
Practical Geometry

Exercise

Section I: Multiple Choice Questions
Select the correct answer.

1. In an equilateral triangle angle bisectors, medians, altitudes and right
bisectors:

(A) are parallel

(C) are collinear

(B) are perpendicular

(D) coincide

2. Right bisectors of equiangular triangle are its:

(A) angle bisectors

(C) medians

(B) altitudes

(D) All of these

3. Two sides making arms of a right angle in a right triangle are its:

(A) altitudes

(C) vertices

(B) medians

(D) bisectors

4. If three or more lines meet at a point, they are called:

(A) intersecting

(C) concurrent

(B) perpendicular

(D) collinear

5. Medians of a triangle intersect each other in the ratio:

(A) 1 : 2

(C) 2 : 1

(B) 1 : 3

(D) 2 : 3



6. A line which bisects an angle into two equal parts is:

(A) angle bisector

(C) altitude

(B) right bisector

(D) median

7. Angle between tangent and radial segment of a circle is:

(A) 30◦

(C) 60◦

(B) 45◦

(D) 90◦

8. In which type of triangle, incentre and circumcentre are coincident?

(A) Equilateral

(C) Scalene

(B) Isosceles

(D) Right triangle

9. A circle is inscribed in a square having length of side 6 cm. What is the
radius of the circle?

(A) 24 𝑐𝑚

(C) 6 𝑐𝑚

(B) 3 𝑐𝑚

(D) 12 𝑐𝑚

10. A square is inscribed in a circle of radius 5 cm. What is the length of
diagonal of the square?

(A) 2.5 𝑐𝑚

(C) 10 𝑐𝑚

(B) 5 𝑐𝑚

(D) 20 𝑐𝑚

11. Perpendicular bisectors of always pass through centre of
circle.

(A) tangents

(C) radial segments

(B) secants

(D) chords

12. How many circles can be drawn through three non-collinear points?



(A) infinite

(C) 2

(B) 1

(D) 3

13. Two circles with radii 4 cm and 4.8 cm respectively, touch internally.
The distance between centres of the circles is:

(A) 0.8 𝑐𝑚

(C) 8.8 𝑐𝑚

(B) 8 𝑐𝑚

(D) 16 𝑐𝑚

Section II: Short Answer Questions
1. Construct △ABC when AB = 5.8 cm, AC = 4.2 cm, and ∠A = 90◦.

Solution

1. Draw a line segment 𝐴𝐵 = 5.8 𝑐𝑚.

2. At point 𝐴, construct an angle of 90◦ with 𝐴𝐵.

3. On the perpendicular ray from 𝐴, mark a point 𝐶 such that 𝐴𝐶 = 4.2 𝑐𝑚.

4. Join point 𝐵 and 𝐶.

5. Measure the length of CB using ruler which is 7.2 cm.

∴ △𝐴𝐵𝐶 is the required triangle.

2. Construct △PQR when PQ = 6 cm, ∠P = 40◦, and ∠R = 80◦.

Solution



1. Draw a line segment 𝑃𝑄 = 6 𝑐𝑚.

2. At point 𝑃, construct an angle of 40◦ with 𝑃𝑄.

3. Since the sum of angles of a triangle is 180◦, find ∠𝑄:

∠𝑃 + ∠𝑄 + ∠𝑅 = 180◦

40◦ + ∠𝑄 + 80◦ = 180◦

∠𝑄 = 180◦ − 120◦

∠𝑄 = 60◦

4. At point 𝑄, construct an angle of 60◦ with 𝑄𝑃.

5. Let the two rays meet at point 𝑅.

6. Join 𝑃𝑅 and 𝑄𝑅.

∴ △𝑃𝑄𝑅 is the required triangle.

3. Construct △PQR when PQ = 5 cm, QR = 7 cm, and ∠P = 105◦.

Solution

1. Draw a line segment 𝑃𝑄 = 5 𝑐𝑚 using a ruler.



2. At point 𝑃, construct an angle of 105◦ with 𝑃𝑄.

3. To construct 105◦, first construct a perpendicular at point 𝑃 to get an
angle of 90◦.

4. Now construct an angle of 15◦ beyond the 90◦ ray as follows:

(a) Construct an angle of 60◦ using compass.

(b) Bisect 60◦ to get 30◦.

(c) Bisect 30◦ to get 15◦.

5. Thus, the angle formed at 𝑃 is

90◦ + 15◦ = 105◦.

6. Draw the ray from point 𝑃 making an angle of 105◦ with 𝑃𝑄.

7. With centre 𝑄 and radius 7 𝑐𝑚, draw an arc cutting the 105◦ ray at point
𝑅.

8. Join 𝑄 and 𝑅.

∴ △𝑃𝑄𝑅 is the required triangle.

4. Show that angle bisectors of △PQR are concurrent when PQ = 5.8 cm,
QR = 4.9 cm, and ∠Q = 60◦.

Solution:



1. Draw a line segment 𝑃𝑄 = 5.8 𝑐𝑚 using a ruler.

2. At point 𝑄, construct an angle of 60◦ with 𝑄𝑃.

3. Draw a ray from point 𝑄 along this 60◦ angle.

4. With centre 𝑄 and radius 4.9 𝑐𝑚, draw an arc cutting the ray at point 𝑅.

5. Join 𝑃 and 𝑅. Thus, △𝑃𝑄𝑅 is constructed.

6. Construct the angle bisector of ∠𝑃.

(a) With centre 𝑃 and any suitable radius, draw an arc cutting 𝑃𝑄 at
point 𝐴 and 𝑃𝑅 at point 𝐵.

(b) With centres 𝐴 and 𝐵, and with the same radius, draw two arcs
inside the triangle so that they intersect at point 𝑋 .

(c) Join 𝑃 and 𝑋 . Then 𝑃𝑋 is the angle bisector of ∠𝑃.

7. Construct the angle bisector of ∠𝑄.

(a) With centre 𝑄 and any suitable radius, draw an arc cutting 𝑄𝑃 at
point 𝐶 and 𝑄𝑅 at point 𝐷.

(b) With centres 𝐶 and 𝐷, and with the same radius, draw two arcs
inside the triangle so that they intersect at point 𝑌 .

(c) Join 𝑄 and 𝑌 . Then 𝑄𝑌 is the angle bisector of ∠𝑄.

8. Let the angle bisectors 𝑃𝑋 and 𝑄𝑌 meet at point 𝐼.

9. Now, construct the angle bisector of ∠𝑅.

(a) With centre 𝑅 and any suitable radius, draw an arc cutting 𝑅𝑃 at
point 𝐸 and 𝑅𝑄 at point 𝐹.

(b) With centres 𝐸 and 𝐹, and with the same radius, draw two arcs
inside the triangle so that they intersect at point 𝑍 .

(c) Join 𝑅 and 𝑍 . Then 𝑅𝑍 is the angle bisector of ∠𝑅.

10. Observe that the third angle bisector 𝑅𝑍 also passes through the same
point 𝐼.



∴ the three angle bisectors of △𝑃𝑄𝑅 are concurrent at point 𝐼 .

The point 𝐼 is called the incentre of △𝑃𝑄𝑅.

Figure 1: Point I is point where all angle bisectors meet, hence all angles
bisectors of a triangle are concurrent

5. Show that altitudes of △XYZ are concurrent when XY = 5 cm,
YZ = 6.3 cm, and XZ = 7 cm.

Solution

1. Draw a line segment 𝑋𝑌 = 5 𝑐𝑚 using a ruler.

2. With centre 𝑋 and radius 7 𝑐𝑚, draw an arc.

3. With centre 𝑌 and radius 6.3 𝑐𝑚, draw another arc cutting the first arc at
point 𝑍 .

4. Join 𝑋𝑍 and 𝑌𝑍 . Thus, △𝑋𝑌𝑍 is constructed.

5. Now draw the altitude from point 𝑋 to the opposite side 𝑌𝑍 .

(a) Place the set square so that one edge lies along 𝑌𝑍 .



(b) Slide the set square until its perpendicular edge passes through
point 𝑋 .

(c) Draw a perpendicular line from 𝑋 to 𝑌𝑍 .

(d) Let this perpendicular meet 𝑌𝑍 at point 𝐴.

Therefore,

𝑋𝐴 ⊥ 𝑌𝑍

6. Now draw the altitude from point 𝑌 to the opposite side 𝑋𝑍 .

(a) Place the set square so that one edge lies along 𝑋𝑍 .

(b) Slide the set square until its perpendicular edge passes through
point 𝑌 .

(c) Draw a perpendicular line from 𝑌 to 𝑋𝑍 .

(d) Let this perpendicular meet 𝑋𝑍 at point 𝐵.

Therefore,

𝑌𝐵 ⊥ 𝑋𝑍

7. Let the two altitudes 𝑋𝐴 and 𝑌𝐵 meet at point 𝑂.

8. Now draw the altitude from point 𝑍 to the opposite side 𝑋𝑌 .

(a) Place the set square so that one edge lies along 𝑋𝑌 .

(b) Slide the set square until its perpendicular edge passes through
point 𝑍 .

(c) Draw a perpendicular line from 𝑍 to 𝑋𝑌 .

(d) Let this perpendicular meet 𝑋𝑌 at point 𝐶.

Therefore,

𝑍𝐶 ⊥ 𝑋𝑌



9. Observe that the third altitude 𝑍𝐶 also passes through the same point 𝑂.

∴ the three altitudes of △𝑋𝑌𝑍 are concurrent at point 𝑂.

6. Show that right bisectors of △LMN are concurrent when LM = 5.5 cm,
MN = 6 cm, and LN = 4.8 cm.

Solution:

1. Draw a line segment 𝐿𝑀 = 5.5 𝑐𝑚 using a ruler.

2. With centre 𝐿 and radius 4.8 𝑐𝑚, draw an arc.

3. With centre 𝑀 and radius 6 𝑐𝑚, draw another arc cutting the first arc at
point 𝑁 .

4. Join 𝐿𝑁 and 𝑀𝑁 . Thus, △𝐿𝑀𝑁 is constructed.

5. Now construct the right bisector of side 𝐿𝑀 .

(a) With centre 𝐿 and radius more than half of 𝐿𝑀 , draw arcs above
and below 𝐿𝑀 represented by blue color.



(b) With centre 𝑀 and the same radius, draw arcs above and below
𝐿𝑀 , cutting the previous arcs at points 𝐴 and 𝐵 represented by
blue color .

(c) Join 𝐴 and 𝐵. The blue line 𝐴𝐵 is the right bisector of 𝐿𝑀 .

Therefore,
𝐴𝐵 ⊥ 𝐿𝑀

and 𝐴𝐵 divides 𝐿𝑀 into two equal parts.

6. Now construct the right bisector of side 𝑀𝑁 .

(a) With centre 𝑀 and radius more than half of 𝑀𝑁 , draw arcs on both
sides of 𝑀𝑁 .

(b) With centre 𝑁 and the same radius, draw arcs cutting the previous
arcs at points 𝐶 and 𝐷.

(c) Join 𝐶 and 𝐷. The purple line 𝐶𝐷 is the right bisector of 𝑀𝑁 .

Therefore,
𝐶𝐷 ⊥ 𝑀𝑁

and 𝐶𝐷 divides 𝑀𝑁 into two equal parts.

7. Let the two right bisectors 𝐴𝐵 and 𝐶𝐷 meet at point 𝑂.

8. Now construct the right bisector of side 𝐿𝑁 .

(a) With centre 𝐿 and radius more than half of 𝐿𝑁 , draw arcs on both
sides of 𝐿𝑁 .

(b) With centre 𝑁 and the same radius, draw arcs cutting the previous
arcs at points 𝐸 and 𝐹.

(c) Join 𝐸 and 𝐹. The green line 𝐸𝐹 is the right bisector of 𝐿𝑁 .

Therefore,

𝐸𝐹 ⊥ 𝐿𝑁

and 𝐸𝐹 divides 𝐿𝑁 into two equal parts.



9. Observe that the third right bisector 𝐸𝐹 also passes through the same
point 𝑂.

∴ the three right bisectors of △𝐿𝑀𝑁 are concurrent at point 𝑂.

The point 𝑂 is called the circumcentre of △𝐿𝑀𝑁.

7. Show that medians of △ABC are concurrent when AB = 6.4 cm,
BC = 5.2 cm, and AC = 7.1 cm.

Solution:

1. Draw a line segment 𝐴𝐵 = 6.4 𝑐𝑚 using a ruler.

2. With centre 𝐴 and radius 7.1 𝑐𝑚, draw an arc.

3. With centre 𝐵 and radius 5.2 𝑐𝑚, draw another arc cutting the first arc at
point 𝐶.

4. Join 𝐴𝐶 and 𝐵𝐶. Thus, △𝐴𝐵𝐶 is constructed.

5. Now find the midpoint of side 𝐵𝐶.



(a) With centre 𝐵 and radius more than half of 𝐵𝐶, draw arcs above
and below 𝐵𝐶.

(b) With centre 𝐶 and the same radius, draw arcs above and below 𝐵𝐶,
cutting the previous arcs at points 𝑃 and 𝑄.

(c) Join 𝑃 and 𝑄. The line 𝑃𝑄 is the right bisector of 𝐵𝐶.

(d) Let 𝑃𝑄 meet 𝐵𝐶 at point 𝐷. Then 𝐷 is the midpoint of 𝐵𝐶.

𝐵𝐷 = 𝐷𝐶

6. Join 𝐴 and 𝐷. Then 𝐴𝐷 is a median of △𝐴𝐵𝐶.

7. Now find the midpoint of side 𝐴𝐶.

(a) With centre 𝐴 and radius more than half of 𝐴𝐶, draw arcs on both
sides of 𝐴𝐶.

(b) With centre 𝐶 and the same radius, draw arcs cutting the previous
arcs at points 𝑅 and 𝑆.

(c) Join 𝑅 and 𝑆. The line 𝑅𝑆 is the right bisector of 𝐴𝐶.

(d) Let 𝑅𝑆 meet 𝐴𝐶 at point 𝐸 . Then 𝐸 is the midpoint of 𝐴𝐶.

𝐴𝐸 = 𝐸𝐶

8. Join 𝐵 and 𝐸 . Then 𝐵𝐸 is another median of △𝐴𝐵𝐶.

9. Let the two medians 𝐴𝐷 and 𝐵𝐸 meet at point 𝐺.

10. Now find the midpoint of side 𝐴𝐵.

(a) With centre 𝐴 and radius more than half of 𝐴𝐵, draw arcs above
and below 𝐴𝐵.

(b) With centre 𝐵 and the same radius, draw arcs above and below 𝐴𝐵,
cutting the previous arcs at points 𝑇 and𝑈.

(c) Join 𝑇 and𝑈. The line 𝑇𝑈 is the right bisector of 𝐴𝐵.



(d) Let 𝑇𝑈 meet 𝐴𝐵 at point 𝐹. Then 𝐹 is the midpoint of 𝐴𝐵.

𝐴𝐹 = 𝐹𝐵

11. Join 𝐶 and 𝐹. Then 𝐶𝐹 is the third median of △𝐴𝐵𝐶.

12. Observe that the third median 𝐶𝐹 also passes through the same point 𝐺.

∴ The three medians of △𝐴𝐵𝐶 are concurrent at point 𝐺.

The point 𝐺 is called the centroid of △𝐴𝐵𝐶.

8. Three non-collinear points A, B, and C are such that AB = BC = 3 cm
and ∠B = 120◦. Construct a circle passing through A, B, and C.

Solution:

1. Draw a line segment 𝐴𝐵 = 3 𝑐𝑚.

2. At point 𝐵, construct an angle of 120◦.

3. On one arm of the angle, mark a point C such that

𝐵𝐶 = 3 𝑐𝑚.



4. Join 𝐴 and 𝐶. Thus, △𝐴𝐵𝐶 is formed.

5. Now construct the perpendicular bisector of side 𝐴𝐵:

(a) With centre 𝐴 and radius greater than half of 𝐴𝐵, draw arcs above
and below 𝐴𝐵.

(b) With centre 𝐵 and the same radius, draw arcs cutting the previous
arcs at points 𝑃 and 𝑄.

(c) Join 𝑃 and 𝑄. This line is the perpendicular bisector of 𝐴𝐵.

6. Construct the perpendicular bisector of side 𝐵𝐶:

(a) With centre 𝐵 and radius greater than half of 𝐵𝐶, draw arcs above
and below 𝐵𝐶.

(b) With centre 𝐶 and the same radius, draw arcs cutting the previous
arcs at points 𝑅 and 𝑆.

(c) Join 𝑅 and 𝑆. This line is the perpendicular bisector of 𝐵𝐶.

7. Let the two perpendicular bisectors intersect at point 𝑂.

8. With centre 𝑂 and radius 𝑂𝐴, draw a circle.

9. This circle will pass through 𝐴, 𝐵, and 𝐶.

∴ The required circle passing through 𝐴, 𝐵, and 𝐶 is constructed.

Section III: Extensive Answer Questions
1. Construct two intersecting circles of radii 2.5 cm and 3 cm whose
centres are 4.8 cm apart. Draw two common tangents to the circles.

Solution:

Construction

1. Draw a line segment 𝑂𝑂′ = 4.8 𝑐𝑚, where 𝑂 and 𝑂′ are the centres of
the two circles.



2. With centre 𝑂 and radius 2.5 𝑐𝑚, draw the first circle shown with blue
color.

3. With centre 𝑂′ and radius 3 𝑐𝑚, draw the second circle shown with
green color.

4. Draw a midpoint 𝑀of 𝑂 and 𝑂′

5. Draw a circle of radius 𝑀𝑂′ represented with red color.

6. Draw a circle of difference of radius 3 − 2.5 = 0.5 in a big circle at point
𝑂′ represented with orange color

7. The orange circle intersect red cirlcle at point K and L. We extend a line
segment 𝑂′ to 𝐾 and 𝐸 and 𝑂 to 𝐿 and 𝐹.

8. 𝐸 and 𝐹 are our tangent points. Draw two arcs from 𝐸 and 𝐹 on other
circle that bisects other circle at point 𝐸′ and 𝐹′.



9. Draw straight lines lines 𝐸𝐸′ and 𝐹𝐹′ that are required common tangent
to the given intersecting circle.

2. A circular mirror with radius 20 cm hangs by a wire from a hook. The
wire is 30 cm long and is tangent to the mirror in two places. How far
above the top of the mirror is the hook?

Solution

1. Let 𝑂 be the centre of the circular mirror and 𝐻 be the hook.

2. Let the wire touch the circular mirror at two points. Take one point of
contact as 𝑇 .

3. Since the wire is tangent to the circular mirror, the radius drawn to the
point of contact is perpendicular to the tangent.

𝑂𝑇 ⊥ 𝐻𝑇

4. The total length of the wire is 30 𝑐𝑚. Since the two tangent lengths from



the same external point are equal,

𝐻𝑇 =
30
2

𝐻𝑇 = 15 𝑐𝑚

5. The radius of the circular mirror is

𝑂𝑇 = 20 𝑐𝑚

6. Now, △𝑂𝑇𝐻 is a right-angled triangle.

7. By Pythagoras theorem,

𝑂𝐻2 = 𝑂𝑇2 + 𝐻𝑇2

8. Substituting the values,

𝑂𝐻2 = (20)2 + (15)2

𝑂𝐻2 = 400 + 225

𝑂𝐻2 = 625



𝑂𝐻 =
√

625

𝑂𝐻 = 25 𝑐𝑚

The distance from the centre of the mirror to the top of the mirror is
equal to its radius.

20 𝑐𝑚

Therefore, the distance of the hook above the top of the mirror is

𝑂𝐻 − 20 = 25 − 20

𝑂𝐻 = 5 𝑐𝑚

∴ The hook is 5 cm above the top of the mirror.


