





























































































































































































































Under this type, when you draw a rough sketch, note carefully the “included” angles
in particular.

- 6.5 cm C
Construct a quadrilateral ABCD, where
Ap = qour, gC = 5¢cm, CD = 6.5 cm and £ B =105° and
Z C = 80°.
We draw a rough sketch, as usual, to get an idea of a e how we

can start off. Then we can devise a plan to locate the four Fig 4.19 points
(Fig 4:19). o .

Step 1 Start with taking BC = 5cm on B. Draw an angle of 105° along BX. Locate A
4 cm away on this. We now have B, C and A (Fig 4.20).

105°

“Sem
Fig 4.20
Step 2 The fourth point D is on CY which is inclined at 80° to BC. So make £ BCY =

80° at C on BC (Fig 4.21).
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(iii) 7xy and — Syx are like terms.
Why are 7x and 7y not like?
Why are 7x and 7xy not like?
Why are 7x and 5x > not like?

Write two terms which are like
1) 7y (i) 4mn* (iii) 2/

In the earlier classes, we have also learnt how to add and subtract algebraic expressions.
For example, to add 7x >— 4x + 5 and 9x — 10, we do

Tx*—4x +5
+ 9% —10
Tx2 +5x =5

Observe how we do the addition. We write each expression to be added in a separate row. While
doing so we write like terms one below the other, and add them, as shown.

Thus 5 + & 10) =5 — 10 =— 5. Similarly, — 4x + 9x = (— 4 + 9)x = 5x. Let us take some more
examples.

Add: 7xy + Syz —3zx, 4yz + 9zx — 4y, —3xz + 5x — 2xy.

riting the three expressions in separate rows, with like terms one below the other, we

have
Txy + Syz —3zx
+ 4yz + 9zx - 4y
+ 2xy —3zx + 5x (Note xz is same as zx)

Sxy+9yz+3zx + 5x — 4y

Thus, the sum of the expressions is 5xy + 9yz + 3zx + 5x— 4y. Note how the terms, — 4y in the
second expression and S5x in the third expression, are carried over as they are, since they have no
like terms in the other expressions.

Subtract 5x > — 4y + 6y -3 from 7x > —4xy + 8y* + 5x — 3y.

Tx?—4xy + 8y* + 5x -3y

S5k —4y? +6y-3
) ) ) )

2x? —4xy+12y* +5x -9y +3
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We begin with

4 x x =x +x + x +x = 4x as seen earlier. Notice that all the three
Similarly, 4x(3x)=3x+3x+3x+3x =12 products of monomials,
Now, observe the following products. 3xy, 15y, — I5xy, are also
o xx3y=xx3xy=3xxXxy=3xy monomials.
(i1) 5x x3y=5xxx3xy=5x3xxxy=15xy

(i) Sxx(By)=5xxx(=3)xy
=5x(=3)xxxy=—Dxy Note that ~ 5x4=20

S ful les foll i.e.; coefficient of product = coefficient
ome more useful examples follow. < of first monomial x coefficient of

(iv) Sxxdx® =(Sx4)x@xxx?) second monomial;

=20 x x* =20x° and X xx2 =53
(v) Sx X (= 4xyz) = (S > — 4) X (x X xyz) i.e., algebraic factor of product =
=20 % (x X x X yz) = algebraic factor of first monomial x

—20x°yz
Observe how we collect the powers of
different variables in the algebraic parts
of the two monomials. While doing so,
we use the rules of exponents and powers.

algebraic factor of second monomial.

Observe the tollowing examples.

® 2x X Sy x Tz=(2x x 5y) x Tz=10xy x 7z =70xyz

(ii) 4xy x 5x2y? x 6x’y* = (dxy x 5x*y?) x 6xy =20x>y? x 6x°y* =120x°y* x x*y’
=120(x>*x x*) x (1*x ) =120x° x °=120x°y°

It is clear that we first multiply the first two monomials and then multiply the resulting monomial
by the third monomial. This method can be extended to the product of any number of
monomials.

Find 4x x 5y x 7z

First find 4x x Sy and multiply it by 7z;

or first find Sy x 7z and multiply it by 4x.

Is the result the same? What do you

observe?

Does the order in which you carry out the multiplication matter?
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TRY THESE
Find the product (1) 2x (3x + 5xy) (i) a*® (2ab—5c)

9.8.2 Multiplying a monomial by a trinomial
Consider 3p x (4p >+ 5p + 7). As in the earlier case, we use distributive law;
3px@p® +5p+T)=@pxdp’)+(3px5p)+(Bpx7)
=12p* +15p° +21p
By using the distributive law, we are able to carry out the multiplication term by term.

TRY THESE
Find the product: (4p > +5p+7) x 3p

Example 5: Simplify the expressions and evaluate them as directed:
(A)x (x-3)+2forx=1, )3y 2y-7)-3(y—4)—-63 fory=-2

Solution:
(x(x—=3)+2=x" -3x+2
For x=1,x>=3x+2=(1)"-3(1)+2
=1-3+2=3-3=0
)3y 2y -7 -3(y—4)—-63=6y> —2ly—3y+12-63
=6y° —2ly—51

Fory=-2,6y% —24y—51=6(—2)*-24(-2) -5l
=6x4+24x2-51
=24+48-51=72-51=21

Example 6: Add

(i) S5m (3—m)and 6m*—13m (i) 4y @By +5y—T)and2 (y’—4y* +5)

Solution:
(i) First expression = 5m (3 —m) = (5m x 3) — (5m x m) = 15m — 5m* Now adding the second
expression to it, 15m —5m* +6m?* —13m=m> + 2m
(i) The first expression =4y 3y > + 5y —7) =4y x 3y 7)) + (4y x 5y) + (4y x (- 7)
=12y° +20y°-28y
The second expression =2 (y° —4y” +5)=+2x(=4p?*)+2x5
=2y°—8y* +10

Adding the two expressions,
Ry’ +20y° - 28y

+ 2y°—8y* +10

14y’ +Ry*—28y + 10
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Let us multiply one binomial (Za + 3b) by another binomial, say (3a + 4b). We do this step-by-
step, as we did in earlier cases, following the distributive law of multiplication,
(3a +4b) x (2a + 3b) =3a % (2a + 3b) + 4b x (2a + 3b)
=(Ba x2a)+ (Ba x 3b)+ (4b X 2a) + (4b x 3b)
=6a’+9ab + 8ba+ 12b*
=6a’+17ab+12b> (Since ba = ab)

When we carry out term by term multiplication, we expect 2 X 2 =4 terms to be present. But two
of these are like terms, which are combined, and hence we get 3 terms. In multiplication of
polynomials with polynomials, we should always look for like terms, if any, and combine
them.

Multiply
W x —4)and (2x + 3) (ii) (x —y) and (3x + 5y)

® x—Hx2x+3)=xx(2x+3)—4x(2x +3)
S (X 2x)+ (XX 3)—(4%x20)— (4x3)=2x? +3x—8x—12
=2x* —5x—12 (Adding like terms)

(i) G-»)xBx+5)=xx@x+5)-yx@Bx+5)
=@ x3x)+ @ x5p)—(x3x)—(y*5)
=3x% +5xy—3yx -5y =3x% +2xy—5y>  (Adding like terms)
Multiply
@  (@a+7)and(b-5) (i) (@ +2b2) and (5a — 3b)

@D @+ x@®-5=ax(B-5)+Tx{B-5)=ab—5a+7Tb-35

Note that there are no like terms involved in this multiplication.

() (2’ +2b°)x(5a—3b)=a’ (5a—3b)+2b*x (5a—3b)
=5a°*—-3a’b+10ab? — 6b*

In this muitipiication, we shall have to mulitiply each of the three terms in the trinomial by each
of the two terms in the binomial. We shall get in all 3 x 2 = 6 terms, which may reduce to 5 or
less, if the term by term multiplication results in like terms. Consider
(@+7)x@*+3a+5)=ax@*+3a+5)+7x(@*+3a+5)
binomial trinomial [using the distributive law]
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=a®+3a’ +5a+7a’ +2la+35
=a’>+Ba® +7a*)+ (5a +2la) + 35
=a’ +10a* +26a + 35 (Why are there only 4 terms in the final result?)

Simplify (a + b) (2a — 3b + ¢)— (2a - 3b) c.

We have
(@+b)Ra-3b+c)=aa-3b+c)+b(2a-3b+c)
=2a* —3ab+ac+2ab-3b* +bc
=2a’ —ab-3b* +bc+ac  (Note,— 3ab and 2ab are like terms)
and (2a—3b)c=2ac-3bc
Therefore,

(@a+b)(Ra-3b+c)—(2a—3b)c=2a* —ab—3b* + bc +ac— (2ac - 3bc)
=2a* —ab—-3b* + bc+ ac —2ac + 3bc
=2a* —ab—-3b* + (bc + 3bc) + (ac - 2ac)
=2a* —3b* —ab+4bc—ac

1. Multiply the binomials
(i) 2x+5)and (4x —3) (i) (y—8)and 3y—4)
(iii) (2.5!/-0.5m) and 2.5/ + 0.5m) (iv) (a+3b)and (x +5)

() (2pg+3g*)and (3pg—2q97*)
(vi) iaz +3b?% |and 4| a* —31)2
4 3
2. Find the product.

H G-2)C+x) (i) &+7y) (Tx-y)
(i) (@* +b)(@+b?) (iv) @’-q*)@2p+9)
3. Simplify
DE?-5@E+5+25 (i) (@2 +5) (B> +3)+5

(i) (¢ +s2) (t? —5)

(iV)(@+b)y(c—d)+(a-b) (ct+d)+2(ac+ bd)

ME+y) Cx++E+2) x-y) (vi) (x +) (x* —xy +»?)
(vii) (1.5x —4y) (1.5x + 4y + 3) —4.5x + 12y
(vil)(@+b+c)@+b-c)

Consider the equality (@ + 1) (@ +2)=a* +3a +2

We shall evaluate both sides of this equality for some value of a, say a = 10.

For a =10, LHS=@+1)(@+2)=(10+1)(10+2)=11 x12=132
RHS=a? +3a+2=10+3x10+2=100+30+2=132

Thus, the values of the two sides of the equality are equal for a = 10.
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Let us now take a =—5
LHS=@+1)@+2)=(-5+1)(5+2)=(-4) x(-3)=12
RHS=a’ +3a+2=(-52?+3(5+2
=25-15+2=10+2=12
Thus, for a =-5, also LHS = RHS.
We shall find that for any value of a, LHS = RHS Such an equality, true for every value of the
variable in it, is called an identity. Thus,
(@+1)(@+2)=a’ +3a+2is an identity.
An equation is true for only certain values of the variable in it. It is not true for all values of the
variable. For example, consider the equation
a®+3a+2=132
It is true for a = 10, as seen above, but it is not true for a =— 5 or for a =0 etc.
Try it: Show that a > + 3a + 2 = 132 is not true for a =— 5 and for a = 0.

We shall now study three identities which are very useful in our work. These identities are
obtained by multiplying a binomial by another binomial.

Let us first consider the product (@ + b) (@ + b) or (a + b) *.
(@+b)* =(@+b)(a+b)
=a(atb)+b(a+b)
=a’+ab+ba+b’
=a? +2ab+ b* (since ab = ba)
Thus (@+b)*=a® +2ab+b? @

Clearly, this is an identity, since the expression on the RHS is obtained from the LHS by actual
multiplication. One may verify that for any value of a and any value of b, the values of the two
sides are equal.

Next we consider (a—b)? =(a—b)(@a—b)=a(a—b)—b (a-b)

We have =g®_gb—ba+b*=a*-2ab+b*
or a-b)>=a’-2ab+b* m
Finally, consider (a + b) (@ — b). We have (@ +b)(a—b)=a(a—-b)+b(a—b)
=q®> —ab+ba—-b* =a® -b* (since ab = ba)
or @+b)@-by=a’—_b’ a)

The identities (I), (II) and (III) are known as standard identities.

1. Put — b in place of b in Identity (I). Do you get Identity (IT)?
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We shall now work out one more useful identity.
xta)(x+b)=x@x+b)ta(x+b)
=x*+bx+tax+ab

or x+a)y(x+b)=x*+(a+b)x+ab av)
1. Verify Identity (IV), fora=2,b=3,x=5.
2 Consider, the special case of Identity (IV) with a = b, what do you get? Is it

related to Identity (I)?

3. Consider, the special case of Identity (IV) with a =— ¢ and b =— ¢. What do you
get? Is it related to Identity (IT)?

4, Consider the special case of Identity (IV) with b =— a. What do you get? Is it
related to Identity (III)?

We can see that Identity (IV) is the general form of the other three identities also.

We shau now see now, ror many problems on multiplication of binomial expressions and also of
numbers, use of the identities gives a simple alternative method of solving them.

Using the Identity (), find (i) (2x +3y)? (i) 1032

) (2x +3p)* =(2x)> +2(2x) By) + By)* [Using the Identity (I)]
=4x? + 12xy + 9p?
We may work out (2x + 3y) ? directly.
(2x +3y) 2 =(2x +3y) (2x + 3y)
= (2x) (2x) + (2x) By) + (3y) (2x) + By) (3y)
=4x* + 6xy + 6 yx + 9? (as xy = yx)
=4x? + 12xy + 9p?
Using Identity (I) gave us an alternative method of squaring (2x + 3y). Do you notice that the
Identity method required fewer steps than the above direct method? You will realise the
simplicity of this method even more if you try to square more complicated binomial expressions
than (2x + 3y).
()  (103)% =(100 + 3)*
=100% +2x 100 x 3 +32 (Using Identity T)
= 10000 + 600 + 9 = 10609
We may also directly multiply 103 by 103 and get the answer. Do you see that Identity (I) has
given us a less tedious method than the direct method of squaring 103? Try squaring 1013. You
will find in this case, the method of using identities even more attractive than the direct
multiplication method.
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Using Identity (IT), find @) (4p —3q)> (ii) (4.9) 2

D  @p-39)* =@p)* -2(4p)(3q9) +(q)* [Using the Identity (ID]
=16p* —24pq +9q°
Do you agree that for squaring (4p —3¢) ? the method of identities is quicker than the direct
method?
() (4.9)*=(5.0-0.1)*=(50)> -2(5.0) (0.1)+(0.1)?
=25.00-1.00 + 0.01 =24.01
Is it not that, squaring 4.9 using Identity (I) is much less tedious than squaring it by direct
multiplication?
Using Identity (III), find
. 3 2 3 2 . 2 2 ..
€] [2m+ 3n)(2m 3n) @) 983" -17° (ii) 194x206

Try doing this directly.

3 2 3 ) 3 ¥ (2V You will realise how easy
) (—m+§n)(—m—§n)=(5m) —(5) our method of using
Identity (III) is.
9 , 4.,
=—m"——n
4 9

() 983%-17>=(983+17)(983-17)
[Herea =983, b=17,a>*-b*=(a+b)(a —b)]
Therefore, 983% —17% =1000x966 = 966000
(i) 194x206 = (200 - 6)x (200 + 6)= 200> — 6>
=40000 - 36 = 39964

Use the Identity (x +a) (x + b)) =x > + (a + b) x + ab to find the following:
(1) 501 x 502 (i) 95x 103

@ 501 x502=(500+1)x (500 +2)=500 +(1+2)x500+1x2
=250000 + 1500 + 2 = 251502

()  95x103=(100—5)x (100+3) =1002 +(=5+3) x 100 + (=5) x 3
= 10000 — 200 — 15 = 9785

1. Use a suitable identity to get each of the following products.
OE+3)(x+3) i) 2y+5 2y+5) (i) 2a-7) 2a-17)
(iv) (3a—%)(3a—%) W(A.1m-04)(1.1m+0.4)
(vi) (@® + b*) (—a® +b*) (vii) (6x —7) (6x +7) (vii) (—a+c¢)(—a+c)
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(ix) (g +3%I§ + %) (x) (7@ — 9b) (Ta — 9b)

Use the identity (x +a) (x + b) =x? + (a + b) x + ab to find the following products.

() ¢ +3) (x+7) (ii) (dx + 5) (4x + 1)
(i) (4x — 5) (4x — 1) (iv) (@x +5) (4x — 1)
(V) (2x + 5y) (2x + 3y) (vi) 2a® +9) 2a® +5)

(vii) (xyz — 4) (xyz - 2)
Find the following squares by using the identities.

H@B-7?2 (i) (xy + 32) 2 (iii) (6x 2 — 5y)2

(iv) (%m +%n] V) (04p-0.5¢)>  (vi) xy +5y)2

Simplify.

() @®-b*)? (i) 2x +5)* - (2x - 5)°

(iii) (7m — 8n) * + (7m + 8n) 2 (iv) (4m +5n)* + (5m +4n)?
(V) (25p-1.5¢)* — (1.5p —2.59) (vi) (ab + bc)? —2ab’c

(vid) (m = n’m) 4 2m?n?

Show that.

D@x+7)° —-84x=3x- 7? (i) Op - 5¢)* + 180pg =(9p + 5¢9)*

2
(iii) im—zn +2mn =182 +in2
3 4 9 16

(iv) (4pq +39)* — (4pq —39)* = 48pq’
M@-b)@a+b)+(b-c)d+c)+(c—a)(cta)=0

Using identities, evaluate.

@) 712 (ii) 99 2 (iif) 102 (iv) 9982
(v)52°2 (vi) 297 x 303 (vii) 78 x 82 (viii) 8.9 2
(ix) 1.05x 9.5

Usinga? —b> =(a+b) (a—b), find

(i) 51% —492 (i) (1.02) * - (0.98) * (iii) 153 2 — 1472

(iv) 12.12 - 7.92

Using (c +a) (x +b) =x? + (a + b) x + ab, find

(i) 103 x 104 (i) 5.1 x5.2 (iii) 103 x 98 (iv) 9.7 x 9.8
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MISCELLANEOUS EXAMPLE 9:

Example 1: Multiply (2x — 3y) and 4x >+ 6xy + 9y?)

L 4 3 Ylo , 9 , 64x> 27y
Example 2: Simplify | =x+—y | —x" —4xy+— - +
e lmply(?,x syI9x Y 25y) (27 25
2 2
Example3: If §x+%y:5 and xy =6. Find the value of 4 +9Z .

| 4 5 Y (4 5 Y
Example 4: (i) Show that | —x +— - ——= =4x
p ) (5 4y) (SX 4y] y

B 1Y 1
(ii) (31%1—361) +2p*q=9p°q’ +§q2

Example 5: Factorize using identities:

2 2
(i) x> +6x+5 (ii) 4; —f—6 (ii) x2 + 2kx — 3k?
Example 6: Using identities evaluate.
(1) 56 x 44 (i1) 107 x 103 (iii) 10.5 x 9.5 (iv) (9.9)2

Example 7: What algebraic expression should be added to 3x %y +4xy + 5y% to get dx 2y + 4y *?
Example 8: What should be subtracted from 5x — 3y + 8 to get 2x + y + 5.

Example 9: Add 3x >+ 2xy and 3xy + 2xy* and then from the sum subtract x %y + 5xy.
Example10: If x = 1, y = 2. Find the value of 4x *y? — 12xy + 9.

Example 11: What is the difference between an equation and identity? Give an example.
Example 12: Write True or False for the following statements:

(1) The exponent of a variable in a polynomial is always a whole number.

(i1) Polynomial can have one or more variables.

(ii1) Algebraic expressions with co-efficient and nonrnegative integers as exponents of variables
are called polynomials.

(iv) A two term polynomial is called a binomial.

(v) There can be irrational Co-efficient in a polynomial.

Wit e e Dlstissed

1. Expressions are formed from variables and constants.

2. Terms are alded to form expressions. Terms themselves are formed as product of
factors.

3. Expressions that contain exactly one, two and three terms are called monomials,

binomials and trinomials respectively. In general, any expression containing one or
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10.

11.

12.
13.

more terms with nonzero coefficients (and with variables having non negative
exponents) is called a polynomial.

Like terms are formed from the same variables and the powers of these variables are the
same, too. Coefficients of like terms need not be the same.

While adding (or subtracting) polynomials, first look for like terms and add (or subtract)
them; then handle the unlike terms.

There are number of situations in which we need to multiply algebraic expressions: for
example, in finding area of a rectangle, the sides of which are given as expressions.

A monomial multiplied by a monomial always gives a monomial.

While multiplying a polynomial by a monomial, we multiply every term in the
polynomial by the monomial.

In carrying out the multiplication of a polynomial by a binomial (or trinomial), we
multiply term by term, i.e., every term of the polynomial is multiplied by every term in
the binomial (or trinomial).

Note that in such multiplication, we may get terms in the product which are like and have
to be combined.

An identity is an equality, which is true for all values of the variables in the equality.

On the other hand, an equation is true only for certain values of its variables. An equation
is not an identity.

The following are the standard identities:

(@+b)*=a*+2ab+b* ()

(@a-b)*=a* -2ab+b? 1)}

(@+b)(@a-b)=a’-b’ (IIT)

Another useful identity is (x +a) (x + b)=x2 + (a + b) x + ab (IV)

The above four identities are useful in carrying out squares and products of algebraic
expressions.

They also allow easy alternative methods to calculate products of numbers and so on.
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Of course it is rectangular in shape. When you tape the parts of this cylinder together, the
length of the rectangular strip is equal to the circumference of the circle. Record the
radius (7) of the circular base, length (/) and width (%) of the rectangular strip.

1s 20 = length of the strip. Check if the area of rectangular strip is 2. Count how
many square units of the squared paper are used to form the cylinder.

Check if this count is approximately equal to 20 (r+h).

(i1) We can deduce the relation 20} (r + h) as the surface area of a cylinder in another way.
Imagine cutting up a cylinder as shown below (Fig 10.40).

Fa
et Rttt ———
i’“‘—,'.—"'-'f b o ":--1—_"”_‘_:‘ ATea =T
= -|r _________ |
f it gn'n—]mrﬁ
: L S -
T—> > area =1

Fig 10.40
The lateral (or curved) surface area of a cylinder is 20,

] 22 The total surface area of a cylinder = 0200+ 0
Note: We take [o be - 2+ 204 o 20 (r+ h)
unless otherwise stated.
TRY THESE
Find total surface area ofthe following cylinders (Fig 10.41)

14 em

B e
i
Fig 11 41 i m——i

RN, RISCUSS AND WRITE

Note that lateral surface area of a cylinder is the circumference of base x height of cylinder. Can
we write lateral surface area of a cuboid as perimeter of base x height of cuboid?

Example 4: An aquarium is in the form of a cuboid whose external measures are 80 cm % 30 cm
x 40 cm. The base, side faces and back face are to be covered with a coloured paper. Find the
area of the paper needed?

Solution: The length of the aquarium = /= 80 cm
Width of the aquarium = b = 30 cm
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Height of the aquarium = /4 =40 cm

Area of the base = / x b =80 x 30 = 2400 cm*

Area of the side face = b x 1 =30 x 40 = 1200 cm?

Area of the back face =/ x & = 80 x 40 = 3200 cm?

Required area = Area of the base + area of the back face
+ (2 x area of a side face)
= 2400 + 3200 + (2 x 1200) = 8000 cm*

Hence the area of the coloured paper required is 8000 cm” .

Example 5: The internal measures of a cuboidal room are 12 m x 8 m x 4 m. Find the total cost
of whitewashing all four walls of a room, if the cost of white washing is Rs 5 per m *. What will
be the cost of white washing if the ceiling of the room is also whitewashed?

Solution: Let the length of the room =/= 12 m
Width of the room =5 =8 m
Height of the room=/4=4 m
Area of the four walls of the room = Perimeter of the base x Height of the room
=2(+b)xh=2(12+8) x4
=2x20x4=160m".
Cost of white washing per m*> =Rs 5
Hence the total cost of white washing four walls of the room= Rs (160 % 5) = Rs 800
Area of ceiling is 12 x 8 =96 m*
Cost of white washing the ceiling = Rs (96 x 5) = Rs 480
So the total cost of white washing = Rs (800 + 480) = Rs 1280

Example 6: In a building there are 24 cylindrical pillars. The radius of
each pillar is 28 cm and height is 4 m. Find the total cost of painting the

curved surface area of all pillars at the rate of Rs 8 per m”.

Solution: Radius of cylindrical pillar, » =28 cm = 0.28 m
height, 7=4 m
curved surface area of a cylinder = 2

curved surface area of a pillar = 2 x 2—72 x 028 x4=7.04m">

curved surface area of 24 such pillar = 7.04 x 24 = 168.96 m”
cost of painting an area of 1 m* =Rs 8
Therefore, cost of painting 1689.6 m* = 168.96 x 8 = Rs 1351.68

Example 7: Find the height of a cylinder whose radius is 7 cm and the total
surface area is 968 cm” .

Solution: Let height of the cylinder = 4, radius == 7cm
Total surface area =2 kad(h + r)
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10.8.2 Cube
The cube is a special case of a cuboid, where /=5 = h.

Hence, volume of cube = [ x [ x [=]?

TRY THESE
Find the volume of the following cubes
(a) with aside 4 cm (b) withaside 1.5m

DO THIS

Arrange 64 cubes of equal size in as many ways as you can to form a cuboid.
Find the surface area of each arrangement. Can solid shapes of same volume have same surface

T THING, DISGUSS AND WRITE

A company sells biscuits. For packing purpose they are using cuboidal boxes:

box A? 3cmx8cm x20cm,box B? 4cm x 12 cm X 10 cm. What size of the box

will be economical for the company? Why? Can you suggest any other size (dimensions) which
has the same volume but is more economical than these?

10.8.3 Cylinder

We know that volume of a cuboid can be found by finding

the product of area of base and its height. Can we find the —
volume ofa cylinder in the same way?

i
Just like cuboid, cylinder has got a top and a base which a@ T [

tubnid

congruent and parallel to each other. Its lateral surface is a evlinder
perpendicular to the base, just like cuboid.
So the Volume of a cuboid = area of base x height
=[xbxh=Ibh T
Volume of cylinder = area of base x height f
=0°xh=0"h l
sarest of base
TRY THESE i=1r')

Find the volume of the following cylinders.

e LI X5 |
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10.9 Volume and Capacity

There is not much difference between these two words.

(a) Volume refers to the amount of space occupied by an object.
(b) Capacity refers to the quantity that a container holds.

Note: If a water tin holds 100 cm” of water then the capacity of the water tin is 100 cm®.
Capacity is also measured in terms of litres. The relation between litre and cm” is,
ImL=1cm’,1L=1000cm’. Thus, 1 m*> = 1000000 cm® = 1000 L.

Example 8: Find the height of a cuboid whose volume is 275 cm? and base area is 25 cm” .

Solution: Volume of a cuboid = Base area x Height

Vol f cuboid
Hence height of the cuboid = "

Base area

:ﬁzllcm

Height of the cuboid is 11 cm.

Example 9: A godown is in the form of a cuboid of measures 60 m x 40 m x 30 m.
How many cuboidal boxes can be stored in it if the volume of one box is 0.8 m> ?

Solution: Volume of one box = 0.8 m*

Volume of godown = 60 x 40 x 30 = 72000 m’
Volume of the godown

Number of boxes that can be stored in the godown =
Volume of one box

_ 60x40x30 — 90,000

Hence the number of cuboidal boxes that can be stored in the godown is 90,000.
Example 10: A rectangular paper of width 14 cm is rolled along its width and a cylinder of
radius 20 cm is formed. Find the volume of the cylinder (Fig 10.45)? (Take 2—72 for O

Solution: A cylinder is formed by rolling a rectangle about its width. Hence the width of the
paper becomes height and radius of the cylinder is 20 cm.

J. e
1 i

Fig 10.45
Height of the cylinder =4 = 14 cm
Radius = =20 cm
Volume of the cylinder=V = O-* &
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2—72><20><20><14—176000m

Hence, the volume of the cylinder is 17600 cm®.

Example 11: A rectangular piece of paper 11 cm % 4 cm is folded without overlapping to make a
cylinder of height 4 cm. Find the volume of the cylinder.

Solution: Length of the paper becomes the perimeter of the base of the cylinder and width
becomes height.
Let radius of the cylinder = » and height = 4

Perimeter of the base of the cylinder =20 =11

or 2 X 2 xr=11
7
7
Therefore, r= 2 cm

Volume of the cylinder =V = 0-*

:2x7x7x4cm =38.5cm’
7 4 4

Hence the volume of the cylinder is 38.5 cm®.

Exercise 10.4

1. Given a cylindrical tank, in which situation will you find surface area and in
which situation volume.
(a) To find how much it can hold.
(b) Number of cement bags required to plaster it.
(c) To find the number of smaller tanks that can be filled with water from

it.

2. Diameter of cylinder A is 7 cm, and the height is 14 cm.
Diameter of cylinder B is 14 cm and height is 7 cm. Without
doing any calculations can you suggest whose volume is l
greater? Verify it by finding the volume of both the cylinders.
Check whether the cylinder with greater volume also has 7'*'
greater surface area? A

14¢m LITI

3. Find the height of a cuboid whose base area is 180 cm® and volume is 900 cm”?

4. A cuboid is of dimensions 60 cm x 54 cm x 30 cm. How many small cubes with side
6 cm can be placed in the given cuboid?

5. Find the height of the cylinder whose volume is 1.54 m’ and diameter of the base is 140
cm?

6. A milk tank is in the form of cylinder whose radius is 1.5 m and length is 7 m. Find the

quantity of milk in litres that can be stored in the tank?
7. If each edge of a cube is doubled,

(1) how many times will its surface area increase?

(i1) how many times will its volume increase?

The Jammu and Kashmir State Board of Education 189






A Textbook of Mathematics for Class VIII 191

Example 13: In a brim of water cylinder whose radius is 7 cm and height 6 cm. An iron cuboid
of size 3 cm x 4 cm % 5 cm is slowly put into it. How much water will drop out? How much
water remained in the cylinder?

Example 14: The radius of a cylinder is doubled and the height halved. Find the ratio of sur face
areas and volumes of original cylinder to that of a new cylinder formed.

Wit e e Dlstissed

(1) a trapezium = half of the sum of the lengths of parallel sides x perpendicular
distance between them.
(11) a rthombus = half the product of its diagonals.

2. Surface area of a solid is the sum of the areas of its faces.
3. Surface area of
a cuboid = 2(/b + bh + hl) |
a cube = 6/° /
a cylinder = 20(r + h) l
4. Amount of region occupied by a solid is called its volume. 7
5. Volume of ==
acuboid=17/xbxh T
a cube = [’ i
a cylinder=02 =
6. @) lem® =1mL I
(i1) 1L = 1000 cm’ h
(iii) 1m’=1000000 cm® = 1000L ||
o —i
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Chapter 11
Do you know?
Mass of earth is 5,970,000,000,000, 000, 000, 000, 000 kg. We have
already learnt in earlier class how to write such large numbers more exponent
conveniently using exponents, as, 5.97 x 10** kg.
We read 10%* as 10 raised to the power 24.
We know 2°=2x2x2x2x2 10*
and 2M =2 x2x2x2x..,%x2x%2 .. (mtimes)
Let us now find what is 2  is equal to?
base
We say:
You know that, 10¢ =10 x 10 = 100 10 raised to the power 24
10'=10= 100
10
o, 10
10°=1= 10 Exponent is a
1071=29 negative integer

Continuing the above pattern we get, 10 = %

Similarly 10-2=i+1o=ixi=L=L2
10 10 10 100 10
100 100 10 1000 10°

What is 107'°equal to?
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Now consider the following.
3* =3x3%x3 =27

32=3x3=9=2—;

3'=3 _2
3
3
P -1==
3
So looking at the above pattern, we say
37 =1+3=l
3
3_2 =l+3=L=i2
3 3x3 3

LU N U )
3?2 32 3 3?
You can now find the value of 22in a similar manner.

3 -3

10_2 =# or 102 = 101_2
We have, 107 =L3 or 10° = L -
10 10
1 1
-2 _ 2 _
3 —? or 3 —37

. a1 . o
n gencral, we can sa al Ior any non-ZCro mteger a, a =——,WNhErc m 1S a positive miecger.
I al y that for any t "= — wh tive int

a

a~" is the multiplicative inverse of a™.

Find the multiplicative inverse of the following.
@ 2™ () 107 (i) 77 iv) 5° (v) 107

We lkearnt how to write numbers like 1425 in expanded form using exponents as
1x10* +4x10* +2x10" +5%10°.
Let us see how to express 1425.36 in expanded form in a similar way.

We have 1425.36=1x1000+4x100+2x10+5x1+%+L

100
=1x10° +4x10* +2x10+5x1+3%10* + 6x1072

10_1 =_.1_._ 10_2 :...L:__L
10° 102 100
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Expand the following numbers using exponents.
(i) 1025.63 (i) 1256.249

We have learnt that for any non-zero integer a, a” Xa" = a™", where m and n are natural
numbers. Does this law also hold if the exponents are negative? Let us explore.

m 1 .
@i  Weknow that 27 =i3 and 272 =L2 [ a =a—mfor any non — zero mteger a J
2 2
- - 1 1 1 1 -
Therefore, 27° x272 =?x2—2= TR =95
(i)  Take (-3)™* x(-3)" J\
(=3)* x(=3)" = : :l)’)4 » : ;)3 —5 is the sum of two exponents — 3 and — 2

1 1
e G

-2)+4=2
(iii)y Now consider 572 x5* \—(\)/7 In Class VII, you have learnt
1 54 that for any non-zero integer a,
-2 -
5 X54=—2X54=—2=542=5(2) am o
5 5 —=qa"™", where m and n are
a
(v)  Now consider (=5)* x(=5)° natural numbers and m > n.
- 1 (-5)* 1
— 4 X —5 2 =—-X —5 2 = =
Lo

1 =(-5® % 4+2=-2

RS
In general, we can say that for any non-zero integer a,
a™xa" =a™", where m and n are integers.

Simplify and write in exponential form.
G -2°x™ G p’xp™ (i) 3*x37°x3°

On the same lines you can verify the following laws of exponents, where a and b are non-zero

integers and m, n are any integers.

These laws you

a" have studied in
@ —=a™" @ (@")'=a™ (iii)) a" xb™ =(ab)" Class VII for
positive exponents
.. a (aY 0 only.
V) —=|— v) a =1
@iv) o ( > ) )

Let us solve some examples using the above Laws of Exponents.
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Find the value of
. 3 o 1
» 2 (ii) =
. 5_1_1 . Lz 2 _ _
@H 2 =3 "3 (i) 3= 3" =3%x3=9
Simplify
@H 4y’ x(-™" () 2°+27°
B (A XA = (A =(4)” =(—i)s (@"xa" =a™",a " =)

(11) 25 +2—6 — 25—(—6) — 211 (am +an — am—n)
Express 4~ as a power with the base 2.

We have, 4 =2x2 =22
Therefore, (4)~ = (2x2)™ =(22)° =22*Y =2%  [(@") =a™]

Simplify and write the answer in the exponential form.

) @ +2) %27 () () (5" (5"
(i) $x()” i) (3’ x(%)

() (25 +2°)°x27° =(2%*)*x 27 = (27)S x2% = 2155 — o0 =%
@) (=4)°x(5)° X (=5)" = [(=4)x 5% (~5)] = [100]" =$

[using the lawa™ xb™ = (ab)",a™ =—]
a
1

() (7 =0ox() =27x3 7 = @x3) 7 =67 =

: 4 5 4_ _ 4 54_ _1V4 4 i
i) (-3 X(EJ =(-1x3) x3—4—( 1)*x3 x34

=(-D*x5* =5 [(-1)*x1]
Find m so that (-3)™' % (-3)° = (-3)’

(=3)™'x(=3)° =(=3)
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15}
87'x53

= Gi) (57'x27 6™
5. Find the value of m for which 5™ +573% = 5°,

6. Evaluate (i) {(%)_ _ (% ]_ } G ( % )—7 y ( % )_4

197

Gv) 37 +47 +57

4. Evaluate (i)

7. Simplify
. 25xt™ .. 37 %1077 x125
1) —(r#0 11
® 5‘3x10xt‘8( ) @) 57%x67°

uUbserve the 101owing 1acts.

The distance from the Earth to the Sun is 149,600,000,000 m.

The speed of light is 300,000,000 m/sec.

Thickness of Class VII Mathematics book is 20 mm.

The average diameter of a Red Blood Cell is 0.000007 mm.

The thickness of human hair is in the range of 0.005 cm to 0.01 cm.
The distance of moon from the Earth is 384, 467, 000 m (approx).

The size of a plant cell is 0.00001275 m.

Average radius of the Sun is 695000 km.

9. Mass of propellant in a space shuttle solid rocket booster is 503600 kg.
10.

PNANR W=

Thickness of a piece of paper is 0.0016 cm.
11.  Diameter of a wire on a computer chip is 0.000003 m.
12.  The height of Mount Everest is 8848 m.

Observe that there are few numbers which we can read like 2 cm, 8848 m, 6, 95, 000 km. There
are some large numbers like 150,000,000,000 m and some very small numbers like

0.000007 m.

Identify very large and very small numbers from the abowe facts and write them in the adjacent
table:

Very large numbesis

Very small numbers

150,000,000,000 m

0.000007 m

We have learnt how to express very large numbers in standard form in the previous class.

For example: 150,000,000,000 = 1.5 x 10"

Now, let us try to express 0.000007 m in standard form.
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Distance between Sun and Earth = 1.496 x 10"'m
Distance between Earth and Moon = 3.84 x 10®m
Distance between Sun and Moon = 1.496 x 10'! —3.84 x 10°®
=1.496 x 1000 x 10® —3.84 x 10°®

= (1496 —3.84) x 10°* m = 1492.16 x 10* m

Express the following numbers in standard form.

() U.000U35 (i) 4050000

(i) 0.000035 = 3.5 x 10 ~°

(ii) 4050000 = 4.05 x 10°

Express the following numbers in usual form.

@) 3.52 x 10° (ii) 7.54 x 10 ~*

(i) 3.52x10°=3.52 x 100000 = 352000
754 7.54

(i) 7.54x107% == = 0,000754
4
10* ~ 10000
(i) 3x107° = ——=— > —0,00003
10° ~ 100000

(iii) 3 x 10

Again we need to convert
numbers in standard form
into a numbers with the
same exponents.

1. Express the following numbers in standard form.

() 0.0000000000085
(iii) 6020000000000000
(v) 31860000000

2. Express the following numbers in usual form.

G 3.02x107° (i) 4.5x10*

(i) 0.00000000000942
(iv) 0.00000000837

(i) 3x107°

@iv) 1.0001 x 10°  (v) 5.8x10" (vi) 3.61492 x 10°
3. Express the number appearing in the following statements in standard form.
(i) 1 micron is equal to m.
1000000

(i) Charge of an electron is 0.000,000,000,000,000,000,16 coulomb.

(iii) Size of a bacteria is 0.0000005 m
(iv) Size of a plant cell is 0.00001275 m
(v) Thickness of a thick paper is 0.07 mm
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4. In a stack there are books each of thickness 20mm and 5 paper sheets each of thickness
0.016 mm. What is the total thickness of the stack.

7x10™ +6x107° + (2.6)x10~°
10 +2x107* +(1.1)x10™*

(L‘l) —(-4)7? (3 +37%)x37? 1°+2' +3?

e o)
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Thus, height of the tree is 21 metres.

Alternately, we can write =22 5 T Y1
Yoo X, Y

SO Xy i Xy =V 20y

or 14: x=10:15

Therefore 10xx=15%x14

or x:lS><14:21

10

Example 3: If the weight of 12 sheets of thick paper is 40 grams, how many sheets of the same

paper would weigh 2 %kilograms?

Solution:
Let the number of sheets which weighs 2 %kg be x. We put the above information in the form of

a table as shown below:

Number of sheets 12 X
Weight of sheets (in grams) 40 2500

More the number of sheets, the more would there
weight be. So, the number of sheets and their weights
are directly proportional to each other.

1 kilogram = 1000 grams
2%kilogram = 2500 grams

12 X
So, —=
40 2500
12%2500
or — =X
40
or 750 =x

Thus, the required number of sheets of paper= 750
Alternate method:

Two quantities x and y which vary in direct proportion have the relation x = ky or 2ok
y

Here, i number of sheets _2 B i

- weight of sheets in grams 40 10

Now x is the number of sheets of the paper which weigh 2 %kg {2500 g].

Example 4: A train is moving at a uniform speed of 75 km/hour.
(1) How far will it travel in 20 minutes?
(i1) Find the time required to cover a distance of 250 km.
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Next consider the expression 3x (x + 2). It can be written
3,xand (x +2)
3x(x +2) =3xxXx(x +2)
The factors 3, x and (x +2) are irreducible factors of 3x(x + 2)
Similarly, the expression 10x (x + 2) (y + 3) is expressedinits irreducible factor form
1I0x(x+2)(y+3)=2x5xxxx+2)x(y+3).

When we factorise an algebraic expression, we write it as a product of factors. These factors may
be numbers, algebraic variables or algebraic expressions.

Expressions like 3xy, 5x %y, 2x (¥ +2), 5 (¥ + 1) (x +2) are already in factor form.

Their factors can be just read off from them, as we already know.

On the other hand consider expressions like 2x + 4, 3x + 3y, x% + 5x,x* + 5x + 6.

It is not obvious what their factors are. We need to develop systematic methods to factorise these
expressions, i.e., to find their factors. This is what we shall do now.

begin with a simple example: Factorise 2x + 4.
We shall write each term as a product of irreducible factors;

2x =2 %xx
4=2x2
Hence 2x+4=02x%xx)+(2x2)

Notice that factor 2 is common to both the terms.
Observe, by distributive law
2x(x+2)=2xx)+(2x2)
Therefore, we can write
2x +4=2x(x+2)=2(x +2)
Thus, the expression 2x + 4 is the same as 2 (x + 2). Now we can read off its factors:
they are 2 and (x + 2). These factors are irreducible.
Next, factorise Sxy + 10x.
The irreducible factor forms of 5xy and 10x are respectively,
Sxy=5xxxy
10x =2 x5 xx
Observe that the two terms have 5 and x as common factors. Now,
Sxy+ 1k =G xxxy)+(5xx x2)
=(x xy)+(5x x 2)
We combine the two terms using the distributive law,
(Gxxy)+(Sxx2)=5¢ x (y +2)
Therefore, Sxy + 10x =5 x (y + 2). (Thus is the desired factor form.)

Factorise 12a % b + 15ab?
Wehave 12a2b=2x2x3xgxaxh

15ab? =3 x5xaxbxp
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The two terms have 3, a and b as common factors.

Therefore, 12a*b + 15ab> =3 xaxbx2x2xa)+(3 xa x bx5xb)
=3 xagxbhx[(2x2xa)+ (5% b)] (combining the terms)
=3ab x (4a + 5b)
= 3ab (4a + 5b) (required factor form)

Factorise 10x 2 — 18x> + 14x*

10x*> =2 x5xx xx
18x3 =2x3x3xxxxXxx
14x* =2 xTxxxxXx XX
The common factors of the three terms are 2, x and x.
Therefore, 10x? — 18x3 + 14x4 =2 xx xx X 5)— (2 xx xx X 3 X 3 xx)
+(2xxXxxxTxxXXx)
=2xxXx X [(5§-B %3 xx)+ (7% x xx)] (combining the three terms
=2x? X (5-9x +7x?)=2x? 2" (7x" —9x+5

Do you notice that the

Factorise: (i) 12x + 36 (ii) 22y — 33z (iii) 14pq + 35pqr factor form of an
expression has only one
term?

Look at the expression 2xy + 2y + 3x + 3. You will notice that the first two terms have common
factors 2 and y and the last two terms have a common factor 3. But there is no single factor
common to all the terms. How shall we proceed?

Let us write (2xy + 2y) in the factor form:

2y +2p=2xxxy)+(2xy)

=2xyxx)+2xyx1) Note, we need to
=2yxx)+Q2yx1)=2y (xm showl as a
Similarly, 3x+3=GBxx)+(Bx1) g?;;lto; here.
=3x(x+1)=3(x+1) Y
Hence, 2xy+2y+3x+3=2y(x +1)+3 (x +1)

Observe, now we have a common factor & + 1) in both the terms on the right hand side.
Combining the two terms,

2xy+2y+3x+3=2p(x+ D+3(x+1)=(x+1) 2y +3)

The expression 2xy + 2y + 3x + 3 is now in the form of a product of factors.
Its factors are (x + 1) and (2y + 3). Note, these factors are irreducible.
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What is regrouping?

Suppose, the above expression was given as 2xy + 3 + 2y + 3x; then it will not be easy to see the
factorisation. Rearranging the expression, as 2xy + 2y + 3x + 3, allows us to form groups (2xy +
2y) and (3x + 3) leading to factorisation. This is regrouping.

Regrouping may be possible in more than one ways. Suppose, we regroup the expression as: 2xy
+ 3x + 2y + 3. This will also lead to factors. Let us try:
2xy+3x+2y+3=2xxxy+3xx+2xy+3
=xX(2Zy+3)+1x@2y+3)
=@+3)E+]
The factors are the same (as they have to be), although they appear in different order.

Factorise 6xy — 4y + 6 — 9x.

Step 1 Check if there is a common factor among all terms. There is none.
Step 2 Think of grouping. Notice that first two terms have a common factor 2y;
6xy—4y=2y (3x - 2) €)]

What about the last two terms? Observe them. If you change their order to
—9x + 6, the factor (3x — 2) will come out;
Ox+6=-303x)+3(2)

=-3(3x-2) ®
Step 3 Putting (a) and (b) together,
6xy—4y+6—-9x=6xy—4y—-Xx+6
=2y(3x-2)-3(3x-2)
=3x-2)2y-3)
The factors of (6xy —4y + 6 — 9 x) are (3x — 2) and (2y — 3).

1. Find the common factors of the given terms.
1 12x, 36 (i) 2y, 22xy (iii) 14 pg,28p2g?
(iv) 2x,3x%,4 (V) 6abc,24ab*,12ab
(vi) 16x°,—4x*, 32x (vii) 10 pq, 20gr, 30rp
(viii) 3x2 33, 10x3 y*,6 x 2 y*z
2, Factorise the following expressions.
D Tx-42 (i) 6p—12q (iii) 7a? + 14a
(iv) —16z+202° V) 20I°m+30alm
(vi) 5x*y—15xy? (vi) 10a® —15b% +20 c?

(viii)—4a® +4ab—4ca (ix) x*yz+xy’z+xyz®
X ax®y+bxy* +cxyz

3. Factorise.
@)x*+xy+8+8y (i) 15xy—6x +5y—2
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(iii)) ax + bx—ay—by (iv) 15pg+15+9qg+25p
V) z-T7T+Txy-xyz

We know that (@+b)“=a*+2ab+b* 1))
(@—b) > =a® -2ab+b* 41y
@+b)@—by=a’ —b’ (III)

The following solved examples illustrate how to use these identities for factorisation. What we
do is to observe the given expression. If it has a form that fits the right hand side of one of the
identities, then the expression corresponding to the left hand side of the identity gives the desired
factorisation.

Factorise x > + 8x + 16
Observe the expression; it has three terms. Therefore, it does not fit Identity II1. Also,

it’s first and third terms are perfect squares with a positive sign before the middle term. So, it is
of the form a® +2ab+b* wherea=x andb= 4

such that a®+2ab+b*=x>+2(x)(4)+4*
=x>+8x+16
. 2 2 _ 2
Since . a 2+ 2ab+b"=(a+ b)2 ’ . L. Observe here the given
by comparison x° +8x+16=(x +4)" (the required factorisation) | expression is of the form

a’-2ab+b*.
Wherea=2y,and b=3

. 2
Factorise 4y " — 12y +9 with 2ab =2 x 2y x 3= 12y.

Observe 4y* =(2y)*,9=3% and 12y =2 x 3 x (2y)
Therefore, 4y? —12y+9=(2y)* —2x3x(2p) + (3)?
=(2y-3)? (required factorisation)
Factorise 49p *— 36

There are two terms; both are squares and the second is negative. The expression is of
the form (a > — b?). Identity III is applicable here;
49p* -36=(Tp)* - (6) *
=(Tp—-6)(Tp + 6) (required factorisation)

Factorisea® —2ab+b?* —¢*

The first three terms of the given expression form (a — b) ?. The fourth term is a
square. So the expression can be reduced to a difference of two squares.

Thus,a*> —2ab+b* —c* =(a—-b)*-c? (Applying Identity IT)
=[(a—b)—c) ((a—b)+0)] (Applying Identity IIT)
=(@a-b-c)(a-b+c) (required factorisation)
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Find the factors of y? —7y +12.

Wenote 12 =3 x4 and 3 + 4 = 7. Therefore,
y =Tyt 12=p*-3y—4y+12
=y@3)-403)=03)0-9
Note, this time we did not compare the expression with that in Identity (IV) to identify a and 5.
After sufficient practice you may not need to compare the given expressions for their
factorisation with the expressions in the identities; instead you can proceed directly as we did
above .

Obtain the factors of z? — 4z — 12.

Here a b =—12 ; this means one of a and b is negative. Further, a + b =— 4, this means
the one with larger numerical value is negative. We try a = — 4, b = 3; but this will not work,
since a + b =—1. Next possible values are a =— 6, b = 2, so that a + b =— 4 as required.

Hence, z? —4z-12=z% —6z+2z-12
=z(z—6)+2(z—-6)
=(z-6)(z+2)

Find the factors of 3m?*+ 9m + 6.

We notice that 3 is a common factor of all the terms.
Therefore, 3m* +9m+6=3(m* +3m+2)
Now, m?+3m+2=m’>+m+2m+2 (as2=1x2)
=mm+1)+2(m+1)
=m+1)(m+2)
Therefore, 3m? +9m +6=3(m + 1) (m + 2)

1. Factorise the following expressions.
@i a*+8a+16 {p?-10p+25 (iii)25m 2 +30m+9
(iv) 49y * + 84yz +36z° (V)4x* —8x+4
(vi) 1216 % —88bc + 16¢*
(vii)) /+m)?> —4im  (Hint: Expand (/ + m)? first)
(vii)a* +2a*b* +b*

2. Factorise.
() 4p? —9q* (i) 63a? —112h%  (iii) 49x % - 36
(iv) 16x° — 144x° W(I+m)2—(I-m)*
(vi)9x? y* - 16 (vil) (x® —2xy +y?)—z?
(viii) 25a %2 —4b* +28bc — 49c*
3. Factorise the expressions.
@) ax? +bx (i) 7p % +21¢° (iii) 2x° + 2xy? +2xz?
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(iv)am?® + bm* +bn* +an? Vm+D)+m+1
V)y @+2)+9 @ +2) (vii) 5% — 20y — 8z +2yz
(viii) 10ab +4a +5b +2 (ix) 6xy —4y + 6 — 9x

4. Factorise.
@a*-b* (p* -81 (i) x* -@y+2)*
i)x*-@x-2)* a*-2a*b* +b*

5. Factorise the following expressions.
@)p*+6p+8 ()g?-10g+21 (iii)p* +6p—16

We have learnt how to add and subtract algebraic expressions. We also know how to multiply
two expressions. We have not however, looked at division of one algebraic expression by
another. This is what we wish to do in this section.

We recall that division is the inverse operation of multiplication. Thus, 7 x 8 = 56 gives

56 +8=7o0r56+7=8.

We may similarly follow the division of algebraic expressions. For example,

@ 2x % 3x? = 6x°
Therefore, 6x> +2x =3x?
and also, 6x> +3x% =2x.

(i1) S5x (x +4)="5%% +20x

Therefore,  (5x*> +20x)+5x=x+4

and also (5x % + 20x) + (x + 4) = 5x.
We shall now look closely at how the division of one expression by another can be carried out.
To begin with we shall consider the division of a monomial by another monomial.

Consider 6x°+ 2x
We may write 2x and 6x° in irreducible factor forms,
2x =2 XXx
6x’ =2x3xxxXxXxXx
Now we group factors of 6x3 to separate 2x,
6x’ =2xxx(3xxxx)=(2x)*x(3x?%)

Therefore, 6x> +2x=3x2.
A shorter way to depict cancellation of common factors is as we do in division of numbers:
77+7=2 Ay
7 7
3

Similarly, 6x° +2x= 0%

2x

_ 2X3XxXxXx = 33 X x = 32
2Xx
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Do the following divisions.
(i) —20x* +10x> (i) 7x*y?z? + 14xyz

() —20x* =—2x2x5xxXxxXxXx
10x2 =2x5xx xx
2X2XSEXXXXX XXX

Therefore, (—20x*)+10x* = =-2XxXx=-2x"
2X5XxXx
(i) 7x2y’z” +14xyz _ TXXXXXYyXyXzXZ
2XTXxXXyXz
xxyxz 1
= =—xyz
2 2 4
Divide.
(i) 24xy*z* by 6yz> (i) 63a*b*c® by Ta?b* c?

Let us consider the division of the trinomial 4y> + 5y + 6y by the monomial 2y.

4y° +5y" +6y=Q2x2xyxyx P+ (Exyxy)+(2x3xy)

227

(Here, we expressed each term of the polynomial in factor form) we find that 2 x y is common in

each term. Therefore, separating 2 x y from each term. We get

4y3 +5y2 +6y=2XyX(2XyXy)+2XyX (%xy)+2x);x3

Y (2y2>+2y(§y)+ %)

=2 y(2 ¥+ % y+3 )(T he common factor 2y is shown separately.

Therefore, (4y> + 5y +6y) + 2y
2y(2y* +%y +3)

Here, we divide each
term of the polynomial
in the numerator by
the monomial in the
denominator.

3 2
=4y +5y +6y= =2y2+£y+3
2y 2y 2
Alternatively, we could divide each term of the trinomial by the monomial using the cancellation
method.
3 2
4y’ +5y* +6y)+2y = Ay +5y" +6y
2y
3 2
= 4L+5L+6_y= 2)’2 +£y+3
2y 2y 2y 2
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Divide 24(x’yz + xy*z + xyz*) by 8xyz using both the methods.
(x®yz + xy°z + xyz*)

=2%X2X2X3IX[(xXxXYyXZ)+ (X XyXyX2)+ (X XyXxzX2z)]
=2x2x2x3xxxXxyxzX(x+y+2z)=8x3 xxyzx(x+y+z) (Bytakingout the

Therefore, 24(x* yz + xy*z + xyz*) +8yz common factor)
_ 8X3XxyzX(x+y+z)

=3X(x+y+z)=3(x+y+2)
8X xyz

2 2 2
24x° yz 4 24xy°z 4 24xyz

Alternately, 24(x*yz +xy’z + xyz°) +8yz=
8xyz 8xyz 8xyz

=3x+3y+3z=3x+y+2)

Consider (7x %> + 14x) + (x + 2)
We shall factorise (7x %+ 14x) first to check and match factors with the denominator:
Tx? +14x = (T xx xx)+ (2 %7 xXx)
=TxxXxx+2)=Tx(x+2)
7x* +14x _ Tx (x +2)

Now (7x* + 14x) +(x +2) =
x+2 x+2

=7x (Cancelling the factor (x + 2))

Divide 44(x * —5x> —24x>) by 11x (x — 8)

Factorising 44(x * — 5x> —24x?), we get
44(x* —5x° —24x*)=2x2x 11 xx? (x* —5x —24)
(taking the common factor x > out of the bracket)
=2x2x11xx% (x> —8x +3x —24)
=2x2x11xx* [x (x—8) +3(x—8)]
=2x2x11xx* (x+3)(x-98)
Therefore, 44(x *— 5x*—24x?) + 11x(x — 8)

O 2X2%x11IXxXxX (x+3)X (x —8)

- 11xxX(x—8)

=2%x2%xx(x+3)=4x(x+3)

Divide z(5z> — 80) by 5z(z + 4)
vidend =z(5z% — 80)
=z[(5x2%)~ (5% 16)]
=zx5x(z* - 16)
=5z x (z+ 4) (z—4) [using the identity
a’-b* =(a+b)(a-b)]

Thus, z(5z *— 80) + 5z(z + 4) = 52(25;:;)5-24—; d =(z—4)
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©)(2a-3)(@+2) a-3)(at+2)
=2a* -6=2a*+a-6
d(x+82=x>+64 (x+8)
=x? +16x + 64
ex-5%=x*-25 (x-5)?=x*>-10x+25

Is the multiplication done by both Nadiya and Salma correct? Give reasons for your answer.

Task 4 Yousufdoes a division as: at>s =a+l

His friend Sartaj has done the same division as: a ;_ > - a

And his other friend Shazia does it this way: asi =241

5
Who has done the division correctly? Who has done incorrectly? Why?

Find and correct the errors in the following mathematical statements.

1.4x-5)=4x-5 2.x(3x +2)=3x>+2 3.2x +3y="5xy
4.x+2x +3x=5x 5.59+2y+y—Ty=0 6.3x + 2x = 5x°
7.(2x)* +4(2x)+7=2x> +8x+7 8.(2x)° +5x=dx+5x =%

9.(3x+2)> =3x*>+6x+4
10. Substituting x =—3 in

@x2 +5x+4gives(—=3)2 +5(3)+4=9+2+4=15
(b)x?> —5x+4gives(-3)2-5(-3)+4=9-15+4=-2
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(c)x? +5xgives (—3)2 +5(3)=-9-15=-24

11.(y-3)2=y* -9 12. z+5)* =z* +25
13. 2a +3b)(@—b)=2a* - 3b* 14.(a+4)(@+2)=a* +8
2
15.(a—4) (@a—2)=a> -8 16.3%=
3x
2
1.5 1120 18, % -1 g9 3 _1
3x 3x+2 2 4x+3 4x
20. 4x+5 =5 21. Tx+5 _
4x 5

15(x> +10x+21 )y +1)+ 5(y +1)Xx +7)

@) (x+b)
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g

10.

11.

12.

i _

When we factorise an expression, we write it as a product of factors. These factors may
be numbers, algebraic variables or algebraic expressions.
An irreducible factor is a factor which cannot be expressed further as a product of factors.
A systematic way of factorising an expression is the common factor method. It consists
of three
steps: (1) Write each term of the expression as a product of irreducible factors (ii) Look
for and separate the common factors and (iii) Combine the remaining factors in each term
in accordance with the distributive law.
Sometimes, all the terms in a given expression do not have a common factor; but the
terms can be grouped in such a way that all the terms in each group have a common
factor. When we do this, there emerges a common factor across all the groups leading to
the required factorisation of the expression. This is the method of regrouping.
In factorisation by regrouping, we should remember that any regrouping (i.c.,
rearrangement) of the terms in the given expression may not lead to factorisation. We
must observe the expression and come out with the desired regrouping by trial and error.
A number of expressions to be factorised are of the Hrm or can be put into the form: a>
+2ab+b*,a®> —2ab+b*,a> —b*> andx? + (a + b) + ab. These expressions can be
easily factorised using
Identities I, II, III and IV, given in Chapter 9,
a’*+2ab+b*=(@+b)’
a®* —2ab+b*=(@-b)*?
a’>-b*=(a+b)(a->b)
x> +(@a+b)x+ab=(x+a)(x+b)
In expressions which have factors of the type (x + a) (x + b), remember the numerical
term gives ab. Its factors, a and b, should be so chosen that their sum, with signs taken
care of, is the coefficient of x.
We know that in the case of numbers, division is the inverse of multiplication. This idea
is applicable also to the division of algebraic expressions.
In the case of division of a polynomial by a monomial, we may carry out the division
either by dividing each term of the polynomial by the monomial or by the common factor
method.
In the case of division of a polynomial by a polynomial, we cannot proceed by dividing
each term in the dividend polynomial by the divisor polynomial. Instead, we factorise
both the polynomials and cancel their common factors.
In the case of divisions of algebraic expressions that we studied in this chapter, we have
Dividend = Divisor X Quotient.
In general, however, the relation is
Dividend = Divisor x Quotient + Remainder
Thus, we have considered in the present chapter only those divisions in which the
remainder is zero.
There are many errors students commonly make when solving algebra exercises. You
should avoid making such errors.
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(1) The horizontal axis (or the x-axis) indicates the matches played during the year
2007. The vertical axis (or the y-axis) shows the total runs scored in each match.
(i) The dotted line shows the runs scored by Batsman A (This is already indicated at
the tOP of the grﬁph) === Hgtsman 4 m— |latsruan 1§
(iii) During the 4th match, both have scored 120
the same number of 60 runs. (This is
indicated by the point at which both L
graphs mect). 100 ,:
(iv) Batsman A has one great “peak” but 9t = f ‘l
many deep “valleys”. He does not 8t p 1y 1A
appear to be consistent. B, on the other :
hand has never scored below a total of
40 runs, even though his highest score is -
only 100 in comparison to 115 of A. : : NG
Also A has scored JER N A
a zero in two matches and in a total of 5 : ' '
matches he has scored less than 40 runs. T
Since A has a lot of ups and downs, B is
a more consistent and reliable batsman.
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The given graph (Fig 14.8) describes

we aisances of a car from a city P at different times

when it is travelling from City P to City Q, which

are 350 km apart. Study the graph and answer the following:
()] What information is given on the two axes?
(ii) From where and when did the car begin its journey?
(i) How far did the car go in the first hour?
(ivy How far did the car go during (i) the 2nd hour? (ii) the 3rd hour?
(v)  Was the speed same during the first three hours? How do you know it?
(vi) Did the car stop for some duration at any place? Justify your answer.
(vi) When did the car reach City Q?

oo} Bt

3001 /"r

b 147

Distance from F{in km) »

-
3 o 10 11 12 1 2 3
a.I1. AJm. S.m. H@.0n. noen  p.am.  p.m.  pon.

Time >

Fig 14 S
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6. — % — 1,_71, O,% (There can be many more such rational numbers)

97 98 99 100 101 102 103 104 105 106
160°160°160°160°160°160°160° 160 160160

1. @) __29 -2 Yes @ ) okl __29 No
30 30 30° 30
2, Zero 3. 31 4. ES
39 19

5.0.1,0.2,0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9; 0.11, 0.12 etc.
6. 2 -8-7-6-512,

35 35 35 35 35 35 35

7. Ascending order is —5 —2 =3, ;05 3. l
6 3 7 711

8. (i) Infinite (ii) Five (iii) Less
1. x=9 2. y=17 3. z=4 4. x=2 5. x=2 6. =50
7. x=27 8. y=24 9 x=g 10. y=— 11. p=—§
12. x =——

3 2
1. 2 2. length =52 m, breadth=25m 3. lg cm 4. 40and 55
5. 45,27 6. 16,17,18 7. 288,296 and 304 8 7,8,9

9. Sahil’s age: 20 years; Anwar’s age: 28 years  10. 48 students
11. Basit’s age: 17 years; Basit’s father’s age: 46 years;
Basit’s grandfather’s age = 72 years 12. Syears 13. —%
14. Rs 100 — 2000 notes; Rs 50 — 3000 notes; Rs 10 — 5000 notes
15. Number of Re 1 coins = 80; Number of Rs 2 coins = 60; Number of Rs 5 coins =20
16. 19
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1.x=18 2.t=-1 x=-2 4.z=% 5.x=5 6.x=0
7.x =40 8.x=10 9.y=l 10m=i
3 5
1. 4 2. 7,35 3. 36 4. 26 (or 62)
5. Sahil’s age: 5 years; Sahil’s mother’s age: 30 years
6. Length =275 m; breadth = 100 m 7. 200m 8. 72
9. Grand daughter’s age: 6 years; Grandfather’s age: 60 years
10. Suhail’s age: 60 years; Suhail’s son’s age: 20 years

1.x=f—g 2.n=36 .x=-5 4.x=8 5.t=2
7 2

6.m=— T.t=-2 8.y=-— 9.z=2 10./=0.6
5 3

1.x=E 2.x=£ 3.z=12 4.y=-8 5.y=—i
2 33 5

6. Aatif’s age = 20 years; Asif’s age = 28 years 7. %

1. (i) Zero (i) One
2. (i) An algebraic expression involves variables and constants and terms are formed by
product of factors.
(i1) An equation involving only linear polynomials in one variable.
(iii) A value of a variable, which when substituted for the variable in the equation makes the two
sides equal.

3. (i) Infinite solutions (ii) No solution
4. 65 5. Zero
6. (1) _76 (ii) No solution because x = 0 do not satisfy the given equation.
7.—7,0and 7 8. 11 years and 22 years 9.2,4and 9
10. 54; 81 and 108 11. 4 guests and 3 chairs 12.5and 7
1. @1,2,5,6,7 (b)1,2,5,6,7 (©1,2,4
(d)2 (e) 1,4
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(b)

@2®)9()0 3. 360°; yes.

(a) 900° (b) 1080° (c) 1440° (d) (n—2)180°
A polygon with equal sides and equal angles.
(i) Equilateral triangle (ii) Square (iii) Regular hexagon
(a) 60° (b) 140° (c) 140° (d) 108°
(@x+y+z=360° b)x+y+z+w=360°

(a) 360° —250° =110° (b) 360° — 310° = 50°

. 360° 360°

i =40° ii =24°
@ 5 (i) T

360

By =15 (sides) 4. Number of sides = 24
(1) No; (Since 22 is not a divisor of 360)

(i) No; (because each exterior angle is 180° — 22° = 158°, which is not a divisor of

360°).

(a) The equilateral triangle being a regular polygon of 3 sides has the least measure of

an interior angle = 60°.
By (a), we can see that the greatest exterior angle is 120°.

(1) BC (Opposite sides are equal) (1)) £DAB (Opposite angles are equal)
(iii) OA (Diagonals bisect each other)
(iv) 180° (Interior opposite angles, since AB || DC)

(1) x = 80° y =100°; z = 80° (i) x = 130°;, y = 130°; z = 130°
(iii) x = 90°; y = 60°; z = 60° (iv) x = 100°; y = 80°; z= 80°
(V) y=112°x =28°,z=28°

(i) Can be, but need not be.

(11) No; (in a parallelogram, opposite sides are equal; but here, AD # BC).

(iii) No; (in a parallelogram, opposite angles are equal; but here, LA # ZC).

A kite, for example 5. 108°; 72°; 6. Each is a right angle.
x =110°% y=40°z=30°
Dx=6,y=9(i)x=3,y=13; 9.x =50°

NM || KL (sum of interior opposite angles is 180°). So, KLMN is a trapezium.

60°
£ZP=50° £S=90°
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(b), (), (D), (g), (h) are true; others are false.

(a) Rhombus; square. (b) Square; rectangle

3. (1) A square is 4 — sided; so it is a quadrilateral.

(ii) A square has its opposite sides parallel; so it is a parallelogram.

(iii) A square is a parallelogram with all the 4 sides equal; so it is a thombus.

(iv) A square is a parallelogram with each angle a right angle; so it is a rectangle.

D=

4. (1) Parallelogram; rhombus; square; rectangle.
(i) Rhombus; square (iii) Square; rectangle
5. Both of its diagonals lie in its interior.

6. AD || BC; AB || DC. So, in parallelogram ABCD, the mid-point of diagonal AC is O.

1. (1) A figure bounded by four sides such that no two sides intersect each other except at
their end points.
(ii) A polygon whose all sides and angles are equal.
(iii) A figure bounded by three line segments (sides).

(iv) A polygon of 6 sides
(v) A polygon of 5 sides.
2. (i) 1620° (i) (n—2) x 180°
3. (1)360° (ii) 150° and 30°
4. 20 sides 5. 90° 6. 30°,90°, 110° and 130°
7. (1) Sides, angles (ii) 540° (iii) 360°
(iv) 60° (v) 120° (vi) Bisect
(vii) Perpendicular (viii) quadrilateral, rectangle, rhombus, trapezium
4. No; No

6. (i) Necessary, Almost sufficient (When 3 £ s are given we cannot draw a Auniquely)
(ii) Necessary; not sufficient

(ii1) 15°

(iv) Rough sketch

(v) 45°, 45°, 90°and 30°, 60° and 90°

1. (b), (d). In all these cases data can be divided into class intervals.
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Probability of getting a number greater than 5 =%

Probability of getting a number not greater than 5 =%

1. (i) Pictograph (i) Bargraph (iii) frequency (iv) Size (v) Event
2. (i) Data in an unorganised form.
(ii) Histogram is a bargraph where C.I. are along horizontal line and height of bars show the
frequency of the C.I. Also there is no gap between bars (in continuous series).
(1ii) A circle graph shows the relationship between whole and its part.
(iv) Number of outcomes that make an Event _ n(E)

Total number of outcomes of the experiment  n(S)
(v) Whose outcome cannot be predicted exactly in advance.
5.8S={11,12, 13, 14, 15, 16, 21, 22, 23, 24, 25, 26, 31, 32, 33, 34, 35, 36, 41, 42, 43, 44, 45, 46,
51,52, 53, 54, 55, 56, 61, 62, 63, 64, 65, 66}; 36
6. (i), (i1) are not equally likely.
(iii), (iv) and (v) are equally likely.
7. S= {H1, H2, H3, H4, HS, H6, TH, TT}

~ 1 o 1
i) — i) —
@) 2 (i) 2
5 . 4
8.(1) — i) —
@) 5 (ii) 5
1. )1 (ii) 4 (iii) 1 @iv) 9 v) 6 (vi)9
(vii) 4 (viii) O (ix) 6 x)5
2, These numbers end with
17 (i) 3 (iii) 8 @iv) 2 Vo (vi) 2
(vi)) 0 (viii) 0
3. (1), (iii) 4. 10000200001, 100000020000001
5. 1020304030201, 1010101012 6. 20, 6,42, 43
7. (1) 25 (ii) 100 (iii) 144
8. )1+3+5+7+9+11+13
()1 +3+5+7+9+11+13+15+17+19+21
9. (1) 24 (ii) 50 (iii) 198
1. (1) 1024 (i) 1225 (iii) 7396 (iv) 8649 (v) 5041 (vi) 2116

2. ()68,10 (i) 14,48,50 (iii) 16,63,65 (iv) 18,80,82
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1. ®H1,9 (i) 4, 6 (iii) 1,9 @iv) 5

2. (1), (it), (iii) 3.10,13

4. (1) 27 (ii) 20 (iii) 42 (iv) 64 (v) 88 (vi) 98
(vii) 77 (viii) 96 (ix) 23 (x) 90

5. (1) 7; 42 (i) 5; 30 (iii) 7, 84 (iv) 3; 78 (v)2; 54 (vi) 3; 48

6. (1) 7,6 (i) 13; 15 (iii) 11; 6 (vi) 5; 23 (v)7;20 (vi) 5; 18

7. 49 8. 45 rows; 45 plants in each row 9. 900 10. 3600

1. (1) 48 (ii) 67 (iii) 59 (iv) 23 (v)57 (vi) 37
(vii) 76 (viii) 89 (ix) 24 (x) 32 (xi) 56 (xii) 30

2. 1 (i) 2 (iii) 2 @iv)3 W3

3. (1) 1.6 (i) 2.7 (iii) 7.2 (iv) 6.5 (v)5.6

4. (1) 2;20 (ii) 53; 44 (iii) 1; 57 (iv) 41; 28 (v) 31; 63

5. @) 4; 23 (ii) 14; 42 (iii) 4; 16 (iv) 24; 43 (v) 149; 81

6. 21m 7.(2) 10 cm (b) 12 cm

8. 24 plants 9. 16 children

1.(1)8%-32 (ii) 13— 42 (i) 62-2% (iv)9%-52

2.(1)6%-1%;18%-172 (i) 7%*-2%;9%-6"
3.0)1+3+5+7+9+11+13+15+17=9x9=92
() 1+3+5+9+11+13+15+17+19+21=11x11=112
4.11=(1+3+5+7+9)+11-(1+3+5+7+9)=6°-5"
13=(1+3+5+7+N+13-(1+3+5+7+9+11)=72-6"
17=1+3+5+7+9+11+13+15+17-(1+3+5+7+9+11+13+15)=9>-8?
19=14+3+5+7+9+11+13+15+17+19-(1+3+5+7+9+11+13+15+17)
=102-92
5.(1)24% =22 (2x2x4)4%*=576
(i) 252 =22 2x2x5)5%=625
(iii) 262 =22 2% 2 x6)6*=676
6. () V729 = /3x3x3x3%x3%x3 =3x3x3 =27
(ii) 21 (iii) 17 (iv) 23
7. (i) 391 (ii) 221 (iii) 323
8.3;273
9. 123 and square root = 101
10.123

11. 1024 and 9801
12. 31

(iii) 92— 42 and 33 >— 322

{Carry on should be added to next terms}

(iv) 0.09 (v) 0.018

The Jammu and Kashmir State Board of Education 261




A Textbook of Mathematics for Class VIII 262
1. (ii) and (iv)
2. M3 (i) 2 (iii) 3 (iv) 5 (v) 10
3. ®H3 (ii) 2 (iii) 5 (iv) 3 ) 11
4. 20 cuboids
1. (4 (i) 8 (iii) 22 (iv) 30 (v) 25 (vi) 24
(vii) 48 (viii) 36 (ix) 56
2, (i) False (ii) True (iii) False (iv) False (v) False (vi) False
(vii) True
3. 11,17, 23, 32
1.4°+32° and 18° + 30° 2.27=33 3.450 4. 10648
519 (i) 8 (iii) 22 (iv) 43 (v) 57
6. (i) Not a perfect cube (ii) Perfect cube of 11
(iii) Not a perfect cube (iv) Perfect cube of 21
(v) Perfect cube of 27
7. (i) True (ii) False (iii) True (iv) True (v) False
8.Yes; (-1)’=-land (-1)=1 #-1
1. @1:2 (b) 1:2000 (©)1:10
2. (a) 75% (b) 66%% 3. 28% students 4. 25 matches 5. Rs 2400
6. 10%, cricket — 30 lakh; football — 15 lakh; other games — 5 lakh

1. Rs 1,40,000 2. 80% 3. Rs 34.80 4.Rs 18,342.50
5. Gain of 2% 6.Rs 2,835 7.Loss of Rs 1,269.84
8. Rs 14,560 9.Rs 2,000 10.Rs 5,000
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S.

ey
.

@p®+q®>+r* —pg—qr—pr

(c) 51* +25In

() 82 + 14x — 15

(iv) ax + 5a + 3bx + 15b
(i) 15 —x — 2x2

(v)2p° +p*q-2pq*-¢’°
@) x? +5x% —5x

(iv) 4ac (v) 3x % + 4xy —y*
(vii) 2.25x % — 162

(x> +6x+9
1

iV)9a?-3a+ =
(iv) 2

(vii) 36x 249

(x) 49a > — 126ab + 81b°
@x? +10x+21

(iv) 16x2 +16x —5
(vi)x?* y? z*> —6xyz +8
@b —14b+49

@iv) im2 +2mn+ 2n2
9 4

@Ha*-2a*b*+b*

(iv) 41m >+ 80mn + 41n°
(viiym*+n*m?

(1) 5041

(iv) 996004

(vii) 6396

(1) 200

(iv) 84

(1) 10712

(iv) 95.06

265

b)—2x? —2y? —4xy +2yz + 2zx

(d)—3a* -2b* +4c? —ab + 6bc — Tac

(ii) 3y * —28y +32

) 6p*q® +5pq® —6q*
(i) 7x > + 48xy — Ty*

(i) a*b*+3a>+ 56+ 20
(vi)x® +y°

(vii)a? +b*—c? +2ab

(if) 4y % +20y +25
v) 1.21m? —0.16

(viii) @ > —2ac+c?

(i) 16x2 +24x + 5
(v) 4x? + l6xy + 1597

(i) x? y* +6xyz + 92>

(iii) 6.251% - 0.25m *
(vi)3a* +10a*b*—8b*
(i) a® +a’b® +ab+b*

(i) > - st +s%t* - 5>

(i) 4a >— 28a + 49

i)b*—a*
(ix) ﬁ.,.éﬂ_ki
4 4 16

(iii) 16x2 —24x + 5
(vi) 4a* +28a?* + 45

(iii) 36x* — 60x 2y + 25y

(v) 0.16p 2+ 0.04pg + 0.25¢ % (vi) 4x 2y 2 + 20xy > + 25y

(i) 40x

(V) 4p*-4q°
(ii) 9801

(v) 27.04
(viii) 79.21
(ii) 0.08

(ii) 26.52
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(iii) 98m 2+ 128n°
(viya’b*+b*c?
(iii) 10404

(vi) 89991

(ix) 9.975
(iii) 1800

(iii) 10094
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1. 8x* - 27y° 2. Zero 3.13

500x+2)(x+3) (i) (Z?x_i_% 23_x —%) (iii) (x — K) (x + 3K)

6. (i) 2464 (i) 11021 (iii) 99.75 (iv) 98.01
7. x’y+4xy—y*>  8.3x—-4y+3 9.2z%y+2xy?

10. One

11. An equation for only certain values of the variable.
An identity is true for almost all the values of the variable.
12. All (i) to (iv) True

1. (@) 2.Rs 17,875 3. Area = 129.5 m?; Perimeter = 48 m
4. 45000 tiles 5. (b)

1.0.88m? 2.7cm 3. 660 m?> 4,252 m?
5.45 cm? 6.24 cm?,6cm 7.Rs 810 8. 140 m
9.119m? 10. Area using Arifa’s way = 2x%x§x(30+ 15)m? = 337.5m?

Area using Samina’s way = %x15x15+ 15x15=337.5 m?

11.80 cm?,96 cm?, 80 cm?, 96 cm?

1. (a) 2.144m 3.10cm 4.11m?

5. 5 cans

6. Similarity — Both have same heights. Difference — one is a cylinder, the other is a cube.
The cube has larger lateral surface area

7.440 m? 8.322 cm 9. 1980 m? 10. 704 cm?
1. (a) Volume (b) Surface area (c) Volume

2. Volume of cylinder B is greater; Surface area of cylinder B is greater.
3.5cm 4. 450 5.1m 6. 49500 L

7. (i) 4 times (ii) 8 times 8. 30 hours
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1. (i) Perimeter is the length of distance around the plane figure.
(ii) Area is the region covered by the plane figure.
(iii) Surface area of a solid figure is the sum of areas of its faces.
(iv) Amount of region (space) occupied by a solid is called its volume.

2.()2(+d) (i)2({+b)h (iii) Base x corresponding altitude
i i d.d
(i) %7‘[7‘2 W) (Sum of || su;es) X height i) 12 )
.0) 2 h+7) (ii) 6/*and 2 (Ib + bh + hl) (iii) 8
(iv) i h (V)Ixbxh (vi) 1000 litres
4.375m?; 47.14 m*®
5.28.11 cm? 6.4 cm 7.6 cm 8. 5760 cm?
9. 54 cm? 10. 9; Surface area =216 cm? Volume = 261cm’
11.38.4 cm? 12.9 13. 60 cm?; 864 cm’®
14.1:1and 1: 2
1. () 1 (ii) 1 (iii) 32
9 16
~ 1 e 1 4 . 1 1
2.) —; (i) — (i) (5 (iv) — V)
= 3 © ORNAED;
1 81
3.()5 i) — iii) 29 iv) 1 V) —
® (it) 5 (iii) @(iv) ) v
1 ) . 512
4. (1) 250 i) — 5.m=2 6.1)—-1 i) —
@ (it) p ® (it) s
. 625t* o\ o5
7. (D) (i) 5
2
1. (i) 8.5x107"* (i) 9.42 x 10 12 (iii) 6.02 x 10"
(iv) 8.37x 10 ° (v)3.186 x 10"°
2. (1) 0.00000302 (ii) 45000 (iii) 0.00000003
(iv) 1000100000 (v) 5800000000000 (vi) 3614920
3. @)1x107° (i) 1.6 x 10" (i) 5x 1077
(iv) 1.275x 10> (v)7x107?
4. 1.0008 x 10
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4.
Time in minutes 30 60 90 120
Distance in metres 400 800 1200 | 1600
5.
X 8 12 16 20 24
y 6 12 18 24 30 | ;No
6.
Number of pipes 6 5 4 3 2 1
Time taken in hours 30 36 45 60 90 | 180
7.
Number of labours 24 18 16 10
Time taken in hours 60 80 90 144 | ; Inversely proportional
1. (112 (ii) 2y (iii) 14pq (iv) 1 (v) 6ab (vi) 4x
(vii) 10 (viii) x 2 y?
2. D 7x-6) (i) 6(p —2q) (ii]) 7a(a+2) (iv)4z(-4+5z%)
(v) 10 Im(2 + 3a) (vi) Sxy(x — 3y) (vii) 5Q2a* —3b* +4c?)
(vii)4a(—a+b—-c) (ix) xyz(x +y +2) (x)xy (ax + by + c2)
3. DEx+8)(x+y) @) Bx+1)Gy-2) (i) (@ + b) (x —y)
(iv) (5p +3) 3¢ +5) WM Ee-71-xy)
1. D@+4? i @-5)° (iii) (5m + 3) * (iv) (Ty + 62) *
(V) 4(x-1)2 (vi) (11—4¢) % ( vii) (—m) 2 (viii) (@* +b?)?
2. D 2p-39)Q2p+39) (ii) 7(3a — 4b) (3a + 4b) (iii) (7x — 6) (7x + 6)
(iv) 16x°(x —3) (x +3) (V) 4lm (vi) B3xy —4) Bxy +4)
(Vi) (x—y—-z)(x—y+2) (viii) (5a —2b+ 7¢) (Sa +2b-"c)
3. (1) x(ax + b) () 7(p* +3q?%) (i) 2x(x > +y? +2z?)
V)(m* +n*)@+b) M I+ (m+1) V) (y+9) (y+2)
(viD) 5y +22) (y - 4) ( viii) 2a + 1) (5b + 2) (ix) B3x-2) (2y-3)
4.  @D@-b)@@+b)@* +b?) H@E-3)@+3)@*+9)
(i) x-y-2)x+y+2) x* +(+2)?] (iv) 2(2x —z) x* —2xz + 2%)
)(@-b)* (a+b)*
5. O@E+2)(t4 (i) (g-3)@-7) (i) p+ 8) (p—2)
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L 6 x—; (ii) — 4y (iii) 6pqr (iv) §x2 y(¥)-2a2b*

2 0 %(5x—6) (i) 3y*—dy® +5 (iif) 20 +y +2)
(iv) %(x2+2x+3) v q’-p°

3. @()2%-5 (i) 5 (iii) 6y (iv) xy
(v) 10abc

4 ()50Gx+5) (ii) 29(x + 5) (iii) %r(p +g) (iv)
4y* + 5y +3)
V) (x +2)(x +3)

5. ()y+2 (i) m— 16 (iii) 5(p — 4) (iv)
2z(z-2) v) §Q(P' 9)

(vi) 3(3x — 4)

1. 4(x — 5) = 4x — 20
4.x +2x +3x = 6x
7. (2x)? +4(2x) +7 =4x* +8x +7
9.(3x+2)> =9x*+12x +4
10. (2) (-3)2 +5(-3) +4=9—15+4 =2
©(3)2 +5(3)=9-15=—6
11.(y-3)2 =y2 —6y+9
13. 2a+3b)(a—b)=2a> +ab—3b*

15.(@a-4)(@-2)=a* -6a+8
2 2
17, 3x -2|-1=3x2+ 1 _ L
3x 3x?  3x? 3x2
19, 3 = 3
4x+3 4x+3
21. 7er5=7—x+§=k+1

5 5 5 5
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2.x(3x+2)=
S.5v+2y+y—-Ty=y

(viD) 3y Sy -7)

3x? +2x 3.2x +3y=2x + 3y
6.3x +2x = 5x

8.(2x)% +5x =4x? + 5x
(b)(=3)2 —5(3)+4=9+15+4=28

12.(z+5)% =22 +102+25
4. (a+4)(@+2)=a’ +6a+8

2
16. 22 =1
3x
18. 3x _ 3x
3x+2 3x+2
20. 4x+5=4_x+i=1+i
4x 4x 4x 4x
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1. ) xyz (xy + xz + yz) (i) Txy (x —3y + 4)
2.)zBx-1)(By+2) (i) (z+ 3) 2xy +3)
3.0) (x—4)° () (2x —-2y—-3)(2x +2y-3)
(iii) (Sa — 2b — 4c) (Sa— 2b + 4c)
4. D) Bx-1)4y-32) () (@’-b*-c*)(@*-b*> -c?)
(iii) x (3y —4z) By +42)
5.G0) (x +2) (x + 3) (i) (x-2)(x—-3)
6. x> +x+DE*—x+1) () (x*-2x+2) (x*+2x +2)
(i) (x +2)* (x —2)°
"2 . , 13 8 ,
7.1)7x"z (ii)) —4y —?xy+§x
8. 13xy (y—8) (i) 3 (x +3)
9.()x*+4x -21 (i)x*+(@+b)x+ab
(iii) xy 3x + ) (iv) 2
Vx+y (vi) Dividend = Divisor X Quotient + Remainder
1. (a) 36.5°C (b) 12 noon (¢) 1 pm, 2 p.m.

(d) 36.5° C; The point between 1 p.m. and 2 p.m. on the x-axis is equidistant from the
two points showing 1 p.m. and 2 p.m., so it will represent 1.30 p.m. Similarly, the
point on the y-axis, between 36° C and 37° C will represent 36.5° C.
()9 am. to 10 am., 10 am. to 11 am., 2 p.m. to 3 p.m.
2. (a) (i) Rs 4 crore (ii) Rs 8 crore
(b) (1) Rs 7 crore (i1) Rs 8.5 crore (approx.)

(c) Rs 4 crore (d) 2005
3. (@) (i) 7cm (i) 9 cm
(b) (1)) 7 cm (i) 10 cm
(c)2cm (d3cm (e) Second week (f) First week
(g) At the end of the 2nd week
4. (a) Tue, Fri, Sun (b)35°C (c)15°C (d) Thurs

6. (a) 4 units =1 hour (b) S%hours (c) 22 km

(d) Yes; This is indicated by the horizontal part of the graph (10 a.m. - 10.30 a.m.)
(e) Between 8 a.m. and 9 a.m.
7. (iii) is not possble
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

a. %cm2 b. 36 cm? c. 84 cm? d. 24 cm?

The cube of 0.08 is
a. 0.02 b. 0.04 c.0.000512 d. 0.0008
What should be taken away from 3x2—4y % + 5xy + 20 to obtain
—x? —y? +6xy+20
a.3x?-3y? +2xy  b.2x*+4y* 3xy c.x’—y?+3xy
d. 4x2+3y%—xy
-3

The value of 16 +
a. 1 b. L c. L d. 1

8 36 64 6
If 4 cows produce 4 cans of milk in 4 days how many days it takes 8 cows to produce 8
cans of milk?
a. 16 b.2 c.4 d. 8
The product of 8754896 and 48932
a. 428394571071 b. 328394571072 c. 428394571083
d. 428394571074
Ten men can finish a job in 8 days. How many men are needed to finish the work in half
a day
a. 80 b. 100 c. 120 d. 160
A class of 100 students were admitted.90% of them appeared in the final exam and
passed. 1/5 passes in first division and 1/5 passed in second division. How many passed
in 3rd Division.

a. 36 b. 54 c. 60 d. 20

What follows next in the series 11, 121, 1331, _ __ _?

a. 1441 b. 14411 c. 14441 d. 14641

The degree of the polynomial 6

a.0 b.1 c.2 d.3

Find the wrong number in the series 445, 221, 109, 46, 25,11, 4

a. 221 b. 46 c. 11 d. 109

Find the wrong number in the following series 105, 85, 60, 30, 0, — 45, — 90
a. 85 b.—45 c. 105 d.o

Find the missing number in the series 11.2.6.26.7

a. 90 b. 120 c. 84 d. 64

Fill in the next number in the series 81, 64, 49, 36,25, _ _ _

a. 16 b. 20 c.35 d. 18

Which number will complete the following number series 2, 4, 8, 16, 32,7
a. 48 b. 56 c. 64 d. 72
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46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

If 5.4 =2025,6.5 = 3036 of 2.1 is

a. 42 b. 12 c. 21 d. 24

If L denotes +, M denotes X, P denotes + and Q denotes — , then which of the following
response is true

a. 32P8L16Q4 = 3/2 b. 6M18Q26L13P7 = 173/13

c. 11M34L17Q8L3 = 38/3 d. 9P9LI9QIMI9 =71

If X means addition, — means division, + means subtraction and + means division, then
which of the following is correct?

a.16+5-10x4 +3=9 b.16-5+10x4+3=12

c.16+5+10%x4-3=9 d16x5+10+4-3=19

If + means +, — means +, X means — and + means X, then (36><4)_8><4 =7?
4+8x2+16+1

a.0 b. 8 c. 12 d. 16

If + means +, — means X, + means + and x means —, then 36 x 12+4+6+2—-3=?

a. 42 b. 18 c.2 d. 45

If X means +,— means X, + means + and + means —, then

a.—8 b. 4 c.2 d-1

If A=1,B=2,E =5 and OFTEN = 60, then ALWAYS is

a. 91 b. 81 c. 72 d.71

If A=1,B =2, C =3 and so on, COVER = 63, then BASIS =?

a. 50 b. 49 c.54 d. 55

If in a certain language A, is codes 1, b is codes as 2 and so on, how is BIDDIC coded in
that code?

a. 294493 b. 284563 c. 375582 d. 294492

If PAINT is coded as 74128 and EXCEL is coded as 93596, then how would you encode
ACCEPT?

a. 455978 b. 547978 c. 554978 d. 735961

Which number will complete the following series 2, 3, 6, 18, 108,?

a. 1568 b. 1006 c. 513 d. 1944
45, 563, 647,479, 815,?

a. 143 b. 279 c.384 d. 672
46, 140, 134, 245, 356,467, _ _

a. 568 b. 578 c. 579 d. 478

BCD, FGHI, LMNOP?
a. TUVWXY b. TUVWX c. STUVWX d. STUVW
How is % expressed as percentage?

a. 0.75% b. 60% c. 75% d. 7.5%

What term will fill the blank spaces Z, X, V, T,R, _ _ _,__ _?

a.0,K b.N,M c.P.N dM,N

Fill in the?

a. 29 b. 28 c.22 d. 26

X and Y are children of A. A is father of X, but Y is not his son. How is Y related to A.
a. Sister b. Brother c. Son d. Daughter

Insert the missing number in the given trend
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2 10 4

3 17 5

3 7 4

a. 16 b. 15 c. 12 d. 14
65. How many triangles are there in the given figure?
a. 15 b. 14 c. 12 d. 13

66. Twice a number added with one give 5. the number is

a.l b.2 c. V3 d.4
67. The sum of two numbers is 45, the two numbers are in the ratio 7: 8, the greater number
is

a.21 b. 24 c.35 d. 30

68. Two circles with centres O; and O, touch externally at point P, then the points O;, and O,
are
a. Collinear b. Semicircular c. Circular  d. triangular

69. The sum of two numbers is 49. The difference between the larger and twice the smaller
is 22. Then the numbers are
a.40,9 b. 30,9 c.9,40 d. 20,9

70. Father is twice as old as his son. Ten years ago father was thrice as old as his son. The
son’s present age is
a.20 years  b. 30 years c.25years d. 18 years

71. The average of 6 numbers is 8. If one more number is added, then average becomes 10,
the number is

a. 12 b.22 c.21 d. 48
72. Side of equilateral triangle is 10 cm, then its height is approx.
a.25cm b. 1.732 cm c.8.7cm d. 7.8 cm

73. A boy has spent Rs. 15, Rs 12, Rs. 13, Rs. 20, Rs. 14 and Rs. 16 from Monday to
Saturday for his books. The average expenditure per day is
a.Rs. 14 b.Rs. 15 c.Rs. 16 d. Rs. 18

74. Area of rectangle and area of square are equal. Length of the rectangle is 9 cm and
breadth is 4 cm. Side of the square is

a.36cm b.30 cm c.24 cm d.6cm
75. What follows next in the series 11, 121, 1331, _ _ _ _ ?
a. 1441 b. 14411 c. 14441 d. 14641

76. A book was advertised for Rs. 360/- a discount of 15% is offered to school children. 10%
discount is offered to others. If you buy that book, the cost of the book would be
a. 32 b. 204 c. 306 d. 300

77. If a person can do %of a job in 1 day. The job he can complete in x days will be

a.i b. = c. x+4 dx-y

x 4
78. In an isosceles triangle XYZ, the vertex angle is half of each of the equal base angles.
Then the vertex angle is
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a. 36° b. 72° c. 108° d. 120°

79. In an examination, 35% of the total students failed in Hindi, 45% failed in English and
20% 1in both, the percentage of students passes in both subjects is
a. 10 b. 20 c.40 d. 50

80. A can complete a piece of work in 8 days. If A and B work together the same work can
be completed in 6 days, in how many days can B alone complete that work?
a.24 b. 16 c. 12 d. 18

81. Value of ? is

331 75| 39
57 | 27 | 69
? ] 63 ] 65

82. What is the number whose 10% is 10
a. 30 b. 50 c.70 d. 40
83. The perimeter of a rectangle, whose diagonal is 13 cm is
a. 26 b. 17 c. 52 d. Data inadequate
84. Which is correct statement
Two squares are always equal

a
b. Two triangles are always similar

e

Two rectangles are always similar
d. Bothaandb
85. If two medians of a triangle are equal, then the triangle must be
a. Right angled but isosceles
b. Right angled but not isosceles
c. Equilateral
d. Isosceles but not right angled
86. How many 2’s are there which are followed by 3 and preceded by 1?
123321123212121123321123123123321
a.9 b.6 c.8 d. 10
87. How many 7’s are there which has a 7 preceded by it and 7 following it:
77877787777776777977877778
a.2 b. 4 c.6 d. 8
88. How many 0’s are there in the given series:
70806000809060800090080090001
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89.

90.

91.

92.

93.

94.

9s.

96.

a. 18 b. 17 c. 16 d. 15

How many 9’s are followed by 9?
9879902999031992796569781967899290?

a.2 b.3 c.4 d.5s

How many 6’s are there which are preceded by 3 and multiplies of 3:
36663676367656268696366636768696

a. 14 b. 15 c.13 d. 11

How many A’s are there in the following series which are immediately followed by Z as
well as immediately preceded by B?
AMBAAZAANAABZABAZBAPZBA

a.0 b.1 c.2 d.3

A chain consists of 13 rings. To separate each how many rings will you have to cut?
a.5 b.7 c.6 d. 8

Three measuring tapes are 64 cm, 72 cm and 96 cm, the shortest length that can be
measured by any one of the tapes is exactly.

a. 567 b. 120 c.8 d. 10

24/24/24/242 is equal to

31

a.0 b.2 c. 1 d. 2%

In the position of the letters in the word ADMINISTRATIVE are interchanged as 1* with
27 3™ with 4™ and so on, which will be the mid point between the 3™ letter from right
and 4™ from left?

a. A b. N c.T d.S

How many squares there in the following figure?

a. 30 b. 32 c.34 c.36
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f)
97. Find the missing numbers in the following set of figures 171816197
141315127?

2 22 b. 2 0. 38 a1

16 20 10 10

98. There arte five different houses, A to E, in a row. A is to the right of B and E is left of C
and right of A. B is to the right of D, which of the house is in the middle?
a. A b.B c.C dE
99. Arrange the given words in alphabetical order and tick the one in the middle
a. Plane b. Place c. Plenty d. Player e. Plain
100. How many times in 12 hours the hands of a clock will be at right angles?
a. 16 b. 18 c. 12 d. 24
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