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 Subject – Mathematics
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8. Constructions
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General Instructions:

(i) All questions are compulsory. 

(ii) The question paper consists of 34 questions divided into four sections – A, B, C and D. Section A comprises of10 questions of 1mark each, Section B comprises of 8 questions of 2 marks each, Section C comprises of 10 questions of 3 marks each and section D comprises of 6 questions of 4 marks each.

(iii) Question numbers 1 to 10in section A are multiple choice question where you are to select one correct option out of the given hour.

(iv) There is no overall choice. However, internal choice has been provided in 1questionof 2 marks, 3 questions of 3 marks each and 2 questions of 4 mark each. You have to attempt only one of the alternatives n all such question.

       Use of calculator is not permitted
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SURFACE AREA & VOLUME
· Surface Area of Cuboids.

· Surface Area of a Cube.

· Surface Area of a Right Circular Cylinder.

· Surface Area of a Right Circular Cone.

· Surface Area of a Sphere/ Hemisphere.

· Volume of Cuboids.

· Volume of a Cube.

· Volume of a Cylinder.

· Volume of a Right Circular Cone.

· Volume of a Sphere/ Hemisphere
	

	Units of Measurement of Area and Volume

Length:

· 1 Centimetre (cm)         =10 milimetre(mm)

· 1 Decimetre(dm)           = 10 Centimetre.

· 1 Metre                           =10dm    =100cm    =1000mm.

· 1Decametre (dam)        = 10m     =1000cm.

· 1 Hectometre (hm)       = 10dam  =100m.

· 1 kilomemetre (km)       =1000m    =100dam =10hm.

· 1 Myriametre                 =10Kilometre.

Area:

· 1cm2  =1cmX1cm= 10mmX10mm=100mm2
· 1dm2 =1dmX1dm=10cmX10cm=100cm2
· 1m2  =1mX1m=10dm=10dm=100dm2
· 1dam2 or 1are =  1damX1dam=10mX10m=100m2

· 1hm2=1hectare= 1hmX1hm=100mX100m=10000m2=100dm2
· 1km2=1kmX1km=10hmX10hm=100hm2 or 100hectare

Volume:
· 1cm3=1ml=1cmX1cmX1cm=10mmX10mmX10mm= 1000mm3
· 1Litre= 1000ml =1000cm3.

· 1m3=1mX1mX1m=100cmX100cmX100cm=106cm3=1000litre=1kilolitre

· 1dm3=1000cm3
· 1m3=1000dm3
· 1km3=109m3

	· Surface Area and Volumes of Cuboids.

Let there be  cuboids of Length (l), Breadth (b), Height (h), Area (A) and Volume (V):-

1. Total surface area of the cuboids = 2(lb+bh+lh).

2. Lateral surface area of the cuboids= 2(l+b)h, 

        i.e. Product of (Perimeter of the base) and (Height).

3. Diagonal of the cuboids= √l2+b2+h2 i.e. square root of (l2+b2+h2).

4. Length of all 12 edges of the cuboids= 4(l+b+h).

5. Volume of a cuboids (V) =lbh,  i.e. Product of (Area of the base) and (Height)

6. l=V/bh; b=V/lh; h=V/lb or height = Volume divide by area of the base.

· Surface Area and Volumes of a Cube.

If the length (l) of each edge, Area (A) and Volume (V) of a Cube:-

1. Total surface area of the cube=6l2
2. Lateral surface area of the cube=4l2
3. Diagonal of the cube =√3l  i.e. cube roots of length.

4. Length of all 12 edges of the cube=12l.

5. Volume of a Cube (V) = l3= (edge)3.

6. Edge of a cube= Cube roots of cube i.e. [image: image2.png]


(edge).

· Surface Area and Volumes of a Right Circular Cylinder.

· Radius: The radius (r) of the circular base is called the radius of the cylinder.

· Height: The length of the axis of the cylinder is called the height (h) of the cylinder.

· Lateral Surface: The curved surface joining the two base of a right circular cylinder is called Lateral Surface.

· Hollow Cylinder: A solid bounded by two coaxial cylinders of the same height and different radii is called a hollow cylinder.

1. Radius (r),  height (h), Area (A), and Volume (V) ;

2. Lateral or Curved surface area= 2 π rh

=Product of Circumference of the circle  and height

3. Each Surface area= π r2
4. Total surface area of Right Circular cylinder= (2 π rh+2 π r2) = 2 π r (h+r).

5. Each Base surface area = π (R2-r2) {R= radius of outer cylinder, r=radius of inner cylinder).

6. Lateral or Curved surface area of hollow cylinder= (External surface area) + (Internal surface area) = 2 π Rh+2 π rh=2 π h(R+r).

7. Total surface area of hollow cylinder=2 π Rh+2 π rh=2 π (R2-r2)

     =2 π h(R+r)+2 π (R+r)(R-r)

    =2 π (R+r)(h+R-r)

7. Volume of the cylinder =Measure of the space occupied by the            cylinder=Product of the area of each circular sheet and height= π r2h.

8. Volume of a Hollow Cylinder = Exterior Volume –Interior Volume

    = π R2h- π r2h= π (R2-r2)h

· Surface Area and Volumes of a Right Circular Cone.

· Base: a right circular cone has a plane end, which is in circular shape.  This is called the base (π r2) of the cone.

· Height: The length of the line segment joining the vertex to the centre of base is called the height (h) of the cone.

· Slant Height: The length of the segment joining the vertex to any point on the circular edge of the base is called the slant height (l) of the cone.

· Radius: The radius of the base circle is called the radius (r) of the cone.

· The curved surface area of a cone is also called the lateral surface area.

1.              A Hollow Right Circular Cone of radius (r), height (h) and  slant height (l), Area (A), Volume (V)  then:

2. Length of the circular edge=2 π r

3. Area of the plane = π r2
4. Curved surface area of the cone= Area of the Sector

         = 1|2 X (arc length)x( radius)

          =1|2x2πrxl=πrl.
= Half and (product of circumference of base) and (slant height).

5. Total surface area of the cone =Curved surface area + Area of the base.

= π rl+ π r2= π r (l+r).

6. Volumes of a Right Circular Cone=3(Volume of the cone of radius r and height) = π r2h=1/3(π r2) X h= 1/3 X (Area of the base) X (height).

· Surface Area and Volumes of a Sphere/ Hemisphere.

· Sphere: A sphere can also be considered as a solid obtained on rotating a circle

 About its diameter.

· Hemisphere: A plane through the centre of the sphere divides the sphere into two equal parts, each of which is called a hemisphere.

· Spherical Shell: The difference of two solid concentric spheres is called a spherical shell. 

· A spherical shell has a finite thickness, which is the difference of the radii of the two solid spheres which determine it.

Sphere is the radius r, Area (A) and Volume (V); 

1. Surface areas of a sphere: S=4 π r2.

2. Curved surface area of a hemisphere: S= 2 π r2.

3. Total surface area of a hemisphere: S= 2 π r2+ π r2=3 π r2

4. If ‘R’ and ‘r’ are outer and inner radii of a hemisphere shell, then Outer surface area = 4 π R2.

5. Volume of a sphere V= 4/3 X (π r3).

6. Volume of a hemisphere V=2/3 X (π r3).

7. Volume  of the spherical shell whose outer and inner radii and ‘R’ and ‘r’ respectively, V=4/3 π (R3-r3 )

	                                                             Bibliography: R.D. Sharma| NCERT Text Book|


Section A

1. The curved surface area of a right circular cylinder of height 14 cm is 88cm2. Find the diameter of the base of the cylinder.

2. Curved surface area of a right circular cylinder is 4.4m2. If the radius of the base of the cylinder is0.7m, find its height.

3. Find the total surface area of a cone, if its slant height is 21 m and diameter of its base is 24m.Find (i) the curved surface area and (ii) the total surface area of a hemisphere of radius 21 cm. 

4. The diameter of the moon is approximately one fourth of the diameter of the earth. Find the ratio of their surface areas.

5. Find the radius of a sphere whose surface area is 154cm2.

6. A matchbox measures 4cm x 2.5cm x 1.5cm. What will be the volume of a packet containing 12 such boxes?

7. A cubical water tank is 6m long, 5m wide and 4.5m deep. How many liters of water can it hold?

8. The capacity of a cubical tank is 50000 liters of water. Find the breadth of the tank, if its length and depth are respectively 2.3m and 10m.

9. The height and the slant height of a cone are 21cm and 28 cm respectively. Find the volume of the cone.

10. If the volume of a right circular cone of height 9cm is 48π cm3, find the radius of the base. (Use π=3.14)

10(a) A triangle ABC with sides 5cm, 12cm and 13cm cm is revolved about the side 12 cm. Find the volume of the solid so obtained.

11. Find the volume of a sphere whose surface area is 154cm2.

12. How many liters of milk can a hemispherical bowl of diameter 10.5 cm hold?

13. Find the amount of the water displaced by a solid spherical ball of diameter                (i)  28cm  

(ii) 0.21m
14. Find the lateral or curved surface area of a closed cylindrical petrol storage tank that is 4.2m in diameter and 4.5 m high. How much steel wad actually used, if 1/12 th of the steel actually used was wasted in making the tank.
Section B

1. A capsule of medicine is in the shape of a sphere of diameter 3.5mm. How much medicine (in mm3) is needed to fill this capsule?

2. A hemispherical tank is made up of an iron sheet 1cm thick. If the inner radius is 1m, then find the volume of the iron used to make the tank.

3. The diameter of a metallic ball is 4.2cm. What is the mass of the ball, if the density of the metal is 8.9 g per cm3?

4. A conical pit of top diameter 3.5m is 12m deep. What is its capacity in kilolitres?

5. The volume of a right circular cone is 9856 cm3. If the diameter of the base is 28cm, find 

(i) height of the cone

(ii) Slant height of the cone.

(iii) Curved surface area of the cone.

6. A heap of the wheat is the form of a cone whose diameter is 10.5m and height is 3m. Find its volume. The heap is to be covered by congas to protect it from rain. Find the area of the canvas required. 

7. The circumference of the base of a cylindrical vessel is 132 cm and height is 25 cm. How many liters of water can it hold?

8. A solid cube of side 12 cm is cut into eight cubes of equal volume. What will be the side of the new cube? Also, find the ratio between their surface areas.

9. A river 3m deep and 40m wide is flowing at the rate of 2km per hour. How much water will fall into the sea in a minute?

10. A hemispherical bowl is made of steel, 0.25cm thick. The inner radius of the bowl is 5cm. Find the ratio of their surface areas.

11. A cylindrical pillar is 50 cm in diameter and 3.5 m in height. Find the cost of painting the curved surface of the pillar at the rate of Rs. 12.50per m2.

12. The floor of a rectangular hall has a perimeter 250m If the cost of painting the four walls at the rate of Rs 10per m2 is Rs 15000, find the height of the hall.

Section C
1. Hameed has built a cubical water tank with lid for his house, with each outer edge 1.5 m long. He gets the outer surface of the tank excluding the base, covered with square tiles of side 25 cm. Find how much he would spend for the tiles, if the cost of the titles is Rs 360 per  dozen.
2. A plastics box 1.5 m long wide and 65 cm deep is to made. It is opened at the top. Ignoring the thickness of the plastics sheet, determine: 

(i) The area of the sheet required for making the box. 

(ii) The cost of the sheet for it, if a sheet measuring the box.

3. A small indoor greenhouse (herbarium) is made entirely of glass panes (including base) held together with tape. It is 30 cm long, 25 cm, wide and     25 cm high. 

(i) What is the area of the glass? 

(ii) How much of tape is needed for all 12 edges?

15. Savitri had to make a model of cylindrical kaleidoscope for her science project. She wanted to use chart paper to make the curved surface of the kaleidoscope. What would be the area of chart paper required by her, if she wanted to make a kaleidoscope of length 25cm with a 2.5 cm radius?

(Use π=22/7)

16. A metal pipe is 77 cm long. The inner diameter of a cross section is 4cm, the outer diameter being 4.4 cm. Find its (i) inner curved surface area. (ii) Outer curved surface area. (iii) Total surface area.

17. In a hot water heating system, there is a cylindrical pipe of length 28 m and diameter 5 cm. Find the total radiating surface in the system.

18. The hollow sphere, in which the circus motorcyclist performs his stunts, has a diameter of 7m. Find the area available to the motorcyclist for riding.

19. A hemispherical dome of a building needs to be painted. If the circumference of the base of the dome is 17.6m, find the cost of painting it, given the cost of painting is Rs 5 per 100cm2.
20. A village, having a population of 4000, requires 150liters of water per head per day. It has measuring 20mx15x6m. For how many days will the water of this tank last? 

21. It cost Rs. 2200 to paint the inner curved surface of a cylinder of a cylinder vessel 10 deep. If the cost of painting is at the rate of Rs 20per m2, find (i) inner curved surface area of the vessel. (ii) Radius of the base, (iii) Capacity of the vessel. 

STATISTICS:

1. 



  
Section A

2. The value of π up to 50 decimal places is given below:            3.14159265658979323846264338327950288419716939937510 (i) make the frequency distribution of the digits from o to 9 after the decimal point. (ii) What are the most and the least frequency occurring digits?
3. A company manufactures car batteries of a particular type. The lives (in years) of 40 such batteries were recorded as follows:

2.6
3.0
3.7
3.2
2.2
4.1
3.5
4.5
3.5
2.3
3.2
3.4
3.8
3.2
4.6
3.7
2.5
4.4
3.4
3.3
2.9
3.0
4.3
2.8

3.5
3.2
3.9
3.2
3.2
3.1
3.7
3.4
4.6
3.8
3.2
2.6

3.5
4.2
2.9
3.6

Construct a grouped frequency distribution table for this data, using class intervals of size   0.5 starting from the interval 2-2.5.

3 The length of 40 leaves of a plant are measured correct to one millimeter, and the obtained      data is represented in the following table:

	Length ( in mm)
	Numbers of Leaves

	18-126
	3

	127-135
	5

	136-144
	9

	145-153
	12

	154-162
	5

	163-171
	4

	172-180
	2


(i) Draw a histogram to represent the given data.

(ii) Is there any other suitable graphical representation for the same data?

(iii) Is it correct to conclude that the maximum numbers of leaves are 153mm long? Why?

A random survey of the number of  children of various age groups playing in a park was found as follows:
	Age (in years)   
	Numbers of children

	1-2
	5

	2-3
	3

	3-5
	6

	5-7
	12

	7-10
	9

	10-15
	10

	15-17
	4


Draw a histogram to represent the data above.

                                                      Section B:
4 The height (in cm) of 9 students of a class are as follows:

155 160 145 149 150 147 152 144 148; Find the median of this data.

5  The points scored by a Kabaddi team in a series of  matches are as  follows:

         17, 2, 7, 27, 15, 5, 14, 8, 10, 24, 48, 10, 8, 7, 18, 28 
         Find the median of the points scored by the team.

6 Find the mode of the following marks (out of 10) obtained by 20

4, 6, 5, 9, 3, 2, 7, 7, 6, 5, 4, 9, 10, 10, 3, 4, 7, 6, 9, 9.

7 The following number of goals were scored by a team in a series of 10 matches 

2, 3, 4, 5, 0, 1, 3, 3, 4, 3 Find the mean, median, mode of those scores.

   9. In a mathematics test given to 15 students, the following marks (out of 100) are: 41, 39,                   48, 52, 46, 62, 54, 40, 96, 52, 98, 40, 42, 52, and 60 Find the mean, median, mode of those scores.
10. The following observations have been arraigned in ascending order. If the median of the data is 63, find the value of x.

       29, 32, 48, 50, x, x+2, 72, 78, 84, 95 

11. Find the mean salary of 60 workers of a factory from the following table:

	Salary (in Rs)
	Number of workers

	3000
	16

	4000
	12

	5000
	10

	6000
	8

	7000
	6

	8000
	4

	9000
	3

	10000
	1

	Total
	60


12 Find the missing (?) frequencies in the following frequency distribution if it is known that the mean of the distribution is 1.46.
	Number of accidents (x):
	0
	1
	2
	3
	4
	5
	Total

	 Frequency (f): 


	46
	?


	?


	25


	10


	5


	200




PROBABILITY
1. A coin is tossed 1000 times with the following frequencies:

Head: 455, Tail: 545 compute the probability for each event.

2. Two coins are tossed simultaneously 500 times, and we get- Two heads: 105 times, 

One head: 275 times, No head: 120 times, find the probability of occurrence of each of these events.

3. A die is thrown 1000 times with the frequencies for the outcome 1, 2, 3, 4, 5 and 6 as given in the following table:

	Outcome


	1


	2


	3
	4


	5


	6



	Frequency
	179
	150
	157
	149
	1175
	190


Find the probability of getting each outcome.

4. The record of a weather station shows that out of the past 250 consecutive days, its weather forecasts were correct 175 times.

(i) What is the probability that on a given day it was correct?

(ii) What is the probability that it was not correct on a given day?

5. The percentage (%) of the marks obtained by a student in the monthly unit test are given below: 

	Unit test


	I


	II


	III


	IV


	V



	Percentage (%) of the

 marks obtained
	69


	71


	73


	68


	74




Based on this data, find the probability that the student gets more than 70% marks in a unit test.

6. An insurance company selected 2000 drivers at random (i.e. without any preference of one driver over another) in a particular city to find a relationship between age and accidents. The data obtained are given in the following  table:
	Age of  drivers

(in years
	                            Accidents in one year

	
	0
	1
	2
	3
	Over 3

	18-29
	440
	160
	110
	61
	35

	30-50
	505
	125
	60
	22
	18

	Above 50
	360
	45
	35
	15
	9


Find the probabilities of the following events for a driver chosen at random from the city:

(i) Being 18-29 years of age and having exactly 3 accidents in one year.

(ii) Being 30-50 years of age and having one or more accidents in a year.

(iii) Having no accidents in one year.

7. In a cricket match, a batswoman hits a boundary 6 times out of 30 balls she plays. Find the probability that she did not hit a boundary.

8.  1500 families with 2 children were selected randomly, and the following data were recorded:
	Numbers of girls in a family 
	2
	1
	0

	Number of families
	475
	814
	211


Compute the probability of a family, chosen at random, having (i) 2 girls (ii) 1 girl (iii) No girl.

9. Three coins are tossed simultaneously 200 times with the following frequencies of different outcomes:
	Outcome 
	3 heads
	2 heads
	1 head
	No head

	Frequency
	23
	72
	77
	28


If the three coins are simultaneously tossed again, compute the probability of 2 heads coming up.

10. An organization selected 2400families at random and surveyed them to determine a relationship between income level and the number of vehicles in a family, the information gathered is listed in the table below:

	Monthly in come

 (in Rs)


	                  Vehicles per family

	
	0
	1
	2
	Above 2

	Less than 7000


	10


	160


	25


	0

	7000-10000
	0
	305
	27
	2

	10000-13000
	1
	535
	29
	1

	13000-16000
	2
	469
	59
	25

	16000 or more 
	1
	579
	82
	88


Suppose a family is chosen. Find the probability that the family chosen is

(i) Earning Rs 10000-13000 per month and owing exactly 2 vehicles.

(ii) Earning Rs 16000 or more per month and owning exactly 1 vehicle.

(iii) Earning less than Rs 7000 per month and does not own any vehicle.

(iv) Earning Rs 13000-16000 per month and owning more than 2 vehicles.

(v) Owning not more than 1 vehicle.

11. Eleven bags of wheat flour, each marked 5 kg, actually contained following weights of flour (in kg): 4.97
5.05
5.08
5.03
5.00
5.06
5.08
4.98
5.04
5.07
5.00  find the probability that any of these Bags chosen at random contains more than 5 kg of flour.

LINEAR EQUATION IN TWO VARIABLES
1. Find four different solutions of the equation x+2y=6.

2. Find two solutions for each of the following equations: (i) 4x+3y=12 (ii)2x+5y=0         (iii) 3y+4=0
3. Write four solutions for each of the following equations: (i) 2x+y=7 (ii) πx+y=9 (iii) x=4y.

4. Given the point (1, 2), find the equation of the line on which it lies. How many such equations are there?

5. Draw the graph of  the equation (i)  x+y=7 (ii) 2y+3=9 (iii) y-x=2 (iv) 3x-2y=4              (v) x+y-3=0

6. Draw the graph of each of the following linear equations in two variables: (i) x+y=4 (ii) x-y=2 (iii) y=3x (iv) 3=2x+y (v) x-2=0 (vi) x+5=0 (vii) 2x+4=3x+1.

7. If the point (3, 4) lies on the graph of the equation 3y=ax+7, find the value of ‘a’.
8. Solve the equations 2x+1=x-3, and represent the solution(s) on (i) the number line,                (ii) the Cartesian plane. 

9. Draw a graph of the line x-2y=3. From the graph, find the coordinates of the point when (i) x=-5 (ii) y=0.

10. Draw the graph of y=x and y=-x in the same graph. Also, find the coordinates of the point where the two lines intersect.




QUADRILATERALS





Section A

Prove that followings:
1. A diagonal of a parallelogram divides it into two congruent triangles.
2. In a parallelogram, opposite sides and angle are equal.

3. If each pair of opposite sides of quadrilateral is equal, then it is a parallelogram.

4. If in a quadrilateral, each pair of opposite angles is equal, then it is a parallelogram.

5. The diagonals of a parallelogram bisect each other.

6. If the diagonals of a quadrilateral bisect each other, then it is a parallelogram.

7. A quadrilateral is a parallelogram if a pair of opposite sides is equal and parallel.

8. The line drawn through the mid-point of one side of a triangle, parallel to another side bisects the third side. 

9. The line segment joining the mid- points of the two sides of a triangle is parallel to the third side.

Section B
1. Show that each angle of a rectangle is a right angle.

2. Show that the diagonal of a rhombus are perpendicular to each other.

3. ABC is an isosceles triangle in which AB=AC. AD bisects exterior angle PAC and CD||AB.  Show that (i) angle DAC=angle BCA and (ii) ABCD is a parallelogram (||gm).

[image: image63.png] 



4. Show that the bisectors of the angles of a parallelogram form a rectangle.

5. ABCD is a parallelogram (||gm) in which P and Q are mid-points of opposite side AB and CD. If AQ intersects DP at S and BQ intersects CO at R, show that (i) APCQ is ||gm (ii)DPBQ is ||gm (iii) PSQR is ||gm
6. In Triangle ABC, D, E and Fare respectively the mid points of sides AB, BC and CA. Show that triangle ABC is divided into four congruent triangle by joining D, E and F










Section C
1. If the diagonal of a parallelogram are equal, then show that it is a rectangle.
2. Show that if the diagonals of a quadrilateral bisect each other at right angles, then it is a rhombus.
3. Show that the diagonals of a square are equal and bisect each other at right angles.
4. Show that if the diagonals of a quadrilateral are equal and bisect each other at right angles, then it is a square.
5. In a parallelogram ABCD, two points P and Q are taken on diagonal BD such that DP=BQ. Show that (i) [image: image4.png]AAPEB




CQB (ii) AP=CQ (iii) [image: image6.png]


AQB[image: image8.png]


CPD (iv) AQ=CP (v) APCQ is a parallelogram.[image: image10.png]






6. In [image: image12.png]


 ABC and [image: image14.png]


DEF, AB=DE, AB||DE, BC=EF and BC||EF. Vertices A, B and C are joined to vertices D, E and F respectively. Show that: 

(i) Quadrilateral ABCD is a parallelogram.

(ii) Quadrilateral BEFC is a parallelogram.

(iii) AD||CF and AD=CF

(iv) Quadrilaterals ACFD is a parallelogram

(v) AC=DF

(vi) [image: image16.png]


ABC [image: image18.png]


 [image: image20.png]


DEF.

7. ABCD is a quadrilateral in which P, Q, R and S are mid-points of the sides AB, BC, CD and DA. AC is a diagonal. Show that: (i) SR||AC and SR =1/2 AC (ii) PQ=SR (iii) PQRS is a parallelogram.
8. ABCD is a rhombus and P, Q, R and S are the mid- point of the sides AB, BC, CD and DA respectively. Show that the quadrilateral PQRS is a rectangle.

9. ABCD is a rectangle and P, Q, R and S are mid-points of the sides AB, BC, CD and DA respectively. Show that the quadrilateral PQRS is a rhombus.

10. Show that the line segments joining the mid-points of the opposite sides of a quadrilateral bisect each other.

11. ABC is a triangle right angle at C. A line through the mid-points M of hypotenuse AM and parallel to BC intersects AC at D. Show that 

(i) D is the mid –point of AC 

(ii) MD[image: image22.png]


  AC

(iii) CM=MA=1/2 AB.
AREA OF PARALLELOGRAM AND TRIANGLE


Section A
Prove that followings:

1. Parallelograms on the same base and between the same parallels are equal in area.

2. Two triangles on the same base (or equal base) and between the same parallels are equal in area.

3. Two triangles having the same base (or equal bases) and equal areas lie between the same parallels.

4. If a triangles and a parallelogram are on the same base and between the same parallels, then prove that the area of the triangle is equal to half the area of the parallelogram.

5. In ABCD is parallelogram and EFCD is a rectangle.

Also, AL[image: image24.png]


 DC. Prove that (i) ar (ABCD) = (EFCD)

(ii) ar (ABCD) = DCxAL.



Section B
1. ABCD is a parallelogram, AE[image: image26.png]


DC and CF[image: image28.png]


AD. If AB =16cm, AE=8cm and CF=10cm, find AD.
2. If E, F, G and H are respectively the mid-points of the sides of a parallelogram ABCD, show that ar (EFGH) =1/2 ar (ABCD).

3.  P and Q are any two points lying on the sides DC and AD respectively of parallelogram ABCD. Show that ar (APB) =ar (BQC).

4. P is a point in the interior of a parallelogram ABCD. Show that 

(i) ar (APB) +ar ( PCD) =!/2 ar ( ABCD)

(ii) ar (APD) +ar (PBC) =ar (APB) + ar (PCD)

5. In a triangle ABC, E is the mid- point of median AD. Show that ar (BED) =1/4 ar (ABC).

6. Show that the diagonals of a parallelogram divide it into four triangle of equal area. 

7. D, E and F are respectively the mid- points of the sides BC, CA and AB of a [image: image30.png]


 ABC show that
 (i) BDEF is a parallelogram.

 (ii) ar (DEF)= ¼ ar (ABC)      
  (iii) ar (BDEF)= ½ ar (ABC).

8. D and E are points on sides AB and AC respectively of [image: image32.png]


ABC such that ar (DBC) = ar (EBC). Prove that DE||BC.
9. XY is a line parallel to side BC of a triangle ABC. If BE ||AC and CF||AB meet XY at E and F respectively, Show that  ar ( ABE) = ar (ACF)

10. Diagonals AC and BD of a trapezium ABCD with AB||DC intersect each other at O. Prove that ar (AOD) =ar (BOC).

11. ABCD is a trapezium with AB||DC. A line parallel to AC intersects AB at X and BC at Y. Prove that ar (ADX)=ar (ACY).

12. Diagonal AC and BD of a quadrilateral ABCD intersect at O in such a way that ar (AOD) = ar (BOC). Prove that ABCD is a trapezium.

CIRCLES





Section A

 Prove that the following:

1.  Equal chord of a circle subtend equal angles at the centre.

2. The perpendicular from the centre of a circle to a chord bisects the chord.

3.  The line drawn through the centre of a circle to bisect a chord is perpendicular to the chord.

4.  Chords equidistant from the centre of a circle are equal in length.

5. The angle subtended by an arc at the centre is double the angle subtended by it at any point on the remaining part of the circle. 

6. Angles in the same segments of a circle are equal.

7.  The sum of either pair of opposite angles of a cycle quadrilateral is 1800.
8. If the sum of a pair of opposite angles of a quadrilateral is 1800, the quadrilateral is cyclic.

Section B
1. If two intersecting chords of a circle make equal angles with the diameter passing through their point of intersection, prove that the chords are equal.

2. AB is a diameter of the circle, CD is chord equal to the radius of 
 the circle. AC and BD when extended intersect at a point E.  


Prove that [image: image34.png]


AEB-600
3. ABCD is a cycle quadrilateral in which AC and BD are its 
diagonals. If [image: image36.png]


DBC=550 and [image: image38.png]


 BAC =450, find [image: image40.png]


 BCD.



4. Two circles intersect at two points A and B. AD and AC are diameter to the two circles. Prove that B lies on the line segment DC.

5. Prove that the quadrilateral formed by the internal angle bisectors of any quadrilateral is cyclic.

6. Prove that if chord of congruent circles subtend equal angles at their centers, then the chords are equal.   

7. Two circles of radii 5 cm and 3 cm intersect at two points and the distance between their centres is 4cm. Find the length of the common chord. 

8. If two equal chords of a circle intersect within the circle, prove that the segments of one chord are equal to corresponding segments of the other chord.

9. If two equal chords of a circle intersect within the circle. Prove that the line joining the point of intersection to the centre makes equal angles with the chords.

10. A chord of a circle is equal to the radius of the circle. Find the angle subtended by the chord at a point on the minor arc and also at a point on the major arc.

11. ABCD is a cyclic quadrilateral whose diagonal intersect at a point E. If [image: image42.png]


DBC=700, [image: image44.png]


BAC is 300, find [image: image46.png]


 BCD. Further, if AB =BC, find [image: image48.png]


ECD.
12. If a diagonal of a cyclic quadrilateral are diameters of the circle through the vertices of the quadrilateral, prove that it is a rectangle. 

13. If the non-parallel sides of a trapezium are equal, prove that it is cyclic.

14. If circle are drawn taking two sides of a triangle as diameters, prove that the point of intersection of these circles lie on the third side.

15. ABC and ADC are two right triangles with common hypotenuse AC. Prove that [image: image50.png]


CAD=[image: image52.png]


CBD.
16. Prove that a cyclic parallelogram is a rectangle.
CONSTRUCTIONS
1. Construct a triangle ABC in which BC=7cm, [image: image54.png]


B=750 and AB+AC=13 cm.
2. Construct a triangle ABC in which BC=8cm, [image: image56.png]


B=450 and AB-AC=3.5 cm.
3. Construct a triangle PQR in which QR=6cm, [image: image58.png]


=600 and PR-PQ=2 cm.
4. Construct a triangle XYZ in which [image: image60.png]


Y=300, [image: image62.png]tZ



=900 and XY+YX+ZX=11cm.
5. Construct a right triangle whose base is 12 cm and sum of its hypotenuse and other side is 18cm.

6. Construct an equilateral triangle, given its side and justify the construction.
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