| Solution Of Right Triangles

[Simple 2-D Problems Involving One Right-angled
Triangle ]

24.1| INTRODUCTION :

To solve a right-angled triangle means, to find the values of remaining angles and remaining
sides; when :

(i) one side and one acute angle are given.
(i1) two sides of the triangle are given.

@ In 2 triangle ABC, right-angled at B, side BC = 20 cm and angle A = 30°. Find the

length of AB.
Solution : c
As shown alongside : &

AB B =
it o » ase - g
BC = cot 30 . [ et cot]

AB 300

= B
= g =93 .
and, AB = 20 x /3 =20 x 1.732 cm = 34.64 cm Ans.

In general, when one side and one acute angle of a right-angled triangle are given; we take

unknown side

: = corresponding trigonometrical ratio of the given angle.
known side POt g ; &l g

e Without calculating other lengths, use tables to find the angles x° and y°.

Solution :
gin x° = ;;cyr; —% 37 = sin 30°
X = 30° Ans. 10
St it o e el i AP
? Base 10
= y° = 45° : Ans.

e Use the iﬁformation,_ given in the adjoining
figure, to find :
(i) length of BD
(i) angle C i.e. 0
(iii) length of BC.
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(i) In right-angled triangle ABD,
., AD 10 ;
tan 45° = B = 1= BD = BD = 10 cm Ans.
(i1) In right-triangle ADC,

10 1
sin9=&='—=—'=sin30° s 0=30° Ans.

(iii) In right-triangle ADC,

_ AD o, 2O
tan&-.-ﬁE = tan 30 -—DC

1 10
=% J§ = DC =DC=10x 1732 cm = 17-32 cm

~ BC =BD + DC = (10 + 17-32) cm = 27.32 cm Ans.

Solution :

Let DC=xm
= BC=BD+DC=@40+x)m
In A ABC, tan 30° ab
y - BC
1 AC
:E = A = 40 + x = AC+3 e
g . AC AC
In A ADC, tan 45 = bC = 1=Tandx=AC ----- . |

Substituting x = AC in equation I, we get :
40 + AC = AC+3 = AC+3 — AC =40
= AC (J3-1) = 40

40 40 ﬁ+1
And, AC = =
P B Bl T B
40(1-732 +1
- QR =20 x 2732 m = 54.64 m Ans.

3-1

Solution : :
We know that the diagonals of a rhombus bisect each
other at right angles and also bisect the angle of the vertex.

1 1
=>OA=0C=EAC,OB=0D=EBD;AAOB=9O°

— = 5 B om =




and ZOAB = % = 30°. Also, given : AB = 10 cm.
In right triangle AOB :

; OB 1 OB
sin30° =2 — = — =—=0B=5cm
AB 2 10

oA _ i_oa

cos 30° = B = > * g =>OA=5«J§ cm =5 x 1:732 = 8:66 cm
Length of diagonal AC =2 x OA =2 x 866 = 1732 cm Ans.

And, length of diagonal BD =2 x OB =2 x5 cm = 10 cm Ans.

Solution : ' B

Draw AD L BC, $ ,p‘@
Clearly ZBAD = 90° - 60° = 30° F (30° dp
: . a0 = BD
@) In A ABD, sin 30° = AB €l
3. BB _ Q
= > = Z0km - BD = 20 km ‘;_j e
.. The height of rocket when it is at point B
= BC=BD + DC = 20 km + 40 km = 60 km Ans.

(ii) In A ABD, cos 30° = AB

= -Ji=£=AD=2OJ§km

2 40km
.. The horizontal distance of point C from P
=PC = AD

20¥3 km=20x 1732 km = 3464 km  Ans.




Solution :
In right triangle BCD,

A BC N BC'BCGO
tan30—DC=>J§-60J§Le. = m

In A BCD, ZBCD =. 90°
Also, ZDBC + 30° + 90° = 180°

A
= ZDBC = 60°

In A BOC, ZBOC + 4DBC + ZBCO = 180°
90° + 60° + ZBCO = 180°

énd ZBOC = 30° = (N
B 60 m (o]
- AB
In A ABC, tan30='§'é'
1B
= B
© &
AB = ﬁmzﬁxﬁm
=T3m= Zﬂﬁm Ans.

Solution :
Since, CD//BA and BC is transversal
& ZB + £C = 180° [Co-interior angles]
= 4B = 180° - £C
= 180° — 120° = 60° B
Draw CE L BA '
In right triangle CBE, §
CE i
sin 60° = 40— !
b 5 _t:,,E"l -
A
= CE = 40 x 73 cm = 20,/3 cm 8
BE
And, cos 60° = 20cm
1
= BE = 40 7= 20 cm
® AB = BE + AE
=BE +CD =20cm + 28 cm = 48 cm Ans.




(i) AD

[}

(iii) Area of trapezium =

I

1. Find ‘x’, i

)
L2
60°
(iii)
‘
,\

2. Find angle ‘A’ if :

if
20
X
20
L]

CE =20,/3 cm

Ans.

1
E(AB+CD)><AD

1
(48 +28) x 20,3 cm? = 760,/3 cm? Ans.

Sis

@) (ii)
- 10
_ A A
20
(iii)
10
1043

3. Find angle ‘x’ if :

<€ 30 >
4. Find AD, if :
@ A
45° dE
i0m
ull o p

. Find the length of AD.

. Find

Given : ZABC = 60°,
ZDBC = 45°
and BC = 40 cm.

lengths  of
diagonals AC and BD.
Given AB = 60 cm and
ZBAD = 60°.

. Find AB.

. In trapezium ABCD, as shown, AB // DC,

AD =DC = BC = 20 cm and ZA = 60°.
Find :

(i) length of AB
(ii) distance between AB and DC.
D C
&
¥
A B > B
. Use the information given to find the length

of AB.

Q

E

o

2
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10. Find the length of AB.

11.

12.

13.

14,

15.

A
p A% OE
60°
cO B
30 cm A n G

In the given figure, AB o
and EC are parallel to
each other. Sides AD and
BC are 2 cm each and are £60° | 45°

perpendicular to AB. E D c

Given that ZAED = 60° and ZACD = 45°
calculate :

(i) AB (ii)) AC (iii) AE

In the given figure, A
ZB =60° AB = 8 cm

and BC = 25 cm.
Calculate :

@) BE
Find :
@i BC D
(ii) AD
(iii) AC c A3 B
In right-angled triangle ABC; /B = 90°. Find
the magnitude of angle A, if :
(i) AB is 43 times of BC.

(ii) BC is +/3 times of AB.

A ladder is placed against a vertical tower. If
the ladder makes an angle of 30° with the
ground and reaches upto a height of 15 m of
the tower; find the length of the ladder.

(i) AC.

12cm > O

16. A kite is attached to a 100 m long string. Find
the greatest height reached by the kite when
its string makes an angle of 60° with the level

ground.
17. Find AB and BC, if :

@ '
A
g OL__45°2\ 30°™\ p
D £130° )

C*20 cm—>

«——20cm —»C

18. Find PQ, if AB = 150 m, £P = 30° and
£Q = 45°

@) A
(i)
A
30° 45°
P B Q
p AB0°AK45° 5
5 Q
19. If tan x° = —,
12 D
3
tan y° = P and
AB = 48 m; find o Ve
the length of CD. A B C

20. The perimeter of a rhombus is 96 cm and
obtuse angle of it is 120°, Find the lengths of
its diagonals.
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