Chapter 14. Constructions of Triangles

Ex 14.1

Answer 1.

(iYAB = 6.5cm,BC = 8.4cm and AC = 7.2cm

7.2 cm 3.4 om

o

A 6.5 cm :
Steps of Construction:
1.Draw AB = 6.5 cm

2. With A as centre and radius 7.2 cm, draw an arc.

3. With B as centre and radius 8.4 cm, draw another arc to cut the first arc at C.
4., Join AC and BC.

Thus, ABC is the required triangle.

(i) PQ = 4.8cm, QR = 6.3cm andPR = 5.5cm
R

/'\

5.5 cm / 5.3 cm

P 4.8 cm - q

Steps of Construction:

1.Draw PQ) = 4.8 cm

2. With P as centre and radius 5.5 cm, draw an arc.

3. With Q as centre andradius 6.3 cm, draw another arc to cut the first arc at R,
4. Join PR and QR.

Thus, PQR is the required triangle.



(iii) DE = 6.5cm, EF = 5.8cm and DF = 4.2cm

F
.

4.2 em / N\ 5.8 cm

ia 6.5cm E

Steps of Construction:

1.Draw DE = 6.5 cm

2. With D as centre and radius 4.2 cm, draw an arc.

3. With E as centre and radius 5.8 cm, draw another arc to cut the first arc at F.

4. Join DF and EF.

Thus, DEFis the required triangle.

Answer 2.
(i) BC = 6cm, AC = 5.0cm and £C = 60~

B Gem  p c
Steps of Construction:
1.Draw a line segmentBC = 6 cm.

2. With C as centre, draw an arc to cut BC at P.

3. With P as centre and the same radius, cut the arc at Q.

4. Draw a ray CX passing Q. CX makes an angle of 60° with BC.

5. With C as centre and radius 5 cm cutan arc on CX and mark the point as A.
6. Join AB.

Thus, ABC is the required triangle.



(i) XY = 5.2 cm, XZ =6.5 cm and £X = 75°

R

X L 52em ¥

Steps of Construction:

1.Draw a line segment XY = 5.2 cm
2. With X as centre, draw an arc cutting XY at L.

3. With L as centre and same radius, cut the arc at M and then from M, with
same radius, cut the arc at N,

4, With M and N as centre bisect z/MXN thus formed to draw a ray XP.

5. Again bisect the 2zMXP. Let XR be the bisector. XR makes an angle of 75°
with XY,

6. With X as centre and radius 6.5 cm cut an arc on XR and mark the point as Z.
7. Jain¥Z

Thus, ¥XYZ is the required triangle.
(i) PQ=6.2cm, QR =9.0cm and 2Q = 30°

Y R—
[ \”\ ——__ 90cm
Wi .

\ ~/ N

ll"l. SN T~ /}ﬁ\ "
L) R o P ) \l.
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P 6.2em M a

Steps of Construction:

1. Draw a line segmentPQ = 6.2 cm

2. With Q as centre, draw an arc cutting PQ at M.

3. With M as centre and same radius, cut the arc at N. Join QN.

4, Bisect zNQP. Let QY be the bisector. QY makes an angle of 30° with PQ.



5. With Q as centre and radius 9 cm cut an arc on QY. Mark the point as R.
6. Join PR.

Thus, PQR is the required triangle.

Answer 3.
() BC =6.0 cm, zB = 60° and £C = 45°

Steps of Construction:

1. Draw a line segmentBC = 6 cm.
2. With B as centre, draw an arc meeting BC at M.

3. With M as centre and same radius, cut the arc at N.

I

. Produce BN to BX. BX makes an angle of 60° with BC.

5. With C as centre, draw an arc meeting BC at P.

6. With P as centre and same radius, cutthe arc at Q and with Q as centre and
same radius, cut the arc at R.

7.With Q and R as centre, cut arcs and draw CY perpendicular to BC.

8. Bisect £YCB. Let CZ be the bisector. CZ makes an angle of 45 with BC.

9. Mark the point as A, where CZ and BX cut each other.

Thus, ABC is the required triangle.
[ii)PQ =6.2 cm, «P = 105° and £Q = 45°

X
Y

P A 6.2 cm 5 Q

Steps of Construction:

1.Draw a line segmentPQ = 6.2 cm.
2. With P as centre, draw an arc meeting PQ at A,

3. With & as centre and same radius, cut the arc at B and with BQ as centre and
same radius, cut the arc at C,



8.

9.

. With B and C as centre, cut arcs and draw PM perpendicular to PQ.
. Bisect zMPC. Let PX be the bisector. PX makes an angle of 105° with PQ.
. With Q as centre, draw an arc meeting PQ at S.

. With S as centre and same radius, cut the arc at T and with T as centre and

same radius, cut the arc at U.
With T and U as centre, cut arcs and draw QN perpendicular to PQ.

Bisect zNQP. Let QY be the bisector. QY makes an angle of 45° with PQ.

10. Mark the point as R, where PX and QY cut each other.

Thus, PQR is the required triangle.

(iii) DE = 5 cm, £D = 75° and £E = 60°

D P 5 cm 5 E

Steps of Construction:

1.Draw a line segmentDE = 5 cm

2. With D as centre, draw an arc cutting DE at P.

3. With P as centre and same radius, cutthe arc at Q and then from Q, with
same radius, cut the arc at R.

4. With Q and R as centre bisect #4RDQ thus formed to draw a ray XD.

5. Again bisect the £XDQ. Let DY be the bisector. DY makes an angle of 75° with
DE.

6. With E as centre, draw an arc meeting DE at S.

7. With S as centre and same radius, cut the arc at T.

8. Produce ET to EZ. EZ makes an angle of 60° with DE.

9. Mark the point as F, where DY and EZ cut each other.

Thus, DEFis the required triangle.



Answer 4A.

Steps .
1. Draw AB = 4.5 cm
2. At B construct aray BP such as ZABP = 9P

3. With A as a centre and radius 7 cm, draw an arc to cut BP at C.
4, Join AC.,

Thus, ABC is the required triangle.

Answer 4B.

Steps.

1. Draw DE =6 cm.

2. At D, construct ZPDE = 90#

3. With E as centre, draw ZDEM = 30°

4, Ray DP and ray EM intersect at F.
Thus, DEF is the required triangle.

D . & E



Answer 4C.

In APGR,
GF =0QR

L given)

=s0PR = ZQRP L

Since hypotenuse PR = 7 cm, ZPOR = 90°
L Z0PR + ZQRF = 200

= Z0PR = ZQRP = 457

Steps ;.

1. Draw PR = 7 cm.

2. Draw aray FT such as ZRFT = 452 and ray RS such as #FRS = 45°
3. Rav RS and ray FT meets at Q.
Thus, PQR is the required triangle.

Answer 5A.
In ARBC,
AR = AT

—]

)

- ==

‘)
-}"I\
>
b

P 7 cm R

L (given)

= LACE = ZABC = 75F

Steps .

1. Draw BC =& cm.

2. Construct angle ZBCM= 75°and £CBN = 75°
3. Ray CM and ray BN meets at A
Thus, ABC is required angle

B 6 cm C



Answer 5B.

In &axXyz,

WY = X7 o given)

= LWEY = 262 0D

£ = 6P o [given)

Mowi, 2% + 2 + 22 = 180°

G0° + 2+ 2 = 180° o [From (0]
220 = 1200

= 2 =60P = 27

Steps

1. 0raw ¥2 =55 cm.

2, Construct #%ZF = 6P and =#Z2Y Q) = 6P
3. Ray ZF and ¥ meet at X,

Thus, Y7 is the reqguired Tiangle

Y 5.5 cm z
Answer 5C.

In APOR,

PO = OR L [given)
= £PRQ = £RFQ = 607

Steps

1. Oraw PR = 4.5 cm,

2. Construct #PRU = 60° and £RPY = 60°
3. Ray R and PV meet at .

Thus, PQR is the required triangle.

P 4.5 cm R



Answer 6A.

In the given isosceles AABC,
Base BC =64 cm, Side AB = 7.2 cm
=AB=AC=72cm

Steps

1. Draw BC = 6.4 cm.

2 With B as centre and radius 7.2 cm, draw an arc,

3. With C as centre and radius 7.2 cm, draw ancther arc
to cut the first arc at C.

3. Join AB and AC

Thus, ABC is required triangle.

B 6.4 cm C

Answer 6B.

Steps

1. Draw QR = 5.2 cm,

2. Oraw AMB, aperpendicular bisector of QR

3. With M as centre and radius 4.8 om, draw an arc
to cut MM at P

4, Join PG and PR,

Thus, PQR. is required triangle,

Q 52cm



Answer 6C.

Iniscsceles ADEF,

Base DE =6 cm

£F = 45° Lo given)

=s0D=sE .. (DEFisisosceles triangle)
Mow, Z0 + ZE+ £F = 180

220 + 457 = 180F

220 = 135°

= s0=sE=675"

Steps .

1. Draw DE = & cm.

2, Construct £DEP = 67 .5° and ZEDQ = 67.5°
3. Ray EP and ray DO meets atF,

Thus, DEF is the required triangle,
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6 cm



Answer 7.

(i} Altitude RM = 5 cm and vertex <R = 1207

Steps of construction:

1. Draw a line SU of any length.
2. Take a point M on SU.
3. Through the point M on SU draw NM perpendicular to SU.

4. With M as centre and radius 5 cm, draw an arc to cut NM at R,
5. Construct £MRP = 4MRD) =éx 1200 = &0",

(a) With R as centre, draw an arc cutting RM at L.
(b)Y With L as centre and same radius, cut the arc at X and Y.

{c)Join RX and RY and produce them to T and V respectively. RT and RV
make an angle of 60% with RM.

(d) Mark the points as P and Q where RT and RV meet SU.
Thus, PQR is the required triangle.

(ii) Altitude AD = 4 cm and vertex #A = 907

)78 5 -
ol .
T W

Steps of construction:



1. Draw a line SU of any length.
2. Talke a point D on SU.
3. Through the point D on SU draw ND perpendicular to SU.

4, With D as centre and radius 4 cm, draw an arc to cut ND at A,

5. Construct £.DAB = £DAC =éx9@° = 4&F

(a) With A as centre, draw an arc cutting AD at L.
(b) With L as centre and same radius, cut the arc at X and Y.

(cyUsing X and Y, draw PQ perpendicular to AD.

{d} Bisect £PAD and £QAD. Let AT and AV are the bisectors. AT and AV make
an angle of 45° with AD.
(e)Mark the points as B and C where AT and AV meet SU.

Thus, ABC is the required triangle.
(iii) Altitude XT = 6.8 cm and vertex «X = 307

/*r

R

Steps of construction:
1. Draw a line SU of any length.

2. Take a point T on SU.
3. Through the point T on SU draw NT perpendicular to SU.

4. With T as centre and radius 6.8 cm, draw an arc to cut NT at X,
5. Construct £TXY = £TXZ = éxSCP = 1524

(a) With ¥ as centre, draw an arc cutting XT at L,

(b} With L as centre and same radius, cut thearc at P and Q.
(c}Join PX and QX.

(d} Bisect £.PXT and £QXT. Let XA and XB be the bisectors.

(e} Again bisect 2AXT and <BXT. Let XR and XV be the bisectors. XR and XV
malke an angle of 157 with XT.

(f}Mark the points as ¥ and Z where XR and XV meet SU.,

Thus, X¥Z is the required triangle.



Answer 8.

Let, AN be the isosceles right-angled triangle,
right-angled at L.

Hypotenuse YWY = & cm

LI = LIy

= UM = SN

Ll =9Cr

= UM + 2N = 90

= 2210 = 90

= UM = ZILNAW = 450

Steps

1. Draw YW = 6 cm.

2. Construct ZWAY = 45° and ZWVWix = 45°
3. Ray\WY and ray Wx meet at L

Thus, LW is the required triangle

v 6 cm W

Answer 9.
(i) Altitude AD = 5 cm

P----

4 T b
Steps of construction:

1. Draw a line segmentPQ of any length.

2. Through a point D on PQ, draw AD perpendicular to PQ such that AD = 5 cm.

3. Through A, draw AB and AC making angles equal to 30° with AD and meeting
PQ at B and C respectively.

Thus, ABC is the required triangle.



(i) Altitude PM = 3.6 cm

Steps of construction:

1. Draw a line segment ST of any length.

2. Through a point M on 5T, draw PM perpendicular to ST such thatPM = 3.6
crm.

3. Through P, draw PQ and PR making angles equal to 30° with PM and meeting
ST at Q andR respectively.

Thus, PQR is the required triangle.

(iii) Altitude OM = 5.8 cm

Steps of construction:
1. Draw a line segment ST of any length.

2. Through a point M on ST, draw PM perpendicular to ST such that OM = 5.8
crm.

3. Through O, draw OQ and OR making angles equal to 30° with OM and meeting
ST at Q and R respectively.

Thus, OQR is the required triangle.



Answer 10.
(i) XY+¥YZ = 5.6 cm, XZ = 4.5 cm and £X = 45°

T 75
R
3

",

Fay Y
£

45

X L 4.5cm Z

Steps of construction:

1.Draw a line segment XZ = 4.5 cm

2. With X as centre, construct £5XZ = 457

3. Cut XT = 5.6 cm on X5.

4. Join TZ.

5. Draw perpendicular bisector of TZ which cuts XT at Y.
6. Join YZ.

Thus XYZ is the required triangle.



{ii) PQ+PR = 10.6 cm, QR = 4.8 cm and <R = 45°

N /

%‘/p 145 /

Q 4.8 cm R

Steps of construction:

1. Draw a line segment QR = 4.8 cm

2. With Q as centre, construct 2.SQR = 45°

3.CutQT = 10.6 cm on Q5.

4. Join TR.

5. Draw perpendicular bisector of TR which cuts QT at P,
6. Join PR.

Thus PQR is the required triangle
(iii) DE4DF = 10.3 cm, EF = 6.4 cm and £E = 75°

P s
T

AR

- e

Steps of construction:

1. Draw a line segmentEF = 6.4 cm

2. With E as centre, construct 2SEF = 75°

3. CutET = 10.3 cm on ES.

4. Join TF.

5. Draw perpendicular bisector of TF which cutsET atD.
6. Join DF.

Thus DEF is the required triangle.



Answer 11.
(i)PQ-PR=1.5cm, QR = 6.0cm and £Q = 45°

Steps of Construction:

1. Draw a line segment QR = & cm.

2. With Q as centre, draw £TQR = 457

3.From QT, cut Qs = 1.5 cm

4.Join S andR

5. Draw perpendicular bisector of SR which cuts QT atP

6. Join PR.

Thus, PQR is the required triangle.
(ii) AB-AC =1.2 cm, BC =6.0 cm and £B = 60~

Steps of Construction:

1.Draw a line segmentBC = & cm.

2. With B as centre, draw <TBC = 607

3. From BT, cutB5 = 1.2 cm

4. JoinSandC

5. Draw perpendicular bisector of SC which cuts BT at A

6. Join AC.



Thus, ABC is the required triangle.
(iii) XY-XZ =1.5cm, ¥YZ = 3.4 cm and £X = 457
T

X,
™

45°
b | 3.4 cm

N".

Steps of Construction:

1. Draw a line segmentYZ = 3.4 cm.

2. With ¥ as centre, draw «£TYZ = 45°

3. From YT, cut¥S = 1.5 cm

4.Join S andZ

5. Draw perpendicular bisector of SZ which cuts YT at X

6. Join XZ.

Thus, X¥Z is the required triangle.



Answer 12.
(i) Perimeter of triangle is 6.4 cm, and the base angles are 60° and 45°

! P 0

Steps of construction:
1.0raw DE = 6.4 cm.
2. Draw DP and EQ such that 2.PDE = 45 and «QED = 607

3. Draw AD and AE, the bisectors of angles PDE and QED respectively,
intersecting each otherat A.

4. Draw perpendicular bisectors of AD and AE, intersecting DE at points B and C
respectively.

5 loin AB and AC.

Thus, ABC is the required triangle.



(i) Perimeter of triangle is 9 cm, and the base angles are 60° and 457

D:_rl._' . e = 1_3;{._,_\__,_\____"__:,_‘ év . E

Steps of construction:
1.Draw DE =9 cm.
2. Draw DP and EQ such that «PDE = 45° and «QED = 60"

3. Draw AD and AE, the bisectors of angles PDE and QED respectively,
intersecting each other at A.

4. Draw perpendicular bisectors of AD and AE, intersecting DE at points B and C
respectively.

5 Join AB and AC.

Thus, ABC is the required triangle.

(iii) Perimeter of triangle is 10.6 cm, and the base angles are 60 and 90~

D ' B, //C E

Steps of construction:
1. Draw DE = 10.6 cm.
2. Draw DP and EQ such that zPDE = 90° and «QED = 60°

3. Draw AD and AE, the bisectors of angles PDE and QED respectively,
intersecting each otherat A.

4. Draw perpendicular bisectors of AD and AE, intersecting DE at points B and C
respectively.

5. Join AB and AC.

Thus, ABC is the required triangle.



Answer 13.

\r L 7.5 cm P z

Steps of construction:

1. Draw a line segmentYZ=7.5 cm

2. With ¥ as centre, draw an arc cutting YZ at L.

3. With L as centre and same radius, cut the arc at M.

4. Join Y and M. Produce YM to S. ¥S makes an angle of 607 with YZ.

5. With Z as centre, draw an arc cutting ¥YZ at P.

6. With P as centre and same radius, cutthe arc at Q, and with Q as centre and
same radius cut the arc atR. Using Q andR, draw UZ perpendicularto YZ.

7. Bisect £UZY. Let TZ be the bisector. TZ makes an angle of 45 with YZ.
8. Bisect £5YZ and £TZY.
9. Mark the point as O where the bisectors of 2£5YZ and 2TZY meet.

10. On measuring £YOZ = 127.5°



Answer 14.

Steps:

1. Draw PQ =54 cm,

2 A4t P, construct ZPOQT = 607,

3. With Q as centre and radius 4.6 cm,
draw an arcintersecting ray QT at R

4, Join PR.

Thus, PQR is the required riangle.

Draw PU, the perpendicular bisector of QR
intersecting QR at =,

Then, we have

SQ0=23cmand SF = 4.8 cm

P 5.4 cm Q



Answer 15.

3.0cm

X

o

60
] 5.4 cm

Y
X

Steps of construction:

1.Draw a line segment ST = 5.4 cm

2. With S as centre, draw XS making an angle of 60° with ST i.e. #XST = 60°
3. Draw a straightline PQ parallel to ST at a distance of 3 cm from ST.

4. PQ meets X5 at R.

5. Join RT.

Thus, RST is the required triangle with angle RST = 60°



Answer 16.

; Jal Ia :

9] Y R

Steps of construction:

1. Draw a line segment ST of any length.

2. From any point Y on 5T, draw XY perpendicular to ST.

3. With ¥ as centre and radius 3.5 cm mark a point P on XY.
4. With P as centre, draw an arc cutting XY at L.

5. With L as centre and same radius, cut the arc at O and M. With M as centre
and same radius cut the arc at N.

6. Draw PZ perpendicular to XY using M and N.

7. Bisect angles OPY and ZPY making 30° and 45° angles with PY respectively.
(In triangle PQY, £PQY = 60°, £QYP = 90°; therefore £QPY = 30° and in
triangle PYR, 2YRP = 45°, #RYP = 90°; therefore #¥YPR = 45°)

8. Join PQ and PR. PQR is the required triangle.

9. On measuring,PQ = 4.1 cm.



Answer 17.

p

Q
Y
3
XD B C F

Steps of construction:
1. Draw DE = 10 cm.

2. Draw DP and EQ such that «.PDE = 90° and 2QED = &0°

3. Draw AD and AE, the bisectors of angles PDE and QED respectively,
intersecting each other at A,

4. Draw perpendicular bisectors of AD and AE, intersecting DE at points B and C
respectively.

5 Join AB and AC.

Thus, ABC is the required triangle.





