CBSE CLASS X Mathematics
Linear Equation in Two Variables

	Two mark questions with answers

	Q1. Express x, in terms of y. If 3x + 2y = 5, check whether (1, 1) is a point on the line represented by the equation 3x + 2y = 5. 

	Ans1. 3x + 2y = 5
 3x = 5 - 2y
 x = (5 - 2y)/3........(I)
Now substitute y = 1 in equation (I), we get
x = (5 - 2 x 1)/3 = (5 - 2)/3 = 3/3 = 1
 (1, 1) is a point on the line represented by
3x + 2y = 5. 

	Q2. Express y in terms of x. If 7x - 2y = 3, check whether (1,2) is on the line represented by the equation 7x - 2y = 3. 

	Ans2. 7x - 2y = 3
 -2y = 3 - 7x
y = (3 - 7x)/ - 2
or y = (7x - 3)/2........I
Now substitute x = 1 in equation (I), we get
y = (7 x 1 - 3)/2 = 4/2 = 2
(1, 2) is a point on the line represented by
7x - 2y = 3. 

	Q3. Express x in terms of y, it is being given that 7x - 3y = 15. Check if the line represented by the given equation intersects the y axis at y =  - 5. 

	Ans3. 7x - 3y = 15
 7x = 15 + 3y
 x = (15 + 3y)/7........(I)
substituting y = - 5 in equation (I)
we get
x = (15 + 3 x -5)/7 
= (15 - 15)/7
= 0/7 = 0
x = 0
The line represented by 7x - 3y = 15 intersects y axis at y = -5 

	Q4. Solve -2y + 3x = - 7, 3x + 4y = 5 by substitution method. 

	Ans4. We have
3x - 2y =  - 7..................(I)
3x + 4y =  5.....................(II)
from I we get
3x =  - 7 + 2y..................(III)
substituting in II, we get
- 7 + 2y + 4y = 5
 6y = 12
  y   =  2
substituting y = 2 in equation I, we get
3x - 2 x 2 =  -7
 3x =  -3
 x =  -1
 The solution is x =  -1, y = 2. 

	Q5. Solve -x + y = 1, 3x - 5y =  -1 by substitution method. 

	Ans5. We have   -x + y =1...................(I
3x - 5y =  -1.....................(II)
from (I)
y = 1 + x
substituting in II, we get
3x - 5(1 + x) =  - 1
 3x - 5 - 5x =   - 1
  - 2x = 4
 x =  - 2
substituting the value of x in equation I, we get
- (- 2) + y = 1
 2 + y = 1
 y =  -1
 The solution is x = - 2, y = -1 

	Q6. For what value of k, the equations 8x + 5y = 9 and kx + 10y = 8  have no solution? 

	Ans6. The system will have no solution
if a1/a2 = b1/b2  c1/c2
8/k = 5/10 9/8
or 8/k = 1/2 9/8
Taking 8/k = 1/2
 k = 16. 

	Q7. For what value of k, the system of equations kx + 3y + 6 = 0; 9x - 12y + 17 = 0 represent parallel lines? 

	Ans7. The system represents parallel lines, 
if a1/a2 = b1/b2  c1/c2
k/9 = 3/-12 6/17
or k/9 = -1/4  6/17
 k/9 = -1/4
 k = -9/4. 

	Q8. For what value of k will the equations 3x + 15y + 8 = 0 and 
4x + 20y - k = 0 represent coincident lines? 

	Ans8. The system represents coincident lines, 
if a1/a2 = b1/b2  c1/c2
 3/4 = 15/20 = 8/-k
or 3/4 = 3/4 = 8/-k
 3/4 = 8/-k
 -3k = 32
 k = -(32/3). 

	Q9. Find the value of k for which the system  -3x + ky = 1;
2x + 5y = 7 has a unique solution. 

	Ans9. The system has a unique solution,
if a1/a2  b1/b2  
  -3/2  k/5
 k  -15/2. 

	Q10. For what value of k will the equations  -x - 5y + 7 = 0 and 4x + 20 + k = 0 represent coincident lines? 

	Ans10. If a1/a2 = b1/b2  c1/c2
 -1/4 = -5/20 = 7/k
or - (1/4) = -(1/4) = 7/k
 - (1/4) = 7/k
 k =  -28. 

	Q11. For what value of k for which the system 3x - 4y + 7 = 0;
kx + 3y - 5 = 0 has no solution? 

	Ans11. If a1/a2 = b1/b2  c1/c2
3/k = -4/3 7/ - 5
 3/k = - 4/3
  k = -(9/4). 

	Q12. For what value of k the system 4x + 3y =  - 5; x - ky = 2 has a unique solution? 

	Ans12. The system has a unique solution,
If a1/a2  b1/b2
4/1  3/ - k
 k   - (3/4). 

	

	Four mark questions with answers

	Q1. Solve graphically : x - 2y = 2; 3x + 5y = 17. 

	Ans1. I equation x - 2y = 2
 y = (x - 2)/2
Table I
x 
0 
2 
4 
y 
-1 
0 
1 
II equation 3x + 5y = 17
 y = (17 - 3x)/5
Table II
x 
-1 
4 
y 
4 
1 


	Q2. Solve graphically : 3x - 5y = -1; 2x - y = -3. 

	Ans2. 3x - 5y = -1..................(1)
 y = (3x + 1)/5
Table I
x 
3 
-2 
8 
y 
2 
-1 
5 
2x - y = -3
 y = 2x + 3
Table II
x 
0 
-1 
-2 
y 
3 
1 
-1 
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Solution : Two lines meet at (-2, -1)
... x = -2, y = -1
is the solution. 

	Q3. Solve graphically : 2x + 4y = 10; x + 2y = 4. 

	Ans3. 2x + 4y = 10
 y = (10 - 2x)/4
Table I
x 
1 
-1 
3 
y 
2 
3 
1 
x + 2y = 4
 y = (4 - x)/2
Table II
x 
2 
-2 
0 
y 
1 
3 
2 
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Solution : Two lines are parallel or system has no solution. 

	Q4. Detremine graphically if the system -x + 2y = 9; -3x + 6y = 21 is consistent or inconsistent. 

	Ans4. -x + 2y = 9
 y = (9 + x)/2
Table I
x 
1 
3 
5 
y 
5 
6 
7 
-3x + 6y = 21
 y = (21 + 3x)/6
or y = (7 + x)/2
Table II
x 
-3 
-1 
3 
y 
2 
3 
5 
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Lines are parallel
... System is inconsistent 

	Q5. Solve x - 2y = 5; 2x - 4y = 10 graphically. 

	Ans5. x - 2y = 5
 y = (x - 5)/2 
Table I
x 
5 
1 
3 
y 
0 
-2 
-1 
2x - 4y = 10
 y = (2x - 10)/4
Table II
x 
5 
1 
3 
y 
0 
-2 
-1 
[image: image4.png]



Solution : Lines are coincident ... the system has infinitely many solution. 

	Q6. Solve graphically. y = 2x - 3 ; 2y = 4x - 6. 

	Ans6. y =   2x - 3..............(1)
Table I
x 
0 
1 
2 
y 
-3 
-1 
1 
2y = 4x - 6............(2)
 y = (4x - 6)/2
Table II
x 
0 
1 
2 
y 
-3 
-1 
1 
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Solution : Two Lines are coincident
... The system has infinitely many solutions. 

	Q7. Determine graphically the vartices of the triangle, the equations of whose sides are given below :
-x + 2y = 8; x - 5y = -14 and y - 2x = 1. 

	Ans7. -x + 2y = 8
 y = ( 8 + x)/2
Table I
x 
-4 
2 
0 
y 
2 
5 
4 
x - 5y = -14
 y = (x + 14)/5
Table II
x 
1 
-4 
6 
y 
3 
2 
4 
y - 2x = 1
 y = 1 + 2x
Table III
x 
0 
2 
3 
y 
1 
5 
7 
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There lines intersect each other at A (-4, 2), B (1, 3) and C(2, 5) respectively.
Hence the vertices of /\ ABC are (-4, 2), (1, 3) and (2, 5). 

	Q8.Find graphically the vertices of a triangle whose sides have the following equations :
x = y ; y = 0 ; 2x + 3y = 10. 

	Ans8. x = y..............(I)
Table I
x 
1 
3 
4 
y 
1 
3 
4 
y = 0.............(II)
II The Line of y = 0 is x axis.
2x + 3y = 10  y = (10 - 2x)/3...............(III)
Table III
x 
-1 
2 
5 
y 
4 
2 
0 
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The vertices of /\ are (0, 0), (2, 2), (5, 0). 

	Q9. Solve for x and y : 4/(x + 3) + 6/(y - 4) = 5 ; 5/(x + 3) - 3 (y - 4) = 1. 

	Ans9. Let 1/(x + 3) = a and 1/(y - 4) = 6
We get
4a + 6b = 5...................(1)
5a - 3b = 1...................(2)
By cross multiplication method,
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 a/21 = b/21 = 1/42
 a = 1/2 and b = 1/2
 1/(x + 3) = 1/2 and 1/(y - 4) = 1/2
 x + 3 = 2 and y - 4 = 2
 x = -1 and y = 6
Hence the solution is x = -1, y = 6. 

	Q10. Solve 3/(x + y) + 2/(x - y) = 2 ; 9/(x + y) - 4/(x - y) = 1 for x and y. 

	Ans10. 3/(x + y) + 2/(x - y)  = 2 ...............(1)
9/(x + y) - 4/(x - y) = 1..............(2)
Let put 1/(x + y) = a and 1/(x - y) = b
We get
3a + 2b = 2............(3)
9a - 4b = 1.............(4)
Solving (3) and (4) for a and b
we get
a = 1/3 and b = 1/2
 1/(x + y) = 1/3 and 1/(x - y) = 1/2
 x + y = 3............(5)
and x - y = 2............(6)
Solving (5) and (6) for x and y, we get
x = 5/2 and y = 1/2.
The solution is x = 5/2, y = 1/2. 

	

	Six mark questions with answers

	Q1. Vinay sold a table and a chair for Rs. 615, there by making a profit of 25% on the table and 15% on the chair. By selling together for Rs. 585, he would have made a profit of 15% on the table and 25% on the chair, find the cost price of each. 

	Ans1. Let C.P. of table = Rs. x
and C.P. of chair = Rs. y
S.P. = [(100 + g%) x C.P.]/100
I case :
[100 + 25)x]/100 + [(100 + 15)y]/100 = 615
 125x + 115y = 61500
 25x + 23y = 12300 .....................(1)
II case :
(115/100)x + (125/100)y = 585
 115x + 125y = 58500
 23x + 25y = 11700 ....................(2)
Adding (1) and (2), we get
48x + 48y = 24000
 x + y = 500 .................(3)
Subtracting (2) from (1), we get
2x - 2y = 600
 x - y = 300 ...................(4)
Solving (3) and (4) for x and y, we get
x = 400 and y = 100
... C.P. of table = Rs. 400 and C.P. of chair = Rs. 100. 

	Q2. A boat goes 24 km up stream and 28 km downstream in 6 hrs. It goes 30 km up stream and 21 km down stream in 6 hrs and 30 min. Find the speed of the boat in still water and also the speed of the stream. 

	Ans2. Let the speed of boat in still water = x km/hr.
and the speed of stream = y km/hr
... Down stream speed = (x + y) km/hr
up stream speed = (x - y) km/hr
T = distance/speed
I case :
24/(x - y) + 28/(x + y) = 6 ...............(1)
II case :
30/(x - y) + 21/(x + y) = 6½ = 13/2 .................(2)
Put 1/(x - y) = a and 1/(x + y) = b, we get
24a + 28b = 6 ................(3)
30a + 21b = 13/2 .....................(4)
Solving (3) and (4) for a and b, we get
a = 1/6 and b = 1/14
 1/(x - y) = 1/6 and 1/(x + y) = 1/14
 x - y = 6 ....................(5)
and x + y = 14 ....................(6)
Solving (5) and (6) for x and y, we get
x = 10 and y = 4
Hence, speed of boat in still water = 10 km/hr
and speed of  stream = 4 km/hr. 

	Q3. Rohit travels 600 km to his home party by train and party by car. He takes 8 hours, if he travels 120 km by train and the rest by car. He takes 20 minutes more if he travels 200 km by train and the rest by car. Find the speeds of the train and the car. 

	Ans3. Let the speed of train = x km/hr and the speed of car be = y km/hr
T = D/S
I case :
120/x + (600 - 120)/y = 8
 120/x + 480/y = 8
 15/x + 60/y = 1 ........................(1)
II case :
200/x + (600 - 200)/y = 8 + (20/60)
 200/x + 400/y = 25/3
 8/x + 16/y = 1/3 ..................(2)
Put 1/x = a and 1/y = b, we get
15a + 60b = 1 ................(3)
8a + 16b = 1/3 ..................(4)
Solving (3) and (4) for a and b, we get
a = 1/60 and b = 1/80
 1/x = 1/60 and 1/y = 1/80
 x = 60 and y = 80
 speed of train = 60 km/hr
and speed of car = 80 km /hr. 

	Q4. 8 men and 12 boys can finish a piece of work in 10 days while 6 men and 8 boys can finish it in 14 days. Find the time taken by one man alone to finish the work. Also, find the time taken by one boy alone to finish the work. 

	Ans4. Let 1 man can finish the sork in x days
and 1 boy can finish the work in y days
... One man's 1 day work = 1/x
and one boys 1 day work = 1/y
I case :
... 8 man's 1 day work  = 8/x
and 12 boy's 1 day work = 12/y
... 8 men's and 12 boy's 1 day work = 8/x + 12/y
... 8 men's and 12 boy's 10 days work = 10[(8/x) + (12/y)] = 1
 80/x + 120/y = 1 ...................(1)
Similarly in II case :
14[(6/x) + (8/y)] = 1
 84/x + 112/y = 1 .................(2)
Let put 1/x = a and 1/y = b, we get
80a + 120b = 1 ......................(3)
84a + 112b = 1 ................(4)
Solving (3) and (4) for a and b, we get
a = 1/140 and b = 1/280
 1/x = 1/140 and 1/y = 1/280
 x = 140 and y = 280
Hence, 1 man alone can finish in 140 days and 1 boy alone can finish in 280 days. 


