Properties of Triangles

Questionl

For a triangle ABC, the value of cos2A + cos2B + cos2C is least. If its
inradius is 3 and incentre is M, then which of the following is NOT
correct?

[1-Feb-2023 Shift 1]

Options:
A. Perimeter of AABC is 18V3

B. sin 2A + sin 2B + sin 2C = sin A + sin B + sin C

C. 1\/TA . I\/T)B =—-18

D. area of AABC is %
Answer: D

Solution:

Solution:

B<—= ) &

If cos2A + cos2B + cos2C is minimumthenA= B=C =60°

So AABC is equilateral

Now in-radius r = 3

So in AMBD we have
._MD_ r _

Tan30" = BD a/2

1/v3 = %=a=6\/§

Perimeter of AABC = 18V3

Area of AABC = %az =27V3

Sl o))

Question2

Let C(a, B) be the circumcenter of the triangle formed by the lines
4x + 3y = 69

4y - 3x =17 and

x+ 7y =61



Then (a — B)? + a + B is equal to
[8-Apr-2023 shift 1]

Options:
A. 18
B. 15
C. 16
D. 17

Answer: D

Solution:

Solution:

s

-3x+4y=17

=

4x+3y=69

4x + 28y = 244
4x + 3y =69

25y=l?5
y=7,x=12
A(l12,7)
—-3x+4y =17
3x+ 21y =183
25y = 200
y=8,x=5
B(5, 8)
. Circumcenter

_ 17, 15
a=Sb=3

(7.1
2" 2
(=B +a+B
1+16=17

Question3

The ratio of intensities at two points P and Q on the screen in a Young's
double slit experiment where phase difference between two waves of
same amplitude are n / 3 and 11 / 2, respectively are

[10-Apr-2023 shift 2]



Options:
A.3:2
B.3:1
C.2:3
D.1:3

Answer: A

Solution:

Solution:

Question4

In a triangle ABC, if cosA + 2cosB + cosC = 2 and the lengths of the
sides opposite to the angles A and C are 3 and 7 respectively, then
cosA — cosC is equal to

[12-Apr-2023 shift 1]

Options:

A.

~jon

B.

]

C.

W

p. 10
Answer: D

Solution:



cosA + cosC = 2(1 — cosB)
A+C A-C

— Acin 2
2 cos > cos > = 4sin ‘B / 2
A+C)\_ . B
ascos( 5 )—smi

A-C_,. B
SO cos 5 = 2sin 5
A-C

2cosB/ 2cos =4sinB/2cosB /2

2
2sin ( A;C cos( %) =4sinB/2cosB/2

sin A + sin C = 2sin B
a+tc=2b=a=3,c=7,b=5

2 2 2 2 2 2
cosA —cosC = b +2%C_a - 4 +2}:;b—c
_25+49-9 9+25-49
B 70 30
65, 1_20_ 10
70 2 14 7
(]
Questionb

Let the plane x + 3y — 2z + 6 = 0 meet the co-ordinate axes at the points
A, B, C. If the orthocenter of the triangle ABC is ( a, B, g), then

98(a + [3)2 is equal to .
[12-Apr-2023 shift 1]

Answer: 288

Solution:

A(=6, 0, 0)B(0, =2, 0)C = (0, 0, 3)
- A A > A ~
AB=61i-2j,BC=2j +3k
AC =61 + 3K

A(-6.0.0)

B(0.-2.0) C(0.0.3)
AH-BC =0
(a+6.8, g) (0,2,3)=0



Question6

Let for a triangle ABC,

AB = =271 + ] + 3k

CB = ai + B? + yi;

CA =41 + 3] + 6k

If 6 > 0 and the area of the triangle ABC is 5V6, then CB « CA is equal to
[13-Apr-2023 shift 2]

Options:
A. 108
B. 60

C. 54

D. 120

Answer: B

Solution:

Solution:

<aoBy>
- - -
CA+AB=C

(4,3,6) +(=2,1,3) = CB
-
~CB=1(24 3+6)

~ ~ ~

- - i J k
AB x AC = -2 1 3
-4 -3 -6

= 0(9—-6)— j(26+12) + k(10)

| AB x AC |2 = (9 — 6)* + (26 + 12) + (10)?
=56 +306 + 325

Area of A ABC = 5V6

11~ - _
- E|AB><AC| — 5v6



- = 9
~|AB x AC |2 = 600
=562 +306—-275=0
=252+66-55=0
=>6+11)(6-5)=0
6=5
-

CB= <23, 8>

- o
CB-CA=<2,4,8>.<4,3,5>
=8+ 12+40 =060

Question7

Let a, b and c be the length of sides of a triangle ABC such that

atb = brc = c*2 Ifr and R are the radius of incircle and radius of

circumcircle of the triangle ABC, respectively, then the value of % is

equal to:
[25-Jun-2022-Shift-1]

Options:

A.

N|L

B.2
3
C. 5
D.1
Answer: A

Solution:

A=V5(—a)(s — b)(s—c) = V62BN = 64

abe _ (ADBAGD _ 5,
_? — — L= .‘ A)— 2
4A 4(61°) 2
A_ 61
s 64
-

I
|
|
B |




Questiond

A tower PQ stands on a horizontal ground with base Q on the ground.
The point R divides the tower in two parts such that QR = 15m. If from a

point A on the ground the angle of elevation of R is 60° and the part PR
of the tower subtends an angle of 15° at A, then the height of the tower

1[SZé-Jul-ZOZZ-Shift-I]
Options:

A.5(2V3 + 3)m

B. 5(V3 + 3)m

C.10(v3 + 1)m

D. 10(2V3 + 1)m

Answer: A

Solution:

Solution:

15 15

| 607

Q ¥ A
For AAQR,
._ 15
tan60 = —..... (1
X
From AAQP,
tan75° = h
X
=(2+V3) = 2[-.-tan 75° =2 + V3]

sh = (2 +V3)x

= (24 V3) ‘1/—%[ F_rom (1]
= (2+vV3)x 15:;/3

(2+V3) x5V3
5(2V3 + 3)m

Question9

Let a vertical tower AB of height 2h stands on a horizontal ground. Let
from a point P on the ground a man can see upto height h of the tower
with an angle of elevation 2a. When from P, he moves a distance d in

the direction of A_)P, he can see the top B of the tower with an angle of



elevation a. If d = v7h, then tana is equal to
[27-Jul-2022-Shift-1]

Options:
A.V5-2
B.v3-1
C.V7 -2
D.V7 —V3
Answer: C
Solution:

Solution:
B

20 o
Ax P g4=hf7 Q
AAPM gives

tan2 a = }—1 (i)
X
AAQB gives
2h 2h
x+d x + hv7
From (i) and (ii)
2-tan2a
1+vV7-tan2«
Lett =tana
2t
2
1-t°
14+v7 2t .
1

tan2 a =

tan2 a =

=>t=

=t>=2V7t+3=0
t=v7-2

Questionl0

The angle of elevation of the top P of a vertical tower PQ of height 10
from a point A on the horizontal ground is 45°. Let R be a point on AQ
and from a point B, vertically above R, the angle of elevation of P is 60°.

If ZBAQ = 30°, AB = d and the area of the trapezium PQRB is «, then
the ordered pair (d, a) is :
[27-Jul-2022-Shift-2]

Options:



A. (10(vV3 = 1), 25)
=Y 25
B. (10(\/3 -1),
C. (10(v3 + 1), 25)
=Y 25
D. (10(v3 +1), 2}

Answer: A

Solution:

Solution:

10 — x = —

— = 10—-x=10v3 -3
10_){\/3_ 3= X 3 X
2x =10(vV3 - 1)
x=5(HV3-1)

d =2x=10(v3 - 1)
« = %(x +10)(10 — xv3) = Area(PQRB)

- %(5@ —5+10)(10 — 5v3(v3 — 1))

- %(5@ +5)(10 — 15 + 5v3) — %(75 —25) =25

Questionll

A horizontal park is in the shape of a triangle OAB with AB = 16. A
vertical lamp post OP is erected at the point O such that

LPAO = LPBO = 15° and ZPCO = 45°, where C is the midpoint of AB.
Then (OP)? is equal to

[28-Jul-2022-Shift-2]

Options:

32,7 _
A. ﬁ(\/s 1)

32/ _ /=
B. ﬁ(Z V3)
16, /74 _
C. ﬁ(\/S 1)

16/~ _ /=
D. ﬁ(Z V3)



Answer: B

Solution:

Solution:

OP = OAtan1l5 = OBtan15....... (i)
OP = OCtan45 = OP = OC....... (ii)
OA =OB...... (iii)

0C? + 8% = 0A?

OP? + 64 = OPZ(

V3 +1 )2
V3 -1
64=OP2[ w§+1)j—w3—1)2]
(V3 - 1)
4v3
= OP? =
( 3 —1)2)
64(v3 - 1)* _ 32
4v3 V3

OP? = (2 = V3)

Questionl1?22

The angle of elevation of the top of a tower from a point A due north of
it is a and from a point B at a distance of 9 units due west of A is

3
V13
then cota is equal to :
[29-Jul-2022-Shift-1]

cos™ ! ( ) . If the distance of the point B from the tower is 15 units,

Options:

6
A.g
9
B.g

C.

Wk

D.

w3

Answer: A



Solution:

Solution:
M

Tower h

15 9

I 1 3
@=cos'| = B
W13,

NA={15-9*=12
h _ = 2
1—5—tan6— 3

h = 10 units

cota = 12 _

12_6
10 5

Questionl13

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 20s, 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

[25 Feb 2021 Shift 1]

Options:

A. 10

B. 10vV3
C.10(V3 + 1)
D. 10(v3 — 1)

Answer: C

Solution:
Solution:
- - PQ
In A PQB, tan45” = BQ
- PQ
L =55

PQ =BQ =h( let )



# Lt

In APAQ, tan30° = £2Q

AQ
= \/1—§= Xihéx+h=\/§h
= x=(\/§—1)h.
. Speed from A to B = ‘%= %

Also, distance from B to Q =h
. Time taken to reach Q from B = Speed

- _h __nh "XZO [x = (V3 — 1)h]

x/20
_ h
(\/§—1)hxzo
_ _(V3+1)x20 _ (¥3+1)x20
(V3 -1)(V3 + 1) 2
=10(vV3 + 1)
Questionl4

The angle of elevation of a jet plane from a point A on the ground is 60°.
After a flight of 20s at the speed of 432km / h, the angle of elevation

changes to 30°. If the jet plane is flying at a constant height, then its
height is
[24 Feb 2021 Shift 2]

Options:

A. 1800V3m
B. 3600vV3m
C. 2400vV3m
D. 1200vV3m
Answer: D

Solution:

Solution:
Given, angle of elevation are 60° and then 30°.



P M w R u

Also, in 20 sec plane covers the distance from A to B with speed 432km / h.

432 % im/sec = 120m / sec

18
.. AB = distance =S xT =120 x 20
= 2400m
In APBD
- _BD_ 1 _ h
tan30" = D = 73 PD
= PD =hv3
In APAC
. _AC_ z_h
tan60° = PC—=>\/3 = pC
= PC =h/V3
Now, CD =PD -PC
2400 =hv3 - L
V3

. (3-1
= 2400 —h(—@)
' h =M=1200><\/§

. Required height = 1200v3m

Questionl5

Two vertical poles are 150m apart and the height of one is three times
that of the other. If from the middle point of the line joining their feet,
an observer finds the angles of elevation of their tops to be
complementary, then the height of the shorter pole (in meters) is :

24 Feb 2021 Shift 1

Options:
A.20V3
B. 25V3
C. 30

D. 25

Answer: B

Solution:

Solution:



B 75 C 75 E

In right angle ABC and right
ACDE

- h _
tanb = 75 and cot(90 — 0)

Questionl6

Let the centroid of an equilateral triangle AABC be at the origin. Let
one of the sides of the equilateral triangle be along the straight line
x +y = 3. If R and r be the radius of circumcircle and incircle,
respectively of AABC, then (R + r) is equal to

[18 Mar 2021 Shift 2]

Options:

A L
V2

B. 7V2
C.2V2

D. 3V2

Answer: A

Solution:

Solution:
A
'\
j‘ A"
/SN
0 \
/‘ (0, ) \\
L. X
B X +y=a3 C
Let equation of BCisx+y =3
ST = J—I-0+0__3 = i_
V2 V2
In equilateral triangle,

i e r_1_r
sm30—R=2 R
= R=2r

L T+R=r+2r



3.9

—3r=3 3
YR W@

Questionl?

A pole stands vertically inside a triangular park ABC. Let the angle of

II

elevation of the top of the pole from each corner of the park be :. If the

radius of the circumcircle of AABC is 2, then the height of the pole is
equal to
[18 Mar 2021 Shift 2]

Options:

2v3
3

B.2V3
C.V3

1
D. =
Answer: B

Solution:

Solution:

Let PO = h, CO = 2 = radius and £ZPCO = %

Questionl38

Let tana, tanp and tany, o, B, y # (2n; Ut n € N be the slopes of three

line segments OA, OB and OC, respectively, where O is origin. If
circumcentre of AABC coincides with origin and its orthocentre lies on

cos3a+ cos3P +cos3y
cosacospcosy

2
y-axis, then the value of ( ) is equal to .........

[17 Mar 2021 Shift 2]



Answer: 144

Solution:

sina _ sina—0
cos & cosa —0

Given, slope of OA = tana =

B (cos B. sin l"// \ cOS o, Sin o
Ill.- |

\
—t = T—

|
M

. Coordinates of A must be (cos «, sin «)
Similarly, B = (cos, sinp) and C = (cosvy, siny)
Given, circumcentre coincides with origin and orthocentre lies on Y -axis.
So, centroid must lie on Y -axis because circumcentre, orthocentre and centroid of any triangle always lies on the same
line.
“'cosa + cosP +cosy =0 ...(i)
(because x-coordinate on Y -axis is zero)
=cos’a + cos®B + cos’y = 3cosa - cosP - cos y..(ii)
Now,
cos3a+cos3B+cos3y= (4cos3(x — 3cos 0()+(4cos3[3 — 3cospB) + (4cos3y —3cosy)
=cos3a+cos3B+cos3y = 4(cos’a + cosBB + c053y)—3(cos o + cosPB + cosy)
= 4(cos’a + cos’p + cos®y) — 3 x 0 (from Eq. (i)
= 12cosa-cosPB-cosy (from Eq. (ii))
. cos3a+cos3B+cos3y _ 12-cosa-cosP-cosy
" cosa-cosp-cosy " cosa-cosp-cosy

cos3a +cos3B+cos3y)|? _ 144

cosa - cosP-cosy

Questionl19

In AABC, the lengths of sides AC and AB are 12cm and 5cm,

respectively. If the area of AABC is 30cm? 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

[16 Mar 2021 Shift 2]

Answer: 15

Solution:

m
Oy



Area of AABC = 30cm?

% .5-12sinA = 30cm?

=sinA =1
= A =90°
C
3
.13

| N
b N
A 5 B

Here, AB%2 + AC? = BC?
= 122+ 5% = BC?

12

= BC =13
_ a_ _ 13 _ 13
2sin A 2 -sin 90 2
S 12+5+13) 15
2
2R+r=2-§+2=15
Question20

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 A is 75°. Then the height (in meter) of the top most point of the
balloon from the level of the observer's eye is :

[25 Jul 2021 Shift 1]

Options:
A. 8(2 +2V3 +V2)
B. 8(V6 + V2 + 2)
C.8(V2 +2 +V3)
D. 8(V6 — V2 +2)
Answer: B

Solution:



O - centre of sphere

P,Q - point of contact of tangents from A

Let T be top most point of balloon & R be foot of perpendicular from O to ground.
From triangle OAP, OA = 16 cosec30° = 32

From triangle ABO, OR = OAsin75° = 32(‘/37-%1)

So level of top most point = OR + OT

=8(V6 +V2 +2)

Question21

If in a triangle ABC, AB = 5 units, ZB = cos™! ( 2 ) and radius of

circumcircle of AABC is 5 units,then the area (in sq. units) of AABC is :
[20 Jul 2021 Shift 1]

Options:

A. 10+ 6V2
B. 8 +2V2
C.6+8V3

D. 4 +2V3

Answer: C

Solution:

Solution:

As, cosB =

As, R=5=

2R

sinc=
5 _ . — 2o
=>E—smc=>C—30
b _ _ 4) _
NOW,m—2R=b—2(5)(5) =8
Now, by cosine formula
a’+c*—Db?

cosB = 580



3 _a’+25-64
5 2(5)a
=a’ - 6a -3g=0 B
Q= 6+v192 _ 6+ 8V3
=3 + 4V3( Rejecta = 3 - 4V3)
Now, A = 3BC _ B +4V3)B)B) _ 5(3 4 4v3)
=>A = (6 + 8V3)
= Option (3) is correct.

Question22

Let in a right angled triangle, the smallest angle be0. If a triangle
formed by taking the reciprocal of its sides is also a right angled
triangle, then sin 0 is equal to:

[20 Jul 2021 Shift 2]

Options:

A v +1

B.

C.

D.

Answer: B

Solution:

LA =0
/B=90-0
a = smallest side

1 1 1

_=_+_

a b2 2
2.2

bg=b2+cz
a

Use a = 2Rsin A = 2Rsin 6
b =2RsinB = 2Rsin(90 — 0) = 2Rcos0
c = 2RsinC = 2sin90° = 2R
2.2
—4R209326 = 4R%cos?0 + 4R?
4R"sin“0
cos?0 = sin’0cos’0 + sin’0
1 — sin’0 = sillze(l — sinze) + sin?0
3—-+vh

.20
sin“0 = >



=sin@ = v5-1

Question23

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 18m away from the
base of the pole, then the height of the pole (in m) is

[31 Aug 2021 Shift 1]

Options:
A. 12vV15
B. 12V10
C.8V10

D. 6v10

Answer: B

Solution:

Solution:

Let height of pole = 10h
_3H

tana = 18

10H _ _2tana

tan2a =
18 1 — tan’«

Question24



Let 322 = :iﬁﬁéjgg, where A, B and C are angles of a AABC. If the lengths

of the sides opposite these angles are a, b and c respectively, then
[27 Aug 2021 Shift 1]

Options:
A.b*—a’=a*+c?

B. b% c® and a” are in AP
C. c? a? and b? are in AP

D. az, b2 and c? are in AP

Answer: B

Solution:

Solution:

sinA _ sin(A — C)

sinB ~ sin(C — B)
sin(B+ C) _ sin(A—-C) ... _

~Sin(A+C)  sm(C—B) L ATB+C=nl

=sin(C + B) . sin(C — B) = sin(A + C) . sin(A — C)

=sin’C — sin’B = sin?A — sin’C

=2sin’C = sin’A + sin’B

=2(2RsinC)? = (2RsinA)? + (2R sin B)?

. a b c

"sinA = sinB ~ sinC 2R

=a?, c2, b?arein AP.

=b?, c?% a’arein AP

Given,

=2c? = a% + b?

Question25

Two poles, AB of length a m and CD of length a + b(b # a) metres are
erected at the same horizontal level with bases at B and D.

If BD = x and tan ZACB! = 1, then
[27 Aug 2021 Shift 2]

Options:

A x*+2(a+2b)x—bla+b)=0
B.x*+2(a+2b)x+a(a+b)=0
C.x*—2ax+b(a+b)=0
D.x*—2ax+a(a+b)=0
Answer: C

Solution:



‘ f"j
I
= _:"/
.r'/
LI; W
In AACE
=X
tan(6+(x)—b
In AACD
tana = — andtan(9=l
a+b 2
Then,
_ tanO +tana
tan(6 + a) = 1 —tan6.tana
1 X
2 a+b _x
=S—_ = =
1.1 _x b
2a+b

Latb+2x _x

2@+b)—x Db
=ab + b% + 2bx = 2ax + 2bx — x*
=?_2ax+ab+b*=0

=x°>—2ax+bla+b) =0

Question26

A ray of light coming from the point (2, 2v3) is incident at an angle 30°
on the line x = 1 at the point A. The ray gets reflected on the linex =1
and meets x -axis at the point B. Then, the line AB passes through the
point:

[Sep. 06, 2020 (I)]

Options:

1
A. (3' «5)

5. [4.-%)
C. (3, =V3)
D. (4, —V3)
Answer: C

Solution:

Solution:



v

2B oy P2, 243)

O

k4
)

x=1

Slope of AB = tan120° = —v3
therefore Equation of line AB (i.e. BP)

y—2V3 = -V3(x - 0)
=vV3x+y=2V3

. Point (3, —v3) lies on line AB.

Question27

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 .

[Sep. 06, 2020 (I)]

Answer: 80

Solution:

Let height (AB) =hm,CD=xmand ED =y m
|

(h

gom s U
> 30° ) )
( 1 D h-x B
In rt. ACDE,
sin30° = g—():y: 40
o_ X AR
cos 30° = 80=>x 40V3
Now, in A AEF,
tan 75° = E:i
(2 +v3) = —40

h — 40v3

Y

h




=(2+4+v3)(h—-40v3) =h-40
=2h — 80v3 +v3h —120 = h — 40
=h +v3h = 80 + 80V3
=>(V3+1)h =803 +1)

~h = 80m

Question28

The angle of elevation of the summit of a mountain from a point on the
ground is 45°. After climbing up on km towards the summit at an
inclination of 30° from the ground, the angle of elevation of the summit
is found to be 60°. Then the height (in km) of the summit from the
ground is:

[Sep. 06, 2020 (II)]

Options:

V3 -1
A. V3 +1

V3 +1
B. V3 -1

C. 1

D. 1

Answer: C

Solution:

" LDCA = LDAC = 30°
“.AD = DC = 1km

In ADEA, _
AE _ . o _ V3
AD = sin 60° =AE = > km
n30° = DF Lpp = 1
InACDF, sin30° = cD =DF = 2km

~EB=DF = %km

.. Height of mountain = AE + EB

(23] (521

= — km




Question29

Two vertical poles AB = 15 m and CD = 10 m are standing apart on a
horizontal ground with points A and C on the ground. If P is the point of
intersection of BC and AD, then the height of P (in m) above the line AC
is :

[Sep. 04, 2020 (I)]

Options:
A2

B.5

c.

D.6
Answer: D

Solution:

Solution:
B

D

10

A _ .
E (
m:n

AE _m
Let PE J_ACandﬁ =5
.. _ m _m+n
“AAE P ~ AACD, PE =10
SPE = 10m ()
m+n
.. n _m+n
ACE P ~ ACAB, PE 5
SPE = 1O (i)
m+n
From (i) and (ii),
10m = 15n=>m=%n
So, PE =6
(]
Question30

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 :

[Sep. 04, 2020 (I1)]



Options:
A. 100
B. 200V3
C. 400
D. 400V3

Answer: C

Solution:

Solution:

h

. 30°  x D
60°

200m 200 m

= (h+200) m

Here in APCD,

. o _ L _ .
sin30° = PC = PC = 2h ...(i)
tan30°=h=>i_=h

X V3 X
=x = vV3h ...(ii)
Now, in right APC'D

tan60° = h + 400 +x400
=v3x = h + 400 = 3h = h + 400 [From (ii)]

=h =200
So, PC = 400m [From (i)]

Question31

In a triangle, the sum of lengths of two sides is x and the product of the

lengths of the same two sides is y. if x*> — ¢® = y, where c is the length of
the third side of the triangle, then the circumradius of the triangle is :
[Jan. 11,2019(1)]

Options:

3



§||°

C.

wla

D.

Sif<

Answer: B
Solution:

Let two sides of triangle are a and b.

a+b=x

ab=y

x)-c*=y=(a+b)y’-c*=ab

=2(a+b—-c)la+b+c)=ab

=2(s —c)(2s) = ab

=4s(s —c) = ab

s(s—c) _ 1

= = =
ab 4
2c _ 1

=C0S 5=

=C0SC = —% =c=120°

.. Area of triangle is,
= %ab(sin 120°) = —ab
_ abe
4A
_abc _ c
v3ab V3

Question32

b+c c+a

Given 21¢ = ¢*2 = al+3b for a AABC with usualnotation.

then the ordered triad(a, B, y) has a value :
[Jan. 11, 2019 (ID)]

If COS A _ cosB — cosC'
a B y

Options:

A. (7,19, 25)
B. (3, 4,5)
C. (5,12, 13)
D. (19, 7, 25)
Answer: A

Solution:

b+c _c+a_a+b
Let=7— =73 =13
“b+c=11k,c+a=12k,a+b =13k
La+b+c=18k

= k(say)



..a =7k, b =6kandc =5k

. _ 36k% + 25k* —49k* 1
~.COSA = 5 ==
2.30k 5
2 2 2
and cos B = 29K + 25k = 36k* _ 19
2.35k 35
2 2 2
and cos C = 49K + 36k - 25k* _ 5
2.42k 7

..cosA:cosB:cosC=7:19:25

.CoOsA _cosB _ cosC

7 7 19 25

Hence, required ordered triplet is (7,19,25) .

Question33

With the usual notation, in AABC, if ZA + 4B = 120°, a = V3 + 1 and
b = V3 — 1 then the ratio ZA : 4B, is:
[Jan. 10, 2019 (1I)]

Options:
A.7:1
B.5:3
C.9:7
D.3:1
Answer: A

Solution:

LA+ £B =120°...(1)
= £C =180°-120° = 60°

tan(AgB) = a_bcot(g)

a+b 2
= L_(cot30°) =1 xV3 =1
2V3 V3
LLA— LB _

II .
> 1 (£ is angle)

=/A - LB =90°
From egn (1) and (2)
LA =105° LB =15°
Then, LZA: £LB=7:1

Question34

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:

[Jan. 12, 2019 (ID]

Options:



A. 60
B. 50
C.45
D. 42

Answer: B

Solution:

Let height of the cloud from the surface of the lake be h meters.
0

- In APRQ

tan30° = h—25

PR
~PR = (h — 25)V3 ...(i)

and in APRS : tan60° =
h + 25
V3

h + 25
PR

PR =

-..(i)

Then, from eq. (i) and (ii),
(h— 253 = 1+25

“h =50m

Question35

Consider a triangular plot ABC with sides AB=7m, BC =5 m and CA =
6 m. 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:

[Jan. 10, 2019 (I)]

Options:
3 —
A. 5\/21
9 —
B. 5\/21
C.2v21

D. 7V3

Answer: B



Solution:

Let the height of the lamp-post is h.
B
A

3/

C 3 D 3 _\
By Apollonius Theorem,
2 AC\2\ _ 2 2
z(BD + (7) ) = BC? + AB
=2(m?+ 3%) =25 +49 >m = 2V7

tan 30° = hBD

o= o 1 2v21
=h =2V7 X ﬁ ===
Question36

Let A3, 0, -1), B(2, 10, 6) and C (1, 2, 1) be the vertices of a triangle
and M be the midpoint of AC. If G divides BM in the ratio, 2 : 1, then cos
(£GOA) (O being the origin) is equal to :

[April 10, 2019 (I)]

Options:

A L
2V15

-

B.

<
—_
o1

|‘H

C. 7

)
[«)

D. L
30

<.

Answer: B

Solution:

G is the centroid of DABC

A(3,0,-1)

M

(2.10,6)B cCa,2Mn




Il
0
i

|: 3+2+1 t}—lzl:"—f__—i—ﬁ‘l | =(2.4,2)

G

(8
O A

OG=vV4+16+4,04=v+-1,4G=V1+16+9
(0G)' +(04)' ~(4G) _24+10-26

scosh= 2(0G)0A) - 2vhavio
2WEx3x2 W15 Vis
Question37

The angles A, B and C of a triangle ABC are in A.P.anda:b=1:v3.If
¢ = 4cm, then the area (in sq.cm) of this triangle is :
[April 10, 2019(1)]

Options:

Answer: C

Solution:

Solution:

Given that A, B, C,arein AP.=2B=A+C
Now,A+B+C=mn=B =%

1

2(4x) sin 60° = V3x

Area =



A .vlré\' C
16 + x* — 3x*

8x
=24x =16 -2x>=2x°+2x—8 =0
=X = 2 [ X can’t be negative]
Hence, area = 2V3 sq. cm

Now cos 60° =

Question38

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 :

[April 08, 2019 (II)]

Options:
A.5:9:13
B.4:5:6
C.3:4:5
D.5:6:7

Answer: B
Solution:

Let the sides of triangle are a > b > c where
Given A = 2C
“A+B+C=mnand A=2C
=B =mn-3C...(i)
“a,b,careinAP.>a+c=2b
= sin A + sin C = 2 sin B ...(ii)
= sin A = sin (2C) and sin B = sin 3C
From (ii),
sin 2C + sin C = 2 sin 3C
=(2cosC + 1)sinC = 2sin C(3 — 4sin*C)
=2cosC+ 1 =6—8(1 — cos’C)
=8c0s’C —2cosC—-3 =0

3 1
=cosC = 1 orcosC = 5
~'C is acute angle

3~ VT
=>cosC—4=>smC——4 B B
: _ : _ v7 3 _ 3V7
and smA—ZschosC—Zx—4 x4——8

L _3VT A7 7 _5V7
sinB == -1 %16~ 16
=sinA:sinB:sinC::a:b:cis6:5:4




Question39

ABC is a triangular park with AB = AC = 100 metres. A vertical tower is
situated at the mid-point of BC. If the angles of elevation of the top of
the tower at A and B are cot™1(3v2) and cosec™ 1(2v2) respectively, then
the height of the tower (in metres) is :

[April 10, 2019 (I)]

Options:

A 199
3v3

B. 10V5
C. 20
D. 25

Answer: C

Solution:

Solution:
Let the height of the vertical tower situated at the mid point of BC be h.
L
A

Cx

A
B M C
In AALM,
_AM
cotA = M
=3V2 = % = AM = 3v2h
In ABLM ,
_BM _ - _ BM _ e
cotB = TRV V7 = - =BM =+V7h

In AABM by Pythagoras theorem
AM? + M B? = AB?

~AM % + M B? = (100)2

=18h% + 7h% = 100 x 100
>h’=4x100>h =20

Question40

PQR is a triangular park with PQ = PR = 200 m. A T.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 :

[2018]



Options:
A. 50

B. 100v3
C.50v2

D. 100

Answer: D

Solution:

M
Let height of tower MN = h
In AQMN we have

o — MN
tan 30 __QM
..QM =+v3h = MR ...(1)
Now in AMNP
MN = PM ...(2)
In APMQ we have :
MP = {(200)? — (V3h)?
.. From (2), we get :
{(200)? — (V3h)? = h
=h = 100m

Question41

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.
[Online April 16, 2018]

Options:

A. 9(1 + V3)
9, —

B.2(v3-1)

C. 18(1 + V3)

D. 18(v3 —1)

Answer: A



Solution:

Here, LDOA = 45°, LDOB = 60°
Now, let height of tower = h.

0 C
t
30
45
D A B
_Da
InADOA, tan(4£DOA) = o)
=tan45° = % = h = DA
Now, in ADOB
tan(angle DOB) = BD
OD
—tan 60° = % = BD = v3h

- speed for the distance BA = BD1_8AD _ (V3 1—81)h

AD hx18 = =
=— =18v3-1=9(V3 + 1
speed (V3 - 1)h 3 V3 +1)

. required time taken =

Question42

An aeroplane flying at a constant speed, parallel to the horizontal
ground, 3km 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

[Online April 15, 2018]

Options:
A. 1500
B. 750
C. 720
D. 1440

Answer: D

Solution:

Solution: _
_ V3
For AOA, A, OA| =

tan60° 1km.



(" Position)  (I* Position)
B A

B, A, O
For AOB,, B, OB, = V3 tan30° = 3km
As, a distance of 3 — 1 = 2km is covered in 5 seconds.

Therefore the speed of the plane isw = 1440km / hr

Question43

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

[Online April 15,2018 ]

Options:

A.20vV2

B. 10v2

C.10v3

D. 20vV3

Answer: D

Solution:

Solution:

Let the distance between T, and T, be x

D A
E 2 c

) 20

60 | T, T 80
L J \J

A B

From the figure



EA = 60m (T ;) and DB = 80m (T ,)
/DEC =06 and 4BEC = 26
Now in ADEC,

- DC_ 20
tanb = AD -
and in ABE C,

_BC _60

tan206 = CE <
We know that
tan20 = 2tan®

1 — (tan®)?

oo _ 23

RE]

=x% = 1200 = x = 20vV3

Question44

Let a vertical tower AB have its end A on the level ground. Let C be the
mid-point of AB and P be a point on the ground such that AP = 2AB. If
ABPC = b, then tan b is equal to :

[2017]

Options:

A.

Ol

B.

o

C.

NP

D.

©IN

Answer: D

Solution:

Solution:
Since AP = 2AB = AB _1

AP 2
Let ZAPC = «

~'C is the mid point ) (.'.AC = %AB)

-1
=tana = a
B
C
A “Xp
As tan(a + B) = tana + tanf

" 1-tanatanp



_ tana+tanp _ 1
1 —tanatanp 2

.. _AB 1
“tan(a + B) = AP E[From(l)]
1
Lattt
1 2

1- ZtanB
~tanp = %
Question45

A man is walking towards a vertical pillar in a straight path, at a
uniform speed. At a certain point A on the path, he observes that the
angle of elevation of the top of the pillar is 30°. After walking for 10
minutes from A 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:

[2016]

Options:
A. 20
B.5

C.6

D. 10

Answer: B

Solution:

tan 30° = h
X+ a

1 _ h T —
:ﬁ_x+a=>\/3h—x+a...(l)
tan60° = & = v3 = 1

a a

=h =+v3a ...(2)

h

o 60°
30 s i)

A(—x—)li‘:—u—)

From (1) and (2)

3a=X+a=>x=2a

Here, the speed is uniform

So, time taken to cover x = 2 (time taken to cover a)

.. Time taken to covera = 12—Ominutes = 5 minutes




Question46

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 54vV2
m, then the height of the tower (in metres), is :

[Online April 10, 2016]

Options:
A. 108
B. 36V3
C. 54V3
D. 54

Answer: D

Solution:

Let AP = x
BP =y

tan45° = =>H =x

tan 30° =

x* + (54v2)% = y*
H?2+ (54v2)* = 3H?
(54v2)* = 2H
54V2 = V2H
54 = H

< | = | T

N

I

Question47

In a AABC, % =2+ V3 and 4C = 60°. Then the ordered pair (ZA, 4£B) is

equal to :
[Online April 10, 2015]

Options:

A. (45°, 75°)
B. (105°, 15°)
C. (15°,105°)
D. (75°, 45°)
Answer: B

Solution:



sin A

—— =243
sinB
sin(105°) _ =
sin(15°) 2+V3
cos15° _ =
sinige ~ 2 tV3
Question48

If the angles of elevation of the top of a tower from three collinear
points A, B and C, on a line leading to the foot of the tower, are 30°, 45°
and 60° respectively, then the ratio, AB : B(C, is :

[2015]

Options:
A.1:V3
B.2:3
C.v3:1
D.V3:v2
Answer: C

Solution:

A B C 0

** PB bisects ZAPC, therefore
AB : BC = PA: PC
h

Also in AAPQ, sin 30° = PA =PA = 2h
i in60° = L _2h
and in ACPQ, sin60° = PC = PC 73

~AB:BC =2h:20-y3.1
V3

Question49

Let 10 vertical poles standing at equal distances on a straight line,
subtend the same angle of elevation 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 ‘h’
and the distance of the foot of the smallest pole from O is ‘a’; then the
distance between two consecutive poles, is :



[Online April 11, 2015]
Options:

A hcosa —asina
) 9sina

hsina + acosa
B.——————>—
9sina

C hcosa —asina
’ 9cosa

D hsina —acosa
) 9cosa

Answer: A

Solution:

O

A| AW A‘. A 10
M— ad —N -
AOA,;B,;, AOA,B,, AOA,B,, ....., AOA,,B,, all are similar triangles.
h, h, h h
s1=2=3=_ =% =tana
ap 3 43 a1

Since, h;; =h =a,jtana ....(1)
anda, =a=h, =atana ...(2)
=h = (a + 9d ) tana where d is distance between poles ("a;, =a + 9d)
=>h =atana + 9d tana
h— asina
h—-atana _ cosa
»>—————=d >———=d
9tan«a gSina
COoSs
__hcosa —asina
=2d = -
9sina

Question50

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

[2014]

Options:
A.20V2
B. 20(v3 — 1)
C.40(v2 — 1)

D. 40(V3 —V2)



Answer: B

Solution:
Given that height of pole AB = 20 m
A B
20
43120
0°
O T C v D

Let O be the point on thé ground such that ZAOC = 45°
LetOC=xand CD =y
20

In right AAOC, tan45° = = ()

In right ABOD, tan 30° = —29_ __ (i)
X+y

From (i) and (ii), we have
x=20and - = 20

V3 X+y
- L -_20 =20 +y = 20V3

V3 204y
So,y = 20(V3 — 1)m and time = 1s (Given)
Hence, speed =20(v3 —1)m/s

Questionb1

The angle of elevation of the top of a vertical tower from a point P on
the horizontal ground was observed to be a. After moving a distance 2
metres from P towards the foot of the tower, the angle of elevation
changes to B. Then the height (in metres) of the tower is:

[Online April 11, 2014]

Options:

2sinasinfB
* sin(f — «)

sinasin 3
B. cos(p — o)

C 2sin(p — o)

sinasin 3

D cos(B — a)

sinasin B

Answer: A

Solution:

Solution:
Let AB be the tower of height 'h'.



h
L [5
P23 >C Ly
2m X
>
Given : In AABP
tana = AB
PB
r sin a h

cos o - X+ 2
=(x+ 2)sina = hcosa
op = Xsina + 2sina (1)

cosa
_AB
Now, In AABC, tanp = BC
sinB _h _ hcosB
=COSB = X =X —sjnB (2)

Putting the value of x in eq. (2) to eq. (1), we get
hcosBsina , 2sina

h= sinfB 1
COS (@
-h = hcosB.sina + 2sinasinf
sinp . cosa

=h(sinp.cosa —cosp.sina) = 2sina. sinf
=>h[sin(p — a)] = 2sina . sinfp

_ 2sina.sinp

~ sin(B - «)

Question52

ABCD is a trapezium such that AB and CD are parallel and BC L CD. If
AADB = q, BC = p and CD = q, then AB is equal to :
[2013]

Options:

(p2 + qz)sine
*pcosO+ qsinB

B p? + g°cos O
*pcosO+ gsin®

R Y
p20059 + q2 sin 6

(p? + g sin®
" (pcosO + qsine)2

Answer: A

Solution:

Solution:
From Sine Rule



H o L
0]
E p:‘ + q')
ip P
rc—(H+u'L§ 5
A X—q M g B
AB _ Ip*+d?
sin® ~ sin(m — (6 + «))
AR = VD’ +q’sind _ (p°+4q*)sind
" sinBcosa +cosOsina  qsin® + pcosH
('-'cosa = Zq = and sina = 2p - )
/p’+q /p’+q
Question53
If in a triangle ABC, 2:¢ = ¢*2 = 24D then cosA is equal to
[2012]
Options:
5
A. =
1
B. =
35
C. 19
19
D. 35
Answer: B
Solution:

In a triangle ABC.

b+c_c+a_a+b_K

11 12 13

=>b+c=11K,c+a=12K,a+b =13K

On solving these equations, we get

a=7K,b=6K,c=5K

Now we know,

b?+c*—a®  36K*+25K%—-49K?* 1
2bc B 2(6K )(5K) 5

COSA =

Question54

In a APQR, If 3sinP+4cosQ =6 and 4sinQ + 3cos P = 1, then the
angle R is equal to :
[2012]



Options:

L
B.
C.

D. 3¢
Answer: B

Solution:

Given that 3sin P + 4cos Q = 6 ...(i)

4sin Q + 3cos P =1 ..(ii)

Squaring and adding (i) & (ii) we get

9sin’P + 16c0s’Q + 24 sin P cos Q +16sin’Q + 9cos?P + 24 sin Q cos P
=36+1 =37

=>9(sin2P + coszP) + 16(sin2Q + coszQ) +24(sinPcosQ + cosPsinQ) = 37
=29+ 16+ 24sin(P + Q) = 37

Question55

For a regular polygon, let r and R be the radii of the inscribed and the
circumscribed circles. A false statement among the following is
[2010]

Options:
A. There is a regular polygon with % = \/%
B. There is a regular polygon with P% = %

. o r _ V3
C. There is a regular polygon with ¢ = >
D. There is a regular polygon with Pﬁ{ = %
Answer: B
Solution:
Solution:

Let O is centre of polygon of n sides and AB is one of the side, then by figure



Question56

AB is a vertical pole with B at the ground level and A at the top. A man
finds that the angle of elevation of the point A 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 A
is 45°. Then the height of the pole is

[2008]

Options:

A ——— m

B. 223+ 1)m

c.2Bwz-1)m

V3 1

D. 2 y3-1
Answer: B

Solution:

Solution:
In right, AABC tan 60° =

Al

h

=v3

Y600 453

€~ X—=>(C&«7m=> D

—x =21 ()

V3



h

In right, AABD = tan45° = —— =
Xx+7

h .
=>h=x+7=h-—=7][From
X 73 [From (i)]

b= V3 ><\/§+1
\/3_—1 v3+1
ﬁh=%(\/§+1)m

Question57

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

[2007]

Options:

a
A. e
B. av3

C. 2a

D. 2av3

Answer: A

Solution:

In the AAOB given that AAOB = 60°
and OA = OB = radius
. LOBA = LOAB = 60°
~. A AOB is a equilateral triangle.
=>0A=0B=AB=a
Let the height of tower is h m.

C

In AOAC, tan 30° =

Sl i=p
o5

=>h=i_

V3




Question538

If in a AABC, the altitudes from the vertices A, B, C on opposite sides
are in H.P, then sin A, sin B, sin C are in
[2005]

Options:
A.G.P.
B.A. P.
C.AP-G.P
D.H.P

Answer: B

Solution:

Solution:
Let altitudes from A, B and C be p,, p, and p, resp.

a1 _1 _1
~A=35pa= §p2b = §p3b

1Given that, P, b, by, are in H.P.

=>2—A, Z—A, 24 are in H.P.
a b’ c
1, 1, 1 are in H.P.
a b’ c
=a, b, carein A.P.
By sine formula
=K sinA, K sinB, K sinC are in AP
=sinA, sin B, sinC are in A.P.

=

Questionb9

In a triangle ABC, let £LC = 7 . If r is the inradius and R is the

circumradius of the triangle ABC, then 2 (r + R) equals
[2005]

Options:
A.b+c
B.a+b
C.a+b+c
D.c+a

Answer: B
Solution:
Solution:

We know that for the circle circumscribing a right triangle, hypotenutse is the diameter
w LC =90°



2ab +C_2ab+ac+bc+c2
at+b+c B a+b+c

2ab +ac + bc +a*+b?
_ ab a:+ll))ica b (vc? = a% + b?)
(a+Db)? + (a+Db)c

= a+b+c = (a+Db)

s2r+ 2R =

Question60

The sides of a triangle are sina, cosa and V1 + sin a cos a for some
0 < a < 5. Then the greatest angle of the triangle is

[2004]
Options:
A. 150°
B. 90°
C. 120°
D. 60°

Answer: C

Solution:

Leta =sina, b =cosaand c = V1 + sinacosa
Clearlyaandb <1 butc>1assina>0andcosa >0
~.c is the greatest side and greatest angle is C.

a’ + b* — c?
2ab

_ sin”a + cos”a — 1 — sinacos a _ 1
- 2 sinacosa T2
~C =120°

We know that, cosC =

Question61

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

[2004]

Options:



A. 60 m
B.30m
C.40m
D.20m

Answer: D

Solution:

-

30°
P 40m Q «x
In right AQTR
tan60° = % =y =vV3x..(1)
In right APTR
x + 40

° —_ y —_
tan 30 <340 =y 73 ...(2)
From (1) and (2),
= 40
Vax =212
*TT

=x = 20m

Question62

If in a AABC acos? ( = ) + ccos? ( - ) = 2, then the sides a, b and ¢
[2003]

Options:

A. satisfya + b =c

B. are in A.P

C. are in G..P

D. are in H.P

Answer: B

Solution:

; 2[C 2({A) _ 3b
Given that, acos (5) + ccos (5) =5
alcosC+ 1]+ c[cosA+ 1] =3b
(a+c)+ (acosC+ccosB) =3b

We know that, b = acosC + ccosB



at+tc+b=3bora+c=2b
ora, b, carein A.P.

Question63

In a triangle ABC, medians AD and BE are drawn. If AD =4, ZDAB =
and ZABE = %, then the area of the AABC is
[2003]

Options:

64
A =

B.

wl|oo

16
C. 22
D. 32

Answer: D

Solution:

DT C
We know that median divides each otherinratio2:1

—2,p -8 pn_4.
AP—SAD—B,PD 3
Let PB = x

8
tan60°=§orx=i_
X 3V
1 8 16
Area of AABD = = X4 X — = —=
2 3V 3v3
-'-AreaofAABC=2><1—6_=3—2_
3v3 3V3

[* Median of a D divides it into two A's of equal area.]

Question64

The sum of the radii of inscribed and circumscribed circles for an n
sided regular polygon of side a, is
[2003]



Options:
A 2cot( 1)
B.acot ()

C. 2cot( 1)

D.acot(%)

Answer: C
Solution:
Solution:
o) _a. (o) __a
We know that, tan(ﬁ) = o s1n(n) T 2R
—8tLr=2 e
r= 2cotn, R 5 cosecrl

r+R=9[cotE+cosecE]
2 n n

Question65

The upper ith portion of a vertical pole subtends an angle tan™ 1% at a

point in the horizontal plane through its foot and at a distance 40m
from the foot. A possible height of the vertical pole is
[2003]

Options:
A. 80m
B. 20m
C. 40m
D. 60m



Answer: C

Solution:

Solution:
!
ih
4
E

4T 4
40 m
_ _ ~1(3
0=a+pB,B=tan (E)
orp=06-«

tan® — tan «

~tanp = 1+tan6.tana
h h
3 _ 40 160
5T, 0 b
40 " 160

h? — 200h + 6400 = 0=h = 40 or 160 metre
.. possible height = 40 metre

Question66

In a triangle with sides a, b, ¢, r; > r, > r; (which are the ex-radii) then
[2002]

Options:
A.a>b>c
B.a<b<c
C.a>bandb<c
D.a<bandb>c

Answer: A

Solution:

Solution:

We know that, r, = A r, = A andr, =
"1 g—-3'""2 s-—D 3

Given that,

ry=r,>r;=

A
S—¢C

A - A - A
s—a s—-b s-c
=ss—a<s—-b<s-c
s—a<-b<-c=a>b>c

Question67



The sides of a triangle are 3x + 4y, 4x + 3y and 5x + 5y where x, y > 0
then the triangle is
[2002]

Options:

A. right angled
B. obtuse angled
C. equilateral

D. none of these

Answer: B

Solution:

Leta = 3x+ 4y, b =4x+ 3y and c = 5x + 5y
asx,y > 0, c = 5x + Sy is the largest side
~.C is the largest angle . Now

cosC = a’+b’-¢?
N 2ab
2 3 2
cosC = (3x + 4y)” + (4x + 3y) (5x + 5y)

2(3x + 4y)(4x + 3y)
—2Xy
2(3x + dy)(4x + 3y) - °
- C is obtuse angle = AABC is obtuse angled




