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Chapter 1

POLYNOMIALS

Polynomial:

A sum of finite number of monomials is called a polynomial. Each monomial is called a term of the
} polynomial,

v

Monomial;

A monomial is a variable, or a constant, or a product of constant and one or more variables, with the variables
having only non-negative integer in exponents

Example:
3x? Y, =5xy, and —7xy’ are monomials.
| The algebraic expression

4y~ ancl 3

-

are not monomials, because these expressions have not non-negative integer in exponent, and cannot be
written as a product of a constant and a variable with a non-negative integer exponent.

Degree of Monomial:
In any monomial the sum of the exponents of the variables is called the degree of monomial.
Example:
What are the degrees of the monomials
-3x%y, X'y, —18xy*
Solution:
In algebraic expression —3x%y, the degree of the monomial is 3, because the exponents of x and y are 2 and 1

respesii vely therefore their sum is (2 + 1 = 3). Similarly the degree of the expressions 7x’y and —18xy” are 4
and 3 respectwely

Note: '
In monomial, the constant is called the numerical coefficient or simply the coefficient of the monomial.
-3x%y, 7x’y and -1 8xy’ are monomials of coefficient -3, 7 and —18 respectively.

Multiplication of Monomntials:

The process of multiplication is illustrated in the following example:
Example:

What is the value of —Sxy’, whenx = —2 and y = —

Solution:

First of all ‘rrite the coefficient of the monomial, then substitute the value of x and y in monomial. Then
evaluate;

—5(=2)(=3)" = =5(=2)(9) = 90
Polynomial:

A sum of a finite number of monomials is called a polynomial, Each monomial in a polynomial is called a
term of the polynomial.

Degree of a Polynomial:
The degree of a polynomial is the largest degree of the terms in the polynomial. ]
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What are like terms in a Polynomial? _
Terms of polynomial that have exactly the same variables raised to the same powers are called like terms,
Example: ' '
Each of the following is a polynomial:
3+ 5, 3x% 2% + 9x - 12, —4x2,'7x2y, 9x? - g
Explanation: ; .
In above lists of polynomials; 3x* + 5, and 9x* — 8§ are called binomial\begause each polynomial has two terms;
the polynomials 3x%, —4x* and 7x’y are monormials; the polynomial 2x* + 9x — 12 is called trinomial because it

has three terms. In above list of polynomials 3x* and —4x* are like terms, sir\'n'il.arly 3x* + 5 and 9x° -8 are like
terms, because they have exactly the same variables raised to the same power.

General Form of a Polynomial;
In a single variable x, the generat form of a polynomial of degree n is )

apx" ta, +a’ + a;x + a, where # is a non negzitive integer; anda, #0
| Combination of Like Terms in a Polynomial;

The polynomial 4x* + 3x + 6x + x2 + x is equivalent to the binomial 5x* + 10x, because like terins are combined
in a polynomial. The process of combination is iHustrated as: "

4x* + 5% = 5% and Ix+ox+x=10x
45! x+6x+xt+x=5x+ 10x

‘1 Remember:

Only like terms in a polynomial can be combined.

| Arithmetic Operations"un Polynomials:
We use usual law of arithmetic, to add subtract, multiply and divide polynomials.
Addition and Subtraction:
Polynomials are added or subtracted by combining like terms.
Example: ‘
! (26 4327 + Tx+ 6) + (46 + 3x — 2) — (52* + 4x)
=20+ (3 + 4" - X% + (Tx + 3x — 4x) + (6 - 2)
=20+ 2" +6x+ 4
The rules for adding like terms are:
1 Rule 1:
{ 1f all the terms are positive in a polynomial, then add their coefficients.
Example:
Find the value of 8x* + 2x* + 72
1 Solution: ‘
{ Here we have to increase 8 like things by 2 and 7 like things of the same kind, and aggregate is 17 of each
] thing.
{ Rule 2:

} It all the terms in a polynomial are negative add the coefficient numerically and prefix the minus sign to the
sum, .

Example:
| What is'the sum of —4x, —x, —3x and -7x
{ Solution: '

| In this example the word sum indicates the aggregate of 4 subtractive quantities of like terms. In this case we
have to take away successively 4, 1, 3 and 7 like things, therefore the result is the same as taking away 15(4 +

:
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1+3+7)such things in the aggregate.

The sum of ~4x, —x, -3x, —7x is ~15x. , -
Rule 3;

If all the terms have not same sign, add together separately the coefficient of afl the negative terms and the
coefficient of all the positive terms: Then find the difference of those two results, preceded by the sign of the
greater, will give the coefficient of the sum required.

Example:

| Find the sum of 12x* - 3x7 + 15x* - 17+

Solution:

The sum of the coefficient of positive terms is 12 + 15 =27

The sum of the coefficient of negative terms is 3 + 17 = 20 .

The difference of these is 7, and the sign of the greater Js positive: hence the required sum is 7x°.
Multiplication of Monomials:

To multiply two simple monomials together, first multiply their coefficients together and prefix their product
to the product of the different letters, giving to each letter on index equal to the sum of the indices that letter
has in the separate factors.

Example:
What is the product of 5x°y° and —3xy?
Solution:
(XY )(=3xy") = (SX=3) % 0y’ x )
= -15x%y°
Nate: '

The product of a monomial by any polynomial is the algebraic sum of the partial products of each term of the
polynomial by that monomial. '

Example:

Find the product of 2xy* and (4x* + 3y + 7xy)
Solution:

_2xy’(4x + 3y + Txy) = 8%y + bxy? + 14y}

Multiplication of two Binomials: | .
The procedure of multiplication of two binomials is iltustrated as:
1. Multiply each term of the first binomial by each term of the second.

2. When the terms multiplied together have like signs, prefix to the product the sign +, when unlike
prefix —, .

3. The algebraical sum of the partial products so formed gives the complete product.
Example:
Multiply (x + 3) by (x ~ 3)
Solution: (x + 3)(x ~ 5) = x(x — 5) + 3(x ~ 5)
=x?—5x+3x_— 15
=¥ ~2x-15
Example:
Find the value of (x + 2)(x — 3) - E+4)(x-9
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Solution:
First of all, multiply both pairs of binomials‘separate[y, then subtract the second result from the first.
GFDO-3) =xx-N+2x-3)=x—3xr+ 2§

=x'-x-6
(r+4)x~5) =x(x— 5) +4(x — 5) = x* — 5x + 4x — 20
=x'—x-20
Suotracting: (" = x — 6) = (x* ~x — 20) =x? - x — § — ¥+ + 20
| =14
'FOIL Method:

The product of the two binomials can be computed by the FOIL method. This method is illustrated in the
following example : : :

Last
l‘ FiTS"ﬁ First Outer Inner Outer
¥ term  term  tcrm term
(@+b) . (+y)=axtay+bx-+by
l L Inner -—T [
Quter

Example:
Find the product of (2x - 3) and (4x + 2) using FOIL Method
First ~ Quter - Inner Last
(2x-3)(Ax+2) = (2x)(4x) + X)) + (=3)(4x) + (=3)(2)
=8 +4x - 12x—6
=8x' - 8x-6
Important Binomial Formulas:
Following are most important binomial products, those occur frequently in algebra.

1. GEYx-y) =iy
2. {x+y) =J:2+2)cy+y2
7 3. (x-y)P =2 2xy+y?
Example:

Find each of the following products:
| @) (2a+3)2a-3)

b) (a-5by
Solution:

a) Using formula (x + y)(x — y) = x* - v

Here (2a+3)2a~3) =(2a)’ - (3% =4a’—9
b} Using formula (x — yY =x - PAS
© (@~ 5b)" = (a)’ - 2(a)(5b) + (5b)* = a® — 10ab + 25b’

Example: '

Givenx+y =5, and x* - yi= 10, what is the value of x — y?
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r

Solution:
Using the fact (x + y)}x —y) =x* - y2

GCxx-yy = 10
' 10
x-y = 73

= x-y = 2

E.i:ample: _
Find the value of xy, when (x + y)* = 25 and * + yt =3
Solution;
7 We know(x +y) =x* + 2xy + ¥
We can write (x+y)Y =" +y)+ 2xy
Substituting the value of (x +y)’, and x* + ¥* in above

25 = (3)+xy |
2 = 2y :

2 ‘
A ¢
xy o= 1l

Division of Polynomial by Monomial: ,

Division is the inverse of multiplication. The object of division is to find out the quantity called quotient,
divided ) !
divisor ~ quotient | S

Thus

[ . . It
To divide a monomial by a monomial, use distributive law, the index of each letter in the quotient is obtained

| by subtracting the index of that letter in the divisor from that in the divided. To the result so obtained prefix its £
proper sign the quotient of the divided by that of divisor. |
To divide a polynomial by a monomial, divide each term separately by that monomial, and take the algebraic -
sum of the partial quotient so obtained.
Example 1:
What is the quotient when —4x”y is divided by 2x. -
Solution; 2 fir
" ~4
The quotient = chl =-2xy
Tt
Example 2: :
Divide 12x° ~ 6x* ~ 9x by 3x
Solution: 3 2 B
12x —'éx——'2:4x2-2x—3 ' Fa
3x  3x  3x ,
Evaluating a Polynomial: ) So

To evaluate a polynomial, substitute the given value(s) for the variable(s) and then perform the given |
| operation. ‘

Example: .
Ifx=3,y=-7and z = -2, find the value of x* - 26y + 17z
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Solution:
X =26y + 172= (3) - (26)(~=7) + 17(2)
=9+182-34=157
Factorising Polynomials;
Writing a polynomial as a product of polynomials of lower degree is called factoring,

When each of the terms which compose a polynomial is divisible by a common factor, the polynomial may be
simplified by dividing each term separately by this factor, and enclosing the quotient within brackets; the
-common factor being placed outside as a coefficient.

Example 1:

Resolve into factors 4x* — 20x

Solution:

“The terms of the polynomials 4x* — 20x have a common factor 4x;
4* - 20x = 4x(x - 5)

Example 2:

Resolve into factors x* — sx + tx — st

Solution:

| We see that the first two terms contain a common factor x, and the last two terms a common factor t, we |
enclose the first two terms in one bracket, and the last in another. Thus,

X —sx+tx — st =(x2-sx)+(tx—st)
=x(x —s) + t(x - s); take (x — s} common
= (x-s)xr+1)

Factorising Quadratic Trinomials:

Some trinomials of the form x* + bx + ¢ can be factorized by triat and error procedure. This method is the
reverse of the FOIL method. This is illustrated in the following example.

:Example:
Consider the following binomial expansion:
(x+ 5)(x+6) x(x +6) + 5(x + 6)
x*+ 6x + 5x + 30
X F11x+30 (x + 5)x +6)
Noticeat 11 =5+6 and 30=5x6

This result can be used to factorize trinomials? For example, to factorize the trinomial x* + 7x + 12 we need to
find two numbers so that:

Product =12 and sum=7
The two numbers are 4 and 3

4 %3 =[2and4+3=7
SE T2 =k A)x+ D)
Example:

Factorize X+ 7x-18
| i) m?—9m+ 14
Solution:
) F+Tx-18
Product - =9 x (=2) =18
Sum =9+ (-2)=7
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XHTx— 18 =(x+9x-2)
i) m’'—9m+ 14 -
Product = (=7)(-2) = 14
Sum = (-T)+(-2)=-9
m -9m+ 14 =(x-T}x—2)

Example:
Find the value of (10001)?
Solution;
(10001)*= (10000 + 1)
= {10000) + 2(10000)(1) + (1)’
= 100000000 + 20000 + |
= 100020001
Example:
What is the value of (9999)*
Solution:

(9999 =(10000 - 1y
= (10000)* - 2(10000)(1) + (1)?
= 100000000 — 20000 -+ |
= 99980001
Algebraice Fraction:

An expression which has a variable in the denominator, is called an algebraic expression. Algebraic fractions
are added and subtracted using the same method as for arithmetic fractions. The denominator must be the same
before these operations can be carried out.

Example:
: G X ox
Simply J) 276
y x+3 x-4
i) 8§ ~ a4
Solution: '
I
VT
9x + 2x . .
= i]'z“—(iowest common denominator is 12)
1l
C12
. x+3 x-—4
i 8§ " a4
_xE3-2x—d) (x+3)—(2x—8) x+3-2x+8
- 8 = 8 N 8
C11-2x
T8
Mutltiplication and Division of Algebraic Fractions:
Algebraic fractions are multiplicd and divided using the same method as for arithmetic fractions.
Example:

e : _4___-----I--'-.-.........-....
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1 x 9
Simply i) Ex;
2 3
. a a
i — i —
_ 4 2 4
Solution:
) ._x_x.?. =3_x
15 y S5y
2 3
.. a a
i —
4 2 4
a’ 4
2 a
_2
T a
Example:
' 3 L
Simplify ——* ~X____also find the value when x = 39
(3x-1)(9x-3) | ,
Solution: 7
gx? —x (9 1) x(3x-1)(3x+1)

(3x-1)(9%%-3) (3x-13(3x+1) ¥3x-L(3x+1)
using a* — b® = (a +-b)(.a —~b) - o

_Z
"3
Now when x =39
39
Example:
- at-b?
Find the value of ) whena=29%and 4 =9.1
a—-
‘Solution:
a’ —p?
a-b
_ {a-b(a+b) —ath
fa-b)
=(29+91) =12
Example:
Simply —E—+-€£
: dc  ac
Solution:
£ %c_4a
4c eb  4b
‘Example:

79

www.theallpapers.com



80 . NTS (itz) SECTION - I: QUANTITATIVE ABILITY

What is the value of a and b, If a* ~ b’ =36 and a + b = 67
Solution:
a’~b =36 =  (a-b)a+b)=36
= (a-b)6) =36 as atb=6 .

S a-b =6 ... €8

‘adding atb_ =6 ... (2)
2a =12

= a =6

‘Substituting a =6in(2) we have
6+b =6, b=0

S a =46, b=49
‘Example:
Find the value of xy, when x* + y* = 58 and x* ~ y* = 42
‘Solution:
adding

& +y)+ (P -y =24
(58)+(42) =2' = 2' =50 = x=+5
Substituting x =45 in x> +y2=29
! : (5)2.;.),2 =99 = )«’2:4 = y=142
= | xy=(5)2)=10 |

= il e Questine (MR) =
).Ql- If x =235 and y = 117, then %ﬁ—z =9

(A) 18 - B) 100

() 115 Dy 352
Q2. If x* —y2 =16 and x* +_y2 = 34, which of the following could be the value of xy?
I 15 I ~15 I 45 -
(A) - onlyl (B) only II
{(C) Tlandllonly - (D) lonly
:Q3. The average of the polynomials, 2x” + 5x - 6, 5x — 5x ~ 6 and 30 ~ 7x? is:
(A) 14 ' B) 18
(C) © (D) 5x
Q4. What is the value of x* + 14x + 24, when x = 854?
T (A) 1000 (B) 100,000
(C)y 741,296 (D) 742,398
Q5. Ifx*+)*=9and (x - y)* = 3, what is the value of xy?
(A 16 ' B) 9
(C) 6 ' o 3
Q6. The value of (5x + 6)(x + 12) — (5x — 6)(x + 3) is:
' (A 2(5x7+9x) (B) 14
© 4 o 22

1 1 1
Q7. If; +; = and xy = z, what is the average of x and y?
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(4) % B !
© I o
Q8. Ifp’-¢*=d8and p- g=12, whatis the average of p and ¢?
@A) 4 S ® 6
< 2 (D) 12
. 1 2 1 2
@ () (o] -
(A) 4 ® 2
2
(€) 2(;—2+ _xZJ ®) 2(1;2" ]
1 .. 1 |
Q106. If(x +x)=81,thenx +;5=? -
(A) 6563 | (B) 6561
(Cy 6559 @ 79
Q11. Ifx <0, then -3 is:
' (A)  less than (-3x)° 1B) greater than ‘(—33:)2
(C) equal to (-3x)
(D)  greater than or equal to (—3x)°
Q2. x>y, then (x - y)(x +) is: '
{(A) equalto (x—y)(x~) (B) less than (x — ¥)(x — ¥)
: (C)  greater than (x — y)Xx - y) (D) options Aand C
Q13. Mfa=-5and b= 3 then —*b is:
' (A) lessthan 0 (B) equalto
(C) greater than 0 (D) options Band C G
Ql4. (a+b)a-b)= | ,
(A)  ala~b)-bla—b) (B)  a(b-a)+bla-b)
- (©) aatby-b(+a) D ala-b)y+bb-a)
Q15. 3’;2 _";7 and (x > 0), is:
| (A) lessthan 2x+9 (B) equal to 2x + 9
(C) greater than 2x + 9 (D) cannot find
Q16. The sum of the polynomials, 6x” + 9x — 8 and 2x* — 5x + 3 is:
(A) 4x'—14x-5 (B) 8+ ldx+1il
C(©) 8P —4x+5 D) 8 +4x-5
Q7. (627 +9x—8)— (dx'—5x+3) =2 -
(A) 27 -14x—11 B) 2+ 14x— 11
(©)  10x*+4x-11 (D) 2%+ ldx+ 1]
| Q18. The product of —3x’y and 2xMz is: '
(A) -6x"? (B —6xy'z
(C) -6z (D) 6xy'z

——
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Q27.

Q28.

Q19,

Q.
Q.

Q23

Q24.

"Q25.

~Q26.
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What is the product of 2x and 6x* — 3yt + 42
3, 2
(A) 3X-nmi+2 (B) ~ 2+
(O 12x7 - 6xhy? + 8 D) 6x —6x? y - 8x
What is the product of (2x + y) and"(4x - 6x1%)?
(&) &+ 127 +ady-6n’ (B) 8- 127+ 4%y + 6P
(€) 8 +12A 446 D) 8~ 125 + 4y - 6/
What is quotient if 36’y + 21xy%z is divided by 9xy?
3
(A)  4x- gyz2 ' : (B) 4y — 7 yzz
39 : 73
(O 4x+a)z D) 4)§+§pz
If p=3q — 5, then what is the value of g in terms of p and 5?7
' +5 =5
A 2 . - ® &
. 5 _ * 3
© 2 ® o=
Ifx ~ 3= 11, what is the value of x — 67 |
A) 14 _ (B) 8
© 22 : : S 19
xy'-1_,
xy -1 , ‘ .
Ay xwy-1 ®)  (+D
©  OGp+1y D (1-x)
1
Ify=111,whena landb 3,theny—
- a'h
. -
@A) 3 ®)
© 3 R I
if =1, thenx=
I+ | | |
Ay 0 . By 1
- 1
© 2z D) 7%
If a* + b” = 16 and (a—b)? =4, then ab is equal to:
©(A) -6 (B) 20
‘ (8] =20 (D) 6
Ifa’ - b> =27 and a’ + b? = 13 then the value of ab is equal to:
@ 245 - B) 2135
(<) 14 o , D) 20
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Q29.

Q30.

Q31.
Q32.
Q33.

Q4.

Q3s.

Q36.

Q37.

Q38.

: i 2 1 T
What is the value of [—- + x} - [—- — x:| ?
X

X
(A) 4 (B}
© 2 D)
. \ \ 1 1 1 ‘
What is the arithmetic mean of x and yif —=--— and xy
X z y
(A) 1 (B)
X+y+z
LIz ®)
: 3
Ifx’ — y* =25 and x—-y=35, then the average of x and yis:
(A) 25 (B}
<) 15 (D)
1 1Y |
Wi:at is the value of —+ ._Ju::L , when (x - —) =367
X X
A) 6 (B)
() 38 (D)
m’—-m-6
What is the value of ‘—”‘G—Tg, when m = 66667
(A) 6666 (B)
(O 0 (D)
If 7+ 4p ='q — kp, what is value of p?
44k
@ (B)
B it
© I (D)
bv? ) , .
IfF=C+ K then v is terms of F, C, K and b is:
K
(A) % 1/—6(1" -b) (B)
K
©) + \}?(F -C) (D)
If x =7, what is the value of x*? + x'??
(A) \2 (B)
(©) 49 . D)
What is the value of m* + 7m — 18 when m = 917
(A) 8882 (B)
{O) 1260 (D)‘ _

What is the value of ab, when a’ + b? = 9 and (a—by=7?
(A) 16 (B)

d
X

=z?

-+y
=

N
|
o

~
[
LN |

|

-~
o
=

iJ%—(FK—C) .

KF+C

8900
8918

83|
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_ © 1 ®) 8
Q39.  What is the difference of the reciprocals of x* and y*? ‘ ,
: 2_ 2 S
@ - ®
| vl - .
© 7. 1 D) Xty
y -x _ .
Q40.  Whatis the value of a° — b’, when a+ b =295 and a — b= 1000?
| (A) 000295 (B) 00000295
_ (©) 295 ; : (D) 2950
‘Q41.  What is the value of (x — Tx + 8}~ (x — N(x + 10)?
' (A) 34 S (B) 146
(© ~146 (D) —l4x+34

@oﬁmfwy ﬁ@m =3

.+y=235+117=352

_ G opt y)
QL @) = Py
Q2. (C) Addmg both equations i.e.,

?:x =50 = x*=25
= x=+25 ‘
Now, 2 +3* =34 = 25 + )% = 34 = 5 =9
=y=+43
Hence, xy=(-5)}-3)=15= 83
and xy= (—5)(3)--15 =(5)-3)
So correct answer is C.

Q3 (C) First of alf we find the sum of the three potynomials, then divide the answer by 3
Sum of the three polynomials

2 +5x—6
5% —5x— 6
~Tx? +30
18
Sum of the three polynomials
3

Now, Average=

_18
ER
Q4 (C) To avoid time consummg calculation, factorize the given polynomial
X+ 14x+24 =22+ 12x+2x + 24 = x(x + 12) + 2(x + 12)
=(x+2)x+12)
Substituting the value of x in above -
= (854 +2)(854 + 12) = (856)(866)
=741,296 :
QS (D) Solving (x - y) =3 +y Exy 3
Substltutmg the value of x*+ )* in above
& +3% - 2xy=3 = 9-2xy=3 :
=9-3=2xy=6=2xy
: =Dxy=3
Q6. (D) (Sx+4)x+ 1)~ (5x—6)(x +3) ="
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(5x* + 5x + 4x + 4) — (5x* + 15x — 6x — 18)
(5x* +9x+4) - (5x* +9x ~ 18) =4 + 18 =22

| Jpe 1 1.1 1 x+ 1 x+
. 1Q @A) c=mtem = _ I oy
zZ xy z X z z
- 1 _xty
=2l=x+y=5="5

xty 1
Hence R

Q8. (C) p'-q' =38 (p+a)p-9) =48 ..()
Now, given thatp — g =12 .1
Dividing equation (i) by (i), we have

p+a)p —q) 48
v -q) 12
ptqg =4 ..(iiD)
Dividing both sides of equation (m) by 2, we get
ptg_A4_

2 2
Q9. (A) Expanding each square of the polynomial, we get

(%+x2+2)—(;1:+x2—r2) |

1, 1
= (;z+x +;2—x1—x2+2)=
Q10.(D) Given (x +;1£’) =8l = x* +;11+ 2=18l1
| nf+§=m—2ﬂf+§—w
| Q11.(A) Since x is negative (,* x < 0), therefore x* is positive, implies that —(+3)(+’ ) = -3x is negative
Now, we take( 3x) because x is negative.
L [F3(-0F = (-3)(=x) ‘9x,
, whlch is positive, hence - 3x? is less than (—3x)
QI2.(C) Since x > y, therefore, x — y is positive. Thus dividing (x — y)(x + ) and (x — y)(x - ) by (x —y), we
. x=Nx+y) E-pE-p
ave,
' X~y x -y
xty x=y
Because both quantities are positive, but L H. S is greater than R.H.S.
QI3.(A) Asa=-5andb=3 = -a*F = ~(-5)’(3)°
o —a’h = 2527
=675
_ which is clearly less than 0.
Q14.(C) If we multiply (a + &) by (@ — b), we proceed as
| ala + b) — b{a + b) so option C is the correct answer.
%% -27 3*-9  3x -3k +9)
x-3  x-3  (@=3
which is clearly greater than 2x + 9.
Q16.(D) (6x*+9x — 8) + (X — 5x +3)
= (6x% + 2x*) + (9x — Sx) +(-8 + 3)
=8’ +4x-5 -
Q17.(B) (6x°+9x—8) — (4x* - 5x +3)
= (6x% — 4x)) + (9x ~ (=5x)) + (-8 - 3)
=20 + (9x + 5x) + (=11)

1 Q15.0) =3(x+3)=3x+9
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=2+ 14x - 11
Q18.(B)  2xh:
' x%fy
_ -6x"y3z
Q19.(C) 6x* - 3xy’ + 4 P
' .x2x ' o : |
, 12x* ~ 6x%)* + 8x I
Q20.(D) (2x+y) x (4x* — 6xy )= 2x(4x - 6xy )+ y(4x - 6x37)
=8x - 2ch +4x'y - 6x)°
Q21.(D) (36x’y +21xy°z) + Oxy
_36x’y +2hy’z  36xy L 2y’z
9xy Oy Oxy
=4x + gyzz
Q22.(A) p=3g-s
Dpts=3g = q =

Q23.(B) Given,x~3 =11
Subtracting 3 both sides of the equation
x-3-3=11-3

= k-6-4.

Qi4.(B) Factorizing the numerator
2y -1 _ Qy + D@y 1)
xy -1 ey -1

Q25.(D) y=

_pts
3

=zxy +1

T 1 puttinga=1and b = 5, we get
aty o
y= _L:>y"'715:‘+3:>y'—4

1
17113
1

Q26. A =1, Solving for x

1+:}+x

1 : . .
l+x+x 1 (Taking “1 +x” L.C.M in denominator) _

I+x
Ix(1+x) | (Multiplying denominator.
1+ "~ and numerator by (1 + x)

O+@xﬂ+ﬂ
L

=7 +2x =] 2 ltx=1+2x=>1-1=2x-x
=x=0

Q27. .d) a'+b =16and (a-by} =4
: (a-b)} =4 = a’+b-2ab =4
=. a*+b’-4 =2ab
but a’ + b® = 16 substituting above equation
' 12="16-4 =2ab
-

Q28 b)Given a’-t® =27and ai+b? =13
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Adding  a'+b’+a’-b? =27+13,
22 =40 = a® =20
-~  Whichgives 20+b =13 = p* =_7

a’h?  =—140 = 1408 -
ab =1f35i= 2435 ' .
2

. 2
Q29. a) l:—1—+x] —{l— :,
X x

Expand each square

2
LN .
X . X _

l:i2~+-3c2 +2j’—|:%+x2 —2]:%+x2 +2——15-—Jc2 +2
X xt x

x
=4
Q30. d)l=l—-l:>—1—=l+l::>l=x+y
Xz y z xy z xy
:>ﬂ=‘x+y'
Z
. butxy =z which gives
F4
_.:x+y
z
=1 =x+y
- x+y=_1_
2

I (o

Q31. a)Given xz—yZ. 25and x -y =3
oyt =25 = (x-y)x+y) =25
but x-y =5 (given)

=]

=  Sx+y)y=25
= x+y)y =5
‘ xty 3
= ) —2-—2.5
Ly -
Q32 ¢) (x——j =36,  Expanding the square
x ‘
2 1 '
X +_T—2 =36
x
2, 1 '
= x'+— =38
x
2
m-m-6.
Ry
_m’-3m+2m-6 ~ m{m-3)+2(m-3)
{m-3)? (m-3)?

87
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_(m+2)m=-3) _m+2. 6666+2
(m —3)? m-3 6666-3

6668
= 6663 1 (approx)
Q34. ) T+4p =q-kp

S Ptk =q-7
. P T4k B _ y
. ’ b 2 . ;
©OFK-CK=b? S =K_Fb—c_’_'
. R , ,

v o= -_F.J-IE—(F—.(?‘)—’

Q3%6. (C) x?+x” ‘and x =7 /
. - 751'2’ ’
5, 41 = 52 ia-li2
) =75/r'—|f2=72= 49
1037 B Given m*+7m-18 anm=91
m*+ 9m - 2m — 18 '
=" m(m+9)~2(m+9) = (m—2)m +9)
= (91 -2)(91 +9) = (89)(100) '
= 8900
Q38. (C) Given (a-b)’ =7 and a’+b* =9
a’+b’-2ab=7 = 9-2ab =7
= -Z2ab. =2
-

Q39. (A) Given ‘,xz and y*

] 1 .
. reciprocals of x* and y* are 2 and 7 and their difference is

. 2 .
bt
Q40. (D) Given a+b =295 a-b =1000
(a + b)(a — b)=(2.95)(1000)
. at-br  =2950
| Q41. (A) Given (x—7)x+8)—~(x-9(x+10)
' (P Hx-56)— (x4 x—90)
X Hx—56-x-x+90=34

AR A ROk R
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Chapter 2
"EQUATION

An equation is a statement that has an equal sign. The parts of an equation to the right and lefi of the sign of
equality are called sides of the equation and are distinguished as the right side and left side.

Highest power of the variable determines the degree of the equation. The letters used for variables in an
equation are called unknown quantity. The process of finding the values of variables is called solving the
equation, The value so found is called the root or solution of the equatlon

Linear Equation:

The equation in which the highest power ofthe vanable is ong; is called a snmp[e or linear equation ofthe first
{ degree. : :

Example:
Ix=9,2x+ 5l= T,x-T7T=9 '2{—%= 5 are lincar equations
Axioms of Solving Linear Equation:
The process of solving linear equation depends only upon the following axioms: *
1. If we add equals in an equation on both sides, the sums are equal.
2. If from equals we take equals the remainders are equal.
3. [fequals are multiplied to both sides of an equétion the products are equal,
4. Ifequals are divided by equals then the quotients are equal.
Rules of Solving Linear Equation:
We use following rulcs to solvmg a linear equation. ) -
Rule 1: . :
In a linear equation, any term may be transposed from one side of the equation to the other by changing sign.
Example I:
Consider a equation
~Tx+14 =-3x-18
Transposing 3x+ 14 =7x-18
cor 18+ 14 =7x-3x
which is the original equation with the sign of some terms are changed.
‘Examp!e 2
Solve3x-8=16
Solution:
| The variable x is multiplied by 3 and then 8 has been subtracted

[} =[x ][ 3-8 ]

Transposing the operations of “x”, “~ in other words “undo” or backtrack these two operations, first add
8, and then divide by 3.

G 3] -G

§ To keep this equation balance, the same operation must be carried out on both sides of the equation. The
process of solving above equation is illustrated simply in two steps as fellows:

3-8 =16
3x-8+8 =16+8

Ix+3 =24+3
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Steps for Solving Linear Equations:

1. If the equation involves a fraction, first, if necessary, clear the fractions.

2, Transpose all the terms containing the unknown quantity to one side of the equation, and the known
quantity to the other side of the equation.

3. Collect the terms on each side.
4. Divide both sides of the coefficient of the unknown variable.
5. Compute for the result. '

Example:
) L4 -1
Solve (i) 7Ix—-12=3x (i) —=—
x 3
3 . |
[ ———=—- IV =
iy I+x 2 ") 3+a 3
Solution: Check |
(i) Tx-12=3x Substituting x = 3 in
Tx—3x=12 equation 7x — 12=3x
4 =12 7(3)-12 =3(3)
x =3 21-12 _.=9
6 =9
‘ Solution is correct f
(i) _‘_1_=*-_1 | . Check SL.Jbs;citutingx: -12in -
x 3 S
Multiplying both sides by 3x x 3
—~x3x =:lx3x Azt
x 3 2 3
12 =— o -1 -1
_ ( Dx}+ (== 12+ (-1) 3 3.
x =-12
Note: 3xis LCD
LSolution is correct j
1 Substituting x = 5 in
(iii) - Check 3 1
[+x 2 _ = - .
Multiplying both sides by 2(1 +x) I+5 2 N
. 3 1
1+ 2(1+x)=——x2(1+x) -6__5
' 6 =1+x 1.1
6-1=1+x—1 2 2
x =35

L Solution is correct ’
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Check . :
4. 1 ituti = -9
() =t Check Spbstltutlng a 9 in
I+a 3 given equation
Multiplying both sides by 3(3 + a) 4 ol= 1
(31;Jx3(3+a)+1x3(3+a)=%x3(3+a) 3+(-9) 3
4-6
(4x3)+3(3+a)=3+a —4—+1 = —
Removing Brackets -6 B
12+9+3a =3+a _-2_1
21+3a =3+a -6 13
2t+3a-21-a=3+a-21-a I 1
2a=-18 P
2 =9 | 3 3
Solution is correct
Example:
1 1 1 .
If — = —+—, what is the value of x?
X y z
Solution:
1 1 1
L= = —
X Yy z
1_zry
x vz
Multiplying both sides by (xyz) ’
+y
x yZ _
yz  _ x(y+z)
y+z . (y+2)
x =%
Y+z
Example:
Ifx=y(a+b), find a in terms of x, y and b.
Solution:
' x =y(ath)
x _y@a+b)
Y y
p ?— b =a+b-b
la =%_b
: Y

| Solving Second-Degree Equation:
A second-degree equation involving the variable x has the generalized form
axl+bx+c =0
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where a, b, and c are constants with a = 0. Second-degree equations are usually called quadratic equations, A
quadratic equation in which the term containing x is missing is called a pure quadratic equation. Examples of
second-degree equations are

2 -5x+12 =0
4 =16
_ % -12 =3x+5
Example:

If 2 =x* + y* and x > 0, what is y in terms of x and z.
Solution:
2 =14 y?
2oy =2 +y -y
- v ___ 2

Taking square root
The value of \f_ is % |

Example: ‘ _
If x is positive number and x* - 25 = 56, what is the value of x.
Solution:
x~25 =356
X =25+25 =56+25

X =81

Taking square root
Vi =Af81

x =19
But x is +ive (given) ' s

x =9

Example:
What is the value of 2*** when 3**2 = 817
3 =81 = 3=3'mx+2=4
= : x =2
Now 2 = =2=3
The Index Laws:

For multiplying and dividing powers, we use some rules. These rules are called index laws.
These rules are summarized below:

Multiplying powers =20
xa
' Dividing powers Y =x°
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Power of a power ()P =
Power of a quotient (EJ = ia.
- B
Power of a product (xy)* =x%"
Special Index:

Zero Index ¥ =

Index in fraction ia

=

I
| ﬁ"

H —

Index in negative form X =
Example:

Find the value of x when 277 %' 1 = 72972 +3
‘Solution:

277571 =797

Take LHS. 2757 =3y Ztlagihrbagteed |y
1 by Power of a power in Index law '
Now take RH.S. 72977 =(36) % "Iz 362+ o g-tnv 8 9y

comparing (1) and (2)
3‘_-6.\'+3 = 3—I?_x+ 18

= ~6x+3 =-12x+18
= —6x+12x =18-3
6x —15:>ng
= x =2
2
Check:
5

Substitute x = 5 in given equation

27—2x5l’2+1 =729—2!5Q+3

27t =729
(33)-4 = (36)—2
3"]2 — 3—[2

Hence the solution is correct,
Systems of Linear Equations:

fA system of equation is two or more equations considered together. If the equatmns in a system are linear, then
it is called linear system of equations. The following system of the equations is a linear system of equations in

{wao variables
xt+y="17
{x -y =3
multaneous Equations: | ‘
- |!A pair of equation which has two unknown, and are solved together, are called simultaneous equation. ln
simultaneous equations the Values of unknown quantltles satisfied both the given equations.
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3x+ 5y 9
_ x+7y = -19

Solution of a System of Equations: _
The solution of a system of equation is an order pair that is a solution of both equations.
This system of equations can be solved by following two method

(1) Substitution Method

(2) Elimination Method
(1) Substitution Method:
This method is illustrated in the following examplc

1

Example:
Solving the following system of equations using substituting method
3x-4dy = 2
4x+3y = 14
Solution:
C3x—4y =020 L 0
ax+3y = 14 )
Solving equation (1) for x in terms of y
Ix—dy=2= 3x=dy+2 > x= 5:’—3—2-
L
Substituting the value of x = ﬂi—z in (2)
+2
4(5-‘“-:,)——) +3y = 14 ..., 3)
To get rid of friction multiply both sides of the equation (3) by 3
Ady+2)+9y = 42
=l6y+8+9y = 42 _
= 25y = 34 . I
_ | - |
= 0 |Y T3 - i

) 34
To find the value of “x™ substitute y = 25 in equation (1} or (2). Here we substitute it in equation (1)

Ix- 4[25) = 2

T5x-136 = 50

75x = 186
‘ 186
X = : N .
75 , _ _ _ |
62 . '
x = ==
25 . : ' -

62 34
The solution of the equatlon in the form of order pair is (25 25)

Elimination Method: ' o o y

The process by which we get rid of eLther of the unknown quantities. is called ehmmatlon In th]S method one
of the unknown is eliminated by adding or subtractmg one equation from the other. '

S ————
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Note: Since multiplying each s1de of an equation by the SaME NON-Zero constant does not change the solution
of the equation. Therefore, if the coefficient of the unknown aré rot the same size, one or both equations are
first multiplied by an appropriate number. :

Example 1:
Solve )
x+2y = 22 (D)
: Tx-2y = 2. (2)

Solution:

Since y terms have equal but opposite coefficient, eliminate by adding .
x+2%f = 22 . (0
x- = 2 e )]

(by adding)2x = 24

Substitute x =12 in (1)
12+2y = 22 = 2y=10

y = 5
‘Solution set is (12, 5)
Example 2:
Solve
Ix+6y = 11 ... n
x+dy = 9. (2)
Solution:

In above system of equations to eliminate the x variable. Multiplying equation (1) by 2 and equation (2) by
~3. Then add the resultant equation and solve for y

6x+18y = 11 ... (1)
—6x—12y = 27 ... (2)
by = -5
3
y =-%

Note: The multipliers we chosen so that the coefficient of the variables we want to eliminate are additive |

inverses.

Substitute y=-— % in (1)

- 16
3x+6[-6'5') = 11 = lIx=16> x='3—

e (165
Solution 15(3, 6)

Example 3: ‘
What is the arithmetic mean (average) of x and y, when 3x + 4y = 21, and 4x + 3y = 35
Solution:

Ix+4y =21 ... (0
dx+3y = 35 ... (2)
(1) +(2) Tx+T7y = 56
| TetTy = 56 = Tx+y)=56 = x+y=8
' x 8
Arithmetic mean of x and y is 2 =2 =

o o e e ok ook o oK 0K AR ok R OK
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QL.
Q.
Q3.
Q4.

Qs.

Q6. -

Q7.

Qs.

Q9.

Q10,

Ql11.
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- I 3x + 9=18, what is the value of x + 37

Ay 3 @ 6
(© -3 | ®) 36
If 5x + 12 = 44, what is the value of 5x - 127
(A) 24 (B) 32
(©) 20 _ o 2
I 3x+ 17 =9 — x, what is the value of x?-
Ay 2 (B) 3
© -2 o ® -3
If x — 5=9, what is the value of x* — 57 '
(A) 196 (B) 191
€ 16 D) 11
If at — b = ¢ — dt, what is the value of ¢ in terms of a, b, c and d?
b ¢ a
w ®
© £ m £
atd
1 1 1. - N :
Ifix tyxtgx= 22, what is the value of x?
{A) 88 (B) 44
© | (D) 24
If 2x — 3 = 15, what is the value of (2x — 3)*?
' (A) 81 B) 227
- (C) 225 (D) 225
- If 81" = 377, what is the value of x?
A) 47 (B) 27
(C) 5t (D) 14
I ;"’i"}-’ =7, then x =
a) x+1 ®)  x-=
7 7
(©) ~.l;r- x ® -1
If x =2+ 5, and y = 47, what is y in terms of x?
x=5Y x +5
(A) [T] (B) 5
© (x-57 m 2
If x is a positive number and X+36= 100, what is the value of x?
(A) 6 B) 8
c 14 (D)

64
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Qi2.

Q13.
Ql4.
Q15.

1Q16.

Q17.

Q18.
Q19.

Q20.

If 4°* = 8" what is the value of x?

3 . 5
A 3 B) 3
3 .
© - D 4
If '\/; =9, then x* — \f; equals:
(A) 6561, . (B) 2530
(O 6552 ™ - AJ6-9
L +3 12 " 1 ) :
6 —ata then positive value of x equals:
(A) 5 By 12
€) 15 ®) 18
If x and y are positive integers and x* + 2)* = 41, 2,1c2'+_-y2 =34, then x* =
(A) 6 B 8
<y 75 ™ 9
2
For any positive integer p, = ‘[;- and £p = 3, which of the following is an expression for the
product of $p and £p? '
2 1
— * B —_
@ 5 - ®
o »r Dy 3p

Ifa, b, and c are dlfferent positive odd integers and « + & + ¢ = 11, what is the greatest positive
value of c?

A 9 | - ® 7

©) 3 ® !
Ifn+S5S=nx5thenn=

(A) 125 o B) 15

(C) 05 (D) 5

If% = .75, then 4q — 3b =

4 1 B ¢ )
(C o o 3
Let ab = ¢, where a, b and ¢ are non zero numbers If a is maltiplied by 3 and c is divided by 3,
this is equivalent to multiply b by: ' :
1

A 3 B) 3

© 3 ® 9
If 5a =3, then (5a + 3)* = ?

(A 9 | (B) 36

€) 4 , D) 25

1
Ifa-— thena =7

| —

1
Ay 3 - 7 (B)
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3 | 1 3
© 3 ®
] Q23. 1£3a-5=7, whatis the value of a? 1
2 {
@ 3 ® 4 ]
© 12 ® 2 1
5W ) 1
Q24. If4+ 5= 19, what is the value of W?
(A) 6 (B) 30
©) 15 (L) 75
Q25. What is the value of (11 ~ y) when 121 — 11y =772
' (A) 11 (B) 44
() 7 (D) 4
Q26. What is the value of x* — 4, when x° - 4x* = 64 and x* = 47
4 16 ® 20
() 12 (§1)] 3
Q27.  One factor of 8¢° — 27y is (2x - 3y), what is the other factor?
(A) (2x +3y) (B) (4x* + 9y")
© (4% + 6xy +9y%) (D) (4x + 12xy +9y)
Q28. IfF32°"7=16""% thenx= '
4 oy _ (B) Sy
© 3 ) 3y
Q29. If px - ¢ = r - sx, what is the value of x?
pts r+q
GV . (B) p+s
r— SI I — g
_ © p+s @) p—s
Q30. If one factor of a> — b* + am + bm is a + b, then the other factor is
(A) (a+b-m) (B) (a - m)
() (b-m) (D) (a—b+m)
Q1. (B) 3x+9=18 = 3(x +3) = 18(Taking 3 common from L.H.S)
3(x+3) I8 . '
= —()6—3—1= 3 = x 13 =6 (Dividing both sides by 3)
'Q2. (C) Given that 5x + 12 = 44, subtracting —24 on both sides of the given equation, we have 5x+ 12— 24
=44 -24 , o \
=5x—12=20
Q3 (C) Ix+17=9-x = x+x=9-17
= 4x=-8 ' ‘
-8 )
= x==-2
Q4. (B)x—5=9:>x—5ﬂ_-'%§‘*‘:9_+5 _
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(adding 5 both sides of the equation) |
>x=14=x=(147 =196
Now x’-5=196 -5 = x* - 5= 19]
Q5. (D) at—b=c—dt = altdi=b+c
= Ha+d)y=b+c
_bre
a+d

= Z

1 1 | '
Q6. (D) ‘2‘x+zx_+§x= 21, (taking L.C.M, §)

4+ 2x +
_x___g__x = 21, Muitiplying both sides by 8, we have

7
%.x8=21x8 o Tx =21 x 8

21 x 8
7

= x=3x§

= Xx=

= x=24
Q7. (D) Giventhat2x-3=15
Taking square both sides of the equation, we get
(2x + 3 =(15)
= (x+3)2=225

Q8. (A) 81" =37
Bx3x3x3)° =377
(34)10 =37
340 = gx-7
= 40 =x-7
= 0+7 =x~7+7
= »

I |
Q9. (B) x—'_‘:; = 7, Multiplying both sides of the equation by (x — y), we have

Xy &=y =Tx(x~y)

1 =7x-7y

= Ty =Tx-1 = y=

1
Sy=x-5
Q10.(C) Let x=2r+5...(i)and

y=47 (i)
Solving (i), for ¢
X=2U+5=>x-5=24+5-5

-5
=mx—=5=2¢ :>x—i—=

e
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: x¥5_
:>2-[

Putting the value of ¢ in (ii), we havg
x =5y '
y= 4( 2 )

4
y=3(x- 5= y=(x- 5y

| QILD) ¥ +36=100  =x2+36-36=100- 3¢

= . =64

= =64

= x=+18
Since x is positive = x=8 .

|on2.B) 4**=g-!

= (2x2F" =@2x2x2y"!
- (22):+5 =(23):+5
= 22x(x+5) =23(x+s)
= 2uH _ Hdee s
= 2+ 10 =3x+15
= 2x~3x =15-10
= =3x =5
o 3% _ 5
-3 -3
= X =-§
3

Q3.0 Vx=9=x=81 = ¥ =¢56]
| Now x* ~fx = 6561 — 9

= x—Afx = 6552
a+3 12
o140 36—~=m = (@a+3)a+4)=12x6
BN d+7a+12=72
= d+7a+12-72=0
= a+7a-60=0

= a+12a-52-60=0

= a(a+12) - 5(a+12y=0

= (@-5}a+12)=0

=

] Q15.(D) Given 2x? + ) = 34

= ¥ =34 - 252

Substituting the vatue of y* in the first equation
X +2)7 =41, gives

X +2034 -2 =41

=%’ + 68— dx' =41
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= -3’ =41 -68 = -3 =27
27
=3 =21 = x =T 5k =9
B 2
: 9
QM)  $p=5andgp =%

2
9
$p.£p=%x;:>$p.£p=3p

Q17.(B) The set of positive odd integers is {1,3,5,7,9......}

The sum of the three positive integers should be 11. If we take greatest possible value of ¢, then there
_ exist least positive integers @ and &, the value of least positive integers @ and b is 1 and 3, so their
sum =1+ 3 = 4. Thus the greatest positive integeris | +3+c=11=4+c=11

=
Q18.{(A) Giventhatn+5=nx5
Subtracting » both sides of the equation
nts—-n=51-n

5=n(5 - 1) (Taking » common)

5=4n
= %=i4ﬂ (Dividing both sides by 4)
= n=125
QA(O) §=75 =F-Tp=i-7

| =4dg=3b=4a-3b=0
Q20.(C) ab=¢ (D)
If @ is multiplied by 3, and ¢ is divided by 3, the above equation becomes

. c
3ab =3 A2

i
The above equation (2), is equivalent to (1), if b is multiplied by 9

3ax$b=

win

ab = Asab=c

wlo

C
3(.'—3\:}8—0

|— W)=

1 QLL.B) Sa=3=5%a-3=0 (D
Adding 6 botfi sides of equation (1), we get
Sa~-3+6=0+6=5a+3=6 ..(2)
Syuaring both sides of equation (2), we get
(Sa+3) =(6)=(5a+3)* =36

Q22.(D) a =% = (a)’ = @3

3 Ix1x]

= 4T3 3x3
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3_ 1
= @ =97

Q23. (B) 3a-5 =7 :
= 3a—5+5 ='+5(adding 5 both sides)
= 32 =12
= a =4

5W

Q24. (A) 4+5 =19

= 4 +§2ﬂ-—4 =19-4 (To get rid 4 from L.H.S. subtract 4 both sides)

= STW =15 (To get rid 2 from L.11.S. muitiply 2 both sides)

-%w“x2=15x2 = 5w =30

last to get rid 5 from L.H.S. divide both sides by 5

SW 30

535 =
{Q25. ) Given 121-1ly = 77taking 11 common from LHS.
{11 -y)=77 Dividing 11 both sides

Hl-y) 77
I

: = ll-y =7
1Q26. a)Given x*-4x' =64andx’=4
x'(® ~4)  =64(Taking x* common)
4(x* — 4)=64 {Substituting the value of x*)
= x*-4 = 16(Dividing both sides by 4)
Q27. (©) & -27
= (2% - Cy) = (2x - 3y)4x® + 6xy + 9y?) (factorizing)
Q28. (D) 32*YY =16"*Y
(2)5(x+y) - (2)4{z+2y) o AMESy _altly
= 5Sx+5y =4x+8y
= Sx—4x =8y-S5y
Q29. (B) pr—-q =r-sx
‘ px+sx =r+q
= xp+s) =r+q
_rtg
pts
Q30. (D) a’-b’+am+bm -
' (a-b}a+b)+m(a+b) asa’-b =(a+b)a-b)
(a+b)}a-b+m)

X

0 ok ok s e o ook o ok e e ok e ok
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Chapter 3
INEQUALITY

An inequality, or inequation is a statement which involves one of the sign below: .

< Less than

< Less than or equal to

> Greater than

‘> Greater than or equal to

Examples:
6x >52
Ity >-101
-3x <§
52w <9
The set of all solutions of an inequality is called the solution set of the inequality. For example the solution of
x+ 3> 35 is the set of all real numbers greater than 2. -

Note:
Equivalent Inequalities have the same solution set.

Representation of Inequality on number line;
[nequalities such as x > 3 or x < 3 can be represented on number line.

In following number line a circle “[_]* shows that x is included and a rectangle «O shows that it is not

I R R A B A G A

Note:
1. Any quantity x is said to be greater than another quantity y when (x — y) is positive.

Example: _
Ifx =2 and y = -3, thus x > y because 2 — (-3) = 5 or positive.
‘2. 'y is said to be less than x when y — x is negative.
Example:
If x =2 and y = -3, than y < x because —3 —2 = -5 or negative.

Propertics of Inequalities:
We apply the following properties to solve in-equalities.
1. An inequality will still hold after each side has been increased, decreased, multiplied or divided by the
same positive quantity

If x >y
For ¢example: xtz > y+tuz
x—-z > y-z
XZ >y,
. X
R

2. In an un-equality any term may be transposed from one side to the other if its sign be changed
If x-y > z :
For example: x > z+ty
3. If the sides of an inequality is transposed, then the sign of inequality is reversed
‘Example: If x > y,thenevidently
y < x

www.theallpapers.com




104

4. If both sides of the inequality are multiplied or divided by a negative number, then direction of the

inequalities sign is reversed
Example: If x >y, then -x <yand
A Xz < yz
5. The square of real quantity-is positive, therefore it is greater than zero.
Therefore(x — y)* is always positive
-y > 0
Xty > 2xy

6. If x and y are two positive quantities, then their arithmetic mean

geometric mean (ny .

Xty

2 >

=3

Example:
Solve the following inequalities

M 3x-11<13 (i) :2"-52

Solution:
(i) 3x -11 < 13
Ix=11+11 < 13+11 (using property 1)
3x < 24
3x <24
ERREE (using property 1)
x < 8
(i) =<2
_Ex-xz < 2x2 (by property 1)
-x < 4
—xx-1 > 4x-1 (using property 4)
2 x > —4 _
Example: Find the greatest possible value of x, when the arithmetic mean of 5,
Solution:
The arithmetic mean of three numbers 5,7and x is
' ' ‘ 5+7+x
3

. . 9+ T+
By given condition ‘“—3——{

!5+7+x!

<

Now 3 x3 < 24x3 (using property 1)
12+x < 72
R+x-12 < 72-12 {using property 1)
' x <60 '
. Thus the preatest possible value of x is 59,
Example:
' x X
Solve =4 > \5 _
Solution; : _ 7
x x
474 >3

N‘[S;’waé, SECTION - I: QUANTITATIVE ABILITY

[x_;’_Y_J is greater than their

7 and x is less than 24,
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Q1.

Q2.

Q3.

Q4.

Q5.

Q6.

§+4 (using property 1)

20 o
"2'% x20 > 4x20 (using property 1)
x > 80

Ifxy >0 and x< 0 Whlch of the fo]lowmg negative?

(A) -X (B) -y

< Y (D) xy
Ifa>0,b>0anda-b<{, then?

(A) a<b : (B) a+b<(

(8) a>b (D) b-a<0

Iflines ¢, and £, meet when extended to the rlght which inequality best expresses the relationship
between a and b?

(A) a=b (B) a+b<180
© a—b>0 (D) b—a>0

dfa+b>7anda-b>5 then which of the following gives all possible values of a and only

possible value of 27

(A) a>6 ®) a<s
©) a>4 (D) a<?
If A>B an C < 0, then which of the following is not true?
(A) AC <BC (B) A+C>B+C
(C) A-C<B-C (D) Ali of the above
Ifa=1and 1>b> 0, then which of the following statement is true?
(A) a=b (B) b>a
) %:» a ‘ : (D) i <b
Ifa<cand a <b, assume a > 0 then which of the following statements are akways true?
() b<ec (iia<he (iiiy2a<bh+¢ :
{A) only (i) (B) only (ii)
(Cy . only(iiiy (D) (i) and (i1)
If6 —a>7, then
(A  a>l ®  a>-t
(<) a<-—1 : ' D) a<]
a has to be a2 whole number such that 0 <a<10. The solution for a <4 and a > 6 is:
A 5 | | ® 7

(©) 3 , ' (D) no solution
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Qi1o.

Q11.

Q12

Q13.

Q14.

at.
Q2.
Q3.

Q4.

Q5.

Q6.

Q7.
Q8.

lats.

NTS¢ ) SECTION - I: QUANTITATIVE ABILITY

) r :
If5x>2 and 2x= 4, list all the possible integral values of x?

(A) 2,3,4,5,6 (B) 1,2,3,4,5,6,7,8
(C) 2,3 (D) 1
The solution of the inequality —1 <5x — 6 < 4 in whole number is
(A) ! (B) 2
(< 4 D) 5
In inequality y > 3x — 2 if a > b, then which of the following statement is true?
(A) x=1 (B) x>1
(C) x<t ' _ - (D) x>
If % -2> g‘, then which of the following statement is true? ‘
(A) a<12 (B) a>12
() a=12 - D)y  a>12 .
" Which of the following incqualities is the solution of the inequality 7a — 5 < 2a + 187
(A) a<23 (B) a>13
(Cy a<23 (D) a> 13
For which values of p.is p* -~ 5p + 6 negatwc"
(A) p<0 (B) 2<p<3

©  x>3 : (D) x<2

@ﬁmﬁly Arswers

(C) The product of two numbers > { ts only possnble when either both numbers are positive or
both are negative. Since x < 0, y must also be negative.

(A) In this case a and 'b.are both positive (a > 0, b > 0), but a — b is negative, which is only

' possible when a<b.

B) When the lines will be extended to the right. They will make a triangle, and the sum of the
angles of the triangle is 180°, Therefore, the sum of the two angles in a triangle is less than
180°

(A) Since both mequahtles have the same direction, therefore the corresponding sides can be
added. Thus,

atb>7
a-b>5
2a>12 '
i

(C) IA>BandC<Q, then multiplication of both sides by C reverses the inequality. Which
implies
AC<BC. Also addmg and subtracting in inequality, gives

' A+C>B+C and

A-C>B-C

But A — C <B - C is not possible.
(C) Since b is a +ve fraction less than 1, therefore 15 @ positive fraction greater than {, Hence
1,
b 43

) Statements (i) and (ii} are not always true.

(C) Given 6—a_>7

= ~a> 1
Dividing both sides by —1. This will reverse the inequality sign
a<-1
(D)  Given set is {0,1,2,3,4,5,6,7,8,9 10} the number a < 4 are {0,1,2,3} and the numbers a > 6 are
{6,7,8,9,10}. Since there are no common elements between the last two sets, Therefore, there
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is no solution of the inequality.

Q10. (B) Sx > 2 %x <4

2 1
x>§ 5xx254x2
x<g& .

: 2 ' Cn
from above the integers greater than 3 and less than and eqisal to 8 are | 2,3,4,5,6,7.8.

Q11. (B)  Given-1<5x—6<4, first of all get rid —6 then 5 in the middle term
To get rid -6, add 6 to each part oo ' :
| 1 +6<5x—6+6<4+6
= 5<5x<10 :
To get rid of 5, divide each part by 5.
5_sx_10
5°5 <5
I<x <2 . S :
only 2 is a whole number solution _ ) .
Q12. (C)  Sincex>yandy > 3x — 2, this implies that '
X>3x-2 = 2x>-2
Dividing both sides by -2 will reverse the inequality symbol

2 "2 | |
-
Q13. b)Given 5-2>3

adding " both sides of the inequality

a a_a a
572737373
-2> :f = %a <~2
—-a<~12
dividing both sides by —t will reverse the inequality sign, therefore
‘ _ a> 12
Q14, (A) 7a-5 <2a+18
Ta~2a<18+5
5a <23
= a <23

Q@15. (B)  Given p’ - 5p + 6. The given expression factors into {p ~ 3)(p — 2). If the expression is
negative then the factors must have opposite signs. If (p — 2) is negative and (p — 3) is positive
there are no such number. It is only possible when (p — 3) is negative and {p — 2) is positive, then
p>2andp <3. 80,2 <p<3 is the correct choice.

8 e ke e o o ok o ook K o ok ke o e ok
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Chapter 4
WORD PROBLEMS
= Mdjpls Chace Questine (MCGE)™
Q1. If5is subtracted from a certain number, the result is 7 less than twice the number. What is the
number?
]
@ 2 ® 3
(C) 3 (D) 6
Q2.  Three times the first of three consecutive odd integers is 3 more than twice the third. What is the
third integer?
(A) 11 15)) 12
() 15 ' (D) 13
Q3.  Two-fifth of a certain number is 30. What is the number?
(A) 75 (B) 25
(8] 90 ) 150
Q4.  Saira weights 25 pounds more than Umbar. If together they weigh 205 pounds, what is the
weight of Saira?
(A) 90 (B) 105
(C) 115 (D) 135
Q5.  If the sum of two numbers is 36, and the larger is three times as larger as the smaller, what is the
larger number?
(A) 27 (BY 30
©) 5 (D) 18
Q6.  The sum of integers p and g is 352. The units digits of p is 0. If p is divided by 10, the result is
equal to g, what is the value of p?
A 30 (B) 230
(©) 320 (D) 32
Q7. A soap factory has 30 packers, Each packer can load q of a box in 9 minutes. How many boxes
: 1 ‘
can be loaded in 15 hours by ali 20 packers?
I
(A) 28 (B) 37
1
(C) 35 (D) 355
Q8.  Uzma is 15 years old. Asma is one-third older then Uzma. How many years ago when Asma was
twice as old as Uzma is?
(A) 5 (B) 12
) 15 o 10
Q9.  Mohin is now three times Mohsin’s age. Four years from now Mohin will be y years old. In
terms of y, how old will Mohsin be?
x—4 x+4
@ 5 ® 3
{C) x+4 (D) x—4
Q10. 'If the sum of()_ne third of a number and twice the same number is 28, the number is:
(A) 10 (B) 12
) 28 (D) 14
: 4 _
Q11. A man’s present age is x ycars. If his age in 8 years will be T of what it will be in 20 years, then

Y
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Q1z.

Q13.

Q14.

Q15.

Q1,

10Q3.

Q4.

1 Gs.

| @s.

his present age is:

(A 45 (B) 25

(©) 30 ' (D) 40
When 42 is added to twice a number, the result is 346, the number is:

(A) 304 (B) 242

(€) 152 ' (D) 265

A man was 26 years old when his daughter was born. Now, he is three times as old as his |
daughter. How many ycars old is the daughter now?

(A) 13 years (B) 22 years

()] 15 years (D) 12 years
13 years ago Shabbir’s mother was 7 times as old as he was. She is now 48 years old. How many
years old is Shabbir now?

(A) 28 B) 18

©) 38 (D) 20
If 5 years arc added to a man’s present age and that age is tripled, he will be 84. What is his
present age? .

A) 18 (B)

(C) 32 | - )
| = Lpluatny

(A) Let the required number be x. Thenx~5=2x-7
= E Thus the correct answer is 2. -
{O) Let x = first integer
: x+2 =second integer
x+4 =third integer
3(x) =3+2x+4)
3Jx =3+2x+8
x =11
Third integer is (x + 4) =

{A) Let the number "= x, then
2
X =30
30x3
= x =
_ 2
= x =175

(C)Let the weight of Saira =x
and Umber’s weight =y

x—=25 =y
and x+y =205
= X~y =25
x+y =205
x =230
230
x = Tzllﬁpound
(A)Let the smaler number =x
Then the larger number = 3x
Now Ix+x =36
4x =36
The larger number is 36 — 9 =27
) . ptq =3'52and“E'4q:>p=10q

107

www.theallpapers.com




110

Q7.

|as.

Q10.

| a11.

Q12.
Q13.
Qta.

{a1s.

oy - - Present age —x

NTS Guit,

l0g+q =352=11g=352=>q=32

Nowp+32 =352={p=320

. . , 1
(B) 30 packers wilf load 30x% or 38_0 boxes in 9 minutes, There are 90 minutes in 15 hours. So the

: 30 I
30 packers will load 10 x g or 37% boxes in 15 hours.

7 (D‘)‘ Asma is one-third older or %x 15 = 5years older. Let x be the age of Uzma and x + 5 be Asma’s

age When Asma was twice the age of Uzma, 2x = x + 5 or x = 5. Uzma was 5 years old and Asma was
x=5or 10 years old, twice Uzma’s age. Since Uzma is 15 years old now, Uzma was S years old 10

years ago.
(A)  Assume x for Mohin and y for Mohsin
' v xis three timesy = x =3y
 xin four years = x=x+4
= x=3y+4
= x—-4=3y
x4

7

(B)  Letx be the required number, then

lx+2x =28
3

x+6x =84
“Tx =84
=12

TR

x+38 ——(x+20)

5x+40 =4x+80
Sx—4x =80-40
(C) Letx be the required number, then
o 2x+42 =346
= o 2x =304

= ==

(A) Letx be the age of man and y be the age of his daughter

x=26 =y ... )
xS 3y (2)
Substituting the value of x in (1)
- Jy~-26 =y
2y =26 = =13

(_B) Let x be the age of Shabbir
. Tx—13) =48-13
Tx—13) =135
x-13 =35

-(B) Letxbe the man’s present age, then.

I +5) =84
= P x+5 =28
=

SECTION - I: QUANTITATIVE ABILITY
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