = 141

4
sinn®
n=1

4) 144
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Solutions of Assignment (Level-I) Trigonometric Functions-Il 97

20. If flo, B) = cos?a. + sina-cos2B, then which of the following is incorrect?

T 271 2r w T T)_ [ =«
o 15555 @ 135515 5)

T T T T T T T T

Sol. Answer (1)
fla, B) = cos?o. + sino..cos,B
=1 — sina + sin%o.cos?P
=1 — (1 — cos2B)sina
=1 - (1 - cos?B)sin?a.
=1 — 2sin%a. sin?B

f[l, E] —1-2sin? ~sin2 &
12 3 12 3

3(4—2\6)
16

_3(2—\/5) 8-6+3J3 2+33
8 8 Wy

21. Let f(x) = cos10x + cos8x + 3cos4x + 3cos2x and g(x) = 8cosx-cos33x, then for all x we have
(1) fix) = g(x) (2) 2f(x) = 3g(x) (3) fix) =29(x) (4) 2f(x) = g(x)
Sol. Answer (1)
f(x) = cos10x + cos8x + 3cos4x + 3cos2x
g(x) = 8cosx.cos33x
= 8cosx(4cos3x — 3cosx)3
= 8cosx ((4cos®x)® — 3.(4cos®x)2.3cosx + 3.(4cos®x)(3cosx)? — (3cosx)?)
= 8cosx(64cos®x — 144cos’x + 108cos®x — 27cos3x)
= 8cos*x(64cosx — 144cos*x + 108cos?x — 27)

f(x) = cos10x + cos8x + 3cos4x + 3cos2x

n 1 )
22. ;1(0039 +cos(2r + 1)9) ne Nis equal to
1 sin(n +1)0 5 sinno tan(n +1)6 sin(n—1)6
M sin©-cosnd @) sin26 -cos(n +1)0 sinn® sin®-cosnd
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98 Trigonometric Functions-I Solutions of Assignment (Level-I)

Sol. Answer (2)

n 1 j
;[cose +cos(2r +1)6
1 1 1
= + e +
cosO+cos30 cos6+cos50 cos0+cos(2n+1)0
1 1 1

= + + +
2co0s20-cos6 2cos360-cos26 2cos(n +1)6.cosnd

1 sin(20 - 0) N sin(360 — 20) N
~ 2sinB| cos20.cos® cos30cos20 T

_ 1 |sin20cosO—cos20sin6 N sin36 cos 20 — cos 30 sin 20 N
~ 2sin® €0s26.cos0 cos30.-cos20 7

1
= 5eing [tan20 — tan® + tan36 — tan26 + ......... tan(n + 1) 6 — tanno]

1
= + —_
2sin [tan(n + 1)6 — tan6]

1 y sin(n+1-1)0
2sin® cos(n+1)6cos0O

_ sinno
cos(n +1)0.sin20

23. The minimum value of 27¢°s 3x 81sin 3x jg

W @ & ) 243 @ 2

Sol. Answer (3)

Let y = 27¢cos 3x_81sin 3x
= 33cos 3x_34sin 3x

= 33005 3x + 4 sin 3x

Then minimum value of y is

35 0
24. Given that Zsin5k°:tan(mj , where m and n are relatively prime positive integers that satisfy
k=1 n

(o}
[%) <90°, then m + n is equal to

() 173 ) 175 3) 177 @) 179
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Trigonometric Functions-II

Sol. Answer (3)

35
> sinbk = tan
k=1

mO
nO

o

= sin5 + sin10 + + sin5.35 = tan

..... o
sin[35-§) 5 .
= —><sin(5+(35—1)><—j:tan1
. (5) 2 ne
sin| =
2
Sin(175°)
—zxsin[Mj — tanﬂo
= [5"] 2 - ne
sin| —
2
. [175"]
sin
2 m
= ————— =tan—

m_175

n 2
m+n=175+2 =177

25 For _E<e<f, sin® + sin260
2 2 1+ cos6+cos20

(1) (oo, ) (2) (=2.2)

Sol. Answer (1)

sin0 + sin20
1+ cos0 + cos 20

_ sinB(1+2cos0)
cos6(1+ 2cos0)

=tand ; tand € (—oo, o)
26. fA+B+ C=mand sin[A+%j=Ksin%

K+1
K -1

K-1
K +1

(1) 2)

lies'in the interval

3) (0, =) @ 1.1
then tané-tanE is equal to
’ g g lSequ
K K +1
®) %37 @ ——

99
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Sol.

27.

Sol.

28.

Sol.

Solutions of Assignment (Level-I)

Answer (1)
A+B+C=mn

sin(A+9] = Ksing
2 2

sin[A+9j +sin9
2 2 K+1

. ( c) . C K-1
sin| A+ —| —sin—
2 2

A . B K-1
= sin—.sin—=
2 2 K+1

[Trigonometric Equations|

The number of the solutions of the equation 3sinx + 4cosx — x2 — 16 = 0 is
(1 3 ) 2 3) 1
Answer (4)
3sinx + 4cosx = x? + 16
Range of LHS = [-5, 5]
Range of RHS = [16, )
No solution exists.

The solution set of sin*x — tan®x = 1 is given by

T b

=2nn+=,nel =nn+—,nel
(1) x=2nm+2,ne (2) x=nm+-7,ne
(3) x:2nn+%,nel (4) None of these
Answer (4)

sin*x — tan8x = 1

= sin*x =1 + tan8x

4 0
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29.

Sol.

30.

Sol.

31.

Sol.

Range of LHS : [0, 1]

Range of RHS : [1, o]

Only solution exists when LHS and RHS are both equal to 1.
sinx =1, 1 + tan8x = 1

sin?x =1, tan8x =0

T
= X=mt+§but at these value tan8x 0.

The general solution of the equation tan26 tan36 = 1 is

(1) 6 = (4n + 1)%, n+4k—2, kel @) 6= (2n+3)%, n+5k+ 2 kel
T T

(3) 6= (4”+3)ﬁ’ n+5k+ 2 kel 4) 6=(2n+ 1)5, n+5k-3, kel

Answer (4)

If m, ne N(n > m), then number of solutions of the equation n|sinx| = m|sinx| in [0, 2r] is

(1) m 2 n (3) mn 4) 3

Answer (4)

n|sinx| = m|sinx|

= (h—m)|sinx] =0
Since n>m .. |sinx] =0
= X=nm

In [0, 2x], x =0, &, 2n

If sinx+cosx= fy+l,xe (0, m), then
y

(1) x=%,y=1 @ y=0 @ y=2 @ x==
Answer (1)

sinx+cosx = /y+l x e (0, )
y ’

Comparing range on both sides,

LHS = [V2,V2]
RHS = [v2, )

Only solution exists sinx-+cosx=+/2
. T
sm[x+—j =1
4

T T
x+—=nn+(-1)"=
~ Ty =03
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32.

Sol.

33.

Sol.

34.

Sol.

= X=—

4
1
Also, 1/y+;=\/§ = y=1

The solution of the inequality log, ,sinx > log,,cosx is

T T T T
(1) Xe (O,Ej (2) Xe (O,gj (3) Xe (O,Zj (4) XG[O’Z:I
Answer (3)

log,,, sinx > log,,, Cosx = sinx < cosx

o\ 3r
2 2/ 2n

NS

T
From graph sinx < cosx in (OZ)

The solution set of the equation 4sin®x + cos*x = 1 is

1) x=nn+Z 2) x = nm + 6. where cos20=2 andx=nm, ne |
6 5

@) x=(2n+1)g @) x=2nnig

Answer (2)

4sinx + cos*x = 1

= 4sin*x + (1 — sin?x)? = 1
4sin*x + 1 + sin*x — 2sin?x = 1
5sin*x — 2sin?x = 0

sin?x(5sin?x — 2) = 0

L

. . 2
sin? x=0, sin® x=¢

[}

. 2 3
= X=nmorXx=nnz*0, where sm26=§,CO829=§, nel

The number of values of 8¢ [0, 2] satisfying rsin@=+/3 and r+4sine:2(J§+1) is
(1) 4 @) 5 3) 6 @) 7
Answer (1)

rsin9=\/§

r+4sin9:2(\/§+1)
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35.

Sol.

36.

Sol.

r+ﬂ=2\/§+2
r

= r2-2(J3+Nr+443=0
r(r-23)-2(r-2+/3)=0
r=2 or r:2\/§

sinezﬁ, sinez1
2 2

4 solutions exist in [0, 2x]

How many solutions does the equation secx—1 =(~2—1)tanx have in the interval (0, 67]?
(1) 6 (2) 5 (3) 10 @) 9

Answer (1)

secx—1=(\/§—1)tanx

1-cosx («/5—1)sinx
cos X cos X

= (\/5—1)sinx+cosx=1

Using auxiliary form, 6 solutions exist.

The general solution of the equation tan(x + 20°) tan(x — 40°) = tan(x — 20°) tan (x + 40°) is

(1) x=nmn,ne Z ) x=nn+§,nez
(3) X=ﬂ,nez 4) x=2nn+£,ne 7
2 4

Answer (3)

tan(x+20°)  tan(x+40°)
tan(x—-20°) tan(x—40°A)

sin(x+20°)cos(x—20°) _sin(x+40°)-cos(x—40)
sin(x—20°)cos(x+20°) cos(x+40)sin(x—40)

Applying components-dividends

sin2x _ sin(2x)
sin40°  80°

= sin2x=0

= 2X=nT

n
= x:%t, neZ
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104 Trigonometric Functions-I| Solutions of Assignment (Level-I)

37. Let x € [0, 2r]. The curve y = secx tanx + 2tanx — secx and the line y = 2 intersect in

(1) No point (2) 2 points (3) 3 points (4) 4 points
Sol. Answer (4)

secx tanx + 2tanx —secx —2 =0

= (secx +2) (tanx—-1)=0

= tanx=1 secx=-2

T 51 21 41
= X_Z,T,X—?,? (in [0, 2m))

The curve and the line intersect is 4 points
38. The number of solutions of the equation 2¥ = 1 + 2|cosx| is

1 0 2 2 3) 4 (4) Infinite
Sol. Answer (2)

Clearly from graph these are two solution of the given equation

\ y / y =M

y =1+ 2|cosx|

v

39. If the equation 1 + sin?x0 = cos® has a non-zero solution in 8, then x must be
(1) An integer
(2) A rational number
(3) An irrational number
(4) None of these
Sol. Answer (2)
Given 1 + sinx0 = cos®
OR cosB = 1 + sin®x0
It is possible iff
sin®x0 = 0 and cos0 = 1

x0=nmand O =2mrwheren: me |

_nn

2mn

n
X=—o
2m

40. The smallest positive values of x (in degrees) such that tan(x + 100°) = tan(x + 50°)tanx-tan(x — 50°) is equal to
zero

(1) 60° (2) 30° (3) 40° (4) 50°
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Sol. Answer (2)

tan(x+100°) _ tan(x +50°).tanx
tan(x —50°)

2sin(x +100°)cos(x —50°)  2sin(x +50)sin x

= 2sin(x —50°)cos(x +100°) B 2cos(x +50°)cos x
sin(2x +50°) +sin150°  cos50° —cos(2x + 50)

= sin(2x +50°)—sin150°  cos(2x + 50°)+ cos50°
2sin(2x +50°) 2cos50°

= 1 " —2cos(2x +50°)

= 2sin(2x + 50°) cos(2x + 50°) = — cos50°

= Sin(4x + 100°) = — sin40° = sin 220°,sin320°

= 4x + 100 = 220, 320

= 4x =120, 220

= x =30, 55

[Height and Distance]

41. An aeroplane flying at a height of 300 m above the ground passes vertically above another plane at an instant
when the angles of elevation of the two planes from the same point on the ground are 60° and 45° respectively.
Then the height of the lower plane from the ground is

100
(1) 10043 m ?) Bm (3) 50 m @) 150(+/3 +1) m

Sol. Answer (1)
Given BP, = 300 m

In AABP,
BP 42
=2 _tan60° =3 §
AB V3 '
300
AB="==100/3 m
V3
Also in AABP,
@ =tan45° =1
AB
P,B= 1003 m

42. A man from the top of a 100 m high tower sees a car moving towards the tower at an angle of depression 30°.
After sometime, the angle of depression becomes 60°. The distance travelled by the car during this time is

200
(1) 10043 m ) B (3) 20043 m @) % m

Aakash Educational Services Limited - Regd. Office : Aakash Tower, 8, Pusa Road, New Delhi-110005 Ph.011-47623456



106 Trigonometric Functions-I| Solutions of Assignment (Level-l)

Sol. Answer (2)

43.

Sol.

44.

In APOA

g—g = tan60° = /3 30°

100 100 m

"B o
° 60
30 rO

Also, in APOB A

OA

s}

PO =tan30° = i

OB J3
OB = PO\3 =1004/3

1 200
—OB—_0A=100[/3-—| =
AB=0B-0A [ \/gj

ABC is a triangular park with AB = AC = 100 m. A clock tower is situated at the midpoint of BC. The angles
of elevation of top of the tower at A and B are cot™'(3.2) and cosec"(2.6) respectively. The height of tower is

25
1) > m (2 25m (3) 50 m (4) None of these

Answer (2)

Let OP = h be the tower of height given that AB = AC = 100 m

BO=0C

Clearly

So OA = hcot(£PAO)
=3.2h

OB = h cot(£PBO) N 100 m

Hence in right angle triangle AOB B o
90 90 900 900

AO? + OB? = AB? B [11 c [ l_

(3.2h)2 + [h cot(PBO)]2 = 1002
h2[3.22 + cosec2(PBO) — 1] = 1002
h2[10.24 + 6.76 — 1] = 1002

h2 [16] = 1002
100
= — =25m
h="3

ABCD is a square plot. The angle of elevation of the top of a pole standing on D from A or C is 30° and that
from B is 0, then tano is equal to

1 5 2
M e 2) /6 3) 2 ) N
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Sol. Answer (2)

Let the side of square be x, then BD = x+/2 . Let the height of pole is h.

Then,
@=ﬁ=tan30°=i
DA x
X
h=— i
PD h
— =—F—==1tano i
DB xv2 (i)
1 1 1
tanf=—=x—==—
V2 3 6
3 , . (3 L .
45. The upper Zth portion of a vertical pole subtends an angle tan 5 at a point in the horizontal plane through
its foot and at a distance 40 m from the foot. A possible height of the vertical pole is
(1) 20 m (2) 40 m (3) 60 m (4) 80m

Sol. Answer (2)
As in adjacent diagram

tanG:g
5

Let angle P,AO = &

P,
In AP,AO
L = tanQt
40
h = 40tano
4h
Also tan(0 + o) = 20

tan@ +tana _4h _h

= 1_tanotano. 40 10

S 120+5h _ h

5 40 _ h 1e0+oh _ "

:>1 3h ~19  200-3h 10
200

1200 + 50h = 200h — 3h?
3h?2-150h +1200=0
h? —50h + 400 =0

= (h—40)(h-10)=0
h=10morh=40m

LU

Hence height of pole is 4h =40 m or 160 m
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[Properties of Triangle|

46. Ifa=16, b= 24 and c = 20, then the value of cos(gj is

1
e 5

PN

M 5 @

Sol. Answer (1)

Find cosB and then cos26 = 2cos20 —1

a b c

47. If = =
cosA cosB cosC

, then AABC is

(1) lIsosceles
Sol. Answer (2)

Given,

(2) Equilateral (3) Right angled

a b ¢
cosA cosB cosC

Using sine rule,
tanA = tanB = tanC
ie.,A=B=C

Triangle is equilateral.

A
48. In triangle ABC, if tan[

2
(1) 30° 2) 60° (3). 90°
Sol. Answer (3)
Given that tan[A_B] ~3 and L. A ClalAXY
2 11 b 4 at+b 11

We know that 2=2 =278 ot&
e Know hat = = i h T 2

i:i.cot%:cot%:‘l:

1 1

-B)_3 a_7v .
)— 11 and b2 then the value of angle Cis

[SVRIE

)

(4) Scalene

(4) 45°

49. In a triangle, the length of two larger sides are 24 and 22 respectively. If the angles are in AP, then the third

side is
(1) 12+213
Sol. Answer (1)

Given that, angles A, Band C are in A.P
= B=60°

2) 12-343 @) 23+2

a’ +c? - b?

We know that cosB =
2ac

@ 2J3-2
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50.

Sol.

51.

Sol.

52.

Sol.

1_ (247 +c¢® —(22)
2  2x24xc

=c*-24c+92=0

=% +92=24c

= c=12+213

In a triangle ABC, a =4, b = 3, ZA = 60°, then c is the root of the equation

(1) ¢2-3c-7=0 (2) c2+3c+7=0 (B) ¢?-3c+7=0 @4) c2+3c-7=0
Answer (1)

We know that

2, 2 2
CosA=u
2bc
2_
N 12M302_30_7:0
2 2x3x%xc

In triangle ABC, point D lies on BC such that ZBAD = 45°, #/DAC = 30°. If BD : DC = 2 : 1, then 3cotZADC
is equal to

1
(1) 2+43 @ 2-y3 @) 3 @ 7z
Answer (2) A
Given that BD : DC =2 : 1
So from (m, n) theorem 45°\30
(2 + 1)cotd = 2cot45 — 1.cot30
0
3 cotg = 2—+/3 B D C
In AABC, tané=§, tang = 3 then
2 6 2 5
(1) a, b, c are in A.P. (2) a, c, bareinA.P.
(3) b, a, c are in AP. (4) a, b, c are in G.P.
Answer (1)
Given that tané = E tanE = Z
2 6 2 5
S tané tang = é><g
& 2 7675

s(s—a) s(s-c) 3

\/(s—b)(s—c) L (s-a)(s-b) _1

s-b 1 at+tc-b 1

:}—Z—:>—:—
S 3 atb+c 3

=2b=a+c

Hence a, b, ¢ are in A.P.
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53. If in a triangle ABC, A = a% — (b — ¢)?, then tanA is equal to

15 8
() 15 @ 15 e @

Sol. Answer (2)
Given that A = a? — (b — ¢)?
Js(s—a)(s—b)(s—c) = 4(s—b)(s—¢)

XY

(S—b)(S—C)zlztanﬂ tanéz (s=b)(s-c)
s(s—a) 4 2 2 s(s-a)
1
2tané ZXZ 8
Now, tanA=— 2 = =
1_tan? 2 1= 115
2 16
= tanA=i
15

54. If the angles of a triangle are 30° and 45° and the included side is (1+ \/—?;) cm , then the area of the triangle

is (in square cm)

1 1
(1) 2(1+3) @) 5(1+J§) (3) 2(v3-1) @) E(J§—1)
Sol. Answer (2)
A
105°
c

B 30° 45° C

a=1+J3
From Sine Rule
1+/3 ¢

c=2

= =
sin105 sin45

1 . 1
Hence Area = —acsinB = E(1+\/§)

55. In AABC, if ar(AABC) = 8. Then, a%sin(2B) + b%sin(2A) is equal to

) 2 2) 16 (3) 32 4) 128
Sol. Answer (3)

Given that A =8

Now, a?sin?B + b?sin?A = 2a?sinB cosB + 2b%sinAcosA

= 2a° -i.cosB+2b2 2 cosA
2R 2R
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= ﬂ(acosB+bcosA)
R

_ ﬂ=4(a_fw] _4A=32
R 4R

= |a?sin2B+ b2 sin2A = 32

56. With usual notations, if in a triangle ABC,

btc_c+ta_a+b

11 12 13

(1) 7:19:25 (2 19:7:25 @) 12:14:20 (4) 19:25:20
Sol. Answer (1)

, then cosA : cosB : cosC is equal to

b+c c+a a+b

et 11 12 13 =k

L b+c=1k
c+a=12k
a+b=13k

2@+ b+c)=36k
a+b+c=18k

~a=7kb=6kc=5k

COsA : cosB : cosC

b?+c?-a? a’+c?-b?* a*+b*-c?
2bc 2ac 2ab

Put the values of a, b & ¢
7:19:25
So option (1) is correct

57. If the perimeter of a triangle is 6, then its maximum area is

(1) V3 2 3 (3) 4 4) 2
Sol. Answer (1)

at+t+b+c=6

(o

(s—a)+(s—-b)+(b-c)
3

>{(s-a)s-b)(s—c}"

s (s(s—a)(s—b)(s—c)j”3
3 s
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max A:\/g

Hence, option(1) is correct.

58. In a triangle ABC, if A— B =120° and R = 8r, then the value of cosC is

7 3
™) 3 @ 7
Sol. Answer (1)

A-B=120°
R=8r

r= 4Rsinésinésin9

2 2 2

E:4RsinésinEsin9

8 2 2 2

1 ( A-B A+B] .
— =| cos —cos sin—
16 2

1 [1 ] . C
—=|—=-cos sin—

16 2 2

1 (1 C] C

— =| —-sin—|sin—

16 2 2 2
5=z

—=|==Xx|x

16 2

Let sin9=x

2

= 16x2-8x+1=0

C
2

4
® 3

o w

)
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59.

Sol.

60.

Sol.

61.

Sol.

- COSC=1—23in2C/2=£

Hence option (1) is correct.

If in a triangle 2(acosB + b cosC + ¢ cosA) = a + b + ¢, then

(1) The triangle is isosceles (2) The triangle is equilateral
(3) The triangle is isosceles right angled (4) The triangle is right angled
Answer (1)

2[acosB + bcosC + CcosAl=a+ b +c

= 2[2RsinA cosB + 2RsinBcosC + 2RsinCcosA]l=a+ b + ¢

= 2R[2sinA cosB + 2sinB cosC + 2sinC cosA] = 2R(sinA + sinB + sinC)

= sin[A + B) + sin(A — B) + sin(B + C) + sin(B — C) + sin(C — A) + sin(C + A) = sinA + sinB + sinC
= sin(A - B) +sin(B- C) +sin(S—A)=0

. A-C . C-B . B-A
= sin sin sin =
2 2 2

which is only possible when A=BorB=CorA=C

0

. Triangle is isosceles.

Hence, option (1) is correct.

In AABC, if 8R2 — a?— b? = ¢? then the triangle must be

(1) Equilateral (2) Right angle (3)  Scalene (4) lIsoceles angle

Answer (2)

b? —¢? + c?-a® N a? - p?

In AABC, the expression asin(B—C). bsin(C-A) csin(A—B) is equal to

3R
(1) > 2 3R B R (4) 6R
Answer (4)

b?>—-c?>  (2RsinB)’ —(2RsinC)?
asin(B-C)  2RsinAsin(B—C)

4R?(sin? B-sin?C)
2RsinAsin(B-C)

4R?sin(B+C)sin(B-C)
2RsinAsin(B-C)

2R other terms are also 2R
2R+ 2R + 2R =6R

Hence, option (4) is correct.
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a’b?c?

62. In a triangle ABC, if A>=—— — ~
g 2(a%+ b%+ ¢?)

where A is the area of the triangle, then the triangle is

(1) Isosceles but not right angled (2) Right angled
(3) Isosceles right angled (4) Equilateral

Sol. Answer (2)

2,22
a“bcc
Given that A% = — 5 o
2(a® +b” +c)

But we know that ‘Z—bAC =R = abc =4AR

252
A? :%:>az+b2+c2 = 8R?

2(a” + b +c°)
= sin2A + sin?B + sin2C =2 ...(>0)
From (i) it is clear that the triangle will be right-angled triangle.
So, option (2) is correct.

63. If the median of triangle ABC through A is perpendicular AB, then the value of sinA cosB + 2sinB cosA is
equal to

1 1
Mo @ 1 @ 5 @ 3

Sol. Answer (1)

From (m, n) theorem
2x cot(90 + B) = xcot0 — xcot(A — 90)
= —2tanB = tanA

= — 2sinB cosA = sinAcosB
= sinAcosB + 2sinBcosA = 0
=

Hence option (1) is correct
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