ALLEN
Fundamentals of Algebra DIGITAL

Fundamentals of Algebra

SOLUTIONS

Exercise-I (JEE Main Pattern)
SECTION-A

1. Ans. (1)

y=+6+y

y?=6+y

y2-y—6=0

y2—-3y+2y—-6=0

yy-=3)+2(y-3)=0

-3 +2)=0

y =3,y = —2 Rejected.
2. Ans. (1)

x=8-1/60
(-

Jx=\|(V5-B) =53
53+

F7
2(45++) }
(V58] +3)

= [V5-\3+\5+43] =B
3. Ans. (4)
4+3\/_
. \/_ +b«/§
_4+3\5 (4+3J_)
4— 3J_ 4+35

+(3\/_) +2><4><3\/§
16—45
16+45+245
T 29
_61+2445

1l
2|

BB
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4. Ans. (4)
x=5+ 2\/5

Jx = \/5+2\/g
- (2T (B 2

(&)
= 3+«/§

5. Ans. (1)

¢ 2rB)7)
26B+\7 (244B)—7

_4@hﬁﬂﬁ)
()
i)

 443+443-7

_i-i-l—\/z
NG 3
3 3

On comparing

Ja=1,b= %, Vo= 7
7

a=1, bzi, c=
3

3
6. Ans. (1)

1 1 1
xla-bla=c)  y(b=c)(b-a) 5 (c-a)(c-D)

i 11
x(@D)a=c) (b-c)(b-a) (c-a)(c-b)

~(b-c)(c-a)-(a-b)
x @bb-c)c-a)

—b+c—c+a-a+b

X(a—b)(b—c)(c—a)

x%=1
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7.

10.

Ans. (3)

(2% )3(‘1—72

e
=8dbe3d %e?
— g 6-6p-3+2
=8d%e?
8e1

Ans. (2)

1
a=x+-—

x=—4
Ans. (4)

(5+2J€fk3+(5—2JEYA3=10
et (s+248) =t
then (5_2\/8))(273:1

t

t+1=10
t

t2—10t+1=0

,_10+100-4

2

—5+2./6
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11.

12.

13.

14.

(5+2J€ft3=5+2J€cm(5+2J€fk3=5—2J€

x2-3=1 X2—3=-1
x2 =4 x%2=2

X =42 x=+/2
Ans. (3)

32x2 ) '3x2+x+6 + 32[x+6) -0
(3x2 )2 93 .3n6 (3x+6 )2 -0
(3x2 _ g6 )2 -0

3)(2 —3+6

x2=x+6

x2—x—-6=0
x2—-3x+2x-6=0
x(x—3)+2(x—-3)=0
(x+2)x—3)=0
x=-2,x=3

Ans. (3)

Multiple of 5 =300 - 19 = 281
Multiple of 11 =136 -9 =127
Multiple of 55 =27 -1=26
Total no of multiples of 5 or 11
=281+127-26

=382

Ans. (2)

A={(x,y)|lxy =8and x,y € z}

(1,8) (8, 1) (2,4) (4,2)
(-1,-8) (-8,-1) (-2,-4) (-4,-2)

Total 8 pairs.
Ans. (3)
x—-2 2x-3
x+2 4x—1
(x—2)(4x—-1)—(x+2)(2x—3) -0
(x+2)(4x-1)
4x* —9x+2—(2x* +x—6)
(x+2)(4x-1)
2x*-10x+8 .
(x+2)(4x-1)

>0

>0

X’ —4x—-x+4 S
(x+2)(4x-1)
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15.

16.

(x—-4)(x-1) -0
(x+2)(4x-1)

+ - . + - . +

| =
— 4
N

-2

1ol

NI

(~o2)

Ans. (4)
x4
x*—5x+6
(x-2)(x+2) <0
(x-2)(x-3)

—=<0 (x # 2)

xe[-2,3)-{2}
Ans. (4)

(x+3)2(x—1)9(x+1)5 <
(x—3)(x—5)4(x—6)5 a

Letx # 3,5,6

= (x + 3)? and (x — 5)* are always positive

= (x + 3)?, (x — 5)* can be cross multiplied
9 5

N (x—l) (x+1) <

()(—3)()(—6)5 -

=x €[-1,1]U (3,6)

We have to exclude x = 3,5

=x €[-1,1]uU (3,5) U (5,6)

Integers contained are x = —1,0,1,4

Atx =-3,LHS=0

Inequality becomes 0 < 0

We have to include x = —3 in the final answer.

So, possible integral values of x = —1,0,1,4, —3
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17. Ans. (1)

(V2+1) +({2-1) ~242=0
(V2+1).(v2-1)=1

1
- (\/E_l)z \/§+1)

Let (\/§+1)X =t

({35

——

:>t+%:2\/§ :>t2—2«/§t+1=0 =>4t =1
X1 X X1+X;
=>(W2+1).(V2+1)7 =1 =(V2+1) =1 =x;+x,=0
18. Ans. (1)

x2+ y?+ 4z%- 6x-2y-4z + 11 = 0
=>x-32+@H-1D%*+2z-1)?%=0

1 3
:>x=3,y=1,z=§ :;xyZ:E
19. Ans. (2)
\/§+4\/§_a+b«/€
M- ¢
2
(4v2+3) 354816
= 2 2 =
(+2) ~(5) “
=>a=35b=8,c=29 =>a+b+c=72
20. Ans. (2)
x2+ 4y% + z2- 2xy - 2yz-zx = 0
= %((X—Zy)z+(2y—z)2+(x—z)2)=0
=>x—2y=02y—2z=0x—-2z=0
>x=2y=2z =>xiy:z=2:1:2
SECTION-B
1. Ans. (9.00)
1 1
a-—==
a 2
= a2+iz—2=l:> a2+12=2 = 4a2+i2=9
a 4 a 4 a
2. Ans. (4)
Letp(x) = Ax3 + 4x2+ 13x+5
=p(1) =p(-2) = (A+B+9)= -84+16—-2B+5

=94+3B=12=3A+B =4
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3. Ans. (12.80)
9% + 6% = 2.4*
= (3x)2+2%.3*=2.2%)? = (3%)2+2%3*-2.2%%=0
= (3%)2 +2.(2%.3%) — (2%.3%) —2.(2%)% =0

= 3%(3% 4 2.2%) — 2%(3¥ + 2.2¥) = 0 — (3% — 2%)(3* + 2.2%) = 0
=3*-2*=00r3*+22*=0 (not possible)
3
=53 =2"5x=0 =2 +64:%:12.80
4, Ans. (5.5)
a+b+c=6
=a?+b?+c?+ 2(ab + bc + ca) = 36
= 2(ab + bc + ca) = (36 — 14) =ab+bc+ca=11

=a>+b3+c3®—3abc=(a+b+c)(a?+b?+c?>—ab— bc—ca)
=36 —-3abc =6(14—-11) =3abc=18 =abc=6

5. Ans. (216.50)
x+y+z=12

1 1 1
—>x2+y24+22=96 =>-+—+-=36 = xy +yz+zx = 36xyz
X y z

=(x+y+2)?=144

=>x2+y?2+2z242(xy +yz+2zx) = 144

=96+ 2(xy +yz +zx) = 144 =>xy+yz+zx =24
S>O3+y3+23)-3xyz=(x+y+2)(x*+y2+22—xy —yz— zx)
= (x3+y3+23) — 3xyz = (12)(96 — 24)

=3 +y3+23)=12%x72+ 3xyz

=12x72+3 X el
36

=12x72+2=866 = 8fi6=%=216.50

6.  Ans.(36)
x:\/(\/§)2+12—2><\/3><_1
=>x=+3-1
y=y(5) +2 —2x5x2 =y=(5-2)
= (\/Ex—«/§y)2 =(Jﬁ—x/§—«/ﬁ+2x/§)2

(-]

=12+5-4/15

=17 —4V15
=>a=17,b=4,c =15
=a+b+c=36
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7. Ans. (16)
(11x)%2+ (2y)2 + (32)? —22x + 4y + 6z+3 =0
= 11x—1)?+QRy+1)?+@Bz+1)2=0
=2>11lx—-1=2y+1=3z+1=0 :>x=i,y:_—1,2=_—1
11 2 3
=>xt—ytl-z1=114+2+3=16.
8. Ans. (4)

pt(x+2)

7 (x-2)
Apply componendo and dividendo,
p-¢’ _(x+2) ~(x-2)" _ p'-q*  8x p'—q | ¥ +4

- p’+q° :(x+2)2 +(x—2)2 - p’+q N Z(X2 +4) - [pz +q2j( X j:4
9. Ans. (1)

3x+v9x*-5 5

3x—+9x* -5 1

Apply componendo and dividendo,

(3x+\/9x2 —5)+(3x—\/9x2—5) s

= =
(3x+\/9x2—5)—(3)(_\/9)(2_5) 5-1
6x 3
e S —
2 (9x2—5) 2

= 12x=61/9x* —5 = 2x=+/9x* -5
= 4x*=9x* -5 =5x2 =5
=>x==1
Put x = —1 in initial equation,
-3+2 -1 1
3-2 5 5

So,x = —1isrejected

Only possible value of x is 1.
10. Ans. (2)

J6

X=———

(V3-v2)+x

=x2+(V3-V2)x—V6=0
:>x(x+\/§)—\/7(x+\/§) =0
= (x—V2)(x +V3) =0
=x=v2,x=—/3

But x cannot be negative.
Sx=V2=x2=2

LHS. =
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Exercise - II (JEE-Main & JEE Advanced PYQs)
1. Ans. (B)
12 (3 + 2\/5) - \/g

y:(3+2ﬁ)+\/§X(3+2\/§)—\/§

12(3+242-45)  12(3+242-45)  12(3+242-B) 54
- (3+2J§)2_5 T 9v8r1zz5 12(V2+1) 21
N 3W2+4-J10-3-22+5 s 14\E+Z 10

2-1
1 1
2. Ans. x=——,y=——
42777,
x 1 .
X+y+—== -0 x<0,y<0
y 2
X 1 ..
=>(x+y)—=—= -1
(x+y)7=-3 (i1
x* 1 x° ( 1) x° (2x+1j
= —+HX=—— = —=—|X+— |> —=—
y 2y 2 y 2
2x*
= =— 111
Y [2x+1J (i)
Put value of ‘y’ in equation (i)
2x2 ) x(2x+1) 1 2x+x-2x% | (2x+1) 1
= X— - 2 =— = — = —
2x+1 2x 2 (2x+1) 2x ) 2
X 2x+1 1 2x*—(2x+1)" 1
= _ = — = — =
2x+1  2x 2 2x(2x+1) 2
= 2x* —(4x" +4x+1)=2x"+x = 4x*+5x-1=0

= (4x+1)(x—1)=0
=x-1=0 4x+1=0

=>x=1 x:—l[‘.'x<0]
4
Form equation (iii)
in
— y= 116
-—+1
2
2 2
x—-1 x—1
x=1 x+#1

So, no solution
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3. Ans. (A)
xz—x—Z_x—l—Z
x—1 x—1
x*—x-2 x-3 x*—x-2 x-3
x—1 x—1 x—1 x-1
X —x-2-x+3 x> =2x+1
_— 00— =
x—1 x-—1

2
= —(X_l) =0
x-1

No root exists.
4.  Ans. xe[1—\/§,1)u(2,1+\/§]

x>=3x4+2>0 x2-2x—-4<0

L_2%4+16

2

0

x—2)x—1)>0

tve , —ve ,+ve
— 2 ® L_2x2\5
2

x=1i«/§
x € (—o0,1) U (2,0) x € [1-+51+V5]
.. solution
x€[1-+51)u(21+5)
5. Ans. (—2,—1)u(—z,—lj
32
2x 1
>
2x%+5x+2 x+1
2x S 1 - 2x S 1
2x+1)(x+2) x+1 (2x+1)(x+2) x+1

2X _1>0

T (2x+1)(x+2) (x+1)
- 2x* +2x-2x* -5x -2 .
(2x+1)(x+2)(x+1)

=N —3x-2 >0
(2x+1)(x+2)(x+1)

N 3x+2 <0
(2x+1)(x+2)(x+1)

~

tve, —ve ; +tve , —ve , +tve
1 1 1 1

—® 2 -1 2 1 o

=>x € (-2 1)u< 2 1)
x ’ 3’72
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6. Ans. (4)
lx-2]?+ [x-2]-2 =10
Case -1
=x>2 =>x-2)2+x-2)-2=0
=>x?—4x+4+x—-2-2=0 =x2-3x=0
=>x(x—-3)=0 =x=03
x=3 +wx>2
Case - 11
=>x<?2
=>x-22-(x-2)-2=0
=>x*+4x+4—-x+2-2=0
=x2-5x+4=0 =x-4)x-1)=0

=x=14

=>x=1 v <2

Sum of all real roots = 4
7. Ans. (A)

x|~ 3|x|+ 2 =0

Case -1

x>0

x2=3x+2=0
x-2)(x—1)=0
x=1,2

Case - 11

x<0
x2+3x+2=0
x+2)x+1)=0

x=-1,-2
Number of real solution = 4
8. Ans. (A,D)
—32X_} >0
2x°+3x°+x
—sz_l >0 = 2x-1 >0
X(ZX +3X+1) X(2X+1)(X+1) +ve , —ve , +ve , —ve , +tve
1 1 —o —1 1 :
=>x€(—00,—1)U(—§,0>U(E,00) > >
9. Ans.x € [-1,2) U [3, o)
(x+1)(x-3)
Y=|—"5
(x-2)
—ve , tve , —ve |, +tve
T 2 3 e

x €[—1,2) U[3, )
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10. Ans. (3)

Vx =2 +x (Vx —4)+2=0
J?—2+(J§f—4¢§+2=0
J?—Z{QJQ—A—zzo

Jx-2|=-2 (not possible) or ‘\/;—2‘ =1

Jx-2=1,-1
Jx=31
x=91
Sum =10
11. Ans. (4)
Let3x=t;t>0

tt-1)+2=|t-1]+|t-2|
tZ-t+2=|t-1]+|t-2]
Case-I:t<1
t2-t+2=1-t+2-t
t2+2=3-t
tZ+t-1=0

~1++5

2

J5-1
2

t=

t= is only acceptable

Case-Il: 1<t<?2
2Z2-t+2=t-1+2-t
t2-t+1=0
D <0 no real solution
Case-Ill:t>2
2Z2-t+2=t-1+t-2
t2-3t 5=0 =D < 0 no real solution
(4) Option

12. Ans. (2)
9x2-18|x|+5=0
9|x|2-15|x| - 3|x|+5=0 (- x2=1x|?)

31| (3[x| -5) - (3[x[-5)=0

Product of roots = E
81
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13. Ans. (4)
et e3x_4ex+ex+1=0

Divide by e?*

1 1
:>32x+ex_4+ix+ 1}(:0 :(ezx+7)+(ex+—j—4=0
e e e

2
= (e*+lxj —2+(eX +ixj—4=0
e e

Let e"+iX=t = (ex-1)’=0 = x=0.
e

.. Number of real roots = 1
14. Ans. (2)
t-t3-4t2-t+1=0,ex=t>0

:>t2—t—4—%+t12:0 :>oc2—oc—6:0,oc:t+%22

= a =3, -2 (reject)

=3

1
>t+ =
t

= The number of real roots = 2

15. Ans. (2)
Case-1
x<5
(1= (x-5)= 2

(X+1)2—(X+1)—%=0

X+1=§,—1
2 2
1 3
X= —,——
2 2
Case-II
x>5
(X+1)+(x—5)=z
4
(X+1)2+(X+1)—%=0

(rejected as x > 5)

e ~1+4/52
2

So, the equation have two real root.
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16. Ans. (1)
|x|2-]x|-12=0

(Ix[ +3)(Ix[-4)=0
x| =4 =>x =42
17. Ans. (2)

et + 4e3x - 58e2x+4ex+1=0

Let f(x) = e2x (ez" +%+4(ex +l”j_58j
e

e

1
e +—
X

e
Leth(t) =2+ 4t-58=0

,_—4%,/16+458

2

—4+2./62

2
t1:—2+2\/a
ty=-2-2+/62 (not possible)
t>2

eX+iX =-2+2+62
e

ex - (-2+2+62)ex+1=0
(-2+262)-4
4+4.62-8J62 -4

248 - 862 >0
_—b>0
2a

both roots are positive
2 real roots
18. Ans. (1)
For x<3o0rx =5
x*—8x+15-2x+7=0
x=5+43
For 3<x<5, x*-8x+15+2x-7=0
x=4
Hence sum = 9+\/§
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19. Ans. (2)
X|x|-5|x+2|+6=0
C-1:-xe [0,0]
x2-5x-4=0

L _5EV25+16 _5+4/41
2 2
L _5E4L

2
C-2:-:-xe[-2,0)
-X2-5x-4=0
x2+5x+4=0
x=-1,-4
x=-1
C-3: xe [-o, -2)
-X2+5x+16=0
x2-5x-16=0
X:5i\125+64

2
5+/89
2
x=5_\/@
2
20. Ans. (2)

3(x2+%j—2[x+l]+5:0
X X

3{(“32_2}2(“;}5:0

1
Let x+—=t
X

3t2-2t-1=0
32-3t+t-1=0
3t(t-1)+ 1(t-1)=0
(t-1)(3t+1)=0

.
3
x+l = 1,—l = No solution.
X 3
21. Ans. (2)
Let e* =t
4 3 2 2 1 1
=t —t°-3t"-t+1=0 =t +t_2_ t+; -3=0
2 (
= 1:+1 — 1:+1 -5=0 :>t+1=1Jr 21
t t t 2

Two real values of t.
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