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Class 10th Math - Exercise 2.1

EXERCISE Y7hl

Write the following quadratic equations in standard form:

(i) 3x—1=2x (i) 2x(x+1)=4(2x +3)

(i) 22—4x=4x+7 (iv) 4(Gx—2)=9F

v  2x+r=s5-L1 140 wiy 14020
X X 20-x  x

Solve the following quadratic equations by factorization method:

(i) X=x=6=0 (i) *+3x-28=0

(i)  6x*+13x=5=0 (iv) x2—3x=%

(v) 3"‘_8:E,x¢2,—5 (vi) L_L = i,x;tl.—?)
x—2  x+5 x=1 x+3 35

Solve the following quadratic equations by completing square method:

(i) 27 +5x+2=0 (i) K +x=42

(i) 123+ Tx=12 i) e =2 1215

2x-7  x-3 2
1 1 N -

(v) __—:i,x;t—l,.’, (vi) 3=l =1- 6 ,x#—T,—T
I+x 3—-x 35 4x+7 x+7 4

Use quadratic formula to solve the following equations:

(1) 2¢°=5x+3=0 (i) 20-Tx—15=0

(iii) 2x*+7x=15 (iv) +11="7x

) x+4 x-=2 =6l,x¢4,3 (vi) 3x-3 _ Zx_l,x:t—],l
x—4 x-3 3 x+1 x—1

Solve the following quadratic equations graphically:

(i) ¥=3x—18=0 (i) xX¥-=5x—14=0

(iii) 2@ +13x+6=0 (iv) 4’ +12x=-27=0

Quadratic Equations - Exercise 2.1 Solutions

Recall: Standard form of a quadratic equation is az? + bz + ¢ = 0, where a # 0

Step 1: Bring all terms to one side (keep x? term positive):

3r—1—222=0

Step 2: Rearrange in descending powers:

—2224+3z—1=0

Question 1: Write the following quadratic equations in standard form

(i) 3x — 1 = 2x?
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Step 3: Multiply by —1 to make a > 0:

2202 —3x+1=0

Answer: 222 —3x+1=0

(ii) 2x(x+1) =4(2x+ 3)

Step 1: Expand both sides:

LHS: 2z(z + 1) = 222 + 2z

RHS: 4(2z 4+ 3) =8z + 12

Step 2: Equate and bring all terms to one side:

222 4+ 2z = 8z + 12

2224+ 2r—8x—12=0

202 —6x—12=0

Step 3: Divide by 2 (optional, to simplify):

22 =3z—-6=0

Answer: |22 — 3z —6 = 0‘

(iii) 2x2—4x = 4x + 7

Step 1: Bring all terms to one side:

202 —dx —4x —T7=0

Step 2: Combine like terms:

202 —8x—7=0

Answer: 222 —8x —7=0

(iv) 4(3x —2) = 9x2

Step 1: Expand LHS:

122 — 8 = 922

Step 2: Bring all terms to one side (keep z? term positive):

0=9z2—12z+8

Step 3: Rewrite in standard form:

taleemzone.com



taleemzone.com Class 10th Math - Exercise 2.1

92 — 122 4+8=10

Answer: | 922 — 122 +8 =0 ‘

v) 2x+1=5-1 x+£0
(v) x

X

Step 1: Multiply both sides by x (since = # 0):
1
2t-x+—-z=5r——-x
x x

2224+ 1=5x—1

Step 2: Bring all terms to one side:

202 +1—-52+1=0

202 —5x+2=0

Answer: 222 —5x+2=0 ‘

(vi) 8x£6_1 10,20

20—x  x’

Step 1: Cross multiply (since = # 0 and x # 20):

x(6z +6) = 1(20 — z)

Step 2: Expand both sides:

622 462 =20—2x

Step 3: Bring all terms to one side:

622 +6x—204+2=0

622 +7x—20=0

Answer: | 622+ 72 —20=0

Final Answers Summary

Standard Form

(i) 222 =3z +1=0

(ii) 22 —-3x—6=0

(iii) 222 —8xr—7=0

(iv) 922 — 122 +8 =0

(v) 222 — 5z +2=0

(vi) 622 +7r—20=0
3
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Quadratic Equations - Exercise 2.1 (Continued)
Question 2: Solve by Factorization Method
(i) x2-x—6=0
Step 1: Find two numbers whose product = —6 and sum = —1
Step 2: Numbers are —3 and 2 (since —3 x 2 = —6, =3+ 2 = —1)
Step 3: Factor: (x —3)(z+2) =0
Step 4:z—3=0o0raxz+2=0

Answer:‘x:Sormz—Q‘

(ii) x2+3x —28 =0
Step 1: Find two numbers whose product = —28 and sum = 3
Step 2: Numbers are 7 and —4 (since 7 x (—4) = —28, 7+ (—4) = 3)
Step 3: Factor: (z +7)(x —4) =0
Step4:x+7=0o0rz—4=0

Answer: ([xr=—-Torx =4 ‘

(iii) 6x2+13x—5=10
Step 1: Multiply a X ¢ =6 x (—=5) = =30
Step 2: Find two numbers whose product = —30 and sum = 13
Step 3: Numbers are 15 and —2 (since 15 x (—2) = —30, 15 + (—2) = 13)
Step 4: Rewrite: 622 + 150 —22 —5 =10
Step 5: Factor by grouping: 3z(2z +5) — 1(2z +5) =0
Step 6: (3x —1)(2¢+5) =0
Step 7:3x —1=0o0r2x+5=0

Answer: |t =-orz=—=

: 2_3,_9
(iv) x*—5x =3

Step 1: Multiply by 2: 222 — 3z =9

Step 2: Bring all terms: 222 — 3z —9 =0

Step 3:axc=2x(—9)=-18

Step 4: Numbers whose product = —18 and sum = —3 are —6 and 3
Step 5: 222 —62x+3x—9=0

Step 6: 22(z —3)+3(x—3)=0
Step 7: (22 +3)(z —3) =0

3
Answer: |z = —5 orrx =3
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Step 1:
Step 2:
Step 3:
Step 4:
Step 5:
Step 6:
Step T:
Step 8:
Step 9:

(v)

Cross multiply: (3z — 8)(x +5) = (5 — 2)(z — 2)

Expand: 322 + 152 — 8z — 40 = 522 — 10z — 22 + 4

322 + Tz — 40 = 52% — 122 + 4

Bring all terms: 0 = 522 — 122 + 4 — 322 — 7z + 40
222 — 192 +44 =0

axc=2x44=288

Numbers whose product = 88 and sum = —19 are —11 and —8
202 —8x — 1l +44=0

2(x—4)—11(x—4) =0

Step 10: 2z —11)(z —4) =0

Answer: |[xr = — orz =4

Step 1:
Step 2:
Step 3:
Step 4:
Step 5:
Step 6:
Step 7:

Answer:

Step 1:
Step 2:

Step 3:

Step 4:
Step 5:
Step 6:

Answer: |z = —5 orr =—2

11

2
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3x—8__5x—2 _
2 = a5 X72,—5

(vi) 2r—Ao=2 x#1,-3

LCM of denominators: (x — 1)(z + 3)

(z+3)—(x—1) 1

(z=1)(z+3) ~ 35

z43—a4+1 _ 4 _ 1
(z—1)(z+3) — (@—1)(z+3) _ 35

Cross multiply: 4 x 35 = (x — 1)(z +3)
40 =22 +3r—o—3=0?+22—3
22 +22x—143=0

Factors: (z + 13)(z —11) =0

mz—lSorx:ll‘

T x+3 35’

Question 3: Solve by Completing Square Method

Divide by 2: 22 + 2z +1 =0
z? + gx =-1
Add (2)2 = 25 to both sides:

x2+§x+§——l+§
2 16 16

2
@+ =B +E=4

r+3=4
+

N [JURIN

—_5
T =y
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(ii) x24+x =42
Step 1: 22+ 2 —42=0 — 2% + x = 42

Step 2: Add (%)2 = i to both sides:

4 4
Step 3: (s-+4)" = 18+ § = 148
) 1,13
Step 4:z+5==+%
e _ 1,13
Step 5: 2 =—5+ 35
Answer: |z =6 or x = —7
(iii) 12x247x = 12
Step 1: 1222+ 72 —12=0
Step 2: Divide by 12: 22 + %x —1=0
Step 3: 22 + 1—72;10 =1
Step 4: Add (%)2 = 22 to both sides:
IS e )
127 576~ 576

. 7\2 _ 576 , 49 _ 625
Step5. (‘f-‘rﬂ) —ﬁ"‘ﬁ—ﬁ

Step 6:30—&—2—74:1%

Step7:m:7£i%

Answer: |z =-orx=—=

. x+3 _ 2x—1 7
(iv) gs=%%,x#3,3

Step 1: Cross multiply: (z +3)(x —3) = 2z —1)(2z —7)

Step 2: 22 —9 =422 —14x — 22 + T =42> — 162 + 7

Step 3: 0 =422 — 16z +7—2%2+9

Step 4: 322 — 162+ 16 =0

Step 5: Divide by 3: 22 — 13—6:10 + Lf =0

Step 6: 22 — %x =_16

Step 7: Add (72)2 = 64.
, 16 64 16 64 48 64 16

- _rt == —— o — =

3 9 3 9 9 9 9

Step 8: (x — %)2 = 16

Step Q:m—gzi%
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Answer: (xr =4 or x =

[SUNIN

Step 1: LCM: (1 +z)(3 —x)

(3—z)—(1+x)
(14+x)(3—x)

2—2x 6

(1+z)(3—=) — 35

_ 3—z—1—=x
- (1+=x)(3—x)

Step 3: 35(2 —2z) = 6(1 + x)(3 — x)

Step 4: 70 — 70z = 6(3 — z + 3z — 2%) = 6(3 + 2z — 2?)
Step 5: 70 — 70z = 18 + 122 — 622

Step 6: 622 —82x +52 =0

Step 7: Divide by 2: 322 —41x +26 =0

. Divi L2 4 26 _
Step 8: Divide by 3: 2 — Fz + 3 =0

Step 2:

Step 9: 22 — %x = —2—36

2

Step 10: Add (—%) - %:

, 41 1681 26
2o _

377 36 T3
2 .
Step 11: (z — 41)" = 1369

Step 12: = — % = ;I;%

2
Answer: |z =13 or x = 3

z+7—6
x+7

-, ikl

x+7

. . 6  __

Step 2: 321 - 241
Step 3: Cross multiply: 3z —1)(z+7) = (z + 1)(4dx + 7)
Step 4: 322 +2lx —ax — 7T =422+ Tx +4z +7

Step 5: 322 + 20z — 7 =422 + 11z + 7

Step 6: 0 = 22 — 9z + 14

Step 7: 22— 92+ 14=0

Step 8: Complete square: z? — 9z = —14

Step 9: Add (%)2 = %:

81 81
2?2 —9r+ — =14+ —=——"+

4 4

Step 10: (x — %)2 = %
Step 11: x — % = :t%

Answer: |z =7o0r x =2
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36

812
36

56
4

1681
36

81

4
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(v) T g3 x# 1.3

1369
36

3x—1__
Ax+7

6 T _
-t XF—g, =7
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Question 4: Use Quadratic Formula

Recall: For az? + b +c =0, z = 7_1’*‘/2{’;_74“

(i) 2x2—5x+3=0
Step l:a=2,b=-5,c=3
Step 2: b? — 4dac = (—5)2 —4(2)(3) =25 —-24 =1

. po— B5EV1 _ 5l
Step3.x—T—T

3
Answer: |z = 3 orx=1

(i) 2x2—7Tx— 15 =0

Stepl:a=2,b=—-7,c=—-15

Step 2: b? — 4ac = 49 — 4(2)(—15) = 49 + 120 = 169
.. T£V169 _ 7413

Step 3: x = =12 = &

3
Answer: |z =5or x = -5

(iii) 2x2+7x =15
Step 1: 222+ T2 —15=0
Step 2:a=2,b=7,¢c=—15
Step 3: b2 — 4dac = 49 — 4(2)(—15) = 49 + 120 = 169

. —T£V169 _ —7413
Step 4: z = —= > = ==

3

Answer: |z = 3 orx =-—5

(iv) x2+11 = 7x
Step 1: 22 — 7z +11 =0
Step 2:a=1,b=—-7,c=11
Step 3: b% — dac = 49 — 4(1)(11) =49 — 44 =5
Step 4: z = £/5

Answer: |z =

(v) E4+22=8 x#4,3
Step 1: RHS = 2
Step 2: LCM: (z —4)(x — 3)
Step 3: (z+4)(x —3)+ (x —2)(x — 4) = 2(x — 4)(z — 3)
Step 4: (2? + 2 —12) + (2? — 6z + 8) = 2(2* — Tz + 12)
Step 5: 222 — 5x — 4 = 222 — 142 + 24
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Step 6: —5x —4 = —14x + 24
Step 7: 9x = 28

_ 28
9

Answer: [z

(vi) Z=B_2d x4 1,1

Step 1: Cross multiply: 3z —3)(x —1) = 2z — 1)(z + 1)
Step 2: 322 -3z —3r+3=222+22—2—1

Step 3: 322 —6x+3=2224+2—1

Step 4: 22 — Tz +4=0

Step 5:a=1,b=—-7,c=4

Step 6: b2 —4ac =49 — 16 = 33

_7T£V33
- =

Answer: [z

Question 5: Solve Graphically
Note: For graphical solutions, the roots are the x-intercepts of the parabola y = az? + bx + ¢
(i) x2-3x—18=0
Step 1: Factor: (x —6)(z+3) =0
Step 2: Roots: =6 and z = —3

Step 3: Vertex: x = %, Yy = (%)2 -3 (%) 18 = % _

N
|
—_
oo
I
|
o]
s

Answcr:‘xzﬁorm:—?)‘

(i) x2-5x—14=0
Step 1: Factor: (z —7)(z+2) =0
Step 2: Roots: x =7 and z = —2

Step 3:Vertex:x:g,y:(g) —5(%)—14:%—&—14:—87‘1

Answer: ([x =7 or x = —2‘

(iii) 2x2+13x+6 =0
Step 1: a X ¢ = 12, numbers: 12 and 1
Step 2: 222+ 120 +24+6=0
Step 3: 2z(z+6) +1(x +6) =0
Step 4: (2z +1)(z +6) =0

Answer: |z = —3 orx =—06

(iv) 4x2+12x —27=0

Step 1: a x ¢ =4 x (—27) = —108
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Step 2: Numbers whose product = -108 and sum = 12 are 18 and -6

Step 3: 422+ 18c — 62 —27 =0
Step 4: 22(204+9) —3(2x+9) =0
Step 5: (22 —3)(2z+9) =0

9
T=-O0orx=—=

2 2

Answer:

Final Answers Summary - Question 5

Class 10th Math

- Exercise 2.1

Equation Roots
22—3x—18=0 r=06,—3
22 —5x—14=0 r="7,-2
2024+ 13z+6=0 z=—1_
2 _ _ 9
dx® + 120 —27=0 T=35,—3
5 (D Solution set = {3, 6} (i) Solution set= |{-2, 7
F }’ l}J
5 5
¥ X 11 %
"R —6-—a4%20 2 4 g -8 -6 A0 2 4 &f8
-5 5
10 =1
=15
=201~ =201
¥ bV
(iii) Solution set = {—6, 0.5} (iv) Solution set = {-4.5, 1.5}
¥ ye
5 10
k1 \ r X ¥ ’( T X
-8 % -4 -2 2 46 8 —20-15-10 5 10 15 20
0
=15
=20
" y
10
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