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Sample Paper – 2010
Class – XII
Subject – Maths
DAY : 1
Example 1. 
A manufacturer is trying to decide on the production quantities of two products, table and chairs. There are 96 units of material and 80 labour hours available. Each table requires 16 units of material and 16 labour hours. Chairs, on the other hand, use 12 units of material and require 8 labour hours per chair. The profit on a table and chair is Rs. 25 and Rs. 15 respectively. How many tables and chairs be produced to have maximum profit? Solve it by graphical method.
Example 2. 
Two tailors A and B earn Rs. 15 and Rs. 20 per day respectively. A can stitch 6 shirts and 4 pants while B can stitch 10 shirts and 4 pants per day. How many days shall each work if it is desired to produce at least 60 shirts and 32 pants at a minimum labour cost? Solve it by graphical method.
Example 3. 
A box manufacturer makes small and large boxes from a large piece of card board. The large boxes require 4 sq. ft. per box, while the small boxes require 3 sq. ft. per box. The manufacturer is required to make at least three large boxes and at least twice as many small boxes as large boxes. If 60 sq. ft. of card board is in stock, and if the profits on the small and large boxes are Rs. 2 and Rs. 3 per box respectively, how many of each should be made in order to maximise the total profit? Solve it by graphical method.
Example 4. 
A firm deals with two kinds of fruit juices, pine-apple and orange juice. These are mixed and the two types of mixture are obtained which are sold as soft drinks A and B. One tin of A needs 4 pounds of pine-apple juice and 1 pound of orange juice. One tin of B needs 2 pounds of pine -apple and 3 pounds of orange juice. The firm has only 46 pounds of pine-apple juice and 24 pounds of orange juice. Each tin of A is sold at a profit of Rs. 4 and each tin of B is sold at a profit of Rs. 3. How many tins of A and B should the firm produce to maximise profit? Solve it by graphical method.
Example 5. 
An aeroplane can carry a maximum of 200 passengers. A profit of Rs. 400 is made on each first class ticket and a profit of Rs. 300 made on each economy class ticket. The airline reserves at least 20 tickets for first class seats. However, at least 4 times as many passengers prefer to travel by economy class as to the first class. Determine how many tickets of each type must be sold in order to maximise the total profit for the airline. Solve it by graphical method.
Example 6. 
A manufacturer produces two types of steel trunks. He has two machines A and B. For completing, the first type of the trunk requires 3 hours oil machine A and 1 hour on machine B, whereas the second type of the trunk requires 3 hours on machine A and 2 hours on machine B. Machines A and B can work at the most 18 hours and 8 hours per day respectively. He earns a profit of Rs. 30 and Rs. 48 per trunk of the first type and the second type respectively. How many trunks of each type-must be made each day to make maximum profit?
Example 7. 
A company produces two types of belts, A and B. Profits on these types are Rs. 2 and Rs. 1.5 each belt respectively. A belt of type A requires twice as much time as a belt of type B. The company can produce at the most 1000 belts of type B per day, if only belts of type B are produced. Material for 800 belts only per day is available. At the most 400 buckles for belts of type A and 700 for those of type B are available per day. How many belts of each type should the company produce so as to maximise the profit?
Example 8.
A farmer has a supply of chemical fertilizer of type I which contains 10%Nitrogen and 6% Phosphoric acid and type II fertilizer which contains 5% Nitrogen and 10% phosphoric acid. After testing the soil condition of a field, it is found to that atleast 14 kg of Nitrogen and 14 kg of Phosphoric acid is required for a good crop. The fertilizer type I costs Rs 2.00 per kg and the type II Rs 3.00 per kg. How many kilograms of each fertilizer should be used to meet the requirement and cost be minimum?

Example 9.
Q.4. A farm is engaged in breeding pigs. The pigs are fed on various products grown on the farm. In view of the need to ensure certain nutrient constituents (call them X, Y and Z), it is necessary to buy two additional products, say, A and B. One unit of product A contains 36 units of X, 3 units of Y and 20 units of2. One unit of B contains 6 units of X, 12units of Y and 10units of2. The minimum requirement of X, Y and 2 is 108units, 36unitsand 100 units respectively. Product A costs Rs 200 per unit and product B costs Rs 400 per unit. Formulate the above as linear programming problem to minimise the total cost. Solve the problem by using graphical method.
Example 10.
If an old man rides his motor cycle at 25 km / hr., he has to spend Rs 2 per km on petrol. If he rides at a faster speed of 40 km / hr., the petrol cost increases to Rs 5 per km. He has Rs 100 to spend on petrol and wishes to find maximum distance he can travel within one hour. Express this as a linear programming problem and then solve it graphically.

Example 11.
A catering agency has two kitchens to prepare food at two places A and B. From these places ‘Mid-day Meal’ is to be supplied to three different schools situated at P, Q, and R. The monthly requirements of the schools are respectively 40, 40 and 50 food packets. A packet contains lunch for 1000 students. Preparing capacity of kitchens A and B are 60 and 70 packets per month respectively. The transportation cost per packet from the kitchens to schools is given below:

[image: image1.emf]
How many packets from each kitchen should be transported to school so that the cost of transportation is minimum? Also find the minimum cost.

Example 12.
Every gram of wheat provides 0.1 gm of proteins and 0.25 gm of carbohydrates. The corresponding values for rice are 0.05 gm and 0.5 gm respectively. Wheat costs Rs. 4 per kg and rice Rs. 6 per kg. The minimum daily requirements of proteins and carbohydrates for an average child are 50 gms and 200 gms respectively. In what quantities should wheat and rice be mixed in the daily diet to provide minimum daily requirements of proteins and carbohydrates at minimum cost. Frame an L.P.P. and solve it graphically.

Example 13.
A furniture firm manufactures chairs and tables, each requiring the use of three machines A, B and C. Production of one chair requires 2 hours on machine A, 1 hour on machine B and 1 hour on machine C. Each table requires 1 hour each on machine A and B and 3 hours on machine C. The profit obtained by selling one chair is Rs. 30 while by selling one table the profit is Rs. 60. The total time available per week on machine A is 70 hours, on machine B is 40 hours and on machine C is 90 hours. How many chairs and tables should be made per week so as to maximize profit? Formulate the problem as L.P.P. and solve it graphically.
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DAY: 2
DURATION: 1 HR.
EXAMPLES:


1. Differentiate 
[image: image2.wmf]2

1

1x1

tan

x

-

æö

+-

ç÷

ç÷

èø

w.r.t. 
[image: image3.wmf]1

tanx.

-


2.
Find 
[image: image4.wmf]cos2cos2

dy

,ifxsincos2,ysinsin2.Ans..

dx2sin2cos

q-q

=q-q=q-q

q+q


3. 
If [image: image5.wmf]221

dyyx

x

logxytan,showthat.

ydxyx

-

-

æö

+==

ç÷

+

èø


4. 
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9. 
Differentiate
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10. 
Show that:
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If 
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16. 
Show that: 
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DAY: 3
DURATION: 1 HR.
EXAMPLES:
Show that:
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DAY: 4
DURATION: 1 HR.
EXAMPLES:


1. 
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DAY: 5
DURATION: 1 HR.
EXAMPLES:


1. 
Draw a rough sketch of the following region and find its area:
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2.       Draw a rough sketch of the curve 
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in the interval [1, 5]. Find the area under   the curve and between the lines x = 1 and x = 5.

3. 
Sketch the region of the ellipse and find its area, using integration:
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4. 
Sketch the region 
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and find its area, using integration.

5. 
Find the area of the region included between the parabola 
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 3x – 2y =12.

6. 
Draw the rough sketch of the curve 
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and find the area enclosed between the curve and x-axis.

7. 
Calculate the area of the region bounded by the two parabolas 
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8. 
Draw a rough sketch of the curves y = sin x and y = cos x as x varies from 0 to 
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 and find the area of the region enclosed by them and the x-axis.

9. 
Find the area of the region bounded by the curve xy – 3x – 2y – 10 = 0 ; x-axis and the lines  x = 3 and x = 4.

10. 
Using integration, find the area of the region bounded by the following curves, after making a rough sketch:
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11. 
Find the area bounded by the curve 
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and the lines x = 1 and y = 4a.

12. 
Sketch the graph of 
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 What does the value of this integral represent on the graph?

13. 
Sketch the graph of 
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 What does the value of this integral represent on the graph?

14. 
Using integration, find the area of triangle ABC, coordinates of the vertices being 


A(1, 6), B(2, 8), C(3, 4).

15. 
Using integration, find the area of triangle ABC, coordinates of the vertices being 


A(2, 5), B(4, 7), C(6, 2).

16. 
Using integration, find the area of the region bounded by the line 3y = 2x + 4, x-axis and the lines x = 1, x = 3.

17. 
Find the area bounded by the lines 2x + y = 4, 3x – 2y = 6, x – 3y + 5 = 0.

18. 
Find the area bounded by the lines x + 2y = 2, y – x = 1, 2x + y  = 7.

19. 
Find the smaller region bounded by the ellipse 
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[image: image79.wmf]1.

xy

ab

+=


20. 
Find the area of the region 
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DAY: 6
DURATION: 1 HR.
EXAMPLES:
SOLVE THE FOLLOWING DIFFERENTIAL EQUATIONS (ANY 20):
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45. 
Obtain the differential equation by eliminating a and b from the equation

       
 y = ex (a cos x + b sin x). 
[image: image83.wmf]                                                     

46. 
Form the differential equation of the family of curves represented by the equation:

        
(2x – a)2 – y2 = a2.                                                                                      

47.
Form the differential equation of the family of curves represented by the equation :

        
(2x + a)2 + y2 =a2.


48.
Show that the differential equation of which x2 – y2 = c (x2 + y2)2 is a solution is

        
(x3 – 2xy2) dx = (y3 – 3x2y) dy.                                                                     

49.
Show that function y = bex + ce2x is a solution of the differential equation
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DAY: 7
DURATION: 1 HR.
SECTION – A  (One mark each)
1.
Find the value of the determinant 
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2.
If 
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3.
Find the transpose of the matrix  
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4.
If 
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5.
For what value of k, the matrix 
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 has no inverse.

SECTION – B  (Four  marks  each)
6.

Using properties of determinant, prove that: 
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7.
Find the matrix P satisfying the matrix equation
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8.

Find the value of x such that: 
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SECTION – C  (Six marks  each)
8.
Find the inverse of the following matrix using elementary transformation
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   and hence solve the following system of linear equations:
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10.
If 
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 show that 
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DAY: 8
DURATION: 1 HR.
EXAMPLES   (ANY 10):
1.

Using differentials, find the approximate value of  
[image: image98.wmf]3
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2.
Find the intervals in which the function 
[image: image99.wmf](
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 is increasing or decreasing. 

3.
Prove that the volume of the largest cone that can be inscribed in a sphere of radius R is 
[image: image100.wmf]8
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of the volume of the sphere.

4.
Find the equations of tangent lines to the curve 
[image: image101.wmf]3
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 which are perpendicular to the line 
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5.
An open box, with a square base, is to be made out of a given quantity of metal sheet of area
[image: image103.wmf]2
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. Show that the maximum volume of the box is 
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6.
A window is in the form of a rectangle surmounted by a semi-circle. If the total perimeter of the window is 30 m, find the dimensions of the window so that maximum light is admitted.
7.
Verify the hypothesis and conclusion of Lagrange’s MVT for the function 
[image: image105.wmf]1
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10.
Find the intervals in which the function 
[image: image109.wmf]2x
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 is increasing or decreasing.

11.
Show that the right circular cone of least curved surface and given volume has an altitude equal to 
[image: image110.wmf]2

 time the radius of the base.
[image: image111.wmf] 




 

12.      
A wire of length 28 m is to be cut into two pieces.  One of the pieces is to be made into a square and the other into a circle.  What should be the length of the two pieces so that the combined area of the square and the circle is minimum?   

13.
Show that a closed right circular cylinder of given total surface area and maximum volume is such that its height is equal to the diameter of its base.

14.
Find all the local maximum values and local minimum values of the function          f(x) = sin 2x – x, 
[image: image112.wmf]22
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DAY: 9
DURATION: 1 HR.
EXAMPLES: 
(ANY 15)
1.
Find the value of 
[image: image114.wmf]1
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2.
If 
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3.
Solve: 
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7.
What is the value of 
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8.
If cos-1a  + cos-1b + cos-1c = (, prove that a2 + b2 + c2 + 2abc = 1

9.
Evaluate :  sin
[image: image122.wmf]1
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10.
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[image: image125.wmf]22

112

22

1x1x

1

Provethat:tancosx

42

1x1x

--

éù

++-

p

êú

=+

êú

+--

ëû

.

13.
Find the value of 
[image: image126.wmf](
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14.
Express 
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15.
Find the principal value of 
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16.
Find the value of 
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17.
Find the value of 
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18.
If 
[image: image131.wmf]111

tanxtanytanz,

---

++=p

 show that 
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19.
Solve for x : 
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