Exercise 1.4

Solve the foilowing equations.

1. 2x+5=\7x+16
L i

Solution: ‘i_%g_:_\[?;i 16,

(2x + 5)% = (V7x 4+ 16)% (squaring on bhoth sides)

4x* + 20x + 25 = 7x + 16

4x* +20x+ 25— 7x - 16 =0
4x* +13x+9 =0

4x2'+4x+ 9%+ 9 =0

— — 7

4x(x + 1)+9gx+1)—0

(x+ 1)(4x + 9) =0

x+1_-0 or- 4x+9=0
x+1=90 5 4x:‘—:——9

= -1 | 9

j. "= YN

Soiut;‘on set = {—“1: ?}

y Vx+3=3x-1

& studyplusplus.com 5



Solution: vx +3=3x-1 (squariﬁg on both sides)
(Vx+3)? = (3x - 1)?
x+3=9x*-6x+1
9x% — 6x — x + 1-3=0

. 9y —
‘?3—: —?; 2x 2 =0
9x(x 1) + Z(x - 1) =
(x 1) (9x + 2) ~_—,_O ,

Solution set = [1, -g}
3. . 4x =V13x+ 14 -3
Solution: 4x = V13x + 14 —

t(l.’x_+/1 V13x + 14 (squaring on both side

(4x + 3)% = (m )2

16x%2 —24x+9-13x—14 =0

¢/
16x2 —11x—-5=0 ‘23

—

o4

16x2°+16x-5245%50 7 \)\C\. X
16x(x+ 1) — 5(x +1) = gﬂ/ KJ 2
(x +1)(16x - 5) = Q " \S
xi:”z"o_ or 16x—-5=0 N
x+1=0 | 16x=35 {

Xr=-1 5
X =— \™
Cor=g N
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4. V3x+i00-x=4 | . (’f{“'l(
Solution: v3x + 100 — x = 4 5‘('( ['3’ L

VEXFT00 = 4 + x Q;qq %ﬂkﬂf—'@
4 +x = V3x+ 100 (squaring™omboth sides) - ") %’ .
(4 + x)? = (V3% F 100)? ¥ [é +F 9k T o=

st bl
gl N

x24+5x—-84=0

Xt +12x—7x—84=0 ’“‘B&Ti@
WS

(x4 12)(x=7) =0 A\ TS

N’‘Y, x—7=0 or x+12—

, - —{
T Ty L e
Gl | N rl’b

\ Solutionset = {7,12} | ) L \A
5. \/x+5+\/x+21.=\/x+'60 L(\\’/\

Solution: Vx +5+Vx + 21 =+vVx + 60

VX+5+Vx+21=vVx+60 (squaring both sides)
- (Vx +5 +Vx + 21)% = (Vx + 60)?
X+5+x+2142/(x + 5)(x + 21) = x + 60

2x + 26 +2x% + 26x + 105 = x + 60

'————""f"

2yx! +26 + 105 = x + 60 — 2x — 26

2Vx2 +26+105=34—x (squaring again we get) -
4(x* + 26x + 105) = 1156 — 68x + x2

4x? + 104x + 420 — x* + 68x — 1156 = 0
3x24+172x-736 =0

=3x% - 12x + 184x - 736 =.0
Ix(x-4)+184(x—-4)=0
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N — 4)(3x +184) =

x40 or  3x+184=0
X =4 | 3x = -184
¥ 184
e e
Solution set = {4 —l;?-} .
6. X+ 1+ Vx -2 =

Solution: Vx+1+Vx—2 =Vx+6 (Squaring both sides)
(Vx+1+Vx+2)? =(Vx+6)*
@+ DE-2)+2/@F+ DE-2) =x+6

x+1+x-—2+2\/x2—x—2_=.x+6

2x -1 +2Vxe—x~=-2=x+6
B e

2\/x‘2-—x-—2'=x+6—2x+1»

e ——————

2Vt =x-2=7- X (again squaring both sides)
_&x —x—2) =49 14x ¥ x%,
4x -—4x 8 = 49 - 14x + x?

P

4x —x2—4x+14x-8-49 =0
3x2 + 10x— 57 = 0 A

3x*-9x+19x - 57 =0
3x(x - 3_)+ 19(x - 3) =0

(x-=3)3x+19)=0

H— : £

x<+3 =0 ' - or 3x =-19

x=3 A . i o e

g . ) ' 19
Solution set = ['3 —-—5]

. VIl—x-V6—-2=V27—x
Solution: VIi—x -v6-x =37 — %
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8.

VI1—x—-V6 - x)% = (V27 — :E)Z

| (squaring on both sides)

11-x+6-x-2/A1-x)(6 —x) =27 — x

11-x+6—-x—2/66—17x+x%2 =27 - x

17 —2x—2J66 —17x +x2 =27 — x

~2/66 —17x + x2 =27 —x— 17 + 2x

—-2\/'66 —17x + x% = 10 + x (squaring again we get)
4(66 — 17x + x%) = 100"+ 20x + x>

264 -- 68x + 4x% = 100 + 20x + x%

43% — x% - 68x—20x+264‘— 100 = 0

3x* —88x + 164 = 0

3x2 —6x-82x+ 164 =0

3x(x—2)—82(x—2) =0

(x-2)(3x—-82)=0

x—2=0 or 3x—-82=0 "
x=2 3x = 82
. 82
X=—

B 1 gl

Solution set = {2, 232]

Nda +x—-+a—-x=+a

Sciution: | véa + Xx-~Na—x =+ a (squaring both sides)

AT E - Va0 = W
(4d + Xx) i{ (@a—x)— I;‘.J(tia -l- x)(a-x)=uo

4a+x—-a+x—2\/4az'—— 3ax — x% B

3a+2x — 2V4al - 3ax-xt = a

- — —‘._.-_N.‘-
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o.

3a+ 2x — Zﬁaz —3ax—x%=a

—2\/4&2 —3ax—x2=a-3a-2x

—2Vaa®—3ax —x% = —2a — 2x

—2vVaaZ —3ax —xZ = —2(a+x)

Vaa? - 3ax-x% = (a+x)

(squaring again we get)

(V4a? — 3ax - xz)2 = (a+x)*

4a® — 3ax ~ x* = a® + x% + 2ax
—x*—x*~3ax-2ax+4a* -a*=0
—(2x* + 5ax—3a?) =0

2x% + 5ax - 3a*=0"

2x2 + 6ax —ax —3a% =0
2x(x+3a)—-a(x+3a)=0
(x+3a)(2x—a)=0

x+3a=0 or 2x—a=10
x =—-3a or 2x = qQ
a
X ==

2

Solution set = {—Ba, g}
Vel +x+1-Jxt+x-1=1

Solution: Vx2 +x+1—Jx2 +x—-1=1

i +x+1=1+ Jxaz +x-1 (squaring Qoth@ides)

rx+1=1)2+ (2 +x-1)+2()Vx2 +x -1

xX+x+1= 1+x2'+x—‘1+2\/x2+x—1

X2+ x+1=x—x =22 o
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or

'
Here

10.

"1=2yx2+x—1

(squaring again on both sides we get)

1;4(x2+x—1)
1=4x+4x—4
0=4x’+4x-4-1
0=4x2+4x-5
4x* +4x-5=0
a = 4, b=.,4,c=—5

.+ —b*\Vb%-4ac -

2a

-4 tj ()2~ 44)( - 5)

L 2(4)

_ —4+\Vi6+80
i 8
& _41\@‘6‘
8
o -4+VE4xXx4x6
8
_—4+V6
8
= =1 + V6)
8
_=-1+V6
— 5

X

X

X

X

Solution set = [_ =13 \/67}

2

VX2 +3x+8+ V¥t +3x+2 =3

Solution: x? +3x+8+x2+3x+2=3"

Va2 +3x+8=3-Jx2+3x+2 -

(squaring both sides)

xt+3x+8=9+(x} +3x+2) - 6Vx2 +3x+2
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X2 +3x+8=9+(x% +31 1. --6Jx2+3-x+i'

x24+3x+8-9—-x2-3x-2=-6Jx2+3x+2

-3 = ——6_Jx7' + 3x+ 2 (dividing by 3)

(squaring again on both sides we get)
1=4(x%+3x+2) |
1=4x*+12x+ +8
0=4x*+12x+8-1
0=4x*+12x+7

or  4x*+12x+7=0

Here a=4, b=1% £5%.7

b o —

o= §191 a2 - GG
2(4)

s i 1 ¢ vi44 — 112

. =34\
~Solution set = {—*?_3}
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11. Jx2+3x+9+Jx2+3x+4=5

" Solution: Yx2 +3x+9+/x2+3x+4=5

Vx2 +3x+9 qafs,@fxz +3x+4

(squaring on hoth sides) v

X2 +3x+9 —25+(x2+3x+4) 10Jx2+3x+4

x2+3x+9—25—x2—-3x— 4-—10\/x2+3x+4

~20 = -10x2 + 3x + 4
(dividing by — 10 on both sides)

2=/x2+3x+4
(squaring agair't on both sides w
4=(x*+3x+4) |
0=x*+3x+4—-4

0=x*+3x
x2+3x=0 5 A
x(x+3)=0 . N \

x=0 or x+3=0 /

X=0 . or x=-3 \O "
Solution set = {0, — | '
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