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1. The value of cos? 10° — cos 10° cos 50° + cos? 50° is:

3
A. Z%—cos20O
B. 3
4
c. 3 o
. 5(1+cos20)
D. 3
2

cos? 10° — cos 10° cos 50° + cos? 50°
1 2 o o o 2 o
= 5[2005 10 — 2cos 10" cos 50° + 2 cos” 50 }

1

= 5[1 + c0s820° + 1 + cos 100° — (cos 60° + cos 40°)]
1

= — c0s 60° + cos 20° + cos 100° — cos 40°]

= [ + cos 20° + 2sin 70° sin(— 300)}

[; cos 20° —511170]

wlr—l [NCR

(3.3
271
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3 3
2. The value of cos 18rcos %—k sin® 7—8rsm °7 is :

A1
4
B. _1_
2v/2
c. 1
2
D. L
V2
cos® 7—Tcos 3—7T—|— sin® zsin 3_7r
8 8 8 8

= cos® T 4 cos? T_ 3cos£ + sin® T 3sin£— 4 sin® T
8 8 8 8 8 8

= 4 |cos® %— sin® % +3 [sin4 %— cos’ %]

= 4 |cos? T_ sin? r cos? 1—# sin* E—i— cos’ —sm2 I 3 | cos? r_ sin? T
8 8 8 8 8 8 8

= [cos2 %— sin? %] _4 <1 — cos? §5m2 78T> — 3]
T
4
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3. Let fi(z) =
fi(z) — fs(z) is equal to:

1
k(sm T -+ cos x) fork=1,2,3,.

A 1
12
B. !
12
c. 1
4
D. 95
12

1
fr(z) = E(sink z + cos” m)

fa(z) —
1 1 1 3
=_(1- Zsin?2z ) — =1 - Zsin? 2z
4 2 6 4
1 1 1 129 +1 5
=~ Z&in?2z + sin?2z
4 6 8 8
B 1
T 12
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.. Then for all z € R, the value of

fe(z) = i(sm z + costz) — %(sin6 z + cosf z)
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4. The angle of elevation of the top of a vertical tower standing on a horizontal plane
is observed to be 45° from a point A on the plane. Let B be the point 30 m
vertically above the point A. If the angle of elevation of the top of the tower from B
be 30°, then the distance (in m) of the foot of the tower from the point A is :

A 153-3)
B. 153 ++3)
C. 151++3)
D. 155 —/3)

N

AB=30=NP
In AANM

MN
tan45° = ——=1= MN = AN
AN

PM = MN —30=AN — 30

In ABPM
PM _

tan 30° = = AN — 30
PB AN

1 AN -—30
= — =
V3 AN

= AN = /3AN — 30,/3
30v/3

= AN = V3 =15(3 +/3)
V3-1
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5. LetP ={f:sinf-cosh = +/2cosf} and Q = {#: sin@ + cos§ = v/2sin f} be two
sets. Then :

AL PcQandQ—-P+#¢

B. P=Q
C. Q¢P
D. P¢Q

P ={0:sinf-cosh = v/2cos b}
= sinf = (1 +/2) cos @

= tanf = (1+ /2)

Q = {6 :sinf + cos = v/2sin 6}
= cosf = (v/2 —1)sind

= tanf = \/51,1: (1+/2)

S P=Q

The maximum value of 3 cos § + 5sin <0 — %) for any real value of @ is:

A, V79
2
B. V19
C. V31
D. V34

Let u = 3cos€+5sin<0— %)

= 3 cos 8 + 5sin 6. cos %— 5c050.sin%

1 5v3
= §c030+ T\/—sinﬂ

i V’ (2 (22

= V19
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7. Foranyfc (%, g) the expression 3(sin 6 — cos 6)* + 6(sin § + cos 6)? + 4sin® 0

equals:

A.

B.

C.

D.

13 — 4 cos® 0 + 6sin® 0 cos® 0
13 — 4cos® 6 + 6 cos* 6
13 — 4cos* @ + 2sin” O cos? §

13 —4cosb 0

3(sin @ — cos ) + 6(sin  + cos §)% + 4sin’® 6

= 3(1 — sin 26)? + 6(1 + sin26) + 4sin® 6

= 3(1 + sin® 20 — 2sin 26) + 6(1 + sin 26) + 4sin’ 9
— 3+ 3sin®20 — 6sin20 + 6 + 6sin 20 + 4sin° 9

=9+ 4sin® @ + 3sin® 20

=9+4—4+4sin°0 + 3 x (2sinfcos )

=13 + 4(sin® — 1) + 12sin® @ cos? 0

— 13 4 4(sin” @ — 1)(sin* 6 + sin® @ + 1) + 12sin? f cos?

=13 — 4 cos® O(sin* @ + sin® 6 + 1) + 12sin” f cos® 0
= 13 — 4 cos? O(sin* O + sin®  + 1 — 3sin” 0)
=13 — 4cos? f(sin* § — 2sin? 0 + 1)
=13 — 4 cos® §(1 — sin® §)?

=13 — 4 cos? § cos* 0

=13 —4cosb 6
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8. cos(a+ fB) = %, sin(a — B) = %and 0<a,B< %, then tan(2«) is equal to:

A 21
16
B. 03
16
c. 83
52
D. 33
52

cos(a + B) = %: tan(a + 8) = %
5

sin(a — f) = 15—3:> tan(a — B) = )

Now,
= tan(2a) = tan((a + B) + (a — B))

tan(a + f) + tan(a — f)
1 — tan(a + f) - tan(a — f)
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9. The angle of elevation of the top of a vertical tower from a point A, due east of it is
45°. The angle of elevation of the top of the same tower from a point B, due south
of A is 30°. If the distance between A and B is 541/2 m, then the height of the
tower (in metres), is

A. 108
B. 541/3
C. 36./3
D. 54

According to the question the figure is

Now from the figure
OA=h

OB = /3h
OB? = OA? + AB?
3h? = h? + (54+/2)?
= h = 54m
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A 40(v2-1)

B. 40(v3-V2)

D. 20(v3-1)

/BAC = 45°, /DAE = 30° and BC = DE = 20 m
C
45° .
30° \J
A B D

AB = 20tan45° = 20 and AD = 20 cot 30° = 20/3 m
BD = AD — AB = 20+/3 — 20 = 20(v/3 — 1)
. speed of bird = 20(+/3 — 1) m/s

10. A bird is sitting on the top of a vertical pole 20 m high and its elevation from a
point O on the ground is 45°. It flies off horizontally straight away from the point O.
After one second, the elevation of the bird from O is reduced to 30°. Then the
speed (in m/s) of the bird is
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. tan A t A .
. The expression a + © can be written as :
1—-cotA 1—tand
A. sinAd-cosA+1
B. secA-cosecd +1
C. tanA +cot A
D. sec A + cosecA
tan A n cot A
1—cotA 1—tand
sin® A cos® A

+
cos A(sin A — cos A)  sin A(cos A — sin A)

sinA  cos? A]

sinA—cosA| cosA sin 4 |

sin® A — cos® A4

sin A —cos A sin A cos A

(sin A — cos A)(sin® A + cos? A + sin A cos A)

(sin A — cos A) sin A cos A

1+sinAcos A

sin A cos A
=sec A - cosecA +1
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12. The value of cos —- cos —- ...

c. 1

D. 1

256
A:cosl-cosl-

2 28
Put 2T0: r=7=2"

= A= (cosxz-cos2z- ...

As we know
sin 20

2" sin @

= cos @ - cos 20 -

Here,n—1=8=n=29

s o9
sin2°x
= A=

-sinx
27sinx

. g T
sin 27 —
210

23 D)

m . T
+ COS ——- S1Inn ——

910 910
-cos 28z)sinz

. cos2"1g.

T .o
+COS ——-sIln — IS .
10 10
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A. =3
5
B. 1
3
c. 2
9
D. 7

9
5(tan® z — cos®z) = 2cos 2z + 9
5(sec’z — 1 —cos’z) = 2(2cos’z — 1) + 9
Letcos’z =t

5 l—1—75 =2(2t—1)+9
(§-1-1) =262t~ )

5(1—t—12) =4t + 7t
=02 4+12t—-5=0
1 -5
3 3
:>0032:1:=l
3
cosdx = 8cos*xz — 8cos’xz + 1

7
= cosdr = ——

t

13. If 5(tan®z — cos® z) = 2cos 2z + 9, then the value of cos 4z is:
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14. Consider a triangular plot ABC with sides AB = Tm,BC = 5m and CA = 6m. A
vertical lamp-post at the mid point D of AC subtends an angle 30° at B. The
height (in m) of the lamp-post is :

A. %\/ﬁ
B. 73
C. 221
D. é\/ﬁ

Length of median BD = %\/2((30)2 + (AB)?) — (AC)?

1
= 5/2(25 + 49) - 36

— /28
=27
Let h be the height of the tower
So, from ATBD

.+ Z/TBD = 30°
h
*. tan 30°
2\/7
= 2\/7 —\/_m

Copyright © Think and Learn Pvt. Ltd.



[BYJu's

The Learning App

15. 1If 15sin® a + 10 cos* @ = 6, for some a € R, then the value of 27 sec® a + 8 cosecba

is equal to
A. 250
B. 500
C. 400
D. 350

15sin* o + 10 cos* o = 6

= 15sin?a + 10(1 —sin2a)” = 6

= 15sin* o + 10 (sin* o — 2sin”a + 1) = 6
= 25sin’ o — 20sina +4 =0

= (5sina—2)° =0

2
2a="=cos?a= 3
5 5

1 125
Now, secl a = = —
cosb a 27

125
and cosecla = ——

.. sin

. 27sec® a + 8 cosecba = 250

16. If the equation cos* @ + sin® 8 + A = 0 has real solutions for 6, then ) lies in the
interval:

5
D. 21
(-31)
cost+sin*O+1=0
1
)\:—{1— isin

o
[\
S}

——

2(A+1) =sin’26

0<2(A+1)<1
1

OS)\—FlSE

1
=-1<A< -

2
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17. The minimum value of 2% | 2°%57 jg

A. gl—v2

1

B. 217%
C. 2—1+x/§
1
D. jHE

Let 258 2¢95% he the two positive numbers.
Then, using A.M. > G.M., we have

2811'113 + 2COS£E > 2Sinm ' 2COS$

9 =

2sinm 4+ geosz > 9. /2sin.7:+cos.7: . (1)
s

\/icos(——m)
NOW, 2sinm+c0sm =9 4
we know that cosz € [—1,1]

T
ﬁcos(——z)
= 2 4 ) >9 V2
From (1), we have
2sina: 4 Q08T > 9 . 277\/2

1
2sinx + 9gcosz Z 2l_ﬁ

Hence, the minimum value of 2°"% + 2°**% is 2

1

‘\/5-
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18. If L = sin? (l> — sin® (E) and M = cos® (1) — sin® (E), then:
16 8 16 8

1 1
A M=——1+ —cos—
2,2 2 8

1 1
B M:—_—i——cosz
42 4 8

1 1
c L:——_-i-—cos1
2v2 2 8

1 1
D - Zcos—
4,2 4 8

L = sin? (1> — sin? (3)
16 8

( sin?g — L—c0s260 1— cosZG

1—cos— 1—cos—
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19. The value of cot %is

A 3v2-v3- V6

B V2a-v3-2+6
C VZ+vB+2-46
D V2+v3+2+46

T .
2cos —- sin —

™ 24 24
cot — =
24 ZSinL-sin1
24 24
LT v3-1
B sin 12 B 2\/5
1—cosl—7r2 1_ V3+1
2v/2

V3 -1 X2\/§+(\/§+1)

:2\/_—(\/§+1) 22+ (V3+1)
26 +3+v3-2v2-+3-1
B 8 — (3+1+2/3)
_\/6—\/§+1X2+\/§
 2_.3 2+4/3
=26+3vV2-2/2—-V6+2+3
=v6+v2+2++3
=V2+/3+2+6
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1
20. If sin @ + cos§ = > then 16(sin(260) + cos(40) + sin(66)) is equal to

A 23
B. _23
C. 27
D. _o7

) 1
Given: sin@ + cos 0§ = 3

squaring on both sides, we get

1
in20 =—-—1
sin 1 )
c.sin20 = ——
sin 1
and cos 40 = 1 — 2(sin 26)?
= cos460 =1 — 2
) 8
c.cosdld = ——
8
and sin 60 = 3 sin 20 — 4sin® 26
= sin 66 9+ 27
sin6f = ——+ —
4 16
9
c.sin6f = ——
sin T
Now,

16(sin(26) + cos(46) + sin(66))

3 1 9
=16(-="—- —— =
< 4 3 16>

=23

BYJU'S
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21. Two poles, AB of length a meters and CD of length a + b (b # a) meters are
erected at the same horizontal level with bases at B and D. If BD = x and

tan Z/ACB = %, then
A. 22 _2az+a(a+b) =0
B. 22+2(a+2b)z—bla+b)=0
C. 2242(a+2b)z+a(a+b)=0

D. 42— 2az+bla+b)=0

‘stanf = —
b2
tan¢ = —
L
b
and tan(0 + ¢) = ot
1+b
2 ;_ a+b
o
2z

= 2bz + z? = (a + b)2z — b(a + b)
=z~ 2ax +b(a+b) =0

Copyright © Think and Learn Pvt. Ltd.
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22. A spherical gas balloon of radius 16 meter subtends an angle 60° at the eye of the
observer A while the angle of elevation of its center from the eye of Ais 75°. Then
the height (in meter) of the top most point of the balloon from the level of the
observer’s eye is

A 8(2+2v3++2)
B. 8(v6-v2+2)
C. 8(v2+2+3)
D. §(v6++v2+2)

Let O be the

centre of circle.
P, Q points of contact tangents from A
T be the topmost point on ellipse and R be the foot of perpandicular.

In AOAP
OA = 16 cosec 30° = 32
In AABO
3+1
OA = OA sin75" = 32 x V3t
21/2

OA =16 x @x V2 =8y2(v/3+1) =8(/6+2)

So, topmost pointis = OR + OT
=8(v6 ++v2+2)m
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23. The range of the function

f(z) = log\/g<3 —}—cos(?%rﬁ- m) + cos<%+ :B) + cos(%— ac) — cos(?%r— m))

is
A. [072]
B. [_272]
C. (0,v5)
p. |t
&7

f(z) = log = (3 42 sin<?jT”> sin(—a) + 2 cos (%) - cos(w))
= log (3 + v2(cos z — sinz))

-~ Range of cosz—sinz is [—1/2, /2]
Then range of f(z) is [0, 2]
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1. V2sina 1 1—cos2p 1 s
f —— = —and = a,B € |0,
Vi+cos2a 7 2 v/10

tan(a + 20) is equal to

Accepted Answers

1 1.0 1.00

Solution:

V2sina 1
v/1+ cos2a 7

V2 sina 1
= - =
V2cosa T

1
= tana = 7

/1—c0s2ﬂ_ 1
2 V10

:\/isinﬂ_ 1
V2 V10

= sin = L:> tan 8 = 1
V10 3

tana + tan 28
1 —tanatan2p

tan(a + 28) =

tan(a +28) = ——=1

—],th
).
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2. The angle of elevation of the top of a hill from a point on the horizontal plane
passing through the foot of the hill is found to be 45°. After walking a
distance of 80 meters towards the top, up a slope inclined at an angle of 30°
to the horizontal plane, the angle of elevation of the top of the hill becomes
75°. Then the height of the hill (in meters) is

Accepted Answers

80 80.0 80.00

Solution:

D
A
h-y

. ;'r F
Y

5300 1

C

'l—x—l* B yd

z = 80 cos 30° = 404/3
y = 80sin 30° = 40
In A ADC

tan45°:L:>h:a:+z
T+ z
= h=140y3+z---(1)

In A EDF
h —
tan75°=7y
= h—40 h — 40
2443 = =z = -+ (2)
2+43
Put the value of z from (1)
—4
h—40y3 = 40
243
h(1++4/3) =40(24/3+3—1)
h(1++/3) =80(1 ++/3)
h = 80
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. . 1
1. All the pairs (z,y) that satisfy the inequality 2V *~2sinet5 .~ < 1 also satisfy the

equation :
X) A. sing=2siny
X) B. 2ginz =siny
v) C. sinz = |siny|

x) D. 2[sinz| = 3siny
2\/sin2 z—2sinz+5 1 <1

45in2 y

= 2\/sin2 r—2sinz+5 < 22 sin2y
= y/sin’z — 2sinz + 5 < 2sin’y --- (1)

Vsin’z — 2sinz +5 = /(sinz — 1) + 4
= /(sinz —1)2+4 € [2,2/2]

But

2sin’y € [0, 2]

Equation (1) holds true only when
Vsin?z — 2sinz 4+ 5 = 2sin’y = 2

= (sinz —1)2+4=4=sinz =1

and 2sin’y = 2 = |siny| = 1

= sinz = |siny|

4sin Yy
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2.

X

X

X

v

1+ sin* z = cos? 3z, T € {—

As we know, range of cos® 3z :
whereas 1+ sintz > 1

A.

B.

C.

D.

)

Therefore only possibilities will be

1 + sin

No of solution of sin*z = 0; z € {—

4

z=1=cos?3z

3T
27 2
157 157

and solution of cos? 3z =1; 3z ¢ [—

3z = (—Tm, -+, —m,0,m, - Tm)

- (2)

The number of solutions of the equation 1 + sin*z = cos? 3z, z € {—

51

—] is (—2m, —m, 0, m, 27)

5 2}is

Hence, according to (1) and (2) there are 5 number of solutions.

BYJU'S
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ST 57 is -
27 2
(1)
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3. The triangle of maximum area that can be inscribed in a given circle of radius 'r' is:

x) A a right-angle triangle having two of its sides of length 2r and r
x) B. an equilateral triangle of height %

xX) C. j|sosceles triangle with base equal to 2r

v) D. an equilateral triangle having each of its side of length /3r

Triangle of maximum area that can be inscribed in a circle is an equilateral triangle. Let
AABC be inscribed in circle,

Now, in AOBD

r

OD = rcos60° = 5

Height = AD = %

Again in AABD
3r/2

AB

Now sin 60° =

= AB = /3r
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4.

AABC is 5 units, then the area (in sq. units) of AABC'is

X) A 10462
v) B 618y3
X) C 84122

x) D. 4493

In AABC cos B = g,R: 5

c.sin B =
5 b
'.' f a = fry 10
sinC sind <4)
5

=(C=30°andb=38
" sin A = sin(B + C)

= sin A = sin Bcos C + cos Bsin C

4 /3 3 1 3+4y3

1 2 '5 2 10
.'.AZEbcsinA
1 3443
——.8.5. | 22Y%) — 6483
9 ( 10 ) +8V3

BYJU'S
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If in a triangle ABC, AB = 5 units, /B = cos ™! (g) and radius of circumcircle of
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3 .
S If0 < z,y < mand cosz + cosy — cos(z +y) = > then sinx + cos y is equal to :

v) A 1+38

2
x) B. 1-3
2
xc.ﬁ
2
x) D. 1
2

3
cosz + cosy — cos(z +y) = —

2
P rT+y r—y
cos cos
2 2

_ 9 T+y T—y 9 cos? r+y) 1
cos 5 cos 5 cos 5 =3
Yy

T+ T+ r—y T —
:>4cos< 2y)cos —4cos2< 2y>:1:cos2( > )+sin2< 2y>
T+ = T+ T — T —
:>4c032( 2y>cos< 5 >—4cos< 2y>cos< 2y>+sin2<Ty>:0

2
m_ —
= | cos id — 2cos Tty + sin? vy =0
2 2 2

r—Y

[

= sin :O:>m:y
T — x +
and cos 2y:2cos Y
1
:cosxzazcosy
V3 1 4B+1

,'_sin:r—i—cosy:TqL 5= 5

Copyright © Think and Learn Pvt. Ltd.




[BYJUS

The Learning App

6. If the angle of elevation of a cloud from a point P which is 25 m above a lake be 30°
and the angle of depression of reflection of the cloud in the lake from P be 60°, then the
height of the cloud (in meters) from the surface of the lake is :

x) A ¢
v) B. 50
x) C. 45
x) D. 49

Cloud

h
y Lake
A
h
1 i v
/
Let the height of cloud above the lake is h metres.
h —25
tan30° = -+ (1)
€T
h + 25
tan 60° = Tv -+ (2)

From (1) and (2),

B h + 25
(h —25) x /3
= 3h—T75=h+25
= h=50m
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7. If the lengths of the sides of a triangle are in A.P. and the greatest angle is double the
smallest, then a ratio of lengths of the sides of this triangle is :

X) A 5.6.7
X) B. 5.9:13
v) C 4:5:6
X D. 3.4:5
Let the smallest angle be A

and let the sides in ascending order be a, b, ¢
Then the corresponding angles are A, 180° — 34, 24

a, b, carein A.P.

S.2b=a+c
= 2 x 2Rsin(180° — 3A4) = 2Rsin A + 2Rsin 24
= 2sin34A =sinA +sin24 ---(1)

= 6sin A — 8sin® A = sin A + 2sin Acos A
= 5sinA —2sin Acos A — 8sin®* A = 0

= sin A(—8sin? A — 2cos A +5) =0

= 8cos’A—2cosA—3=0

= cos A =

4
-1
or cos A = p (not possible)
7
c.sin A = %

37

sin2A = 2sin Acos A = —

sin A +sin2A4 57

sin3A =
2 16
s.a:b:c=sinA:sin3A:sin24
B \/7. 5\/7. 3.7
T4 16 0 8
=4:5:6
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ABCD is a trapezium such that AB and CD are parallel and BC 1. CD. If
/ADB =60,BC =pand CD = q, then AB is equal to :

(»* + ¢*)sinf

v) A
pcosf + gsinf
% B. p® + g% cos 6
pcosf + gsind
x) C. rid
pcosf + gsinf

<) D. (p* + ¢*)sin6

(pcos B + gsin 0)?
Consider ABCD is a trapezium
/ADB=0,BC =p,CD =gq

Let /BDC = athen ZABD = /BDC = «
/DAB=71—-0—«
Applying sine rule on AABD

AB BD
sinf  sin(m— 60— a)
BD si
AB = — sinb
sin @ - cos a + cos6 - sin o
Now, from ADCB
sina = L, cosa = ——
BD BD
Put the value of sina and cos « in equation (1)
AB — fD sin 6 .
sin @ - ﬁ—l— cos @ - BD
B BD?sin 6
~ gsinf+ psiné

2 2\ o
+ sin 0
_ (p q) -+ BD = /p2+q2

psinf + gcosf
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9. Theangles A, Band C of atriangle ABC arein A.P.anda:b=1:+/3.Ifc=4cm,

then the area (in sq.cm) of this triangle is:

(v 4 B. 2\/3
x) c. *
V3
x) D. 2
V3

Given,

The angles of AABC are in A.P.

sum of angles of a triangle = =

SA+B+C=7m & 2B=A+C
s

2
:>A+C’:?7Ta
a 1
b 3
2RsinA 1
2RsinB /3
sindA 1
sinz \/§
3 1
=sind = —
2
oA =30°

=a=2b=2/3,c=4

1
.'.Areazax 23 x2=23
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10. In the circle given below, let OA = 1 unit, OB = 13 unitand PQ 1. OB. Then, the area
of the triangle PQ B (in square units) is :

Y

f

O\A B
Q

=X

x) A. 26v/3
x) B. 24y/2
v) C. 24y/3
x) D. 26+/2

13
oC = 5= 6.5

AC =CO - A0
=65—-1=5.5

In APAC

PA = +/6.5> — 5.52
= PA=+/12
= PQ = 2PA =212

1
Now, area of APQB = 5 x PQ x AB

1
= EX 2v/12 x 12

=12,/12
= 244/3 sq. units
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11.  The number of roots of the equation, (81)51“2”” + (81)°°Szf” = 30 in the interval [0, 7] is

equal to:
X A. 3
(v 4 B. 2
X C. 4
X D. 8
(81)sin2x + (81)1—sin2x =30
. 81
(1) 4 ——— =30
(Sl)sm x

Let (81)5™° = ¢
81
t+ T:30:>152+81:30t

=1t -30t+81=0
=t —-27t—3t+81=0
= (t—3)(t—27)=0
=1t=3,27
= (81)°* = 3,3°
= 34sin2m — 31’33
= 4sin’z = 1,3

; 13

= sin“z = —
4 4

in [0, 7], sinz >0
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12. A man is observing, from the top of a tower, a boat speeding towards the tower from a
certain point A, with uniform speed. At that point, angle of depression of the boat with
the man’s eye is 30° (Ignore man’s height). After sailing for 20 seconds, towards the
base of the tower (which is at the level of water), the boat has reached a point B,
where the angle of depression is 45°. Then the time taken (in seconds) by the boat
from B to reach the base of the tower is :

X) A 10(+/3-1)
b4 B. 10v/3

X C. 10

v) Do 10(v/3+1)

Man(P)
N\
h tower
N
30° 45°
A X B y foot (Q)
= tan 30°

r+vy

z+y=+/3h (1)

also

h

—=tan45°

Yy

h=y ...(2)

put h = y in equation (1)

r+y=+/3y

z=(v3-1)y

and

Ly (v = speed)

20

.. time taken to reach foot from B

Yy
)
= #x 20
(V3-1)xz

=10(v/3 +1)
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13. A pole stands vertically inside a triangular park ABC. Let the angle of elevation of the
top of the pole from each corner of the park be g If the radius of the circumcircle of

AABC is 2, then the height of the pole is equal to:

x) A L
V3
b 4 B. V3
v Cc 23
x) D. 2V3
3
A
h
0 i3
A ) 0
B C
Let the height of the pole be h, then
o D
tan 60° = 0]
= h=2y3
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14. The angle of elevation of a cloud C from a point P, 200 m above a still lake is 30°. If
the angle of depression of the image of C in the lake from the point P is 60°, then PC
(in m) is equal to

v C. 400
X D. 100
C
h-200
o 300 M h
60° x
200 200

h

C'(Image)
In APMC, we get
. h—200
tan 30" = ”
In APMC', we get
h + 200
. - (2)
From (1) and (2), we get
h+200
h—200
= h + 200 = 3h — 600
= h =400
h — 200

Now, sin 30° =
PC

= PC = 2h — 400
. PC =400 m

tan60° =
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15. A vertical pole fixed to the horizontal ground is divided in the ratio 3 : 7 by a mark on it
with lower part shorter than the upper part. If the two parts subtend equal angles at a
point on the ground 18 m away from the base of the pole, then the height of the pole (in

meters) is:
x A- 8 /10
v) B. 19,70
x) D. 6,10
7h
3h h
tanf = —= —
18 6
1
B 3h tan20 = J0h _ ¢
] 18 9
18 N 2tanf  5h
1— tan?6 9
h
2 —
(5)
= =
h? 9
36
L 12 5
36 —h2 9
= 108 = 180 — 5h2
72
= h’=—

:>h:6\/% [ h >0

- 10k = 60@= 1210
Hence, the height of the pole is 12,/10 meters
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16. Letin aright angled triangle, the smallest angle be 6. If a triangle formed by taking the
reciprocal of its sides is also a right angled triangle, then sin 6 is equal to :

x) A V5+1

4
x) B. V2-1
2
v) C. V5-1
2
x) D. V5-1
4

Leta AABC having C =90° and A =6
sinf cosﬁ_l (i)

0 = b = c R 2

Also for triangle of reciprocals

RCHCRC]
(3 (5)

1,1 1
e (c cos)? (csin )2

and A’ = 90°

=

= 1+ sec? 0 = cosec?d
1 cos 26

=T _a 000000
4 45sin%0 cos? 0
1 cos 20

1 sin? 26
= 1—cos220 = 4cos 20
cos220 +4cos20—-1=0
—4+./16+4
2
cos20 = —2++/5
cos20 = /5 —2=1—2sin’6
= 2sin’0=3—- /5
oy 3—v5 6—-2v5
= sin“ 0 = =
2 4
Vb —1
2

cos 20 =

= sinf =
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17. If n is the number of solutions of the equation

2cosx (4sin<%+ x> sin(%— ac) - 1) =1,z € [0, 7]
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and S is the sum of all these solutions, then the ordered pair (n, S) is :

b4 A. <3, 5_7T>
3
v B. (3’ 13_7r>
9
x) C. (2, 2_7T)
3
87
x) D. <2’ ?>
(T
2cosx<4sm< )mn(z—x) —1) =1
2cosx (4 <sm — — sin? a;) — 1) =1
1-—

2cosz |4 x ——4sm x—l) =1

2cosz(l —2(1 —cos2z)) =1
4cosxcos2x —2cosx =1

2[cos3x + cosz] —2cosz =1

2cosd3x =1
3 _1_ ™
cos 310—2—c0s3
3z = 2nm+ ~ = (6n+ 1)~
3 3
T
T = —
(6n 1)
T bw Tw
rT=—— —
999’9
g 7r+57r+77r 137
um = — — —_—
9 9 9 9
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18.  The number of solutions of the equation z + 2tanx = %in the interval [0, 27 is :

x) A 5
x) B. o
x) C. 4
v) D. 3

x4+ 2tanx = gin [0, 27]

2tanx = E—x
2

¢ T T
anr = —— —
4 2
t and =47
=tanx = ——+ —
) ) 9 4
b
F 3
~. y = tanx
) T @m0)
N »

A\

From the above graph it can be observed that there are 3 intersection points in [0, 27]

.. Number of solutions = 3
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19: The sum of solutions of the equation &: |tan 2z|, = € <— T
1+sinz
x) A. T
10
x) B.
30
v) c. 17
30
x) D. - ©
15
COST T T s s
T —|tan?2 )=
Thsmg | o0 "3"‘”6(2’2> {4’ 4}
2t
|fxe<o,5>,then cosy _ _=Zrand
4 1+sinz 1—tan’z
cos T 2sinz - coszx

14sinz  cos?z —sin’z
= cos’x —sin’z = 2sinz + 2sin’z (" cosz # 0)
:>4sin2:z:—|—_2$in:r—1_:O
VE—1 —/5—1
4 4

c.sinx = (Not applicable)

T

=
10

T o .
If x € (—5, _Z> , then again

V51 _<\/§+1>

sinx = VR 1

3
10

m™ T s

1—2sin’z = —2sinz — 2sin’z

) 1
Sosing = ——

2
s
".m:—_... 721
. (i)

- (id)

SoT =

.. Sum of solution = T 3_7r_
10

z 117
10 6 30
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tan 20(1 + cos 20) > 0
tan20 >0 ("."1+ cos26 > 0)

T 37 5r 7T
2 — — 2w, — —
ee(o, 2)U(7r, z)u(w, 2)U(37r, 2)

S (0 EY U (E3M U (a5 (3 I
4 24 4 27 4

20. All possible values of 8 € [0, 2x| for which sin 20 4 tan 26 > 0 lie in:
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21.

x) A
v) B. T

2
x) C. 57

4
x) D. 37

8
sin’ 26 + cos* 20:%

3
= sin%20 + 1 + sin® 20 — 2sin® 20 = 1

1
= sin® 20 — sin% 20 + i 0
= 4sin* 20 — 4sin?220+1 =10

1
= (2sin?20 — 1)2 = 0 = sin?20 = 3

. 1
= sin20 = +—
V2
T 3w
20 = — — 20
= 4,34 (s0<20<m)
T 37
=0=—=— 0<f< —
T ( )

The sum of all values of § (0, g) satisfying sin® 260 + cos* 20 = %is :
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Date: 31/03/2022
Subject: Mathematics Class: Standard XIlI

1. In AABC, the lengths of sides AC and AB are 12 cm and 5 cm, respectively.
If the area of AABC is 30 cm? and R and r are respectively the radii of
circumcircle and incircle of AABC, then the value of 2R + r (in cm) is equal
to

Accepted Answers

15 15.0 15.00

Solution:

A

12 Area = %(5)(12) sinf = 30

B C

=sinf=1=0= g
ABC is right angled at A.

B
c 13
A 12 c
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2. The number of distinct solutions of the equation,
log1|sinz| = 2 —log1 | cos z| in the interval [0, 27, is
2 2

Accepted Answers

8 8.0 8.00

Solution:

logi|sinz| =2 — log1|cosz|,z € [0, 2n]
2 2

= log1|sinz|| cosz| = 2
2
= |sinzcosz| = —
| sin z cos z| 1

C.sin2x = +—

y = sin 2x

.. We have 8 solutions for = € [0, 27]
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3. Let AD and BC be two vertical poles at A and B respectively on a
horizontal ground. If AD = 8m, BC = 11m and AB = 10m; then the distance
(in meters) of a point M on AB from the point A such that M D? + MC? is
minimum is

Accepted Answers

5 5.0 5.00

Solution:
C(10,11)

D(0,8)

A0,0) M(h,0) B(10,0)
10
(MD)2 + (MC)? = h® + 64+ (h — 10) + 121
= 2h* —20h+ 64+ 100 + 121
:2<h2—10h> + 285
=2(h—5)%+235
It is minimumifh =5
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4. Let S be the sum of all solutions (in radians) of the equation

8S
sin® @ + cos*  — sinf cos @ = 0 in [0, 4. Then — is equal to
Accepted Answers

56 56.0 56.00
Solution:

(sin® @ + cos? 0)? — 2sin® cos? f — sinfcosh = 0
Letsinf - cosf =t,
=1-22—t=0
=28 +t—1=0

:t—l 1
=3

1
= sinfcosf = Eor sinfcosf = —1
= sin260 = 1 or sin26 = —2 (Not Possible)

g T 5 97 131
T4 47 47 4
S =17r
:>§:56

T
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