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Solutions to Mathematics Workbook-1 | Quadratic Equations & Inequations [2022]

Level -1

Daily Tutorial Sheet 1

Note: In questions it's important to remember that

log,
x : p(x) € (0, w)and g(x) € (0,1) U(l, ).

involving

log(p(x)) is well defined only for

1.(-5) x2—2x+65=(5—x)2=25+x2=10x
= 8x =-40
x=-5
x+3 x+3 1 x+3
2.(5) —+log, =2 = log, =— =2 = xX+3=2x-2 = x=5
x-1 x-1 2 x-1
3.(4) Jx+5 +\/;=5
= 2x+5+2x(x+5) =25 = 4(x(x+5))=(20—2x)2 = X2 +5x =100+ x2 - 20x
= x=4
Alternate solution: \/x+5+\/;c=5 ... ()
(\/x+5 +\/;)(\/x+5—\/;)=5(\/x+5—\/;)
= 5=5(\/x+5—\/;) =  Jx+5-Jx=1 (i)
From (i) and (ii), v/x + 5 =3 and \/x =2
X = 4 satisfies both equations.
x 2 o-Xx 9 +x 2
4.(2) 37-8=37.3 = y-8=— ... (y=3"") = y“-8y-9=0 = (yY+y-9=0
y
= y=-1,9 = y=9 = x=+2
5.(-2) log,(25*"2 1) =log, 4™ +1)
Let 5x+3=y
- y2-1=4y+4 = y?2-4y-5=0 = (y-9)y+1)=0
= y=-15 = 5%*3 = 5[y = -1 not possible] x=-2
4.3 -6
6.(1) _—=2
9% -6
= 4y-6=2y% -12..[y = 3% = 2y% -4y-6=0 = y?>-2y-3=0
= y-3)y+1)=0 = 3¥=3 = x=1
7.2) 2x4¥ 2 _1=42x+4
2x 2
= Y 1-Y% -y = Qu-16)42 -=y2 =  32y-256 - y2
42 44
= y?-32y+256=0 = (y-16>=0 = 4¥=y=16 .. x=2
Solutions 1 Quadratic Equations
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[log56+1+i] i
8.(1/2,1/4) 5YX4125-5 2%) _ 6x5x52X
= y? +125 = 30y..[y = 5Y/2%] = y?-30y +125=0 = (y-25)(y-5)=0
5 1 11
= y=55 = —=12 = xXx=—,—
2x 2 4
9.(1)  log;(10* +log, (2" +1) = log;, 6 + log; , 5*
= log,(10*(2* +1) =log;,6-5* = 10%2¥+1)=6-5 = 2¥2*+1)=6
= y2+y—6=0 = (y+3)y-2)=0 = y=2,-38 = 2%=2-3 = x=1
10.(23, -9/5)
2
1+—=y...[y=log5(x+2)J = yz—y—2=0 = y-2)iy+1)=0 = y=2,-1
y
5 1 1 9
= x+2=5%5" = x=23,—-2=23,——
5 5
11.(2-+2)

Note: The given equation is well defined only for 1 - x € (0,1) U (1, ®)and 3 -x e (0, 1)U (1, «).

i.e. x € (-, 1) - {0}.

3-x=(1-x) or

= X2 _-4x+2=0

y=— = y2=1 = y=t1 = log,_, (3-x)==%1 =
y
1 2
3-x=—— = 3=1 or x*-4x+3=1
1-x
4+22
X=T=2J_r\/2 X :2+\/51ies outside the domain of x and hence x:2—\/§is the only valid
solution.

12.(1/4) Note: The given equation is well defined only for 1-2x (0, 1) U(1, «w)and 1-3x (0, 1) U(l, «).

ie. x e(-»o,1/3)-{0}.

10g; 5, (6x% ~3x -2x+1)-log, 5 (4x* -4x+1)=2

= 108 (1_g.[(2x ~1)(Bx - D] -log_g(2x -1)* =2
2
= 108(1_g.l(1 - 2X)(1 - 3x)]~log;_g,)1 -2x)% =2 = L+y-==2.[y=logy 5,1-3x)]
y
2 1 5
= y=2,-1 = (1-3x)=(1-2x)° or (1-3x)= = x=0,— or x=0,—
1-2x) 4 6
1
Out of these values of x only x = Zlies in the domain.
13.(100) 71°¢% — gg — x1°¢7
= 7108% _ gg_ 7l0gx = 708X 72 o Jogx=2
x =100
/ 1
14.(25) ,(1+ Elogo.2 X +43+logg o x =1
Solutions 2
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3
= 1+%+1/3+y=1..[y=10g0.2x} = 4+7y+2 [1+§](3+y) 1

2
3
1+ 5](3 +y)= [ -3 —%] {squaring both sides}

tJorn-(s-2]
= 411+=|{(B+y)=|-3—-——
2 2

U
N

2 2 2
3y y 9y y 2
4/3+y+—+—1[=9+ +9y = —-y-3=0 = -4y-12=0
y > 2] " y " y y y

=

= (y-6)y+2)=

= y = -2 {y = 6 won’t satisfy the original equation}
= logyox=-2

= x =25

Alternate solution:

JT+¢3T_1 [4=1080]

J3+y=1-1+y/2
Squaring both sides:

3+y=1+1+§—21/1+y/2
= 1+y/2=-2{1+y/2 ...()

Note that: \/1+y /2 is well defined only if (1+y/2)> 0. In the above equation,

LHS > 0and RHS <0
Thus, the only possible solution of the equation is LHS = RHS =0

= 1+y/2=0
= y=-2
= x=(0.2)2 =25
15.(3) The given equation is well defined only for x >0
1
410822% _ 3 _ 4108436 _, logy 2x = log, 36 ~ _log; 36 = log,(2x)? = log, 36
= @2x)? =
= 2x =6....[as x > 0] = x=3

Solutions 3 Quadratic Equations



