Linear Equations in One
and Two Variables

Linear Equations in One Variable

Equation An equarion is a statement of equality of two
algebraic polynomial (monomials) involving one or more
variables,

Linear Equations The expression of the form Ax+8,

where A and B are real numbers and A#0, is a linear
polynomiai 2~ equation involving only linear polynomial are
called as linear eq:+=>rions.
» Graph of linear equation is a straight line. _
= Linear equations involving only one variable is called a linear
equation in that variable.
eg, ()Sx+8=9-x
o
(i) =p+7= 2
3 2

(ii)e+3t=9—t

all are linear equarions in one variable.

Rules for Solving a Linear Equation

1. If same number is added to both the sides of an
equation, the equality remains same.
2. If same number is subtracted to both the sides of an
equation, the equality remains the same.
3. If same number is multiplied to both the sides of the
equation, the equality remains the same.
4, If both sides are divided by a some non-zero number the
equality remains the same.
» Any term can be taken to the other side with its sign
changed, without affecting the equality.

Example 1. Solve
2(x=3)-(5-3x)=3(x+1)-4(2+x)
and the value of x Is

(a) 1 (b) -1 (c) 0 (d) 3
Sol. (a)2(x=3)-(5-3x)=3(x+1)—42+x)

= —-6-5+=+3-8-4x

=+ | Sx=T1l==x=-5=br=6=2x=1

EH‘U‘PTER

1

sol 2 4 2 where x #3
Example 2. Solve etk ST i
and x #0 and the value of x is , p
1 1 1
5 b) 3- (c) 3- (d) 3-
{3123 (b) 3 5 | :
Sol. (b)) ——+——=>
x=3 x-4 Xx
x—4)+3x=3) _5
=3 —_— =
(x=3)(x—4) x
= [2x—4)+3(x=3))x=5[(x=3)(x—4)]
- (2x—8+3x—9x=5(x"—dx=3x+12)
P (5x — 17w =5(x* = 7x +12)
=4 Sx? =17x=5x" —35x + 60
= ~17% +35% = 60 s
= 1Bx =60
= x=E:E= 1
18 3 3

1, i
So, x =3§ is solution of the given equarion.

Applications of Linear Equation

1. Problems on Mensuration

Example 3. The len i o
' . gth of a rectangle is 8 ¢m
than its I:ure:adth. If the perimeter ngmg rectangle o
68 cm, then its length and breadth are

(@) 13 em, 21 em (b) 14 ¢m, 23 cm

(€) 19 em, 20 em (d) 9 cm, 15 cm
Sol. (a) Let the breadth of the rectangle be 'x'

Then, its length = (x + 8)cm

Perimeter of rectangle =2[x + (x + 8)] =2[2x + 8!

& dx+16=¢8

dx=68—16=52
= x=13
Breadth of rectangle = 13 em and length =13+8=21¢T

= &% +_15




le 4. The length of a room ex
by.5 M if the length be increased by sce :.Id: ;‘; E:::SEE
jucreased by 3 m. the area remains the same. Then, the
nqth and breadth of the room are "
() 20,15 (B) (25,200 (o) (16, 11)
gol. (o) Let the breadeh of the room =x m
' - Length of the room =(x+5)m
Length after increase =[(x +5)+5] = (x +10) m
greadth after decrease =(x=3)m
According to question, x(x +5)= (x + 10)(x - 3)
x1+51=x2+?x__|3“
o x=15m
5o, breadth =15 m or length =15+ 5=20m

2. Problem on Ages

example 5. A man is 30 yr older than his son, After
12 yr, the man be twice as old as his son. Then, their
present ages.
(a) 18 yr and 48 yr (b) 16 yr and 42 yr
(c) 20 yr and 42 yr (d) None of these
Sol. (a) Let age of son = x yr. Then, age of man =x+30 yr
After 12 yr, Age of son=(x+12) yr
Age of man =({x +30+12) yr
By condition, x +30+12=2(x +12)

x4+ 42 =2qx+24

d2=2=x—x= x=18yr
So, age of the son =18 yr and age of the man =30+18=48 yr

(d) (15, 10)

Example 6. A boy is now one-third as old as his father.
Twelve years hence he will be half as old as his father. The
present age of the boy and of his father is

(a) 6 yr and 22 yr (b) 8 yr and 21 yr
(c) 12 yr and 36 yr (d) None of these
Sol. (c) Lec the present age of the father be x yr and that of the son

1
be = x yr,
3 ¥

Alfer 12 yr,
Age of father =(x+ 12) yr

X
.~ Age of Z+12
‘}Ageu son#(3 yr

According to question,
5o 0 x+36 x+12

« 1 1 o
3x+12 Zle"‘r ) 3 2

/
= 7 2(x+36)=3(x+12)

= MWx+T7i=Ix+I=x=36

Present age of facher =36 yr

. : 1
“ Present age of son =+3-X36=12¥T

3. Problems on Time and Work

Example 7. Ram and Shyam together can do a plece
of work in 8 days, which Rarﬁa alone can do in 12 days. In
how many days can. Shyam alone will do the same work?
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{a) 21 (b) 23
(c) 25 (d) None of these
Sol. (d) Let Shyam alone can do the work in x days.

Then, Shyam's one day's work s
X
Ram's one day’s work = %

Ram and Shyam's one day's work =gl

MNow, Ram's one day work + Shyam’s one day work
= (Ram and Shyam)'s one day work

1 B l_1_l
12 x 8 x 8 12
= l=-l-=$x=24
x 24

So, Shyam can finish the work in 24 days.

Example 8. A can do a work in 3 days less time than B.
A works it alone for 4 days and then B takes over and
completes it. If altogther 14 days were needed to
complete the work, how many days does each of them
take to do the work alone?

(a) 12 and 15 (b) 18 and 14
{c) 10 and 16 {d) Mone of these
Sol. (a) Suppose. A takes x days to complete the work and B takes

(x +3) days.
; A's one day work = L
X

1
B's one day work =——
x+3
A's four days work = 2
x

B's 10 days work = AR/

x+3
5 iy ; 4 1]
According to the condition given —+ =1
X x+3
4(x+3)+10x=x"+3x
= x=1x-12=0
= (x=12){x+7)=0
= x=12 or x=—1(not possible)

~ A can do the work in 12 days and B can do the work in
12+3=15days.

4. Problems on Time and Distance

Example 9. A cycled from P to Q at 10 km/h and
returned at the rate of 9 km/h B cycled both ways at
12 km/h. It was discovered that for the total journey, B
took 10 km/h minutes less than A. The distance between P
and Q is

(a) 3.0 km (b} 3.75 km

(c) 4.0 km (d) 4.75 km
Sol. (b) Let the distance between P and Q be x km.
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Distance
Time =——"-

Speed

we know that,

WO
=
+
s
o
=
s
L
=

According to question,
XX Lo
: As—+=—=—
Toral time taken by 6 9 90 90
x x I _X

Total time taken by B "—-1—£+:E S

> ia £ (by condition)

% 6 &

9 _x_1
- %0 6 6 ,

1
= —E'x‘='1=x=—~x;m
180 6 6 8
g x=2X=B375km
B 4

- Distance between Pand Q is 375 km.

Example 10. A streamer goes downstream from one
port to another in 4 h. It covers the same distance
upstream in 5 h. If the speed of the steam be 2 km/h, the
distance between the two ports is

{a) 10 km (b) 40 km

(c) 75 km (d) 80 km
Sol. (d) Let the speed of the streamer be x km/h

Speed of the stream = 2 km/h
= Speed of the streamer downstream = (x +2) km/h

Speed of the stream upstream =.{y~2) km/h
Distance L
or Distance = Speed Awlime

Time =
According to question, = \
During downstream the distance covered

=(x+2)x4=(4x+8 km
Also, during upsiream the distance covered

= (x—2)x5=(5x=10) km
But discance coverd is the same

4x+8=5-10

» dx—5x=-—18 = x=18km/h
. Distance berween the two ports =(18+2) x 4= 80 km

5. Problems on Numbers

Example 11. A number when added to its two-thirds
is equal to 35. Then, the number is

(a) 16 (b) 21 ~ {c) 12 (d) 18
Sol. (b) Let the number be &
Then, according to question,
3x+2x 35%3

2
X+=-x=3= =3 = e =
3 5= x - 21

.. The required number is 27,

Example 12, Divide 300 into two parts so th
at half of
one part ma
an part may be less than the other part by 48. The parts
(a) 122 and 178
(c) 155 and 145

{(b) 108 and 192
(d) 132 and 168

‘Sol, (d) Lex the marked price of the gown belff'x.

en the second part s
¢ the first part be x, th {mu__ti

on,

Sol. (d)Le i
According [0 qU€ 1 1
= nﬂ-x-é&:&—-:r:
1, =@o0-x)~48= 3" . 3k
2 504 _ 1ea

—_ — =

= = X=
i 3x=504 3

= d
= First part= 168 and, B
second part =300~-168= 132

6. Problems 0N Interest,

Profit and LOSS
selling a car for ¥ 72000, a pe,
3.;',!’ 2%}’%_ The cost price of the car was 0
(b) T 47000
(d) ¥ 60000
Z 55000
Snll:‘:}{d} Let the cost price of the car be ¥ x and profit per cent=yy
(100+20) 120K _ ¢ 6%
100 00 S

gxample 1
made a profit

(a) T 40000

Selling price =X *

ey

But selling price =T 72000 :
Ex = ?2000 = X = Eﬂﬂﬂﬂ P
5 a

Hence, the cost price of the car is T 60000.

Example 14. On the occasion of Diwali, khadi bhandx
allows a discount of 20% on all textiles and 25% o
readymade garments. Hari paid ¥ 180 for a gown. The
marked price of the gown was

(a) T 220 (b) ¥ 270 (d) T 240

{c) T 320

Discount allowed =25%
(because gown is a readymade garmens]

(100 - 25)

Selling price = Xy =% EM
4
But selling price of the gown =¥ 180

Ex=130
4

180 % 4
xX= =5 x, =240

Hence, the marked price of the gown is !.“z'i:u.

Example 15. Aman inves C "
le 15. ted % 35000, a part of it&
:‘:cr::ti]:ésmt??tl rate of 12% and theqr'%si I;?rhﬂh e )
: a total annual i '
he invested at each rautiel‘;“:&mSt b 4,4-?{}7 o 103
;.’;J at 12% ¥ 20000 and at 14% 2 14000
m} :: ;22:: ; zzgnuu and at 14% ¥ 13000
B 000 and
D Moneisi e at 14% ¥ 27000

Sol.  (b) Let the i
invested at 149 b:rﬁ;s"t :ﬂieﬂfd at 12% be ¥ x, then the
= Interesc = rincipal X Rate x Time
_ 100
Interest on ¥ x ar 12% for 1 w=x>:12><'l'_{ A
100 25




inerest on ¥ (35000 = x) at 14% for 1 yr
_ (35000 x)x 14 x 1 _ ¢ (35000 x)7

100 50
3x  7(35000 - x)
. i P = —
» Toral incen % =

pur total interest =T 4460

Y =
B 200=R)
25 50
+245000 -
6x :D Tx = 4460

245000 — x = 4460 % 50
— X =223000 = 245000
—x==22000 = x =22000
Here, the amount invested at 12% = ¥ 22000
and the amount invested at 14% = ¥ (35000 — 22000) = £ 13000

7. Miscellaneous Problems

_Ejtamnlﬂ 16. How much pure alcohol should be added
600 mL of a 15% solution to make its strength 32%?

~(a) 120 mL (b) 133 mL (c) 150 mL (d) 163 mL
Sol, (¢) Qualicy of alcohol in 800 mL of 15% solution

1
=[-i * 600]mL=9{]mL
100

Total quality of 32% alcohol solution = (600+ x) mL
Quality of alcohol in (600 + x) solution of 32%

(6004 M) % o2l = 60FX) o
100 25

=200+ 8) 0 = (192+E]mL
25 2

Bx
Quality of alcohol needed =128+ e %0

£ toz=x— X =1
Bur 12 +—=90=x or = % 25

102 %25

X > =150mL
Here, the quality of alcohol to be added =150 mL

Example 17. A man leaves half of his property to his
, one-third to his son and the remaining to his

daughter, If the daughter’s share is ¥ 15000, harw‘mu_f%h
money did the man leave? How much money did his wife
jet? What is his son's share? '
- (a) ¥ 60000, T-45000 and ¥ 30000

(b) ¥ 80000, 40000 and ¥ 20000

c) % 90000, ¥ 45000 and ¥ 30000
~ (d) None of the above
Sol. (c) Let the toral property of a man be ¥ x.x
Wife's share =% =, son's share =3 ;
x

And y 42 "PE:
daughter's share =x — 2 3 6 - 6

But daugther’s share = X 15000
3;-= 15000
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x=T75000% 6 =T 00000
Here, total property of the man= T 90000

Wife's share= ¥ @ =T 45000

Son's share=¥% _90»‘.;00 =T 30000

Linear Equations in Two Variables

An equation of the form ax +by + ¢=0, where a,b,ceR a #0,
b#0 and here xandy are variables. It is called as linear
equation in two variables,

eg., 2x+3y=5 J2x+3y=0 and 2a+3b=0 are linear

equations in two variables.

« The linear equation ax + by + ¢ =0 has an infinite number of
solutions.

« The graph of equation ax +by + c=0is a straight line so it is
called as linear equation.

» Every point on graph of ax +by + ¢=0 gives its solution.

System of linear equations in two variables
When we draw the graph of each of the two equations, we
have the following three possibilities

(i) Eicher the lines intersect (Consistent)

(i)) The lines are parallel (Inconsistent)

(iii) The lines coincide (Dependent)

Case |. When two lines ¥:
intersect As [wo
intersecting  straight  lines

always intersect in a point
So, there is only one point
which lies on both the lines,

« If the straight lines in the
graph intersect each other
at a single point, then
system has unique solution.

Case Il. When two lines are
parallel When two lines are
parallel they do not meet at
any point 5o, there is no
common point on both of the
straight lines. 5o, thus system
has no solution.

Case lll. When the lines
conicide When two lines
coincide, the points lying on
one also belong to the other.
Thus, all points are common
so the system has infinite
number of solution.

=
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Algebraic Methods of Solutions
1. Substitution Method

« From either equation find the value of one of the unknown
in terms of the other.

» Substitute the value thus found in the other equation.
= Solve the resulting equation involving only one unknown.

« Substitute the value of this unknown in the equation
obrained in step first to find the other unknown.

Example 18. The following system of equations are
a/an
Xx+3y=4 L)
2x+6y=8 (i)
(a) Unique solution (b) Infinite solution
(c) No solution (d) None of these
Sol. (b)FromEq () x=4-3
Put the value of x in Eg. (i), 2(4— %)+ 6y=8
=5 B-gy+Ey=8
=4 =8

Which is always true. So, the given system of equations is
dependent and thus has an infinice number of solution.

Example 19. The following system of equations have
alan
31_2:{:5 ill[i}
6x—4y=12 (i)
(a) Unique solution (b} Infinite solution
{c} No solution (d) None of these
Sol. (c) Here, from Eq. (i),
Jx=5+%
ym T
3
Put the value of x in Eq. (i),
@ - ﬁy =12
0+ 4 —4y=12
10=12 which is not true.
So, the given system of equations is inconsistent.
5o, there is no solution.

2. Elimination Method

* Multiply the coefficients of the

S0 as to make the coefficients of one of the variables to be
e?ual to the coefficients of same variable in other equation
(If coefficients are equal move to next step). ,

* If the coefficients of x (or ) have the same sign, then
subtract, if opposite signs, then a

* The resulting equarion wil
and can be solved easily,

* Substitute value of unknown found

the equation and find the other unngEuDr:E StIEKtience

equation with some constant

dd the resulting equations.
have only one unknown y (or x)

Example 20. The solutions of the following system ¢
equations

2x+5y=11 i
3x+4y=13 i)
(a) {4, 2} (b) {3, 1} (c) (5, 2} (d) {1, 1
Sol. (b) Multiplying Eq. (i) by 3 and Eq. {ii) by 2. we get
6x+15=33 i
Gx+ By =126 vl

Subrracting Eqg. (iv) from Eq. (i), we get
(6x + 15¢)—(6x + 8y)=33-126

; =7
=y=1put inEq. (1), x+5X1=11
= 2x=11-5

=Wx=6 =px=3andy=1
Example 21. The following system of equations haye
the solution
4x+3y=18xy i)
2X =5y =—4xy i)
(b) x=3,y=2
(d) x==,y=

(a) x=2,y=3
Ec}X=E,r=-

LUJ--.-

J
2

Sol. () Dwide both the equations by xy

b,y 1By

Step Fut-‘=,43m _'=3
¥ X

44+38=18 i}
2A-58=-4 .
Multiplying Eq. (iv) by 2 and subtracting '
44+ 38=18
44-108=-8

-—

+ +
138=26 = B=2
Put the value of 8 in Eq. [iii)

= 4A=12 = A=13 )
But l=3=2 ity
AI L
2
~=4A=]
= s
d 3
1

= 1 5
X =3 and 1"=—3- is solution,

WL ____________,_...-H‘




'ml;llﬂ"a 22. The system of equations have the
solution

V2x-+3y=0 i)
Vax+42y =0 (i)
(@) x=y=1 (b) x=y=-1
{c]x y=0 (d) x=1,y=2
(¢ Mulsiplying Eq. (1) by /2 and Eq, (i) ¥3, we get
J-{ Ex-'-Ey} 0 = th‘\!?é} 0 --.[iii}

(- Vavb =ab
B+ =0=  Visx+g =0 ...{m}
On adding Eqs. (iii) and (iv), we get
@+15)x=0
El+ﬂ'r'_l§}=l] = x=0
Puc in Eq. (i),
-J!'-:[U]-l--ﬁy:u:}ﬁy:ﬂ:}y:ﬂ

=~ (0, 0) is the required solution.

3. Method of Comparison

» From each of the equations, find the value of one of the
variables (the same in both case) in terms of the other.

= Equate the results; solve the resulting equation.

» Subsritute the values in either of the results obrained is first
step and find the value of other variable.

Example 23. The system of equations have the
solution

Ix-5y=1 -l
4x +3y=11 ...{ii)
(a) (1, 2) (b) (2, 1) (e) (1, 3) (d) (4, 1)
Sol.  (b) As3x—5y=1=> xm Y
M-y
Alsa, dx+Y=1N=&=11-H= x=—0
Equaring both values of x, we get
My =¥, 40+5)=3011-%)
3 4
= 44+20y=33-Y =2y === y=1
I L. T
3 3

(2, 1) is the required solution.

4. Cross-Multiplication Method ‘
Let a General System of two simultaneous linear equations b',e
b e -0
azx+bz}“+51 =(Q ‘..(II)
Then, the solution is
x= M and
ab, = azbi
_ G G4
- a,b, - a,b,

Linear Fquations in One and Two Variables
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To memorise the abwa solution i:aep in mind the fol!uwfng diagram.

>-<><><I

The arrows between two numbers indicates that the numbers are to
be multiplied. The downward arrow are to be multiplied first and from
their product, the product of numbers with upward arrows is to be
subtracted,

Then, equate values of x and + 1to get value of x.

And values of y and +1to get value of y.

Example 24. The following system of equations have
the solution

ax—-by=a® -b? (i)
X+y=a+b (i)
(a) x=aand y=b (b) x=-a and y=-b
(c) x=band y=a "(d) x=—band y=-a
Sol. (a) Here, in Eq. (i),
a=ab==b, ¢==(a"-b)and
In Eq. (i} a;=1by=1¢;=—(a+b)
_ b =byg _ (B)(a+b)+()(a*~b")

s “by—ab,  a()-()(=b)
_at1'+f.'.|?+a]'—1:.|2 a(a+b) _
T atb (a+b)
I
and y=—-i—ﬂc'a & ’
ab,—ap,
_=(@-bY)(D+{a+b)(a) _bla+b) _,
A a+b a+b
S0, x=aand y=b is solution.

Conditions of Solvability

The system of equations

ax+by+¢=0
and ax+by+¢, =0
has
Case I. no solution, if

o _b_a

a by g
Case Il. an infinite number of solutions, if

o _hb_a

a, b g
Case lll. a unique solution, if

a b,

#—L
a, b,

A solution can be obrained by any of the above four stated
methods. d
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Homogeneous System of
Equations

The system of equations
ax+by=0and a;x +b,y=0
has only one solution x =0, y =0 when

a, b
4 42
a, b,
e . a, b
and an infinite number of sclutions when — =E:—
a; o

« In both the cases equations are consistent.

Example 25. The value of k for which the system

kx +2y =5
Ix+y=1
has (a) unique solution. (b) no solution
{a) k26 and k=6 (b) k#3and k=3
[c) k#2and k=2 (d) None of these
Sol. (a) (a) Here, the equation have a unique solution, if
LR
ay bz
ie, of = # .
C
= k6
(b) The equations has no solution, if 4 Ll i
a b g

= k=6

et | -
=i || b

Example 26. The value or values of k for which the
system of equations kx —y =2 6x—2y =3 has infinitely
many solutions is

{a) 3 (b) 4 ’

{c) 12 (d) No such value of k
Sol. (d) Here, for the system of equations to have an infinice
number of solutions.

We must have, 4 =5= 5
a b, q
Euthfffizﬁrﬁ:-_lI:l dim-_2=3
ﬂ} [ b‘:. -2 2 € =3 3
So. here b #3in any case.
&

Thus, the system has no such value of k for which the given
system has infinicely many solutions. .

Example 27. A man when asked how many hens and
buffaloes he has told that his animals have 120 eyes and
180 legs. How many hens has he?

(a) 30 (b) 40 (c) 45 (d) 60
Sol. (a) Let number of buffaloes =x The number of hens =y
Total eyes =2x + 3y =120 0]
Total legs = 4x + 2y =180 .m[:i}

om Eq. (i):
dxt+= 180

—x=-60 =x=30

(i), 60+2y=120
Y=60=y=30

subtracting Eq. (i) fr

pur the value of x in EG

Hence, number of hens =30

i irls and bo

e 28. Ratio between the gir boys in ,

5??5“;?!45 students is 2 : 3. Five new students joined
hem be boys so that the

 How many of the
class. H e and boys becomes 4:57

between gi

(a) 5 (b) 4 (c) 3 (d) 1
Sol. (d) The total number of students = 40

Since, girls : boys =2:3

40
Number of girls = -;- #2=16

40
Number of boys =—5—K3=24

Let the number of boys among five new-comers = x
Number of girls among the 5 new-comers =y
; x+y=3 0
16ty 4
2%+x 5
= 96+ 4x=80+5 = 4x—Sy=—16 i
On multiplying Eq. (i) by 5 and adding Eq. (ii), we get

dx—=Sy==16

Sx +5y =125

x=9=2x=1

~ Mumber of boys among the 5 new-comers 15 1.

Example 29. If we add 1 to the numerator and
subtract 1 from the denominator a fraction becomes 1.k

)
also becomes > if we only add 1 to the denominator. The

also

fraction is

(a) 4/5 (b) 3/5 (c) 2/5 (d) 1/5
Sol. (b) Let the numerator of the fraction = x
And the denominator of the fraction = y |

The fraction ==
¥

x+1
Case . ;—__1=1=>x+1=y_1 = x=y==1

Casen, X -1, - “
TR s aila e A
Solving Eqs. (i) and (if), we get
Xk=p==3
dk—y=1
— -l-. -
—X=-=3 = x=3
Put the value of x in Eq. (i),
. 3=y=-2=y=g
ence, the fractions js




1:

2

3

10.

11,

12,

Exercise

J3x-2=243 +4, then value of x is
fa) 2(1-3) (b) 201+ +3) () 1++3 (d) 1= 43
Find X, if 25% —19 —[3 - {4x - 5}] =3x — (x - 5)

Wx=t  Ox=-1 @x=l  @x=

If (x,y)=@1 is the solution of the pair of linear
equations mx + y =2X + ny =5, then what is value of

m + n2 (CDS 2011 1l
fa) -2 (b) =1 @ 1 )

X -3x+2_ X -6x+8 i .
¥ -5x+4 ¥ -9x+14 en the value of x is

1
(b) 3

fc) 2

(e 2 (d) =2

If alx—a’)=b{x-b*)=0, then x is equal to

1
[3] 25

) (- o+ b)lc" + ab+ b?) (0 o + b
{o+b) (a-b)
i
[-:‘llﬂ'1 b (d) & +ab+ b
a+b
Under what condition do the equations kx -y =2 and
6x -2y =3 have a unique solution? (CDS 2010 1)
(a) k=3 (b) k=3 () k=0  (d k#0

Sum of two numbers is 21 and their difference is 11,
then the greatest number is

(a) 5 (b) 16 () 9 (d) 10

. Which of the following equations have x =2 and y =1

as a solution

L2x+5y=9 II. 5x+3y=14
M. 2x + 3y =7 V. 2x =3y =1

{a) 1 and_IV only (b) It and_ lil"only

{e) | only (d) 1, Il and IV
The line 3x -5y =—10 cuts y-axis at

Wo2 o) ©@O3 @64
Assertion (A) The equations 2x=3y=3 and

By —4x =11 cannot be solved graphically.
Reason (R) The equations given above represent

parallel lines i.'l!ﬂ‘S 2007 1)
{a) A and R are corect and R is correct explanation of A

(b) A and R are correct but R is not correct explanation of A
(¢) A is correct but R is wrong.
(d) A is wrong but R is correct.
If x+y=7 and 3x -2y =11, then
fa) x=2 y=5 (b) x=5y=5
lc) x=5y=2 (d) x=0y=3
If ‘1x+3y=% and 5,(_7?:_3.3_ then x and y are

3
respectively. . E
@7 7 107 =7 (o 10, =7 187
o ewm w8
S

13.

14.

15.

16.

17.

18.

19.

21.

22,

23.

" whera

It E+E=-§- and i+2=?—1, where x 20 and y =0,
X ¥ xy X Y ¥

then what is the value of x + y? (CDS 2010 1)
fa) 2 (b) 3 (c) 4 (d) 8

If 7x:63=1:9, then x is equal to
fal 1 () 2 fc) 3 (d) =1

If 5 is added to twice of a number it becomes 6, then
the number is

fa) 05 {b) 5

[c] 0.25 (4) None of these

The sum of the two number is 11 and their product is
30, then the numbers are
(d 6 5

(a) 8 3 [b) 9, 2 c 7, 4

If one number is thrice the other and their sum is 20,
then the numbers are

{a) 5, 15 (b) 4, 12

) 3,9 {d) Mone of these

What is the solution of the equation x -y =09 and
11x+y) =2 (cDs 2009 1)
(3} x=32and y=22 b) x=1and y=101
[ x=2and y=1] [d) x=12 and y=10.3

The solution of the system of linear equations
0.4x+ 03y =1.7 and 07x-0.2y =0.8 is
[Bx=3y=2 b x=2y==3
(lx=2y=3 (d) None of these
. The solution of the pair of equation %4- y=0.8 and
=10 is
X+ =
Z
2 K| 2
gl x==, y== b x==,y=5
ok "
2 5
== y== d S f=—
() x et E1x5r5

A system of two simultaneous linear equations in two
variables has a unique solution if their graphs
la] are coincident (b} are parallel
{c) intersect in one point  (d) Mone of these
Consider the linear eguation
pxX+qy=n
Xt @EY=h
Y
P & R
/ then gives system of equation Iis lm?wn as
(a) consistent (b] inconsistent
[c] dependent (d) None of these

15
The system of equations 6x + 3y =11and 9x + ?}. =21,

then there is
(a) a unique sclution
(e} no solution

(b) many solution
{d) None of these

o e R ———
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24,

25.

26.

27.

28.

29,

30.

31.

32,

33.

34.

35.

CDS Pathfinder

The sum of two numbers is 10 and their product is 20.
What is the sum of their reciprocals?  (CDS 2011 1}

(a 1110 (b) 1/2 (VI (d) 2
The distance between two stations is 340 km. Two
trains start simultaneously from these stations on
parallel tracks to cross each other. The speed of one of
them is greater than that of other by 5 km/. If the
distance between the two tains after 2 h of their start is
30 km, the speed of each train is

(a) 75 km/h, 80 kmfh (b) 60 kmfh, 65 kmfh

(c) 80 km/h, B5 km/h (d) None of these

A streamer goes downstream and covers the distance
between two ports in 4 h while it covers the same
distance upstream in 5 h. If the speed of the stream is
2 km/h, then the speed of the streamer in still water is

(a) 20 km/h  (b) 19 kmfh [c) 18 km/n (d) 19.5 km/h
The sum of two numbers is 2490 and if 6.5% of one
number is equal to 8.5% of the other, then numbers are

[a) 1414, 1076 (b} 1411, 1079

(e) 1412, 1078 {d) Mone of these

If2x + y =35 and 3x + 4y =65, then the value of Xis
Y

(@) E‘f (b) % (3 (d) 4

lfx+y=a+band ax-by=2a - b, then x and y are
respectively.
(b] @, b (b -a-b

(@) —o,b @10
1]

When in two linear equations o,x + bjy = ¢, and
X + bﬂ:q.—il:%. then the graph is

(a) paratlel (b] intersection at one point
[c) coincident (d) None of these

The equation px + q =0 and rx + 5 =0 are consistent, if
(a) ps=gr bb) ps+gr=0
[c) pg~rs=0 (d) pg+rs=0

What is the value of k for which the system of

equations x+2Y -3=0 and Sx+ ky+7=0 has no

solution? (CDS 2003 1)
(a) =314 (b)) =14/3 (e} 10 (d) 10

For what value of p, the following equations will he

inconsistent?

dx + 6y =11 and 2x + ky =7

() k==3 (b) x=§ (@ k=12 (d) k=3
For what value(s) of k, the system of equations has

infinitely many solutions 2x —ky =4 and 3x + 2y =6
@ 2 b2 2 "
3 3 3 ) 2

For what wvalue of o, the system of equation

x+3y=a-3, 12x+ay=a will have 4
solution? S

Bl a=+6 bla=6 ([Jozt6 (fg=_g

36.

37.

38.

39.

40.

41.

42,

43.

45.

47,

48,

cows together cost ¥ 680, ¢ 5
. then the cost of h 0
ts ¥ 80 more than a cow. .
n:u;] r170 (o) ¥ 280 (€ T200 (4 ¢ 220!5
g 10 paise and 50 paise coins in her
tshin:::atlmrfumb!: of coins is 17 and their total E;“‘ I
7 4.50, then number of 10 paise coins is i
(a) 9 (b) 7 (c) 10 d &

Korna has pens and pencils which together arg 4
number. If she had 5 more pencils and 5 less pep, u:
number of pencils would have become 4 ﬁr"‘ﬁlll:g
number of pens, Then, the original number of pe,,.
Korna had
(a) 19 (o) 27 [c) 13 [d) 17
If a scooterist drives at the rate of 24 km/h, he
his destination 5 min too late; if he drives at the Tate of
10 km/h, he reaches his destination 4 min tog so0a
Then, his destination is at a distance of
a3 20km (b} 30 km  [c) 25 km  (d) 18
A pharmacist needs to strengthen a 15% aleghy
solution to one of 32% alcohol. How much puse
alcohol should be added to 400 mL of the j3
solution?
falgomL (b)) W00 mL ([c) 30 mL
The solution of the equation
3x-y+1=2x+v+2 _3x+2y+1
3 5 6
is given by-which one of the following? (CDS 2008 I
(8] x=2 y=1 (b) x=1 y=1
ll‘:lx:ul.y:-l [d]g=1lr=g
In a AABC, £C =3, £B=2 (£A + £B), then £C is

(d) 110 mL

(a) 1200 (o) 40° [c) 20° (d) 90
In AABC, ZA=x° /B={3x-2)° ZC=y' i
£C - Z/B=9° then /B is

(a) 32° (b) 73 (¢) 25° (d) 78

+ The value of x+y in the solution of equatios

3x +2y =11 and X-y=2is
(@) 2 b} 7 (¢} 4 (d) &

If '.EX—JE}" =0 and .\ﬁ"x,', _\E?=D' then the \ra]l.IED{
X+y. 1
(a) 1

(b) 2 c) 3 (d) 0
Iliﬂsx+h}f+lptﬂandax_.c}r_q=ﬂr ﬂ‘le'nlhel'ml“ﬂ
N 5

() =228 b9 -pe c) botpe [GJEM
b+c olb+c) T glb+c)  batF

;FE sum of digits of a two-digit number is 8 ﬂnd“;;

ifference between the
number and that for™
betwee o ¢, digits is 18, What is the diflefry
@) 1 N the digits of the number? (cos 2
(b) 2 (c) 3 (d) 4

One : )
the DUJ‘;!E t:ngle of a triangle is equal to the :t;ﬂ‘ 0
angles s 4 . < ngles. If the ratio of the oth
(a) 80" 4;-556 then the angles of trangles are
A (b) 15°, 60", 105°
(¢) 307, 60", go* (@) 30", 40", 110°




56.

57,

, Two planes start from a city and fly

_ If 1 is added to the denominator of a fracﬂ.un

Linear Equations in One and Two Variables

directions, one averaging a speed of 4 k:-l;'j'.ugf::::;

than the others. If they are 3400 km 4 art
the average speeds, respectively are S L

{a) 330, 370 kmfh (b) 320, 360 kmfh
(] 250, 290 kmjh (d) 300, 340 km/h

. _ it
bacomes 5 and if 1 is added to the numerator, the

fraction becomes 1. What is the fraction? (cDS 2010 1)
al '?' (b) g 1§ E (d) 1'_]'_

. A railway ticket for a child costs half the ful fare but

the reservation charge is the same on half

muchlas on full ticket. One reserved first CIEE:E tizkist
for a journey between two stations is % 362; one full
and one half reserved first class tickets costs ¥ 554.
What is the reservation charge? (CDS 2009 1)

a) ¥ 18 b) T 22 (c) T 238 (d) % 45

. Consider the lollowing sets of equations

L2x-y=0 and 6x -3y =0
I.3x —4y =0 and 12x -20y =0
Then,
(a) Both sets | and Il possess unigue solution.
(b} Set | possesses unique solution and set Il has infinitely
many solutions.
{c) Set | possesses infinitely many solutions and set Il

possess unigue solution.
{d) None of the sets | and Il possesses a unique solution.

. A fraction becomes % if 1 is added to both numerator

and denominator. If however 5 is subtracted from both
numerator and denominator the fraction becomes 7

Then, the fractions is

7 9 K] 4
(a) 5 (b) = [e) = (d) 3

. The value of y in the solution of 2**Y=2""Y =16 is

(@) 4 (6) 2 (@) 1 (@) 0

. A number consists of two digits, whose sum is 10. If18

is subtracted from the number, digits of the number
are reserved. What is the product? [cDS 2009 11}
fa) 15 (b) 18 c) 24 (d) 32 _
For what value of k, the following system of equations
3X + 4y =6, 6% + By = k represents coincident lines?
fa) 12 (b) 11 [c) 13 (d) 10
- + 30 =10 55 + _‘ﬂ.=13, then value of x
X+y x-y  x+y Xx-Y
and y are respectively.

[a]x:zy=ﬁ [h]x:E.lr‘=3
) 2=8y=2 (d x=3y=8
8.5 _gdb b _ 2,12 (xy#0) the value of
L X Y
X+y equal to
(a) o (b) 20
Da+b [do=b

59,

60,

61.

62,

63.

64,

65.

66,

67.

68.

69,
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.:ﬂu number consists of two digits whose sum is 9. If 27
is added to the number, digits change their place, then
the number is

fa) 36 (b) 27 fc) 72 d) 83

In a triangle the sum of two angles equal to the third
angle. If the difference between the two angles is 30°,
then that greatest angle is

(a) 8@ (b) 90° (c) 80° (d) 120
A person bought a certain number of books for T 80. If
he had bought 4 more books for the same sum, each
book would have cost T 1 less. What is the price of
each book? : (cDs 2008 1)

&) T 10 b) T & [cTs [d T4
A and B are friends and their ages differ by 2 yr A's
father D is twice as old as A and B is twice as old as
his sister C. The ages of D and C dilfer by 40 yr. Then,
the age of A is

fa) 25 yr (b) 24 yr (e] 26 yr (d) 28 yr

After covering a distance of 30 km with a uniform .

speed there is some defect in a rail engine and * .

therefore, its speed is reduced to g ol its original

speed. Consequently, the train reaches its destination
late by 45 min. Had it happened after covering 18 km
more, the train would have reached 9 min ealier Then,
the speed of the train (in km/h) is

fal 25 (b] 30 c] 45 (d) 40
The course of an enemy submarine as plotted on a set
of axes given the equation 2x + 3y =5. On the same
axes a distroyer's course is indicated by the graph of
X —y=10. At what point do the paths of the destroyer
and submarine intersect?

@B7 6@ ©@F-3) @-7-3
A man invested T 3500, part of it at a yearly interest
rate of 40% and the rest at 5%. He received a total
annual interest of ¥ 153. How much did he invest at
rate 5%7?

(a) ¥ 2200 (b) T 1300 (c) T 2000 (d) ¥ 1800
The system of equations x + 2y =3 and 3x + 6y =9 has

(a) unigue solution (CDS 2011 1)

[b) no solution

[¢) infinitely many solutions

(d). finite number of solutions
The area of a rectangle remains the same if the length
is increased by 7 m and the breadth is decreased by
3 m. The area remains unaffected in the length is
decreased by 7 m and the breadth is increased by 5 m,
then area of rectangle is

(a) 280m’® (o) 320m” () 420m" (d) 400 m”
The graph of the equation x =9 is a straight line

(a) parallel to x-axis (o) paralle] to y-axis

(¢} not perpendicular to x-axis

(d) perpendicular to y-axis
When the graph of a linear equation plotted, it always
comes to be a

[a) parabola
_ [c) straight line

{b) ellipse
{d) circle
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70. The value of x in the solution of the equation

71,

72,

73.

74,

75.

76.

i

78,

2’”‘!’ =2x-—r= ﬂ 15

3 1 dl 1
[al 0 (] 3 (c) e ! 3
A person bought 5 tickets from a station P to a station
@ and 10 tickets from the station P to a station R. He
paid ¥ 350. If the sum of a ticket from P to Q and a
ticket from P to R is 7 42, tken what is the fare from P
to OF (cDS 2009 1)

fa) T 12 (b) T 14 (c) 2 16 (d) T 18

The set of homogeneous simultaneous equations
d4x + 2y =0 and 6x + 3y =0 has
[a) x=10, y=0 as solution
(bl x=0,y=0and x=1 y=~2 as solutions
) x=0, y=0; x=—=1 y=2 and x=1 y=-2 @
solutions
(d) as infinite number of solutions

Soldiers of a company are made to stand in rows. If
one soldier is extra in a row, there would be 2 rows
less. If one soldier is less in a row there would be
3 rows more. Then, the number of soldiers in company
is

(a) 60 (b) 50 () 30 (d) 100

The average score of boys in an examination of a
school is 71 and that of the girls is 73. The average
score of the school in the examination is 71.8. Then,
the ratio of the number of boys to the number of girls
appeared in the examination is

4 3 3
fil:' 5 [bl ; !l‘] E

Pooja started her job with certain monthly salary and
gets a fixed increment every year If her salary was
¥ 4200 after 3 yr and ¥ 6800 after 8 yr of service, then
what are her initial salary and the annual increment,
respectively? '

[a) T 2640, T 320 {b) T 2480, T 320

(c) ¥ 2460, ¥ 520 (d) T 2640, 7 520

The sum of two numbers is 15. If the sum of their
reciprocals is %. then the numbers are

(a) 6 9 (b) 10.5 () 8 7 (d) 7,8

A man starts his job with a certain monthly salary and
earns a fixed increment every year If his salary was
¥ 1500 after 4 yr of services and T 1800 after 10 yT of
service. What was his starting salary?

(a) T 1300 (b) T 1200 (c) T 50 (d) T 1100

A and B each have a certain number of mangoes. A
says to B : “If you give 30 of your mangoes, 1 wil] have
twice as many as left with you" B replies "If you give
me 10, I will have thrice as many as left with you"
How many mangoes did A has? !

(a) #1 (b) 62 c) 34

2
d <
[]3

(d) 32

8o0.

81.

82,

83. If

85.

86.

examination rooms A ang
WO ent from A to room B, the n:'mi“
L

m is the same. If 20 cang;
students in ;ﬂf;‘ f the number of m“dﬂmsdﬂﬁ &
ﬁﬂhﬁﬁe number c_-f students in B. Then, y, “th: \

in room B 15 i
0 b0 (@8 @&
i ith a certain
i rted from a station wi _ .
A trﬁ;;;. ;t the first halt, 1/3rd of its Fﬂsse;;g:‘ﬂ
B nd 120 passengers got in. At the seg, q ﬁ
half of the passengers got down and 100 rong o
in. Then, the train left for its destination With

passengers. How many passengers were H"El'e inh
train when it started? Innsml
fa) 540 b) 480 (c) 360 (d) 240
times a two-digit number is equal to foyr
Sth?‘gr?umber obtained by reversing the order of digy
and the difference of the digits is 3, then the i,

is

(a) 51 (b) 36 c) 15 (d) 24
Points A and B are 90 km apart from each other o,
highway. A car starts from A and anqtl_m{ from B at
same time. If they go in the same direction they mg
in 9 h and if they go in opposite direction they mestj
g h. Then, their speeds are respectively

(2) 40 kmfh, 30 km/h (b) 50 km/h, 60 kmfh
(¢} 30 kmfh, 40 km/h (d) None of these
E+~-2-=lr E+~:'1=1Zl. then find the value of 'd I
x Jy 6 x ¥y

which y=gax + 4
4
fa) ==
3

There are
candidates are

down &

4
ME

2 3
[c) = =

3 () =
A man went to the Resere Bank of India with 1008
He asked the cashier to give him % 5 and 2 10 no#
only in return. The man got 175 notes in all H¥
many notes of ¥ 10 did he receive?

(a) 150 (b) 25

[c) 35 (d) 70
Thfa ratio of income of two pemonls‘.is 8:7 and ¥
ratio u; t;l;i'l' expenditures is 4 : 3.'If each of ﬂl:
saves ¥ 200 per month. Their income
respectively. rrfnnthi)"

{[a} T 1800, ¥ 1400 (b) ¥ 1600, T 12000
'mﬂ T.700, ¥ 2100 (d) Noné of these

© cost of 4 books and 3 pencils is same ﬁd

books and 1 pencil. Thi i
: . This s
which one of the fnl]mving?ﬂ e

(3) 2 books and § penc
pencils
(c) 6 books ang 2 pencils

ol
(b) 5 books and EPC#

(d) 12 books and 4 P¢
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) Answers
i'. {b} 2. I:a} 3. {H] 4, {d} 5. {d} [ I:b} 7
2. : - .(b)  8.(d) 9.(a) .10.(a)
ne 2e 2 W@ L@ .o ve Be wo 2

3 . - (b) 25. (a) 26. (c) 27. (b 28. (c 29. (b 30. (b
at. {gl ig- Eg; :g Eg; 34. (b) 35. (c) 36. (b) 7. Ec; 38. Eb:i 39. Eag 40. Eb;
41 tbg_ 52, (0) g o gnt (c) 45. (d) 46. (b) 47.(b)  48. (a) 49. (b) 50. (b)
g: Ec} Y820 63, (b) a:' (d) 55. (d) 56. (a) 57.(b)  58. (c) 59. (a) 60. (b)
ﬂ i 72, (d) 73, () - () 65. (b) sg. (c) 67.(c)  68.{(h) 69. (c) 70. (b)
86

. 74, (c T :
k) B2@ 8 s e 4 B e B Oad W

Hints and Solutions

1o
I J;x_z-zi-{?*ﬁ 8. Putx=2andy=1in each equation
! Bx22-3+6 - tsy=9 = 22)+5(1)=9
i EJ-.I_ﬁ 2\r+6 . 9=9, it is true.
! Ja T_ T 2+ =7 = 2Q)+3()=7
7=T7itis true.
3 1+
,sf J_] = x=2(1+43) A=Y =1=20)-3()=1
1=1 it is true.
2. 25x=19~ [3—ﬁx-5}]-hwiﬁx -5) So, x=2 and y =1is solution of above equations but for
= 2X—T19—[3-4x+5)=3x—6x+5 Sx+3y=14,5(2)+3(1) #14
= 5K =194 4x = 8==3x+5 13#14
= v 29%+3x=5427 x=2and y="1 is not a solution,
= I2x=32 9. Here 3x—5=10
b &1 32
!' = "=E=1 = x=1 A!}f—z:isx=l],pu1:inequatlunﬁ-Sy=—1ﬂmy=:%=2
3. Given, (x y) =(4,7) < Point on y-axis is {0, 2)
and i +y =20+ Ay =5 10. The given equartions are 2x -3y =5 i)
m(4)+1=2X 4 +n=5 and —dx+6y="1 (i)
 4m+1=5and 8+n=5 Here, “l“z-:r‘“'zlﬁ—_%ﬂr-“‘rbz—ﬁ-r:=l1
= ¢ m=land n=-3 Also, e
" 1 ,m+ﬂ=1-3=-2 i h_:_a__-’i:?i_ﬁ
ah X201 r-x-4)  x-2_x—ho b, 6 2 a4 b _
x=§x-1) (x-x~7) x-4 x-=7 . The given equations represent parallel lines, so it is not solved
= X ‘-9x+'|-'i W —Bx+16= x=-1 graphically. _
Hence, (A) and {R) are individually true and {R) is correct
5. ax-d - hx+!?5—0 ' explanation of (A).
o g 5 3 11. Multiply Eq. (i) by 2 and adding, we get
= x= % =a +ab+b I. ) 2+ =14 -0
E L : x=w=1 ik
6. Since, the equations kx —y =2 and 6x~2y =3 have 2 unique s sal) (i
. Sx =25 =x=5
solution, ai .
- ok 1 Put the value of x in Eq. (i), S+y =7
L —#—=k#3
6 2 . = y=12
7. Let numbers be x and y, then by given condition is So, x=5andy=2
=21 i)
it;=11 (i) 12 2""‘3?=¥3“d 5‘?3’“?

On adding €qs. (i) and (ii), we get 2x=32 5 o8 6x+9=11 )
x=§=15 and y=5 and 15x=2%=3 Aii)
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On multiplying Eq. (i) by 7 and Eq. (i) by 3 and adding, we g€t
2%+ 63 =77
450 =63y =93
170
&7 =10 =x=—
. &7

Put the value of x in Eq. (i),
170
[ + n
(5

1020 =7
=1l-—— = y=—
¥ 87 4 87
=7
¥=—andy=—
&7 4 87
13. GWEI‘I,-Iv-l-—-i
X ¥y x
= +3x=9 (i)
and *+2=E
A ¥y X
= 4+9x=21 ()]
On solving Eqs, (i) and (i), we get x=1and y =3
X+y=1+3=4 —
14. "'—"=l apxint
61 9
15. 2x+5=6 (by condition)
| = x=1= x=05
16. Let the numbers are x and 11—
I = x(M=x)=30 (by condition)
= (x=5)(x—6)=0=sx=5,6
17. x+3x=20 = x=5. Ix=3X5=15
18. Given, x=y=09 (i)

19.

20.

and M(x+y)"' =2 = w+y=11 ..(ii)

On multiplying Eq. (i) by 2 and adding Eqs. (i) and (ii), we get
4e=128=x=32

From Eq. (i},  y=32-09=23
Here, ﬁ*ﬂf 14 nd?x—-zy—n-ﬂ
0 10 ‘I‘D o w0 10
or dx+3y=17 wili)
and Tx=ly=8 -..{ii)
On solving Eqs. (i) and (i), we get x=2andy=3
rlere, x 4+ 2y =16 and JI.'+£H-3-
2 10
or 10x 4+ 20y =16 )
and 10x +5y =7 ()]
On subtracting we get !
10x+20/ =16
10x+ 5y =7

=9 =>y=%

21.
22.

23.

24,

25.

27.

28.

8
. +H==
from Eq. (i) x+% 5
3 LI O
As for unique solution the lines have one common Peine

Dependent system (see theory).

o a 9 1b, 1572 3 cz 21
.8 B, G50, the system has no solution,
ﬂ] h1 i:;r
Let the cwo numbers are X and y, then by condition

x+_y-il.'] and .Il}" =120
1 xty_10_1

xrwﬁz

Let speed of first train = x km/h and

Speed of second train =x +5 km/h

Distance travelled in 2 h by first train =2x km

Distance travelled in 2 h by second train
=(x+5)x2xm

2%+ (2x +10) + 30 =340

4x=300=sx=75
Speed uf first train =75 km/h and
Speed of second train = 80 km/h

- Let the speed of the streamer in still water =x km/h

Speed of streamer downstream = (x +2) km/h

Speed of streamer upstream = (x—2) km/h

Distance travelled by streamer in downstream in
dh=4(x+2) km

50, 4(x+2)=5(x-2)
= x=18 km/h is the speed in still water.
Let the numbers be x and 2490 - .

65% of one —Exx 1Bx
100 200

B.5% of other number = = (2490 -x) = E‘ﬂ‘im“ )
100 200

By condition, ey
200 200
= 13x=17(2450-x)
= 13x+17x=42330
4
= x=22330 _ 141
30
Second number =2490 - 1411 = 1079
Here, W +y=135 ﬂlf’
gﬂd 3%+ dy =65 .ﬁ"
n multiply Eq(i) by 4 and Eq. (i) subtracting from o5

we ger

Bx+ 4y =140

In+ 4y =65

i i

5 =75 =x=15
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put the value of x in Eq. (i), 2x 15 +y=135

. = ¥y=35-30=5 X=y=8D ()
| Then, X o1 =3 On subtracting Eq. (ii) from Eq. (i), we get
A x+y=a+b i . Cost of one horse =200+ 80=7 280
v sasll ” .
o R b 2 i 37. ll;cecynumber of 10 paise coins be x and number of 50 paise coins
on muldplying Eq. (i) by b an-:: adding, we get 1 The;'| X+y=17 i
I;x-!-!;}m ab+b2 and 10x +50y = 450 Jli'
x—by=a’—p From Eq. (i), x+5=45 (11

{ﬂ+b}x=n{a+b) = x=g
put the value of x in Eq. (i), a+y=qa+p
= . y=b 4y=28 =y=E=?
So, x=aand y=b is solution. 4

On subtracting Eq. (i) from Eq, (iii), we get

- 30. As this is case of unique solution e G b - o . Number of 10 paise coins =x=17-y=17-7=10
a; b, grap 38. Let the origin., number of pens be x and original number of
equations will intersect in a point, pencils be y.
. px+g=0andrx+s= x+y=40 )]
PR and (y+9)=4(x~9) )
= x=—land x=2% From Eq. (i), y=40-x
r Put the value of of y in Eq. (it), (40-x)+5=4(x=5)
-g =3 45—x=4x-20
S0, —=—=pi=gr : y —Sx=—E5=2x=13
P G . Original number of pencils = 40-13=27
32. Since, given system of equartions 39. Let the required distance be x km.
x+2y-3=0and Sx+ky+7=0 With the Lwn:peejdrs, :h; dil‘fer:nceghirne taken =9 min
io e — — T — e [ .
has no solution, T
Lol X=9=x=18k
aG b q i e W
2 = 2 :_—S:dk-!0=ﬂ=rk=10 40. Let the pure alcohol to be added be x mL
1 5  k 7 Quantity of alcohol in 15% of 400 mL solution
1, Hm.ﬁ=iand5=f x40 o
a] 2 h bz k 100 s
: . . g booa Total quality of 32% alcohol solution = (490 + x) mL
R Th & < Quality of alcohol in (400+x) mL solution of 32%
E=E = 4k=12 = k=3 ={4W+¥}X% mL =M -11(123+E) mL
- 2k 25 25
34, Hm‘e.ﬂ'_-z. ﬂ_ —k ndf'.:i Quanriwnfalcnhmneededﬂ?shsi—ﬁﬂ
a, 3'b, 2 % 6 N %
The system will have infinitely may solutions Bur sa+g=x
a_b_a 17x _ 68X25
a b [ fR=— =% =X
8 b o 4 25 17
E_js!-—_—}—:ﬁ!ﬂ":’k-? = x=100 mL
3 g % 41. Given, equations are
35. System will have unique solution, if . -yl _xty+2 W+l +1
a.h 3 5 6
a, i b, Talcmg Ist and lind terms,
8 o 2 SBx—y+ 1) =3 +y+2) |
i e : = 9x—8y=1 (i)
= 2 = Taking lind and liird terms
O mR? §x+y+2)=5Bx ++1) )
 Let cost of one horse be ¥ x. : 3 +dy=7 i)
Cmufonecwbgty_ ) OnsuMngEqs.{}and[u} we gety=1 and x=1

x+2y =680

_ ol
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42, let LA=xand LB=y

; LC=3LB = LC=Y
Burt LA+ LB+ £0=180"
x+y+3=180° _
x+dy= 180° ()
Also, LC=ALA+ £B)
Iy =2Ax+y) _
W=l+ly=y=2 (i)
Put the value of y in Eq. (i),
x+ 4{2x)=180°
Ox=180° = x=20° = y = 40°
: LC=Y=3x40°=120°
43, v LA+ LB+ ZC=180"
x+(@Bx=2)+y=180°
dx+y=182 1)
Also, LC—£B=9°
y=[3x-2)=9°
y=3x=7° i)
On subrracting Eq. (ii) from Eq. (i), we get
b 4% +y=182°
=Ix+y=7°
B = -
Tx=175% =sx=25°
LB=(Ix-2)=3%25°-2=73"

44. Ity =1 i}
and x—y=1 L)
Multiply Eq. (ii) by 2 and adding we get

Sx=15=x=3
Pur the value of x in Eq. (i), x—y=2
= -y==1
= =1
So, x+y=3+1=4

45. As the equations are homogeneous equations and also

iaﬁ.h equation has one solution x=y=0
a; b,
= x+y=0
46. By cross-multiplication method,
X o W 1
-bg4+pc ap+og —ac—ab
- DA PE
—ac—ab
P
alb+¢)
47. Let x be the first digit and y be the second digfit of two-digit
number,
By given codition,
x+y=8 ()
and {(10x+y)—(10y+x)=18=>9x -y =18
= Xx=y=2 (i)

On solving Eqs. (i) and (i), we get x=5and y =3
Required digit =10x+y =50+3 =53
. Required difference of digits; x—=y=5-3=2

48.

49.

50.

51.

52,

53,

Let the two angles be 4x and 5x, then

chird angle = 4x +5x =9x

4 +5x + 9x=180°

18x = 180° =2 x=10°

! - = 40°
, angles are 4x = 4% 10

. E;5,:f=‘3:»f:'H:'J-'=5:I!]'='al'1«r.‘l Ox=9%10=90°
lane be x km/h.

Let average speed of one p

Then, average speed of ather plane be (x + 40) km/h,

Distance travelled by first plane in 5 h =5x km

Distance travelled by second plane in 5 h =5(x+ 40)ky,
o, Sx+5(x+40)=3400 = 10x + 200 = 3400

5o,

= 1ﬂx=32m=>x:£"?—o=3lﬂkmfh

%o, average speed of second plane = 320 + 40 = 360kmfh
Let the numerator = x and denﬂmjnatﬂ[ =y
] .

X
iven condition, —=
By given e

2
- 2—=y=1 i
x+1
and =
Y
- x=p==1 S o
On solving Eqs. (i) and (i), we get x=2 and y =3
facion =X=2
y 3
Le full fare =¥ x and reservation charges=Ty
x+y=362 2n A
1
and 15X+ =55
= 3x+4y=1108 A
On solving Egs. (i) and (ii), we get x=340 andy=22
Hence, reservarion charge is T 22.
Setl. 2x—y=0and 6x=3y=0
a5 E = 1
6 3
So, system of equations have infinitely many solutions
4
Setll. 3x—4y=0and 12%—20y = 0, here %#EE
So. system has unique solution.
Let the fracrion be %,
Y )
Casel, X*1_4 (by con®”
L ¥+1 5 b
: Sx+1)=4(y+1) N
Sx — dy=-1 * y
Casen, X=3_1 (by M
y=50 2
3 2Ax=5)=(y~5) A
2x—y=5 -

Multiplying £q. (ii) by 4 and sub:ractling,.wt‘ get
Sx—dy==1 P
Bx—dy=320 w4

-— . =
- ==TSx=7




pur the value of x in Eq. (i),
B/-y==1=y=9

P
=+ The fraction is ;

gq, w2/ =2""1=16=2"

On comparing x+y=4dand x—y=4
Adding the equation
Ww=8=x=430y=0

55. Let the two-digits number be 10y + x.

By given condition,
x+y=10
and o 1@+K—1E=1Ux+}l
= Ox—y=-18
X=y==1

Cm solving Eqgs. (i) and (i), we get x =4 and y=6
> Product =xy=4x6=24

56. The system ﬂf equations represents concident line, if

a; by A
: 3 4 6
Le, " 1
~ 6 8 k
48
= dk=6x8 =k=T=12
-
57. Put——=Aand =B
x4y X=y
= .. 44A+308=10
and 55A + 40B=13
Multiplying Eq. (i) by 4 and Eq. (i) by 3 and subtracting
176A 41208 = 40
165A + 1208 =39
1A 1= A=~
! - 1
Put the value of A in Eq. (i)
4+308 =10 "
|
; 30&:5#\*5:—
x+y=1land x=y=5
Uﬂaddmg, wegert =16
x=8and y=3
x ¥
= aA=bB=0
and ab?A+abB=a’ +b

Muliplying Eq. (i) by a* and adding in Eq, (i), we get

1
aA(a® +bY)=(a’ +b') = A=—

Put the value of A in Eq. (i)
1
—-bA = B=-—
!p,t.'ﬂ 0= b
=  x=gandy=b
= x+y=a+b

FA+abiA=a’+b’ ==
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59. Ler units digit be x and ten's digit be y.
= Sum of the digits=x+y=9 (i)
and number is =10y + x
Here, Wy +x427=10x+y (by condition)

()

wil)

..[Il:l

i)
(1)

61.

62,

63.

= === =x-y=3 o[}
Adding Eqs. (i) and (ii), we get 2x=12 = x=6
Put the value of x in Eq. (i) 6+y=9 =y =3
. The two-digit number is
=10y +x=10X3+6=30+6=36

. Let the two angles be x andy, also x>y,

then third angle =(x +y)
= x+y+(x+y)=180°

Wk +=180" = x +y=90" i)

x—y=30° (given) ...(i1)
On adding Egs. (i) and (i), we get
2x=120=> x=60°

Put the value of x in Eq. (i) y=90°—x=30°
.. Greatest angle = 90°

Let che price of each baok is T x and the number of books is y.
=80 i)
and (y+4)(x—1)=80 (by condition)
= MW—=y+idx—=4=80
= BO—y+4x =84 [using Eq. (i}]
= dx—y=4 =sy=4(x-1)
On putting the value of y in Eq. (i), we get

4(x—Tx=
= ¥ —x-20=0
= x —5x+4x—20=0
=3 (x=5){x+4)=0=x=5 (o x=4)

Hence, price of each is T 5.

Lec age of A=x yr and age of B=y yr

So, x=y=2 R (]
Age of D=2x and .-ﬂ'u.g.':u:rFC=Ji

Also, h-%zdﬂ:dx—y:ﬁﬂ (i)
On subtracting Eq. (i) from Eq. (i), we get

dx =y = B0

x—p=12

- 4 _

Ix =78 x=126

o Mge of A=26yr

Let original speed of train be x km/h and length of journey be

ykm.:. Time taken =‘-:_~ h

Case | When defect in engine occurs after c&vering 30 km.
, Speed for 30 km=x

Speed from (y —30) km =—

Time taken to cover 30 km =E h
X

; = Tt 1
Time taken o cover [y 3ﬂ}km-[4”5 = =
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- 5y—15ﬂ=£+_4_5m —3x=30 (0
to =0 ¥

. x ax X
Case Il When defect occurs after 48 km.
Speed from 48 km =x km/h

4
Speed from (y — 48) km =—5—

48
Time taken to cover 48 km = T h

y—48| - 240
Time taken to cover (y— 48) km = [ﬁ—xﬁ] = —_—ix

48, y-240_y 3 o 120=240 (i)
X dx x 60
On solving Eqs. (i) and (i), we get x=30 km/h and y =120 km
64. The required point where the paths of the destroyer and
submarine intersect is given by the solution of the system of
eqUALION. ;
! 2w+ =5 ()
x=y=10 (i)
On solving Eqs. (1) and (i), we get x=7 and y=-3
-~ Two path intersects at (7,—3)
65. Let amount invested at the rate of 4% be ¥ x and the amount
at the rate of 5% be Ty

G ax

Annual interest at 4% = & =] —
100 100

yREX1_ Sy

Amount interest at 5% =
100 100

So, £+i=153=4x+5}r=153m
100 100
and x+y=3500 (by condition)
On solving, we get x =2200 and y =1300
Hence, amount invested at 5% = ¥ 1300
66, Given, system of equations are
x+2p=3and I+ Ey=9=x+Y=3

Here, —  —=—t=-—

Hence, given system of equation has infinitely many solutions.
67. Let the length of rectangle be x m and breadth be y m.
Area of recrangle =xy
Case | Length =(x +7) m and Breadth =(y—3)m
; Area=(x+7)(y-3)
y=xy=3x+ly-2 (by condition)
=7y +21=0 ()
Case Il Length =(x —7) and Breadth =(y +5)
- Area of rectangle =(x - 7)(y +5)

xy=xy+5x=7—135 (by condition)
Sx=y=2=l (i)
On subtracting Eq, (ii) from Eq. (i), we get
Ix=Ty+21=0
Sk=Tp=35=0
il PR

—2x +5=0
x=2mand y=15m
. Area of rectangle =15X28=420m?

: . | to y-axis at 3 ¢;
ight line paralle! i
g8, Equation D_F_; straig %h

given by x= ‘
(9. Linear equation always

represents a straight line, l
2|:+r = ﬁlzl'r $JE

(o

=t 2‘”’=2J§.2"’=2J5 |
2,4 ¥ =2H? 2: - =2if1
On comparng . 3 I
50. x+y -‘-E-’ =
On adding we Bet =3
i =0
=5 x= > and y
71. Let the fare from sracion P to station Q is 2 x and the forg %
seation P to station Rs Ty
: ad iy
By given condition, x+Y 4
a:cil 5x + 10y =350 e -
o Eas. (i) and (i), we getx=14and y =
On solving Egs. (1) Ay

Hence, fare from station P 0 station

" e 3 r
The set of homogeneous equation has an infinite numbe ¢
solutions when

72

a b, o
23. Let the number of soldiers be x and number of rows bey.

6 _b_4g

X
~ Number of soldiers in each row =;

Case | When number of soldiers each row =X41 e
number of rows =y =2
[£+1J[}‘—2]=x

F I
-
y

- - X
Case Il When number of soldiers in each row = ; -1

Mumber of rows =y +3 : I
X 0 o]
==1|(y+3)=x
y z

So, from Eqs. (i) and (iii) (iﬂ]{y —2]=[£-‘I]{J’”}

y y
= 2}’+1=5—x=¢£=2-—-—-‘y+1 : A8
y ¥y 5

Also from Eq. (i)
&
[‘V'”){P-?Fx = 2X=y-2

From Eq. l:lll}; 2(§?+1)=y—2=}4j}+2=5y"1ﬂ
= _ y=12 - Lo
Puty=12in Eq. (iii), we EEl x=5X12

<« Number of soldiers =5 x 17 = &0

74. Let the numbers of boys and girls be x andy respectivelf fhef

TU+TY=718(x +y) = 08x =12/
X 12 13 =

- “w A
ol —

y 08 2



75.

76.

77

Linear Equations in One and Two Variables

Let pooja initial salary is ¥ x and fixed increment every year is

iy
gy given condition, x + 3y = 4200

and X+ 8y = 6800
On solving Eqs. (i) and (ii), we get x= ¥ 2640 and - Esz
Let the number be x and y.

i)
(i)
0

15 and l+1=1

+y=
x+y A (by condition)
x+y _3
Xy 10
15 3

F-\Ilixﬂf}—*ixy =15 = 4x20 = 35 =5

Sloving x—y=5and x+y=15

we get x=10andy=5

Let the starting salary be ¥ x and fixed annual increment be 2 W

By condition, X+ dy= ‘Iinu {iii
(TR = i)

Gn solving Eqgs. (i) and {n] we get x=7 1300
Let A has x mangoes and B has y mangoes,

Case I x+30=2(y—30)=x+30=2 - 60

X=2y==90 (i)
Case Il (y +10)=3(x — 10)
y=3x-30-10
Ix—y=40 .[ii)

On solving Eqs. (i) and (i), we get x =34,y =62
- A has 34 mangoes.

. Let number of students in room A=x and in room B=y

So, by condition x—10=y+10=x—-y=20 saali)
But x+20=2(y—20)
~2y=—60 (i)

On solving Eqs. (i) and (i), we get x =100, y=80
* Student in room B= 80

. Let the number of passengers in the starting =x

Number of passengers after first halt
' = x—i +]20=2X+12ﬂ
3 3

12

and number of passengers after second halt
==k +1zu]+1uu L
213

But number of passengers after second halt =240
112 ¢ +120|+100=240
2|3

= §x+1zu=m=§x=16ﬂ=#=i"°

+ Let the number be 10y + x and the new number obtained by

!'E'ﬂ?mng the order is 10x +y. . ' ,
Given that, x—y=3 i)
ﬂt{nrdmg Lo question,

7010y + x) = 4(10x +¥)
s 70y + 7x = 40x + 4y

82,

83.

84.

85.

143

= -6y =0=x-2=0 (i)
On solving Egs. (i) and (i), we get x =6, y=3
o Number =10%3+6=235

Let speed of car at A be x km/h and speed of car at B be y km/h.

gx -9 =90
-y=10 (i)
9 9
and ;)H—;y:?ﬂ = x+y=70 ...{ii
On solving Eqgs. (i) and (i), we get x = 40 km/h and y =30 km/h
Given, 2 0,
X ¥ 6
1+3_u -..(ii)
x Yy
Let ;ﬂ.=lanlr:IB=_1
X ¥
A
2A+§B =l i
JA+28=0 wefiv)

Multiply Eq. (iii) by & and Eq. (iv) by 2 and subtracting Eq {iv)
from Eq. I[m}

- TET2A+ 4B =1
GA+48=0
1
GA=] = A-E = ¥=§
1 1
and B===- = === = y=—4
2 4
Put in relation
y=ax+4
-8 =4

—4=fa+4 = a=—=—
& 3

Let number of L5 and ¥ 10 notes be x and y. -

Then, x 4y =175, also 5x + 10y = 1000

On solving these, we get x =150 and y =25

>, Mumber of ¥ 10 notes is 25.

Let income be 9x and 7x and their expenditure is 4y and 3y,

respectively,

= 9x — dy =200 i)
7% =3y =200 (7))

: ,On multiply Eq. (i) by 3 and Eq. (i) by 4 and subtracting

86.

S o= 27x =12y =600

28x =12y =B00
—_— + -
-X ==300 =x=200
*. Income of first person =9x 200=1800
Income of second person =7 x 200 = 1400
Let cost of one book =7
and cost of one pencil =T y
By given condition,
dx+3y=8x+y = J=dx=my=
*, Cost of 4 books and 3 pencils = dx + 3y
= dx + 6x = 10x
Also, cost of 6 books and 2 pencils = 6x+2y
= Gx + dx =10x




