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1. Classify each of the following figures:

 
Polygon                                                                            
Convex polygon  
Concave polygon                              

[3 marks]

A simple closed curve made up of only line segments is called a polygon.
So, the following is polygon: (5)
[1 mark]

In a convex polygon, no part of its diagonals lies in the exterior. 
So, the following is a convex polygon: (5)
[1 mark]

A concave polygon has at least one angle that measures more than 180∘.
So, none is a concave polygon.
[1 mark]
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2. The ratio between exterior angle and interior angle of a regular polygon is 1 : 5

. Find the number of sides of the polygon.
[2 marks]

Let the exterior angle and interior angle be x and 5x, respectively.
∵ Exterior angle and corresponding interior angle are supplementary,
x + 5x = 180∘

⇒ 6x = 180∘

⇒ x =

⇒ x = Exterior~angle = 30∘

[1 mark]

∴ The number of sides =

=

= 12
[1 mark]
 

3. Find the maximum number of acute angles which a convex quadrilateral, a
pentagon and a hexagon can have. Observe the pattern and generalise the
result for any polygon.
[2 marks]

Let us assume that a convex polygon has four or more acute angles.

If an interior angle is acute, then the corresponding exterior angle will be
obtuse ( greater than 90∘). So, the sum of the exterior angles of such a
polygon will be greater than 4 × 90∘ = 360∘.

However, this is impossible, since the sum of the exterior angles of a
polygon must always be equal to 360∘.

Hence, a convex polygon can have at most 3 acute interior angles.

Therefore, any convex polygon can have a maximum of three acute angles.
[2 marks]
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4. ABCD is a kite. If ∠DAB is two times ∠ADC, find the value of ∠ABC in terms
of ∠ADC.  [2 marks]

 Let ∠ADC = x

Then ∠DAB = 2x
∠DAB = ∠DCB (One pair of diagonally opposite angles are equal)

  [1 mark]

∠DAB + ∠ABC + ∠BCD + ∠CDA = 360∘

(Angle sum property of a quadrilateral)

2x + ∠ABC + 2x + x = 360∘

4x + ∠ABC = 360∘

∠ABC = 360∘ − 4x

∠ABC = 360∘ − 4∠ADC. [1mark]
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5. In trapezium HARE, EP and RP are bisectors of ∠E and ∠R, respectively.
Find ∠HAR and ∠EHA.

[3 marks]

Given, ∠PER = 25∘, ∠PRE = 30∘, and EP and PR are angle bisectors of
∠REH and ∠ARE respectively.
⇒ ∠PEH = 25∘ and ∠PRA = 30∘   
[1 mark]

∠E + ∠H = 180∘     [HARE is a trapezium]
⇒ ∠PER + ∠PEH + ∠EHA = 180∘ 
⇒ 25∘ + 25∘ + ∠EHA = 180∘ and 
⇒ 50∘ + ∠EHA = 180∘

⇒ ∠EHA = 130∘   
[1 mark]

∠R + ∠A = 180∘     [HARE is a trapezium]
⇒ ∠ERP + ∠PRA + ∠HAR = 180∘

⇒ 30∘ + 30∘ + ∠HAR = 180∘

⇒ 60∘ + ∠HAR = 180∘

⇒ ∠HAR = 120∘   
[1 mark]
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6. Find the angle measure x in the following figure and also identify the type of
quadrilateral.
[3 marks]

Using angle sum property of a quadrilateral,
50∘ + 130∘ + 120∘ + x = 360∘  ----[1 mark]
⇒ 300∘ + x = 360∘

⇒ x = 360 − 300
⇒ x = 60∘  ----[1 mark]

Sum of one adjacent pair of angles = 50∘ + 130∘ = 180∘

Also, sum of the another adjacent pair of angles = 50∘ + 130∘ = 180∘

So, the given quadrilateral has one pair of opposite sides parallel.
A quadrilateral with one pair of opposite sides parallel  is trapezium.  ----[1
mark]
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7. In parallelogram LOST, SN ⊥ OL and SM ⊥ LT . Find ∠STM, ∠SON  and
∠NSM.

[5 marks]

Solution:
Given, ∠MST = 40∘

In ΔMST ,
By the angle sum property of a triangle, ∠TMS + ∠MST + ∠STM = 180∘

⇒ ∠STM = 180∘ − (90∘ + 40∘)    [∵ SM ⊥ LT , ∠TMS = 90∘]
= 50∘

                                                                                 [1.5 marks]

∴ ∠SON = ∠STM = 50∘     [∵ opposite angles of a parallelogram are
equal]
                                                                                 [0.5 mark]

Now, in the ΔONS,
∠ONS + ∠OSN + ∠SON = 180∘    [angle sum property of triangle]
∠OSN = 180∘ − (90∘ + 50∘)
= 180∘ − 140∘ = 40∘

                                                                                 [1 mark]

Moreover, ∠SON + ∠TSO = 180∘

[∵ adjacent angles of a parallelogram are supplementary]
⇒ ∠SON + ∠TSM + ∠NSM + ∠OSN = 180∘

⇒ 50∘ + 40∘ + ∠NSM + 40∘ = 180∘

⇒ 130∘ + ∠NSM = 180∘

⇒ ∠NSM = 180∘ − 130∘ = 50∘

 .

                                                                                 [2 marks] 
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8. In the following figure of a ship, ABDH and CEFG are two parallelograms. Find
the value of x.

[3 marks]

Solution:
We have, two parallelograms ABDH and CEFG.
In parallelogram ABDH,
∠ABD + ∠BDH = 180∘     [∵ adjacent angles of a parallelogram are
supplementary]
⇒ ∠BDH = 180∘ − 130∘

⇒ ∠BDH = 50∘ … … (i)
                                                                                 [1 mark]

In parallelogram CEFG,
∠GCE = ∠GFE      [∵Opposite angles are equal]
⇒ ∠GCE = 30∘ … … (ii)
                                                                                 [1 mark]

In ΔOCD, by using angle sum property, ∠OCD + ∠ODC + ∠COD = 180∘

⇒ 50∘ + 30∘ + x = 180∘    [From (i) and (ii)]
⇒ x = 180∘ − 80∘ = 100∘

                                                                                 [1 mark]
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9. Given a parallelogram ABCD. Complete each statement along with the
definition or property used.
(i) OC = ...........
(ii) m∠DAB + m∠CDA = ..........................
[2 marks]

(i) OC = OA [Since diagonals of a parallelogram bisect each other]
[1 mark]

(ii) m∠DAB + m∠CDA = 180∘ [Adjacent angles in a parallelogram are
supplementary]
              [1 mark]
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10. A playground is in the form of a rectangle ATEF. Two players are standing at
the point F and  B, where EF = EB. Find the values of x and y.

[4 marks]

Given, a rectangle ATEF in which EF = EB. Then, ΔFEB is an isosceles
triangle. Therefore, by the angle sum property of a triangle, we have

∠EFB + ∠EBF + ∠FEB = 180∘     [angle sum property of triangle]

⇒ ∠EFB + ∠EBF + 90∘ = 180∘   [∵ in a rectangle, each angle is of 90∘]

⇒ 2∠EFB = 90∘        [∵ EB = EF ⇒ ∠EFB = ∠EBF ]

∠EFB = 45∘ and ∠EBF = 45∘

                                                                                 [2 marks]

Now, ∠x = 180∘ − 45∘ = 135∘    [linear pair]
                                                                                 [1 mark]

and ∠EFB + ∠y = 90∘    [∵ in a rectangle, each angle is of 90∘]

⇒ ∠y = 90∘ − 45∘ = 45∘ .
                                                                                 [1 mark]
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11. In rhombus BEAM, ∠BAM = 70∘. Find ∠AME and ∠AEM.

[3 marks] 

Given,
∠BAM = 70∘

In a rhombus, diagonals bisect each other at right angles.
∴ ∠BOM = ∠BOE= ∠ AOM = ∠AOE = 90∘

[0.5 mark]

Using the angle sum property of a triangle for ΔAOM,
∠AOM +∠AMO +∠OAM = 180∘

⇒ 90∘ + ∠AMO +70∘ = 180∘

⇒ ∠AMO = 180∘ − 90∘ − 70∘

⇒ ∠AMO = 180∘ − 160∘

⇒ ∠AMO = 20∘

⇒ ∠AME = 20∘

[1.5 marks]

In a rhombus, all sides are equal.
∴ AM = BM = BE = EA
Now, in ΔAME, as AM = EA,
∴ ∠AME = ∠AEM = 20∘

(∵ equal sides make equal angles in a triangle)
[1 mark]

Hence, the values of ∠AME and ∠AEM are equal to 20∘.
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12. A regular pentagon ABCDE and a square ABFG are formed on opposite sides
of AB. Find ∠BCF.
[2 marks]

Since it is given that ABGF is a square
Sides AB = BG = GF = FA ….(i)
Similarly, its given that ABCDE is a regular pentagon.
Hence, AB = BC = CD= DE = EA … (ii)
From (i) and (ii)
We can conclude that 
BF = BC …(iii)   [0.5 mark]
All the angles in a square are equal to 90°
A regular polygon has all its interior angles equal to each other and is equal
to 108°
Hence, ∠FBC = 360° - 90° - 108° = 162°  [0.5 mark]
△FBC is an isosceles triangle in which,
FB = BC (from iii)  [0.5 mark]
Hence, 
∠FBC + ∠BFC + ∠FCB = 180° (Angle sum property of a triangle)
But ∠BFC = ∠BCF (Angles opposite to equal sides are equal in a triangle)
2∠BCF  = 180° - 162°= 18° 
∠BCF  =  9°  [0.5 mark]
Answer: ∠BCF  =  9°
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