CHAPTER

If sum of all the solutions of the equation

( (n j (n ) 1)
8cosx-{cos| —+x |-cos| ——x |—-—|=1
6 6 2

i

n [0, 7] is kT, then k is equal to

8
@ 3
(2018)
POQR is a triangular park with PQ = PR=200 m. AT.V. tower
stands at the mid-point of QR. If the angles of elevation of
the top of the tower at P Q and R are respectively 45°, 30°
and 30°, then the height of the tower (in m) is

(a) 50y2  (b) 100 (c) 50 (d) 10043
(2018)
If tan4 and tanB are the roots of the quadratic equation,
3x2— 10x — 25 = 0, then the value of
3sin}(4 + B) — 10 sin(4 + B)-cos(4 + B) — 25 cos?> (4 + B) is
(a 10 (b) -10 (c) 25 (d) 25
(Online 2018)

An aeroplane flying at a constant speed, parallel to the

20 2 13
(@) ) (b) 3 (©) Ky

horizontal ground, \/gkm above it, is observed at an
elevation of 60° from a point on the ground. If, after five
seconds, its elevation from the same point, is 30°, then the
speed (in km/hr) of the aeroplane, is
(a) 750 (b) 1440 (c) 1500 (d) 720
(Online 2018)
Consider the following two statements :

Statement p : The value of sin120° can be derived by taking

0 = 240° in the equation ZSing=\/l+Sin6 —\/l—sine

Statement ¢ : The angles 4, B, C and D of any quadrilateral
ABCD satisfy the equation

1 1
COS(E(A + C)) + cos(z (B+ D)j =0

Then the truth value of p and ¢ are respectively :
@ T (b EF () ET d T F
(Online 2018)

A tower T; of height 60 m is located exactly opposite to a
tower T, of height 80 m on a straight road. From the top of
Ty, if the angle of depression of the foot of T, is twice the
angle of elevation of the top of 75, then the width (in m) of
the road between the feet of the towers 7 and 7, is

(@ 2083 (b) 1043  (¢) 1042 d) 2042
(Online 2018)

10.

11.

12.

13.

Trigonometry

The number of solutions of sin3x = cos2x, in the interval

57)
2; 18

(@ 2 (b) 4 (c) 3 (@ 1

(Online 2018)
A man on the top of a vertical tower observes a car moving
at a uniform speed towards the tower on a horizontal road.
If it takes 18 min. for the angle of depression of the car to
change from 30° to 45°; then after this, the time taken (in
min.) by the car to reach the foot of the tower, is :

(@) 9(1+3) (b) 18/3-1)
9
© E(ﬁ_l) (d) 18(1++3)
(Online 2018)

If an angle 4 of a AABC satisfies 5 cos4 + 3 = 0, then the roots
of the quadratic equation, 9x> + 27x + 20 = 0 are :

(a) sind, secd (b) secd, cotd
(c) secd, tand (d) tand, cosA (Online 2018)
If 5(tan%x — cos?x) = 2cos 2x + 9, then the value of cos4x
is
12 7y 3
@35 ®3 ©-35 @ 3
(2017)

Let a vertical tower AB have its end 4 on the level ground.

Let C be the mid-point of 4B and P be a point on the ground
such that AP = 24B. If Z/BPC = B, then tanf} is equal to
2 6

®) 3 @ 3

(2017)

4
(©) 9

\l1+x + 41— %2
«l1+x —\1-x?

1
(@) 1

The value of tan~ |X\< #0,

is equal to
n 1 2 T 1 12
———C0S X —+—C0S Xx
@ 373 ® 773
n -1.2 T -1.2
——CO0S X —+CO0S X
© 3 @ 7

(Online 2017)
A value of x satisfying the equation
sin[cot '(1 + x)] = cos[tan"'x], is

1
(b) 0 (c) 1 @ -3

(Online 2017)

1
(@) 5



14.

15.

16.

17.

18.

19.

20.

21.

22.

The two adjacent sides of a cyclic quadrilateral are 2 and
5 and the angle between them is 60°. If the area of the

quadrilateral is 443, then the perimeter of the quadrilateral
is

@) 12 (b) 125 ) 13 (d) 132

(Online 2017)

If 0 £ x < 2m, then the number of real values of x, which
satisfy the equation
cosx + cos2x + cos3x + cosdx = 0, is
(@) 3 (®) 5 (c) 7 @ 9

(2016)
A man is walking towards a vertical pillar in a straight path,
at a uniform speed. At a certain point 4 on the path, he
observes that the angle of elevation of the top of the pillar
is 30°. After walking for 10 minutes from A4 in the same direction,
at a point B, he observes that the angle of elevation of the
top of the pillar is 60°. Then the time taken (in minutes) by
him, from B to reach the pillar is
(a) 6 (b) 10 (c) 20 d 5

(2016)

The number of x € [0, 271t] for which
‘\/2sin4x +18cos® x —\/2cos4x +18sin? x‘ =1 is

(@) 2 () 6 (c) 4 (d 8
(Online 2016)

The angle of elevation of the top of a vertical tower from
a point 4, due east of it is 45°. The angle of elevation of the
top of the same tower from a point B, due south of 4 is 30°.
If the distance between 4 and B is 5442 m, then the height
of the tower (in metres), is

(a) 108 (b) 36v3 (©) 543 (d) 54
(Online 2016)
If4>0,B>0and 4+ B= g, then the minimum value of
tand + tanB is
@ 3-+2 b) 4-23
2
© 73 d) 2-3  (Online 2016)

Let P = {0 : sinO — cosB = 2 cosO} and

O = {0 : sinb + cos® =+/2 sinO} be two sets. Then
(a PcQand Q-P#¢ (b) QP
(c) P=0 (d Pz Q
If the angles of elevation of the top of a tower from three

collinear points 4, B and C, on a line leading to the foot of
the tower are 30°, 45° and 60° respectively, then the ratio,

AB : BC is
@ 1:43 (0 2:3  (© B:1 (@ V3:42
(2015)

(Online 2016)

- - - 2x
Let tan”' y=tan™' x +tan 1(—2j where | x[<—=.
1-x \/5

Then a value of y is

23.

24.

25.

26.

27.

28.

29.

3x—x° 3x+x°
@ T ® e
3x—x° 3x+x°
(c) 3.2 (d) 3.2 (2015)

a
In a AABC, A =2++/3 and £C=60°. Then the ordered pair
(£A4, £B) is equal to
(a) (15°,105°)
(c) (45°,75°)

(b) (105°,15°)
(d) (75°,45°) (Online 2015)

1+x
(b) ©

—1( 65
(d) tan =
156

(Online 2015)

_ _ 2x
If f(x)=2tan Ux +sin 1[ 2),x>1,thenf(5) is equal to

(@) /2

(c) 4tan’'(5)

3 . . 1 . . .
If cosaL+ cosP= 5 and sina +sinf = 3 and 0 is the arithmetic

mean of o and (3, then sin 20 + cos 260 is equal to

3 7 8
@ © 5  © @ <
(Online 2015)

Let 10 vertical poles standing at equal distances on a straight
line, subtend the same angle of elevation o at a point O on
this line and all the poles are on the same side of O. If the
height of the longest pole is k4’ and the distance of the foot
of the smallest pole from O is ‘a’; then the distance between
two consecutive poles is

hsino + a cosa hcoso.—asino

a
@ 9sinQ 9 cosal

h cosoL—asinal hsino+ a cosol

(©)

9 cosal
(Online 2015)

9sina

1
Let fi(x) =%(SinkX+COSk x) where x € R and k > 1. Then
Ja(x) - fs(x) equals
1
®

12

[

1
@ 3 (©) (d)

(2014)
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

(a) 40(3-2) (b) 2042

©) 20(/3-1) (d) 402-1)
If x, y, z are in A.P. and tan’lx, tan’ly and tan"'z are also
in A.P., then

(a) 2x=3y==6z
(c) 6x=4y =3z

(2014)

(b) 6x=3y =2z

d x=y=z (2013)



30. ABCD is a trapezium such that AB and CD are parallel and

31.

32.

33.

34.

3s.

36.

37.

BC L CD. If ZADB =0, BC = p and CD = ¢, then AB is equal
to

pz + q2c056 b PZ + q2
@) pcosO + gsind (®) p2c056 + qzsine
(p* +q°)sin® (p* + g*)sin®
© (pcos6 + qsime)2 () pcosO + gsind (2013)
. tanA cotA .
The expression T—cotd "1 tanA can be written as

(a) secA cosecAd + 1 (b) tand + cot4
(c) secd + cosecAd (d) sind cos4 + 1 (2013)
Ina APQR,if3sin P+4cosQ=6and 4 sin Q +3cos P=1,
then the angle R is equal to
(a) m4 (b) 3m/4 (c) 5m/6 (d) /6
(2012)
If A = sin’ + cos*x, then for all real x
3 13
<A< —<A<—
(a) 12452 (b) 1 6
1
(c) EsAgl (d) —3§A=_-.‘1 (2011)
4 16
4 . 5
Let cos(a + B) =3 and let sin(o. — PB) = IER where
0<oq, Bﬁg. Then tan20, =
25 56
@ 7 b) 3
19 20
(©) o (d) T (2010)

For a regular polygon, let » and R be the radii of the inscribed
and the circumscribed circles. A false statement among the
following is

(a) there is a regular polygon with »/R = 1/2

(b) there is a regular polygon with #/R = 1/32

(c) there is a regular polygon with r/R =2/:3

(d) there is a regular polygon with /R =3/2 (2010
Let 4 and B denote the statements
A:coso+cosP+cosy=0
B:sino+sinP+siny=0

If cos(B — y) + cos(y — o) + cos(ct — B) = _%, then

(a) A4 is false and B is true

(b) both 4 and B are true

(¢) both A4 and B are false

(d) A4 is true and B is false (2009)

AB is a vertical pole with B at the ground level and 4 at the
top. A man finds that the angle of elevation of the point 4
from a certain point C on the ground is 60°. He moves away
from the pole along the line BC to a point D such that
CD =7 m. From D the angle of elevation of the point A4 is
45°. Then the height of the pole is

38.

39.

40.

41

42.

43.

44.

45.

46.

(c) ¥(\/§+l)m (d) ?(ﬁ—l)m (2008)
The value of COt(Cosec’1§+ta11=1 %) is
5 6 3 4
(2008)

A tower stands at the centre of a circular park. 4 and B are
two points on the boundary of the park such that 4B (= a)
subtends an angle of 60° at the foot of the tower, and the
angle of elevation of the top of the tower from 4 or B is
30°. The height of the tower is

(@) al\3 (b) a3

(©) 2a/\3 (d) 2443 (2007)

The largest interval lying in (_7“%) for which the function,

S(x)= 4 4 cos™! (%-l]ﬂog (cosx) is defined, is
@ |53 ® 03]

T T
(¢) [0,m] (d) (‘?5) (2007)

L If sin”! (£)+cosec’l(i) :E, then the value of x is

5 4 2

(a) 4 (b) 5 (© 1 (d) 3.(2007)
If 0 < x < m and cosx + sinx = 1/2, then tanx is
1-~7 4-+/7
@ 1D o 4D
© -4 @ 40D (2006)

The number of value of x in the interval [0, 3m] satisfying
the equation 2sin’x + 5sin x — 3 = 0 is

(a) 4 (b) 6 (c) 1 (d) 2 (2006)
If in a AABC, the altitudes from the vertices 4, B, C on
opposite sides are in H.P., then sind, sinB, sinC are in
(a) H.P.

(b) Arithmetic-Geometric progression

(c) AP (d) GP. (2005)
If cos™ x—cos’lg = «a, then 4x2 — 4xy cosa. + )? is equal to
(@ 4 (b) 2sin2a

(¢c) —4sin’a (d) 4sin’a (2005)

In a triangle ABC, let 4C=%~ If r is the inradius and R is

the circumradius of the triangle ABC, then 2(r + R) equals
(a a+b ) b+ ¢

@ c+a (d a+b+ec (2005)



47.

48.

49.

50.

In a triangle POR, if LR = % If tan(%) and tan(%) are
the roots of ax*> + bx + ¢ = 0, a # 0 then

(@ b=a+c (b)y b =c¢

© c=a+b da=b+c (2005)

A person standing on the bank of a river observes that the
angle of elevation of the top of a tree on the opposite bank
of the river is 60° and when he retires 40 meters away from
the tree the angle of elevation becomes 30°. The breadth of
the river is

(a) 40m (b) 30 m

(¢) 20m (d) 60 m (2004)

The sides of a triangle are sino, coso and +/1+sinocoso for
some 0 < o < —=. Then the greatest angle of the triangle is
(a) 120° (b) 90°

) 60° (d) 150° (2004)

If u=+a%cos?0+h%sin20+asin20+b2cos2 0
then the difference between the maximum and minimum

53.

54.

5S.

56.

In a triangle ABC, medians AD and BE are drawn. If AD = 4,
ZDAB = m/6 and ZABE = 7/3, then the area of the A4ABC is
(a) 16/3 (b) 32/3

c) 6473 ) 83 (2003)

The upper 3/4™ portion of a vertical pole subtends an angle
tan"!(3/5) 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

(a) 40m (b) 60 m

(¢) 80m (d) 20 m (2003)
The sum of the radii of inscribed and circumscribed circles
for an n sides regular polygon of side a, is

() %cot(%) (b) acot(%)

I

© Geor(3)

The trigonometric equation sin'x = 2sin'a, has a solution
for

(d) acot(%) (2003)

1
values of u? is given by (a) all real values (b) lal < 7
(a) (a + by (b) 2Va? +b* alz L o Lejal< L 2003
(c) 2(a* + b?) (d) (a — b)? (2004) © V2 @ 2 V2 ( )
51. Let o, B be such that = < o - B < 3m. If 57. In a triangle with sides a, b, ¢, r; > r, > r; (which are the
sino, + sinP = —21/65, and coso + cosp = —27/65, then the ex-radii) then
o-p . (@ a>b>c ®b)a<b<c
value of cos=——= is () a>band b < c (d a<band b > c
6 b 3 q -6 (2002)
@ 65 ®) 130 © 130 @ 65 58. cot'l[(cosa)%]+ tan'l[(cosa)%J =x
(2004) .
then sin x =
52. If i H le ABC, 2 g 2 é :ﬁ (a) 1 (b) COtZ(O(./z)
& triangle 4eos (2)+CC°S (2) 2> then the () tano () cot(/2) (2002)
sides a, b and ¢ . 3 )
(2) are in G.P. (b) are in H.P. 59. ;Fshe number of solutions of tan x + sec x = 2cos x in [0, 2m)
(c) satisfya+ b =c (d) are in A.P. 2003 (@) 2 ® 3 © 0 @ 1
( ) (2002)
. ¢ 2 (b 3 (d 4 b 5 @ 6 (@ 7. (d 8 (@ 9 (¢ 10. c) 1. (b) 12. (b)
13. (d) 14. (@ 15. (¢) 16.(d) 17. (d) 18 (d) 19. (b) 20. (¢) 21. (c) 22. (c) 23. (b) 24. (b)
25. (c) 26. () 27.() 28.(c) 29.() 30.(d 31. (@ 32.() 33 () 34. () 35 () 36. (b
37. (¢) 38. (b) 39. (a) 40. (b) 41. (d) 42. (¢) 43. (a) 44. (c) 45. (d) 46. (a) 47. (c) 48. (¢)
49. 3 50. (d) 51. () 52.(d 53 (b) 54.(a) 55 () 56. (b) 57. () 58 (a) 59. (b)




%x/péwna/ﬁ/o/ms/

1.  (c) : Note that cos(4 + B) cos(4-B) = cos’4 — sin’B
We have, 8cosx {cos (/6 + x) cos(m/6 — x) — 1/2} =1

= SCosx{cos2 % —sinzx—l/2} =1

1
= 8cosx(%—1+cos2x—5)=1:> 800sx(cos2x—3/4)=1

4cos’ x -3 1
= SCosx(Lj)zl = (4cos’x — 3cosx) = 5
1
= cos3x=—
2
As x € [0, ] = 3x € [0, 3n] which gives
3x = n/3, 5n/3, /3 .. x = n/9, 51/9, Tn/9
13
which gives sum of all values ofleg’_Tc sok=—
2.
N
Let the height of tower MN be h. I
The triangle NMQ glves1 A o
Q
OM = I3, as tan30° = —
NG)
The triangle NMP gives N
PM = h
h
p
M =P
200 m 200 m
h
Q K3 M R

As APQR is isosceles, PM is also an altitude.
PM? + OM? = PQ? gives 4h? = (200)> = h = 100

3. (d) :We have, 3x> - 10x - 25 =0 (1)
Since tan 4 and tan B are roots of (i)

10 =25
tan A + tan B = ? and tan 4 tan B = T
10
Now, tan (4 + B) = tand+tanB 3 i
1—tan A tan B 1+§ 15
3
) 5 14
sin (4 + B) = E and cos(4 + B) = ﬁ

Now, 3 sin?(4 + B) — 10 sin(4 + B) cos(4 + B) — 25 cos*(4 + B)

B 3><25_(10><5><14)_(25><14><14)
221 221 221

2
= 2 (3_28-196)= 25
221

4. (b) :Let 4 and B be the two positions of aeroplane observed
from point P. 4 B

Given, A0 = \3 km

A B
In AAPQ, tan 60° = P_Q ]
\/— 30960
= \/_—_zPQZIkm b 0 2
BR 1 B
In ABPR, tan 30° = - = AR (- AQO = BR =3 km)

= PR=3km
Now, OR=PR—-PQO=3—-1)km =2 km
Thus, aeroplane covers 2 km in 5 seconds.

2
Speed of aeroplane = 5 km/sec.

2
= (g x 3600) km/hr = 1440 km/hr

.0 - -
5. (c) :Statement p : Given, 251n5=\/1+sm6—\/1—sm6

Putting © = 240° in R.H.S, we get /] +sin@ —+/1—sin0
= /1 +5sin(180° + 60°) — /1 - sin(180° + 60°)
—1+5in60°

=/1-sin60°
_JI_Q_JHQ_Jz—ﬁ_Juﬁ
- 2 2 2 J2

G Vs

2 2
:2—f—1: 1-43 :1—J_:_
Ja-25 JWB-1? VBl

LHS.= Zsing =2sin120°=+/3

Thus, L.H.S # R.H.S. ..

Statement ¢ :

We know that 4 + B + C + D = 360° (Angle sum property of
a quadrilateral)

1 1
—(A+C)=180°~—(B+D
2( ) 2( )

Statement p is false.
= A+ C=360°-(B+ D)=

= cos(%(A+ C)) = cos(l80°—%(B+D))

1 1
= COS(E(A+ C)}+COS(E(B+D)j =

Hence, statement g is true.



6. (a) : Let AE be the tower T, of helght 80 m and BC be the
tower T, of height 60 m.
Let AB=CD=hm 20 m

In AEDC, we have 3
hm

ED 20
——=tanx = —=tanx
CD

h=

20 60 m 60 m

.. (i)

tan x 2x

In AABC h. B—C—tan2x
n , we have  —

60 60  2tanx
= —=tan2x = —=—
h 1-tan”x
30(1 - tan® x) B
— ..(i})
tan x
30(1-tan’x) 20
tan x
1 = 3tan’x
1 i St
= tanx=%*-—+% = —
NG 6 6
So putting the value of x in (i), we have
-2 o h=203m.
tan(m/ 6)
(d) : We have sin3x = cos2x
3sinx — 4sin®x = 1 — 2sin%x
4sin®x — 2sin’x — 3sinx + 1 =0
(sinx — 1)(4sin?x + 2sinx — 1) = 0

T
Now, sinx # 1 { XE(E, TEH

4sin?y + 2sinx — 1 =0
244416 2125 -1£45
2x4 8 4

But sinx # _1_\/5 xELE,n]
4 2

-1+/5
4\/_, which is the only solution.

30 tan x
= = = h=
h  l-tan"x

From (i) and (ii), we have
tanx

= 3-3tanx=2 =

Ly

= sinx=

osinx =
8. (a) :Let the length of tower be 4 i.e., AB =h

In ABAD h ﬁ—tan45°
n , we have 1D
= AB=AD = AD =h

B
Now, in ABAC J\
A

ﬁ =tan30°
AC 309

= L =tan30° =
AD+CD

h+CD 3

= CD=RB-Dh
Time taken by car to reach point D from C = 18 min

Soeed of car = CD _(B-Dh
peec ot cat Time taken to cover CD 18
So, time taken to cover DA = L
Speed of car

d 18 ) 9(+/3 +1) min.

[J’ 1} (55

18
9. (¢):5c0s4+3=0

-3 -5
= cosd= 3 [Clearly 4 € (90°, 180°)] = sec4 =3

Now, 9x2 + 27x + 20 =0
= 92+ 15x+12x+20=0=3xBx+5)+4Bx+5)=0

= Bx+4)Bx+5=0=> X=T or x=?

25
Now, tan2 4 + 1 =sec? 4 = tan2A=?—1

= tan2A=% :>tanA=i§ :>tanA=—§

So, the roots are tan 4 and sec 4.
10. (c): 5(tan’x — cos?x) = 2cos 2x + 9

L Y
1+u 1+u
= 5W+u—-1)=2-2u+9+9%u
5 - 2u—16=0= Su+8) (u-2)=0

Let u = tan%x, we have S(u -

But u is positive u=72
Now, tan?x =2 = cos2x—m 1=2 _—1
l+tan’x 1+2 3
5 1 -7
= cosd4x=2cos 2x—1=2| = |-1=—
9 9
B
m
1. ®):°
m
o
A p
AB 1
Let ZAPC = o, we have tan(oc+B)=A—=E
1
Now,tanoc=£=—
m
Now, tanf = tan (o0 + B — o)
1 1 1
_tan(a+P)-tano o 4 4 2
I+tan(o+B)tance. L 19 9
2 4 8

\/1+x +1- x?
12. : We have, tan
(b): We have [ ,—1+x B ,—1_

)

_i| V140526 ++/1-cos26 _1{1+tan6}
‘. tan =tan
\/1+cos26—\/1—cos26 1-tan®

=tan”! tan(£+6) + —cos~ (x)
4 4 2

13. (d): We have, sin [cot™!(1 + x)] = cos [tan"! x]
Let cot! (I + x) = o and tan! x = B
= 1 +x=cotoand x = tan B

Put x2 = cos20 = 6=Ecos




sin o0 = cos B

1
N
= sin|sin | ——— ||=cos
{ [\/2+x2+2xﬂ L
1 1

\/x2+2x+2 \/1+x2
= xX2+2x+2=x2+1 = x=-112

4425-c2 1 29-¢2

= —=
2.2.5 2 20
= 10=29-¢2 = 2=

19=c= .19
a>+b* - ,

14. (a):cos 60° =

Now, cos 120° = ——— ¢
2ab
1_d*+b =19
2 2ab O

= a?+b-19=-ab
= a*+bh+ab=19

7

Area of quadri]atera] = % X 2X5x%sin60° + %ab sin120° = 4\/5

5 3

5\/_ ab\/__4\/§ _= 422
2 2 2

= ab= 6.. 2Jv-b2—13.. a=2,b=3

Perimeter of quadrilateral =2 +5+2 +3 =12

15. (¢):cosx + cos2x + cos3x + cosdx = 0

Using sum — product formula, we have
(cosx + cos3x) + (cos2x + cosdx) = 0
= 2cosx cos2x + 2cosx cos3x = 0

5x x

= 2cosx(cos2x + cos3x) = 0 = 2c0sx~200s7c0s5=0
If x € [0, 2m) we have the solution as

m 3n
x= 2= n 7

272775
Thus we have 7 solutions.

X

16. (d):

We have tan30°=

h and tan 60° =
b

a+

V3 _a
1/J3 b
As the man covers distance @ in 10 minutes, he will take 5 minutes
to reach the pillar, as he has to travel half the distance.
17. d) : Leta =2 sin*x + 18 cos?x and b = 2 cos*x + 18 sin’x
Now, a — b = 2(sin*x — cos*x) + 18(cos?x — sin%x)

= 2(sin%x — cos?x) + 18(cos’x — sin’x) = 16 cos2x

Eliminating s, we have = = a+b=3b . .a=2b

a + b = 2(sin*x + cos*x) + 18(cos’x + sin%r)

= 2{(1 — 2 sin%x cos®x)} + 18 = 20 — sin? 2x = 19 + cos? 2x
The given equation becomes, |\/;—\/E|=1

On squaring both sides, we get a + b — 2@:1

= (a+b-1) =4ab= (a+bP>-2(a+b)+1=4ab

= (@a-bP-2a+b)+1=0

= 256 cos?2x —2(19 + cos?2x) +1 =0

= 254 cos?2x—-37=0

37
cos? 2x = ﬁﬂw(say) where [A| <1 So, cos 2x =+./A

We have 4 values in the first cycle and the four again in the next
cycle.
Recall that n € [0, 27], 2x € [0, 4m]

18. (d) : Let the tower PQ be H

Now, in right triangle PQA

tan45°=£:>H=QA
QA

In right triangle POB

H
tan30°=—= BQ =+3H
an BQ Q \/_
In right triangle Q4B

A2 +(544/2)* = QB>
= H+ (5422 =31 = 54J2=2H = H=54m

tan A +tanB

19. (b) : We know that, tan(A+B)=————
1-tanAtanB

1. y
J3 1-tanAtanB’

= tanAtanB= 1—\/§y

tanA+tanBijtanAtanB
= y2201-By=1>>24-4y3y = 1 +43y-4>0

= yS—Z\/g—4ory2—2\/§+4
(ys—2\/§—4 is not possible as tan4; tanB > 0)
20. (¢) : We have, sine—cosezx/zcose

where y = tan 4 + tan B

Also AM. >2GM. =

cos0

— sin®@=(v2+1)cosd=

(_

sin@ = —=—cosf= (\/_ 1)sin® = cos O ..()

(_

Also, sin 0 + cos 6 = \/E sin 6

= (2 —1)sin 6 = cos 6 ....(ii)
From (i) and (ii), we get P = Q
21. (¢): @
h
600 o 9
P 45 30 A
x C a B b

Using basic trigonometry in appropriate triangles



h h
tan60°=— = x=— tan45°= = x+a=h
x J3 x+a
h
and tan30°= = x+a+b=h\/§
x+a+b

azh(l;):@
We have, \/5 \/5
b=h'3-h=hH3-1)

AB_b_ 5 . aB:BC=+3:1
BC a

1
22. (¢) : As |x|<—=, in this range using principal branch of
tangent function, we have

3

_ _1| 3x- _

3tan 1x:tan i x2 Also, tan 1( 2x
1-3x 1-x?

Thus, tan~!y =

jz 2tan ! x

tan~lx + 2tanlx = 3tanlx

-1 3x—x° 3x—x°
=tan 2 = 5
1-3x 1-3x
2443
23. (b) : Since %= l\f —/A> /B

So only option (b) & (d) can be correct.

a_sin105° ~/3+1
a_sinl0S® V34l B hich
b sinl5° \/—_1 , which is true.

_ .- 2x
24. (b) : We have, f (x) = 2tan Ux +sin 1[1 2)
+Xx

= 2tan"!x + w — 2tan!

= f(x)=m So, f(5)=m=

X

o w

25. (¢) Since cos o + cos B =

INEE

Also, sin o + sin 3 = 5

(o+P o -
— 2sin 5 Ccos =

1
2 2

o+

= 2COS(

...(ii)

R
+
==
Ne—
I
W | =

Dividing (ii) by (i), tan(
Since 0 is the arithmetic mean of o and 3
a+f

2

= 0=

1
= tanb=-—
=

1 3
sinO=——and cos0=——
10 10

Now, sin 20 + cos 20 = 2 sin cos® + 2 cos?0 — 1

13 9
s () ISP L S
Vio “Vio "o 1010 5

26. (c) : Let the distance between two consecutive poles be x.
In AOAB

B
h tano
= = a+9%= B,
a+9x a tano B
2
h—atana By h
= x=——
9tanal o
=(hc0s0t—asin0t) 0<—a—>A1 5 A A
9sina
27. (¢) & f4(x)— fo(x) = sm4x+cos x) —f(cos x+sin®x)
1
= Z{(sin2 x + cos? x)2 - 2sir12 xcos? x}
1
—f{(cos2 x +sin? x)3 —3cos? xsin? x}
1 1 1
7(1 2sin? x cos x)—f(l 3sin’ xcos x) =———=—
4 6 12

Remark : As the given expression is independent of x, as
suggested by choices, one can simply put a convenient value
to obtain the result at x = 0.

1 1
H 0 =———=—etc.
ence f;(0)— f¢(0) TR
28. (¢) :
20m
/6
= ~—
20 m X
We have tan30°= 20 =L
20+x 3

= 20+x=203 = x=20(3-1)
The speed of bird is 20(\/5 -1) m/s

29. (d) : As x, y, z are in A.P.
tanﬁlx, tan’ly and tan"'z are in AP,
Ztanfly = !

tan 'x + tan 'z
2tan'1y= tan [ 22| = tan™! 2y =tan"! Xtz
1-xz 1-)? 1—xz
Thus y* = xz

From (i) and (ii), we get x = y = z.
Remark : y # 0 is implicit to make any of the choice correct.

=2y =x+z ... (1)
then

.. (i)

30. (d) : Using sine rule in triangle ABD, we get

AB__BD _ p P +qsind
sinf  sin(6+p) sin(0 + B) A B
0+p) B
As tanp =L, we have
0 v P
sin(® + P) = sinB cosP + cosO sinp b 4
b q C
=sin6- Zq - +cos0 - ZP = PC0592+ qszlne
\/p + q \/p + q \/p + q

(p2 + qz)sine

We then get AB =
pcosB + gsind



tanA cotA
1. :
3. @ 1-cotA 1-tanA
sin?A cos?A

= +
cosA(sinA — cosA) sinA(cosA —sinA)

sin®A - cos®A

- (sinA — cosA)cosAsinA
_ (sinA - CosA)(sinzA + sinAcosA + coszA)
- (sinA — cosA)sinAcosA
_ 1+sinAcosA
"~ sinAcosA
32. (d):3sin P+ 4cos Q=06

4 sin Q +3cos P=1
= 16+9+24(sin(P+ Q) =37 =24 (sin(P+ Q) =12

=1+ secAcosecA

= sin(P+Q)=1 = sinRzl = RZS—TE or X
2 2 6 6

. 5 . 1
But if R=%thenP<g and then 35mP<E

1
and so 3sin P + 4 cos QO <E+4(¢6) Thus,Rzg,

33. (¢) : 4 = sin®x + cos*x
We have cos*x < cos’x
sin®x = sin’x
Adding sin’x + cos*x < sin’x + cos®x .. 4 < 1.
Again A =t+ (1 -£>=£~-t+1,t>20, where minimum is 3/4

Thus %SASI.

34. (b) : cos(a + B) = 4/5 gives tan(o + B) = 3/4
Also sin(o — ) = 5/13 gives tan(o. — ) = 5/12
3 5
_tan(a+P)+tan(@-P) 1 12 _36+20 56
1-tan(@+B)tan(a-B) | 3 5 48-15 "33
4 12

35. (¢) : We have %=cos£, let Coszzi
n

R

n n
Thus we get Py i.e., n = 4, acceptable.
cos——l = r_z =3 tabl
> a3 n =3, acceptable.
i \/3 T T
0S—=— = —=— = .
- "6 n = 6, acceptable
n 2 .
But cos—= g will produce no value of .
n
1 2 1
As — < — < — = €0S—<C0S—< COS—
2 3 2
= E T o 3<n<4 (impossible)
3 n 4

36. (b) :cos(B —y) + cos(y — a) + cos(av — B) = — 3/2
= (cosP cosy + sinf siny) + (cosy cosol + siny sino)
+ (cosa cosf + sina sinf) = — 3/2

= 2(cosP cosy + cosy coso + coso cosf)
+ 2( sinf siny + siny sina + sino sinf}) +3 =0
= {cos’o + cos’p + cos?y
+ 2(cosa cosP + cosP cosy + cosy cosa)}
+ {sin%0, + sin?P + sin%y
+ 2(sino sinf} + sinf siny + siny sino)} = 0
= (cosat + cosP + cosy)? + (sinow + sinf + siny)?> = 0
Which yields simultaneously
cosal + cosf + cosy = 0 and sino + sinf} + siny = 0

37. (c) : 1% Solution : Let height of the pole AB be h. Then
BC = h cot 60° = /3 4

BD =hcot45°=h h

As BD — BC = CD

. 5 60° 45°

_ C<—7—>D
= h—$=7 = h3-1)=73 '
= h=\;§\/_§1=7\/§(\2/§+1)=7\2/§(\/§+1)m

2md Solution : We use the fact that the ratio of distance of B from
D and that of B from C
i.e. BD to BC is /3:1

BD BD 3
—=\/§, so that —=———
BC CD  3-1 5 60° 459
C&<——>D
7
Then BD= 3 CD= ﬁ -7=7J§(J§+1)
V3 -1 V3 -1 2

743
As AB = BD, the height of the pole = T\/—(\/? +ym

38. (b): COt[cosec l%-ﬂan:l%) =cot[tan '%-Han:l%)

3
3.2
_ -1 4 3 17 6
=cot| tan ———| _ -1
- t - l=—
1_3_% CO(tan 6] 17
4 3

39. (a) : OP = Tower
OAB is equilateral triangle
.. 0OA=0B=4B=a

In A AOP,
tan 30° 2%

= OP:%

40. (b): f(x) is defined if —1 S%—l <1and cosx >0
or 0Sx£4and—%<x<% . 05x<-§.

- -1 X . —1( 4 T oifx\_m .o -1(4
41. (d): sm (§j+sm (3):7: sin (3)_5—5111 (3)
= % = sin(% —sin”! (%])

2 oosfsin12) 133
= 5 —COS(SIH 5]—COS(COS 5]— 5



42. (C): 0 <x<m Given cosx+sinx :%
= l+sin2x:% (By squaring both sides)
2tanx _ =3

l+tan’x 4
= 3tan’x + 8tanx +3 =0

tanx = —84~64-36 =_4i\/7 tanxe:O::ntanx:_4_\/7
6 3 8
43, (a) : 2sin? x + 5 sinx -3 = 0 = sinx :%,sinx¢—3

. 1 . . .
therefore sinx = 5+ we know that each trigonometrical function

assumes same value twice in 0 < x < 360°.
In our problem 0° < x £ 540°. So number of values are 4 like
30°, 150°, 390°, 510°.

44. (c) : Altitude from 4 to BC is AD

1
Area of AUBC = A = EADXBC 4
L2
a
.. Altitudes are in H.P.
z_ﬂ" 2_&, 2_& e H.P
a b c B D C
111 ¢
= —, -, —eHP. = a,b, c e AP.
a b ¢

45. (d) : Using cos™ '4—cos'B

=cos (AB+\/(17AW)

2

cos'x — cos_ll =0 = x7y + \/1—x2 1—yT = cosa
v} ¥
2] -0-(-2)
= (cosoc 2) (1-x7) )

2
=  4x? — 4xy cosa + 3* = 4 (1 — cos’a) = 4sin’0.

c —

46. (a): snC
wc=2R ..(A) (. C =090

and anS = 1

2 s—c

Lr=(s-c¢) tan% = tan45° = 1)

:%b“_c;z,
=a+b-c
adding (A) and (B) we get 2(r + R) = a + b.

47. (¢) : LR =90° ZP + £Q = 90°
P_9% QO P Q0 | gnP/2 _ 1-tanQ/2
772 2 2°% 5 =TT T Tanon
= ‘[an£+‘[an2 = l—tanﬁ-tang = _b =1-<
2 2 2 a a
tan%, tan% are roots ofax2+bx+c:0j
c—b

=l=c¢c=a+ b

48. (¢):

B C
Breadth of river OC = AC cos 60° = 40 cos 60°

49. (a) : If @ = sin’a, b* = cos’a, ¢2 =1 + sin o cos o

—sin oL.cos o
thencos ¢ = 2 Sin 0L CoS O . cos ¢ =-—1/2
50. (d) : u?* = a*(cos?® + sin’Q) + b*(sin’0 + cos?0) +

2\/(514 + b4)sin2 0cos’ 0+ a’b? (sin4 0 + cos? 6)

=a®+ b+ 2\/a2b2 +(a2

2 2 2
=+ P+ 2\/a2b2+[a ;b ] sin” 20

-. 1> will be maximum or minimum according as © = /4 or 6 = 0°
.. Max. u? = 2(a* + b?) and

Min. u? = a* + b* + 2ab = (a + b)?
2

2
- bz) sin® 0cos” 0

Now Maximum «?> — Minimum
=2(a® + b — (a® + b* + 2ab)
=a’> + b? — 2ab = (a - b)?

21 27

sin o0 + sin B = —— and cos o + cos f = —
65 65

51. (¢) :

by squaring and adding we get

2 2
2(1+COSOLCOSB+sinocsmB):M

1170 (65)”
2[1 + cos (a0 — B)] = (65)2
Lela=p) 1170 130x9 9
2 4x65%65 (130)x(130) 130
o-B 3
" cos

2 130

oa-P .
As m < o — B < 3m then cos — )T negative

C
52. (d): 2a coszz + 2¢ cos’4/2 =3b (from given)

= a(l + cos C) + ¢(1 + cos 4) = 3b
= a+tc+tacosC+ccosd=23b
(a cos C + ¢ cos A = b projection formula)

= at+tc+b=3b= a+c=2b
4 B
53. (b): OB _ tan 30° Q
AO R R
OL=r
. OA_S\B OB =R
= OBzﬁ_ 9 B L c

83 1643
x4 =2

9 9

16V3 3243

9 9

1
Area of triangle ADB =E><

Area of triangle ABC = 2 X



54. (a): a=4+p 7|r
n B=d4-a Y
tan 4 — tan o i
¢ .z e
an B 1—tan Atan o 0
A ‘ 1/4h
h h Al ¥
7_1'_ —_
3 40 160
= T = 77~/ .~ = h*—200h+ 6400 =0
40 160
= (h—-40)(h—-160)=0= h=40or h =160
55. (a) : If R be the radius of circumcircle of regular polygon
of n sides, and » be the radius of inscribed circle then
R= = T dr= 2 t T
5 cosec o and r = — co p
1+ cos—
a T T a nil_a T
R+r= —[cosec—+ cot—j =3l 7= _500t2_
2 n n sin — "
n
56. (b): sin'x = 2 sin'la
T T | sin”' x=2sin""a W
= —— <2sinla < =
2 2 fand-Z<sintygE
2 2]

:>_£<'—1 <E = _E < < Qi E
g Ssinlas g sin| =7 | < a <sin
1 << 1 al < 1
= ——<ag< —= =< —
2 2 2
A A A
57. @) :Asr>rn>rn = > >
s—a s-b s-c
s—a<s—b<s—c b
> p >
= A A A = a c
T
58. (a) : Using tan''0 + cot™'0 = 7
s
sin x s1n2

59. (b) : tan x + sec x = 2 cos x

1 + sin x = 2 cos%x

1 + sin x = 2(1 — sin%v) sin 150°=1/2Isin 30°=14%

= 2sin’x+sinx—-1=0 >
= (@sinx-1)(1 +sinx)=0
= sin 270° =—1

sin x = —, sin x = -1
2

so there are three solutions which are x = 30°, 150°, 270°

==
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