Sol. 1.

Sol. 2.

Sol. 3.

Sol. 4.

@@ 3
For infinitely many solutions, 5
c _—1_=z
6 -2 4
= c=3
—ﬁ and 2
4 V3
443x? -5x-243 =0
43x? ~8x+3x-2y3 =0
4x(\3x-2)+3(3x-2) =0
= (V3x-2)(4x+3) =0
= (V3x-2)=0,(4x ++/3) =0
3
2 8
X = 3 ’ 4
Given,
71x +37y =253
and 37x + 71y =287
On adding equations (i) and (ii), we get
108x + 108y =540
= 108 (x +y) =540
= - x+y =5
Also, subtracting equation (ii) from equation (i), we get
34x -34y =-34
= 34(x-y) =-34
= x-y=-1
On adding equations (iii) and (iv), we get
2x =4
= x =2
Substituting x = 2 in equation (iii), we get
2+y =5
= y=5-2=3

Thus, x =2 and y = 3 is the required solution,

Given, 3(3x—1)_2(2x+3 -5
2x+3 3x-1/

. 3x-1 : '
On putting i Y, the given equation becomes,
3y - Z =5
Yy

Progress Check-2
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 bragrom Chaskez (229)

: 3y _3;1‘2~2 g
: Y=2m()
= 3!/2—6y+y_2_0
= 3.‘/(}/-2)+1@/_2)_0
= By+1)(y-2) =0
= 33/+1'00ry-2=.0
= y= ‘% ory =2
Casel:y =2
= 3x-1 _
2x+3
= 3x-1=2(2x+3) [By cross-multiplication]
= 3x-1=4x+6
= 4x-3x=-1-6
x=-7
Casell:y= -
3
= 3x-1 _ 1
2x+3 3
= 3(3x-1) =-1(2x+3) [By cross-multiplication]
= 9x-3=-2x-3
i 9x+2x =-3+3
= 11x =0
= x=0
Hence, x =0 and - 7 are the required roots of the given equation. Ans.
Sol. 5. Given, _ ! . l+l+i
2a+b+2x 2a b 2x
= 1 _ bx +2ax +ab
2a+b+2x 2abx
= 2abx = (2a + b + 2x) (bx + 2ax + ab)
= 2abx = 2abx + 4a%x + 2a%h + bPx + 2abx + ab? + 2bx? + 4ax? + 2abx
= (4ax2 + 2bx2) + (4abx + 4a%x + b°x) + (2% +ab?) =0
= 2x2 (2 + b) + x [4ab + 4a* + b +ab (2a +b) =0
= 2xz(2a+b)+x[4a2+2ab+2ab+b2]+ab(2a+b) =0 |
= 2x2(2a+b)+x[2a(2a+b)+b(2a+b)]+ab(2a+b) =0 !
= 2x2(2a+b)+x[(2a+b)(2a+b)]+ab(2a+b)=0
= 2x2 (2a+b) +x (2a+b)*+ab(2a+b) =0
= (2a+b) [2x*+x (2a+b) +ab] =0
= 2x2+(2a+b)x+ab =0
_(2a+b)£/(2a+b)" -4(2ab)
= X = 4
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-(2a+D)) ++y/4a? +4ab+ p* - 8ab
4

= i
2
= ~Qa+b)aal +17 40
- X =
: 4
2
N ~ =(2a+bh)t (2a-b)"
X = n
- -b
- - (2a+b):: (2a-b)
—-(2a+b) —(2a—b)
- ‘e —(2a+bi+2a-b and ¥=— o ——
(taking positive sign) (ta:mg MSBHEVE sign)
a
= - _22 and N —'Z
4
= xX= _-b- and x=-a
2
SO, X = —% or—a
Sol. 6. Let the speed of the stream be x km/h.
The speed of the boat upstream = (18 - x) km/h
The speed of the boat downstream = (18 + x) km/h.
. Distance 24
The time taken to go upstream = “Speed - 18-x hours
. Distance 24 h
The time taken to go downstream = Speed ~ 184z NOUTS
According to the question,
24 24 o
18-x 18+x

24 (18 +x) - 24 (18 -x) = (18- x) (18 +x)
x?+48x-324 =0
x =6or-54
Since x is the speed of the stream, it cannot be negative.
Therefore, x = 6 gives the speed of the stream = 6 km/h.
OR
Let the time taken by the smaller pipe to fill the tank = x hr.
Time taken by the larger pipe = (x - 10) hr.

Part of the tank filled by smaller pipe in 1 hour =

- R

Part of the tank filled by larger pipe in 1 hour =

x-10
\ . o3 75
The tank can be filled in 9§ =3 hours by both the pipes together.

Part of the tank filled by both the pipesin 1 hour = 8
5
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" Progress Chack-2 @
Therefore, 1 1 _8
832 = 230x + 750 = 0
x =25, 989
Time taken by the smaller pipe cannot be %Q = 3.75 hours, as the time taken by the larger

pipe will become negative, which is logically not possible.

Therefore, the time taken individually by the smaller pipe and the larger pipe will be =
and 25 - 10 =15 hours, respectively.

sol.7. Given, 0.4x - 1.5y = 6.5
and 0.3x +0.2y =0.9
On multiplying given equations by 10, we get .
4x - 15y = 65 -
and 3x+2y =9 (i)
Now, on multiplying equation (i) with 2 and equation (ii) with 15, we get
8x - 30y =130 -1}
and 45x +30y =135 1%}
On adding equations (iii) and (iv), we get
53x =265
= x=5
On substituting x =5 in equation (ii), we get
3x5+ 2y =9
= 15+ 2y =9
-, 2y =—-15+9=-6
= y=-3
Thus, x=5andy=-3. Ans.

Sol.8. Given, (a-bx2+(b-c)x+(c—a) =0
On comparing the given equation with Ax?+Bx +c =0, we get
A=a-bB=(b-c)and C=(c—-a)
Since, the roots are equal

D=0
= B2-4AC =0
= (b-c)?-4(a-b)(c-a) =0
= (b - c)? - 4(ac - a> - bc +ab) =0
= b2+ 2 - 2bc —4ac + 4a* + 4bc - 4ba =0
= 442 + b2 + c2 + 2bc — 4ac — 4ab =0
= (b+c-2a)?* =0
= b+c-2a=0
b+c =2a. Hence Proved.

Sol. 9, I...'et the cost of 1 pencil be Z x and the cost of 1 pen be % y.
According to the question,

5547y =50 (1)
5 46 (i)
For equation (i), 50 -7y
X m—
5
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The points are (3, 5), (10, 0) and (- 4, 10)
For equation (ii)

=

The points are (8, - 2), (3, 5) and (- 2, 12)

Hence the graphical representation is as follows : -
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From the graph, it can be observed that the lines intersect each other at point (3, 5). Th
the cost of pencil and a pen are ¥ 3 and 5 respectively.
SoL 10. Let, XOX’ and YOY’ be the X-axis and Y-axis respectively,
Now, x-y+1=0
= X = y- 1
Ify=1thenx=0
Ify=2thenx=1
Ify=3thenx=2
Ify=4thenx=3
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inates of the triangle formed by these two lines and the X-axis are (- 1, 0),

Hence, the coord

(2,3) and (4, 0). _
Sol. 11. Suppose, the total number of students is x.

Ans.

3
==X
8
16

V.

Number of students who opted for visiting old age home
Number of students who opted for having a nature walk

Number of students who opted for tree plantation

According to question,
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SxomJx+16
8
3y = 8Jx +128
= 3x-8J/x -128 =0
Suppose that, Jx =y
3y*-8y-128 =0
= 3y? - 24y + 16y - 128 =0
= 3y(y-8)+16(y-8) =0
= (y-8)(3y+16) =0
If y...8 =0 !
= y =8 [
Hence, x=y2 =64

Number of students = 64. _
Sol. 12. Let, the speed of X and Y be x km/hr and y km/hr respectively.

. 30
Then, Time taken by X to cover 30 km = hrs.

and Time taken by Y to cover 30 km = Eyg hrs.
According to the given conditions, we have
30 30
== =3
x Yy
= 10_10 =1=10y-10x=xy
* ¥
If X doubles his pace, then speed of X will be 2x km/hr.
Time taken by X to cover 30 km = :23% hrs.
and time taken by Y to cover 30 km = 30 hrs.
y
According to the given conditions, we have
20 0 41
y 2x 2
10 10 1
: — — — T —
y 2x 2
0 5.1
= y x 2
= 10 + 2 1 10
On adding equations (i) and (ii), we get
= 10x =2xy
= y=5
Putting y =5 in equation (i), we get
= - 10 x5-10x =5x
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Sol. 14.

Sl. 15,

l 5

= 153
o ¥ n 5 10
15 3
Hence X's speed = 19 - 3.! k
3 3 kmVhr and Y's speed = 5 km/hr., Ans:
Let. the present age of the father be y years and the present age of his son be y years.
Two years ago ; ’
(x=2) = 5(y-2)
= x=2=5y-10
- -5y = -8 )
Two years later : '
(x+2)=3(y+2)+8
x+2=3y+6+8
= x-3y =12 =
Subtracting equation (i) from equation (i), we get
x-3y-x+5y=12+8
2y =20
y=10
Substituting y = 10 in equation (ii), we get
x-3x10 =12
= x-30=12
= x =42
Ans.

Thus, the father's age is 42 years and that of the son is 10 years.
o+ ﬁ4 - ((12 + 52)2 = 2a262

= (0 + B)? - 20} - 2a7B2
272 =(22-2aB)?-202p? [ o+P=2and ot + B =272]
Let, off =t
Then (4-2t2-212=272
= 16 — 16t + 412 - 212 =272
= 212 -16t-256 =0
= 2-8t-128 =0
= 2-16t+8t-128 =0
= t(t-16)+8(t-16) =0
= (t-16) (t+8) =0
= t=160r-8
s =5 o+ B =2and af = 16
= xz..?_x+16"0

CageIl:¢t=~8
a+pB=2and aff=-8

x*-2x-8=0 Ans.

=
ar day be x.

(i) Let the number of articles produced on a particul
So, cost of production of each article =2x +3
= Total cost of production on that day = x(2x +3)
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Sol. 16.

x(2x+3) " 90
. Zrz + sx - 90 = 0
= .90 =0
= 21'2 +15x - 12x - 0
= x(2x +15) - 62 12) -0
= w-6) @19 "7
- y= 6orx o —"2—
ive
The number of articles produccd cannot l:.oc negag
s Number of articles = or43
o . - +
(i) Cost of each article T 643
=715
(i) p-2-15 20
= x2_5x+3x—15=0
= (x+3)(x"'5) =0
— xX=- 3 or xX= 5'
Let, the cost of each chair be Zx and the cost of each table bfljcy.
10x e
Thus, S.P. of chair with 10% profit = X*+700 = **79 ~ 10
5r__,x_5%
and S.P.ofchairwichS%proﬁt=x+T66=x+4 T4
o oy v 1
Also, S.P. of table with 10% profit =y + 00 ¥+10~ 10
- 25 y_%
and  S.P. of table with 25% profit = y + 007 Y*4 =4
Now, 5 170
4 10
50x + 44y
= 20 =760
= 25x +22y =760 x 20
= 25x + 22y =15200
11x Sy
— 4+ =
and 104 767.50.
= 203 _gers0
40 - o
= 22x + 25y =767.50 x 20
= 22x + 25y =15350

On adding equations (i) and (ii), we get
47x + 47y = 30550

= 47 (x +y) = 30550

= x+y =650

Subtracting equation (ii) from equation (i), we get
3x -3y =-150

= x-y=-50
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On adding equations (i) and (iv), we get
= 20 =600
o X =300

Substituting x = 300 in equation (iit), we get
300 +y = 650
¥ =650 - 300
y =350
Thus, the cost of each chair is ¥ 300 and that of each table is T 350.
col. 17. (1) (@) 2(x +5) km
3 Chandana's car travels x km/h while Sohana's car travels 5 km/h more than
Chandana's car. Thus, Sohana's car speed is x + 5 km/hour Distance covered in two
hour is 2(x + 5) km.
(i) (©) x*+5x-500=0
As per question

Ans.

400 400
—=—+4
x x+5
400 (x +5)=400 x + 4x (x +5)
2000 = 4x2 + 20x
500 = x% + 5x
x%+5x-500 =0
(iii) (@) 20 km/hour
We have, x2+5x - 500=0
x2 +25x — 20x - 500= 0
x(x+25) -20(x +25)=0
(x +25) (x-20)=0
x=20,x=-25
Since x = - 25 is not possible, we get x = 20.
(iv) (d) 16 hour
Sohana's car speed =20 + 5 = 25 km/hour

Time taken= %;0 =16 hour

(v) (c) 20 hour
Chanda's car speed = 20 km/hour
400

ime taken= — =20 hour
Time taken 20

Sol.18. (c) Assertion (A) is true but reason (R) is false.
Explanation: Given, f)+f(2)=0
For f (x) = ax? + bx + ¢, we have
a+b+c+da+2b+c=0

= 5a+3b+2c=0 (i)
Since, — 1 is a root of the equation.
=) ma-l te=0 . . (i)
By eliminating c and b in turn by solving equations (1) and (2), we have
-b_3c_-8
7 5a 5

Since, -1 is one root, the other root is - z

Qa
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