
Class 9 Mathematics FBISE
Solved Paper 2022

Section B

Q2.
(i) Find the values of x and y if −𝟑 ቂ 𝟏 −𝟐

−𝟑 𝒙 ቃ + 𝟐 ቂ 𝟐 −𝒚
−𝟏 𝟐 ቃ = ቂ𝟏 𝟐

𝟕 −𝟐ቃ

Sol: −3 ቂ 1 −2
−3 𝑥 ቃ + 2 ቂ 2 −𝑦

−1 2 ቃ = ቂ1 2
7 −2ቃ

ቂ−3 6
9 −3𝑥ቃ + ቂ 4 −2𝑦

−2 4 ቃ = ቂ1 2
7 −2ቃ

ቂ−3 + 4 6 − 2𝑦
9 − 2 −3𝑥 + 4ቃ = ቂ1 2

7 −2ቃ

ቂ1 6 − 2𝑦
7 −3𝑥 + 4ቃ = ቂ1 2

7 −2ቃ

Equating corresponding elements on both sides, we get

6 − 2𝑦 = 2 and −3𝑥 + 4 = −2

−2𝑦 = 2 − 6 −3𝑥 = −2 − 4

−2𝑦 = −4 −3𝑥 = −6

𝑦 =
−4
−2

𝑥 =
−6
−3

𝒚 = 𝟐 Ans 𝒙 = 𝟐 Ans

(ii) Simplify 𝟑+𝟐𝒊
𝟑+𝒊

Sol: To simplify this we need to rationalize the denominator by multiplying and dividing by
conjugate of the denominator (𝟑 − 𝒊).

3+2௜
3+௜

=
3+2௜
3+௜

×
3−௜
3−௜

=
3+2௜
3+௜

×
3−௜
3−௜

=
(3+2௜)(3−௜)
(3+௜)(3−௜)

=
9−3௜+6௜−2௜2

(3)2−(௜)2

=
9+3௜−2(−1)
9−(−1)

=
9+3௜+2
9+1
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=
11+3௜
10

3+2௜
3+௜

=
𝟏𝟏
𝟏𝟎

+
𝟑𝒊
𝟏𝟎

Ans

(iii) Simplify
𝒙𝒑(𝒒−𝒓)

𝒙𝒒(𝒑−𝒓) ÷ ቀ𝒙
𝒒

𝒙𝒑
ቁ
𝒓

Sol:
𝑥𝑝(𝑞−𝑟)

𝑥𝑞(𝑝−𝑟) ÷ ቀ𝑥
𝑞

𝑥𝑝
ቁ
𝑟
= 𝑥𝑝𝑞−𝑝𝑟
𝑥𝑝𝑞−𝑞𝑟 ÷

𝑥𝑞𝑟

𝑥𝑝𝑟

= 𝑥𝑝𝑞−𝑝𝑟
𝑥𝑝𝑞−𝑞𝑟 ×

𝑥𝑝𝑟

𝑥𝑞𝑟

= 𝑥𝑝𝑞−𝑝𝑟× 𝑥𝑝𝑟
𝑥𝑝𝑞−𝑞𝑟× 𝑥𝑞𝑟

= 𝑥𝑝𝑞−𝑝𝑟+𝑝𝑟
𝑥𝑝𝑞−𝑞𝑟+𝑞𝑟

= 𝑥𝑝𝑞
𝑥𝑝𝑞

𝑥𝑝(𝑞−𝑟)

𝑥𝑞(𝑝−𝑟) ÷ ቀ𝑥
𝑞

𝑥𝑝
ቁ
𝑟
= 1 Ans

(iv) Find x if 𝒍𝒐𝒈𝟑(𝒙𝟑 + 𝟏) = 𝟐

Sol: 𝑙𝑜𝑔3(𝑥3 + 1) = 2

Writing in exponential form

𝑥3 + 1 = 32

𝑥3 + 1 = 9

𝑥3 = 9 − 1

𝑥3 = 8

Taking cube root on both sides

√𝑥33 = √83

𝒙 = 𝟐 Ans

(v) If 𝒙 = 𝟐 + √𝟑 find the values of 𝒙 + 𝟏
𝒙

and 𝒙 − 𝟏
𝒙
.

Sol: Given that
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𝑥 = 2 + √3

⇒
1
𝑥

=
1

2+√3
×
2−√3
2−√3

1
𝑥

=
2−√3

(2+√3)(2−√3)

1
𝑥

=
2−√3

(2)2−(√3)2

1
𝑥

=
2−√3
4−3

1
𝑥

=
2−√3
1

𝟏
𝒙

= 𝟐 − √𝟑

Now

𝑥 +
1
𝑥

= 2 + √3 + 2 − √3

𝑥 +
1
𝑥

= 2 + 2

𝒙 +
𝟏
𝒙

= 𝟒 Ans

Finally

𝑥 −
1
𝑥

= 2 + √3 − (2 − √3)

𝑥 −
1
𝑥

= 2 + √3 − 2 + √3

𝑥 −
1
𝑥

= √3 + √3

𝒙 −
𝟏
𝒙

= 𝟐√𝟑 Ans

(vi) Factorize the expression 𝒑𝟐 − 𝒙𝟐 + 𝟐𝒙 − 𝟏

Sol: 𝑝2 − 𝑥2 + 2𝑥 − 1 = 𝑝2 − (𝑥2 − 2𝑥 + 1)

= 𝑝2 − [(𝑥)2 − 2(𝑥)(1) + (1)2]

= (𝑝)2 − (𝑥 − 1)2

= [𝑝 + (𝑥 − 1)][𝑝 − (𝑥 − 1)]

= (𝒑 + 𝒙 − 𝟏)(𝒑 − 𝒙 + 𝟏) Ans
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(vii) Find the HCF of 𝒙𝟐 + 𝟐𝒙 − 𝟖, 𝒙𝟐 − 𝟐𝒙 − 𝟐𝟒, and 𝒙𝟐 + 𝟓𝒙 + 𝟒 by factorization.
Sol: 𝑥2 + 2𝑥 − 8 = 𝑥2 + 4𝑥 − 2𝑥 − 8

= 𝑥(𝑥 + 4) − 2(𝑥 + 4)

= (𝑥 + 4)(𝑥 − 2)

𝑥2 − 2𝑥 − 24 = 𝑥2 − 6𝑥 + 4𝑥 − 24
= 𝑥(𝑥 − 6) + 4(𝑥 − 6)

= (𝑥 − 6)(𝑥 + 4)

𝑥2 + 5𝑥 + 4 = 𝑥2 + 4𝑥 + 𝑥 + 4

= 𝑥(𝑥 + 4) + 1(𝑥 + 4)

= (𝑥 + 4)(𝑥 + 1)

H.C.F = (𝒙+ 𝟒) Ans

(viii) Solved the inequality
𝟓𝒚
𝟑

−
𝟏
𝟑

(𝟏+ 𝒚) ≤
𝟐
𝟑
𝒚 −𝟏

𝟑 (𝟓 − 𝒚) where 𝒚 ∈ 𝒁

Sol:
5𝑦
3

−
1
3

(1 + 𝑦) ≤
2
3
𝑦 − 1

3 (5 − 𝑦)

Multiplying each term by 3

3 × 5𝑦
3 − 3 ×

1
3

(1 + 𝑦) ≤ 3 ×
2
3
𝑦 −3 × 1

3 (5 − 𝑦)

5𝑦 − (1 + 𝑦) ≤ 2𝑦 − (5 − 𝑦)

5𝑦 − 1 − 𝑦 ≤ 2𝑦 − 5 + 𝑦

4𝑦 − 1 ≤ 3𝑦 − 5

4𝑦 − 3𝑦 ≤ −5 + 1

𝒚 ≤ −𝟒 Ans

(ix) Solved: ቚ𝟕𝒙−𝟒
𝟓
ቚ = 𝟐

𝟓

Sol: ቚ7𝑥−4
5
ቚ =

2
5

----- (i)

The given equation is equivalent to:

7𝑥−4
5

= ±
2
5

i.e.
7𝑥−4
5

=
2
5

or
7𝑥−4
5

= −
2
5

7𝑥 − 4 = 2 or 7𝑥 − 4 = −2
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7𝑥 = 2 + 4 or 7𝑥 = −2 + 4

7𝑥 = 6 or 7𝑥 = 2

𝒙 =
𝟔
𝟕

or 𝒙 =
𝟐
𝟕

Check: Put 𝑥 =
6
7

in eq (i) Put 𝑥 =
2
7

in eq (i)

ቤ
7(6

7
)−4

5
ቤ =

2
5

ቤ
7(2

7
)−4

5
ቤ =

2
5

ቚ6−4
5
ቚ =

2
5

ቚ2−4
5
ቚ =

2
5

ቚ2
5
ቚ =

2
5

ቚ−2
5
ቚ =

2
5

2
5

=
2
5

(True)
2
5

=
2
5

(True)

Hence, solution set = ቄ𝟐𝟕 , 𝟔𝟕ቅ Ans

(x) Draw the graph of 𝟒𝒙 − 𝟐𝒚 + 𝟔 = 𝟎 by taking at least 4 ordered pairs.

Sol: Given equation is:

4𝑥 − 2𝑦 + 6 = 0

−2𝑦 = −4𝑥 − 6

−2𝑦 = −2(2𝑥 + 3)

𝑦 = 2𝑥 + 3 ---- (i)

Now put 𝑥 = 0 in eq (i)

𝑦 = 2(0) + 3 = 0 + 3 = 3 (0,3)

Now put 𝑥 = 1 in eq (i)

𝑦 = 2(1) + 3 = 2 + 3 = 5 (1,5)

Now put 𝑥 = −1 in eq (i)

𝑦 = 2(−1) + 3 = −2 + 3 = 1 (−1,1)
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Now put x=2 in eq (i)

𝑦 = 2(2) + 3 = 4 + 3 = 7 (2,7)

Please plot the above ordered pairs as point on the graph and join those points to draw a
line.

(xi) Using the distance formula, show that points A(1,2), B(2,3), and C(3,4) are collinear.

Sol: We know that distance formula is

|d| = ඥ(𝑥2 − 𝑥1)2 + (𝑦2 − 𝑦1)2

|AB| = ඥ(2 − 1)2 + (3 − 2)2 = ඥ(1)2 + (1)2 = √1 + 1 = √2

|BC| = ඥ(3 − 2)2 + (4 − 3)2 = ඥ(1)2 + (1)2 = √1 + 1 = √2

|AC| = ඥ(3 − 1)2 + (4 − 2)2 = ඥ(2)2 + (2)2 = √4 + 4 = 2√2

Since |AB|+|BC| = |AC|

Hence, given points A, B and C are collinear.

(xii) Any point on the bisector of an angle is equidistant from its arms. Prove it.

Ans.
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(xiii) In∆𝑨𝑩𝑪, the internal angle bisector of ∠𝑨 meets 𝑪𝑩 at the point D such that
𝒎𝑩𝑫:𝒎𝑫𝑪 = 𝒎𝑨𝑩:𝒎𝑨𝑪. Find the value of x.

Sol: Given that
𝑚𝐵𝐷:𝑚𝐷𝐶 = 𝑚𝐴𝐵:𝑚𝐴𝐶

Or
𝑚𝐵𝐷
𝑚𝐷𝐶

=
𝑚𝐴𝐵
𝑚𝐴𝐶

Putting values

3
𝑥

=
6
8

24 = 6x

Or 6x = 24

x =
24
6

x = 4

(xiv) In ∆𝑨𝑩𝑪, 𝑫𝑬 ∥ 𝑨𝑩 and 𝑫𝑬 = 𝟏
𝟐
𝑨𝑩. Find the values of x and y.

Sol: Given that

𝐷𝐸 =
1
2
𝐴𝐵

3 =
1
2

(𝑥 + 1)

6 = 𝑥 + 1
6 − 1 = 𝑥
5 = 𝑥

Or 𝒙 = 𝟓

Also, 𝐶𝐸തതതത = 𝐵𝐸തതതത
𝑦 − 7 = 𝑥 − 1
𝑦 = 𝑥 − 1 + 7
𝑦 = 𝑥 + 6
𝑦 = 5 + 6 (∵ 𝑥 = 5)
𝒚 = 𝟏𝟏
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Section C

Q3. Solve the system of linear equations 𝟐𝒙+ 𝟓𝒚 = −𝟐, 𝟒𝒙 + 𝟕𝒚 = 𝟐 by using the matrix
inversion method.

Sol: Given equations are:
2𝑥 + 5𝑦 = −2
4𝑥 + 7𝑦 = 2

Writing above equations in matrix form

ቂ2 5
4 7ቃ ቂ

𝑥
𝑦ቃ = ቂ−2

2 ቃ

Or AX = B Where ቂ2 5
4 7ቃ = A , ቂ

𝑥
𝑦ቃ = X and ቂ−2

2 ቃ = B

Or X = A-1B …. (i)

Where A-1 =
Ad୨ A

|A|

Now |A| = ቚ2 5
4 7ቚ = (2)(7) − (4)(5) = 14 − 20 = −6

Therefore, A-1 =
ቂ 7 −5
−4 2 ቃ

−6

Putting values in eq (i)

ቂ
𝑥
𝑦ቃ =

ቂ 7 −5
−4 2 ቃ

−6
ቂ−2

2 ቃ

ቂ
𝑥
𝑦ቃ =

1
−6

൤
(7)(−2) + (−5)(2)
(−4)(−2) + (2)(2)൨

ቂ
𝑥
𝑦ቃ =

1
−6

ቂ−14 − 10
8 + 4 ቃ

ቂ
𝑥
𝑦ቃ =

1
−6

ቂ−24
12 ቃ

ቂ
𝑥
𝑦ቃ = ቎

−24
−6
12
−6

቏

ቂ
𝑥
𝑦ቃ = ቂ 4

−2ቃ

Hence, 𝒙 = 𝟒 and 𝒚 = −𝟐
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