Solution
Class 09 - Mathematics

MATHEMATICS
Section A
@4
Explanation: 3¥ + 64 = 26 + (\/3)8
But we know that,
26 = 64
So, 26+ 3% =26+ (1/3)2¥4
= 26+3%¥=26+(3)
Now by equating both
We get
X=4
@ Yz

Explanation: The seventh root of x divided by the eighth root of X, is
1
Seventh root of x = y/z = 27

1
Eighth root of x = \/z = 2
The seventh root of x divided by the eighth root of x

1 1

(0) 10

op: VI, VBV
Explanation: N AT
(VE+v2) +(/3-V2)"

(V3-v2)(v3+v2)
(3+2+26)+3+2-2/6

3—2
=10
7+2

@ 2
Explanation: After rationalising:

11 VT+2
Vi—2 T JT=2 T T2
VT2

V7))’ —-(2)?
_ VT2
- T4
_ VT2

3
(b) /2
Explanation: v/500
=¢/bx2x5x2x%x5h
=/EXxBHEXHXx2x%x2
=54/2 x 2

=5v/4

The simplest rationalising factor of v/500, is v/2
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10.

11.

12.

(a) positive and irrational

(5+v8) + (3-v2) (V2-6)

= (5+2v/2) +(3v/2-18—2+6+/2)
= (5+2v/2) +(9+/2—20)
=11v/2-15

Explanation:

And we know that the value of 11v2 is greater than 15 so it's value will be positive,
And also sum or differences of rational and irrational is irrational

()5
1 1
53 Xb3
Explanation: =5 5 X b 3

2+1

=(5) 3 <5
(d) 25
—2
(0.00032) 5
~(12) "
Explanation: 100000 L
(2 5><?
=(%)
1\ —2
=(3) =25
@ 3
L V484432
Explanation: WP
_ A/AXAX3H/4X4X2
© \/3x3x3+4/3x3x2
43442
©3y3+3,2
_ 4(v3+V2)
B i(\/gﬂ/i)
BE)
(b) 3+ 2/2
Explanation: After rationalising:
11 V9B
B B VB
_ V9B
(vV9)’-(v3)°
:\/3><3+\/2><2><2
9-8
= M
1
=3+24/2
)5

Explanation: (x3 - 2)(x2 - 11)
=x3(x%-11) - 2(x*- 11)
=x%-11x3 - 2x% + 22

Here the highest power is 5.
Therefore, the degree is 5.

(d) 497
Explanation: (249)? - (248)2

= (249 + 248)(249 - 248) [Using identity a% - b% = (a + b) (a - b)]

=497 X 1
=497
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13.

14.

15.

16.

17.

18.

(a) 108
Explanation: Given: £+ y+ 2z = 9 and zy + yz + zx = 23
Py +22—3zyz =(z+y+2) (2 +y* + 2 — 2y — yz — 23)

x+y—i—z)[(m—|—y—|—z)2—2:By—2yz—2zx—xy—yz—zaz]

= (

(x+y+ )[(m+y+z)2—3my—3yz—3zx}
(x+y+2) [(z+y+z)2—3(wy+yz+zm)}
=(9

)97 - 3(23)]

-9 x [81 — 69]

(b) nis an odd integer

Explanation: The linear polynomial (x - 1) is a factor of X" + 1, only if

ft1)=CD"+1=0

If n is odd integer, then f(-1)=-1+1=0

@) x*-y%

Explanation: (\/Z + /7)) (vZ — ,/3) & + (2 + y?)
2

- (VA = (Vi)*] e ey

=x-y E+y) 2 +y?)

= [®%- (] &% +y9)

= (x* -y +y9)

— (XZ)Z _ (y2)2

=xt-y?

(b) 21

Explanation: x% + 2x3-3x2 +x-1

Using remainder theorem,

=@*+22)3-302)7%+2-1

=16+16-12+2-1

=34-13

=21

(b) 3abc

Explanation: If a + b + ¢ = 0, then

a®+ b+ —3abc=0

= a® + b + ¢ = 3abc

()5

Explanation: 3 + (l) =110

2+ (% )+3m Lz+1)=110+3z- 1 (z+ 1)

= (z+1)° —110+3(w+1)

= (z2+1)°-3(@+1)—110=0
Letm+—=

3.3a-110=0

=>a3-5a2+5a2-25a+22a-11o=0

= a%(a-5)+5a(a-5)+22(a-5)=0

= (a-5)@%+5a+22)=0

= a-5=0o0ra?+5a+ 22 =0 neglected)
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19.

20.

21.
22.

23.

24.

25.

26.

27.

= a=5
$m+%=5
(©0o0

Explanation: p(x) = x3 - x
_ p(=D+p(1)

2ex+1

2
_ D (D)D) () ()41
_ —1—1—1+1+1—1+12+1
_0 2
)
=0

(b) 2y(3x% + y2)
Explanation: put a=x+y and b=x-y,then
(@+y)?’—(z-y’=a’—b
= (a — b)(a® + b* + ab)
=@+y—z+y)lz+y)’+(@—y)’+(@@-y(z+y)
= 2y[2(z> + y°) + («* — y°)]
= 2y[3z* + y?]
Section B
Rationalizing factor of \/3 -21is \/3+ 2
We have,
(23)4 — (22)X
= 23x4 = 92x@ 912 _ 92x
Comparing, we get

2X=12:>:E:12—2=6

S.X=6
2% = %, which is the quotient of a rational and an irrational number and therefore an irrational
number.
The given number is rational number.
Justification:
Consider (1 ++/5) — (4++/5)=1-4++/5—+/5
=1-4

= 3, which is clearly a rational number.

Thus, (1 + +/5) — (4 + /5) is rational.

We have,
(@)%3: 1 1 . 1
25 6413/2 3 238
(E) 82 2 (E)z
ey G
__ 5xb5xb5 __ 125
T 8x8x8 512
277 % 54 = 1250
= 27.277T.5% . 574=2 x 5% 5% 5 X 5[since 1250=2 X 5 X 5 X 5 X 5]
2 X5 =2 X5X5X5X5
2'x5

= (10)*=28 x 58 = (10)®

Comparing both sides, we get

X=8

The given expression may be rewritten as,
54522 + 15x + 5x + 34/5

[.20=15+5and 15 x 5= 54/5 x 34/5]

=5 x(v/bz + 3) + v/5(v/bz + 3)

= (v/5z + 3)(5z + v/5)

. 5y/6x? +20x + 34/5 = (v/bz + 3)(5z + /5)
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28.

29.

30.

31.

32.

33.

3Vt + /2

We can observe that in the polynomial 3\/5 +ty/ 2 we have t as the only variable and the
powers of t in each term are not a whole number.
Therefore, we conclude that 3+/¢ + tv/2isnot a polynomial in one variable.

f(z) =22+ Tz + 3

f(—=2)=2(-2)2+17(-2)+3

=8-14+3=11-14=-3
z2 2

2 x?

2
The given expression can be written as % - 2x72
It contains a term having negative integral power of x. Therefore, it is not a polynomial.

Letx =0.54
= X =0.545454... (@)

Multiply eq. (i) by 100 we get,

= 100 x = 54.5454 ... ---(ii)
subtracting eq. (i) from (ii) we get,
= 100 X - X = 54.5454...- 0.5454...

=99x=54

= X =54/99

= X=6/11

Hence, 0.54 = %

6+4+/3

_ 6243 (6-4v3)

C(6+4v3) T (6-4V3)

_ _(6-4v3)°
(6)2—(4v3)”

5/11



34.

35.

36.

37.

38.

39.

6%+(4+/3)°—2x6x44/3
36—48
36+48—48+/3

—12
84—48./3
—12
48,/3—84

12
=(4V3-17)
4X-1 X (0.5)3-2)( — (%)X

= (22)X-1 X (%)3-2){ — (2%))(

= 22X-2 X 2-3+2X - 2-3X
= 22X—2—3+2X - 2—3x

= 94X-5 = 9-3%
= 4x-5=-3x
= 7x=5
=x=2
By long division,we have,
_ PMox+l
x+ 1 J Y+l
et
- x° +1
-x*=-x
+7 +
x+ 1
X+ 1

0
Therefore, remainder is 0.
Here p(x) = x3 + 1, and the root of x + 1 = 0 is x = —1. We have,
p(-1) =13 +1
=-1+1=0,
which is equal to the remainder obtained by actual division.

px) =x3

-.p0)=(0)3=0,

p)=(1)3=1

p2)=(2)3=8
g(a:)z%—i:Ogiveswz %

g(x) will be a factor of p(x) if p (%) = 0 (Factor theorem)

Nowp(2) =8(2)" ~6(2)" ~4(2) +3
—8x A —6x = —-3+3=0
Therefore, g(x) is a factor of p(x).

WB -3 /1+4v3
=3v16x 3 — 3, /3% +4V/3
—=3x4y/3-2.1/3+43
=12y/3 - 2/3+4y3

5 5
=$2—_E+4)\/§:(16—g)\/§
:F,\/g
Given, 42271 — 1621 = 384
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40.

41.

42.

43.

44,

2c—2+1
4

— =384
e =
=421 (1-1)=2"x3
= 22(2-1) % =27 ><3

422—1 _

=292 =97 x3x L =29
Equating the exponents, we get
dr—2=9
—u
e s _
+/5 —/5
-5 TH/E @+ fb

T+vV5 _ T+/5  T-/5 -5 7
7—/5 X 745 T+/5 X 7—\/§_aJr 11\/31)
(7+/5)’ (=5’ 7

— =a+ -—+/5b
O -5 (1) -(/B) Vo

49+5+14v5 49+5714\/5_ 7
49-5 s 49 \5}_ - _\fb
54+145  54-14

=T u a+ 7 \/_b
54+14f 54+14¢5

=a+ 7 \/_b 28\/_

75
=T =a+ 11\/5b

=0+ 7‘[ = a+ £/5b
Thus, a = 0 andb =1.
7435 % 7+35

Rationalizing by denominator
7-3/5 7+3¢5( 80y )
(743v6)  T+(3v5) +2x7x35
?-(3vE)? 49-32x5
_ 49+9x5+42/5 49+45+42\/5
- 49—45 -

94+42\/_ 94 42

7 21

+ 5 \/5

a=xyPX b=xy¥!and c=xy"™!

.a%T x b'P x cPd

= (Xyp—X)q—r X (qu—l)r—p X (Xyr'l)p'q

= xAT x yP-DEAD ¢ 3P x y(@DEP) ¢ xPq ¢ yr-Dp-q)
= XTTX TP X xP-Ax yPIPI-A*T 5 y QT-PITHP 5 y Pr-qr-p+q
= xqTH-ppq y P g-p I-q+r+q r-p g-r+p+p r-q r-p+q

=x0 x y0

=1 X1

=1

(—12)° +(7)° + (5)°

Leta=-12,b=7andc=5

We know that,if a + b+ ¢ = 0,then,a® + b® + ¢ = 3abc
Here, a+b+c=-12+7+5=0

L (-12)° + (1) + (5)° = 3(—12)(7) (5)

=-1260

5+ 2z

We need to find the zero of the polynomial 5 + 2z
5+2x=0
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45.

46.

47.

While applying the remainder theorem, we need to put the zero of the polynomial 5 + 2z in the polynomial

x3 + 322 + 3z + 1 ,to get
p(z)=2°+322 + 3z +1

125 75 15
=—5 tT -3+l
_ —125+150-60+8

8
_x
15

The given expression may be rewritten as,
(a+Db)3-[2(a-D)P3

=(a+b)3 - [2a - 2b]3
=(a+b-(2a-2b))((a+Db)?+(a+b)2a-2b)+(2a-2b)2)
*.[a3 - b3 =(a-Db)@%+ab +b?)]
=(a+b-2a+2b)a2+Db2+2ab+(a+b)2a-2b)+(2a-2b)?)

=(a+b-2a+2b)@a2+b?+2ab +2a2 - 2ab + 2ab - 2b? + (2a - 2b)2)

= (3b - a)(3a% + 2ab - b? + (2a - 2b)?)
= (3b - a)(3a2 + 2ab - b? + 4a2 + 4b?% - 8ab)
= (3b - a)(3a2 + 4a% - b? + 4b?% - 8ab + 2ab)
= (3b - a)(7a2 +3b?% - 6ab)
*.(a+b)3-8(a-b)3=(3b - a)(7a% + 3b% - 6ab)
Given
V2=27;1/3=37;{5="50
LCMof3,2and 6=6

ot —2(33) —9f = (22)% — 4t
33 :3(5X3) 3% — (33 )%
Clearly, (27)% 5t >4
S0,3% > 5% > 25

orv/3 > /5 > v/2
Hence, the correct descending order is 1/3, /5 and /2.
We know that

n -2
9" x 32 x <3’ 2 ) —@27)"

1
6

1

32’ 27
nN\ -2
(3%)" x3%x (3’ 2) —(33"
g3m 5 93 - 33
(3)x32x32 2 —(3)%" 1
377 %2 3’
(3)2n+2><3n7(3)3n B 1
33m 23 - 3_3
(3)2n+2+n7(3)3n _ L
33m 23 T 38
(3)3n+27(3)3n B 1

=

¢
I
|

4

4

Pk 3
= 33 X [(3)3n+2 . (3)371] — 33m % 23
= 333 [(3)2 — 1] = 3% x 2°
=377 x [8] = 3% x 2°
- 33+3n X 23 — 33m % 23
:>33+3n — 33m
= 3+3n =3m
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48.

49.

50.

= 3m-3n=3

= m-n=1

LHS

7+35 7-35
3+v5  3-+5

T+3v5  3-v6  T-3V5 y 34+4/5

X =
3445 3—v5 3—/5 34+4/5 ~
7x3-7y5+3v5x3-3v5xy/5  Tx3+7v5-3y5x3-3y5x./5

32_.,/5

21-74/5+94/5-15 21+74/5—9,/5—15

9-5 9-5

6425 _ 6—2.5

4 4
64+24/5—6+2./5

4
0+4+/5

==
=0++/5

We know that,

7+35 7-3v5

el =a+by/5

0++v5=a+byb

a=0andb=1

3+/5

3—v5

345 y 345

T35 T 3+5
(3+v5)*

= [a%-b%=(a+Db)a-Db)]
3242x3/5+/5°

9-5
946+4/5+5

4
14+6+/5
4

7435

2

Substituting the value V5 we get,
7+3x2.236

2
_ T+46.708

2
_ 13708
T2
=6.854
Let p(z) = az3 + 4z% + 3z -4

And q(z)=z3-4z+a

As these two polynomials leave the same remainder, when divided by z - 3, then p(3) = q(3).

- p3)=ad)®+4(3)2 +3(3) - 4
=27a+36+9-4
Orp(3)=27a+41

And q(3) = (3)3-4(3) +a
=27-12+a=15+a

Now, p(3) = q(3)

= 27a+41=15+a

= 26a=-26;a=-1

Hence, the required value of a = -1.
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51. p(x) =2x%*-6x3 +2x%-x + 2 and gx)=x+2
20— 10x% + 22x — 45

x+ 2) 2 -6+ 22 -x+2

224 + 43
— 10+ 22
10x3 — 20x2
22x* —  x
22x° + 44x
45¢+ 2
45¢-90

Quotient = 2x3 - 10x2 + 22x - 45
Remainder = 92
Verification: Divisor X Quotient + Remainder
= (X +2) X (2%3 - 10x2 + 22X - 45) + 92
=x (2x3 - 10x% + 22X - 45) + 2(2x3 - 10x2 + 22X - 45) + 92
= 2x%-10x3 + 22x% - 45x + 4%3 - 20x2 + 44x - 90 + 92
=2x%-6x3+2x2-x+2
= Dividend
Therefore,division algorithm is verified.
52. Here, f(x) = ax> + x2 - 2x + b
(x +1) and (x - 1) are the factors
From factor theorem, if( x- 1), (x+1) are the factors of f(x) then f(1) = 0 and f(-1) = 0
Let,x-1=0
=x=1
Substitute x=1 in f(x),then,we have,
f(1) = a(1)® + ()% - 2(1) +b
=a+1-2+b
=a+b-1
Since f(1)=0, therefore

Let,x+1=0

= x=-1

Substitute x=-1 in f(x),then,we have,
f-1)=a(-1)3+ (-1)2-2(-1) +b
=-a+1+2+Db

=-a+b+3

Since f(-1)=0, therefore,we have,

Solve equations 1 and 2
a+b=1

-a+b=-3

2b=-2

=b=-1

substitute b value in eq 1
=a-1=1

=a=1+1
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53.

= a=2
The values area=2 and b =-1

2

We have, p(x) = 8x3 - ax® - x + 2
1

Since x=— 7 is a zero of p(x), therefore p(— %) =0
Substitute the value of x in p(x)
p(-3)=8¢3)%-a¢-5)%- () +2
=-8(3)-a(p)+ 5 +2

=-1- (% + % +32)

=1-(§+3)

4
_ 3 a

2 4
To, find the value of a, equate p(—%) to zero

p(-3)=0

3 a _
3740

On taking L.C.M
6—a

=7 =0
=6-a=0

= a=6
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