FBISE SOLVED PAST PAPERS CLASS 9 MATHEMATICS

Exercise 1.6

Q1. Use matrices, if possible, to solve the following systems of linear
equations by:

0) the matrix inversion method

(ii) the Cramer'srule

() 2x-2y=4 (i) 2x+y=3
Ix+2y=6 bx+ 5y =1

(iii) 4x+2y=8 (iv) 3x-2y=-6
3x-y=-1 5x -2y =-10

(v) 3x-2y=4 (vi) 4x+y=9
-bx +4y =7 -3x-y=-5

(vii) 2x-2y=4 (viii) 3x-4y=4
-5x -2y =-10 c

(i) Solution by Matrix Inversion Method:

(i) 2x -2y =4
Ix+2y=6

Step 1
& 2161=E
Step 2
The coefficient matrix M = [g _22] is non-singular because

2 =2

detM=|3 5

|=2x2-3x(-2)=4+6=1020
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Step 3
M= m[g]
Bl = araum(]

= &l% A6
1[2X4+2X%X6
10l-3x44+2%6

1[ 8412

101—-12 + 12

= 5 [200] - [g]

(i) 2x+y=3
éx + 5y =1

Step 1
& s1G1=6

Step 2
The coefficient matrix M = [z ;] is non-singular because
detM=]2 [|=2x5-1x6=10-6=4%0

Step 3
o= »f
Bl = araam]]

- %[_56 _21] ﬁ]
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i 1[5x3+(—1)x1
4l —-6x3+2x%x1

1[ 14

-16
2
B
-4

—4

—— xX:=

NN

.Y=

(iii) 4x+2y=8
x-y=-1

Step 1
z Albl=[2]
Step 2
The coefficient matrixM = [2 2 ]is non-singular because
de1M=|g _‘_’-1|=4 Xx(~1)—2 x3=-4-6=-10%0
Step 3
Bl = w[f]
Bl = apaam[f]
= 45 JE]

1 [(—1) X8+ (—2) x(—1)
10| —-3x8+4x(-1)

= 1 [-8+2
-10l-24 — 4
1 [—6

U\l:mlw
(SR o

— m 28 — [
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=
Il
nilw
~<
Il
w3

(iv) 3x-2y=-6
5x-2y=-10
Step 1
E Z161=15%
Step 2

3 =2

. _2] is non-singular because

The coefficient matrix M = |
de*M=|§ :§|=3 X(=2)—5 x(-2)=-6+10=4%0
Step 3
bl = 5
[} o A M [ ]
-0 0

_ 1[(-2) X (=6) + (=2) x (-10)
T 3l (-5)x(-6)+3x(~10)

1[—12 =20
41 30-30

= i = @

= x=-2,Yy=0

(v) 3x-2y=4

-bx +4y =7
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5 Z161=6)

The coefficient matrix M = [—36 ‘42] is singular because

defM=|_3 K

x 4|=3 X4—(—=6) X (=2)=12-12=0

So, M is a singular matrix. Hence the system of linear equations has no solution

(vi) 4x+y=9
-3x-y=-5
Step 1

(5 SlBI=[5]

The coefficient matrix M = [_43 _11] is non-singular because

detm=[2% !

1|=4 Xx(-1)—-3 x1=-4+43=-1%0

[;] M [—95]
N A m [ 5]
= &l 413

B 1 [(=1) X9+ (—1) X (=5)
B TI[ 3xX9+4x(-5)

= 1 [2_79—+250

= [7] = 5]
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— x=4,y=-7

(vii) 2x-2y=4
-5x-2y=-10

Step 1

S | o Y

Step 2

-2

The coefficient matrix M = [ s _o is non-singular because

defM=| =2 x(=2)—5x2=-4-10=-14%0

-5 :zl B
Step 3

[;] = M- I_1ol
K'] iy Adj M [—10]

= -14 s —2] [—10]

1 [(2) x4 +2x(-10)
-14| 5X4+4+2x(—10)

_ 1 [-8-20
—14120 - 20
v

(viii) 3x-4dy=4

X+2y=8
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Step 1
i Z161=[el

Step 2
The coefficient matrix M =[:; _24] is non-singular because
detM=|3 “2"‘|=3 X2—(—4) x1=6+4=10%0

Step 3

) M g
bl = waadim[g]
= w5 3l

o _1_[ 2X4+4x8
B 10f(-1)x4+3x8

1[8+32
10l—4+ 24

= wld = [

(ii) Solution by Cramer’s Rule:

() 2x-2y=4

3x+2y=6

5 Z1bI=[dl
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_ 2 =2
L B 3 2
4] = g"zz = 2 x2-3 x(-2)
= 4+6 = 10 = 0
4 =2
A = 6 2
Ayl = 2 "22 = 4 x2—-6 %x(=2)
= 8+ 12 = 20 #+ 0
_ 2 4
dy: = 6 3
lal = 3¢ = 2x6-3x4
= 12-12 = 0 = 0
— |Ax| - 20 _
25 = m = G - 2
- l_A.Ll - .1 —
Y 1Al 10 0
So, x=2and y = 0
(i) 2x+y=3
bx + 5y =1
2 11[*1_1[3
[5 s][yl_[ll
- 2 1
4 B [6 5]
I |
= | g)l = 2xs5-1x6
= 10-6 = 4 * 0
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3 1
A = 1 5
Ayl = ﬁ ; = 3 %5—T %%
_ 2 3
Ay B [6 1]
la,] = |§? - 2x1-3x6
= 2-18 = -16 # 0
|A] 4 2
- lay| = -6  _
y al = e 5 A

So, x=% and y = —4

(iii) 4x+2y=8

3x-y=-1

G AIBI=15)

A= 3 A
A = |; _21| = 4 x(—1)—3 x2
s s - 0 % 0
4 = [§ 2]
ad = |5 2 = sxem-2x¢1

=  8+2 6 =+ 0
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_ 4 8
ay = [3 —1]
4 8
l = |3 5| = 4xce»-3x8
= -4-24 = 28 % 0
— [Ax| — -6 _ 3
x r— — - [, — -
14l =10 5
= lay| = -28  _ 14
y Al - 0 5

So, x=§ and y = —

(iv) 3x=-2y=-6

5x -2y =-10

[ K

_ 3 -2
£ 5 =3
lA| = |§ :g = 3 x(=2) =5 x(=2)
=  -6+10 = 4 + 0
~ =g P
Ag - —10 =2
g =
= -6 X (=2) — (=10) X (—2)
= 12-20 = -8
_ 3 ~§
4, = [5 -10

3 —6
4| 5 —10
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3 x(—=10)—5 x (—6)

= -30 + 30 = 0
x = -lA—xI — -—8 = -2
141 4
_ lay| _ 0 _
y = = = ¢ = o0

So, x=-2and y=0

(v) 3x-2y=4

-bx+4y =7

56 Z161=0]

- 3 -2
S -6 4]
_ 3 -2] _ LR T
a = |5 3 x4—(=6) X (-2)
= 12=12 = 0

Since it is a singular matrix therefore solution is not possible.

(vi) 4x+y=9
-3x-y=-5
[5 SlE=0E
hN, = [—43 —11]
1Al = A = axeEn-3) x1

-3 -1
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= -4+3 - a9 = o0
4 = —95 —-11]
1A, = _43 L o= 9xen-(9) x1
= 9+5 = -4 # 0
dy = [—43 —11]
Il = |4 O = 4xEm-3) x9
= 20+27 = 7 # 0

So, x=4 and y=-7

(vi) 2x-2y=4

-5x-2y=-10

e | W g I

= 2 =2
AT [—5 -2
e = A Y = 2xe2-9 x(-2)
= -4-10 = -14 % 0
_ 4 =2
Ax [—10 -2
A, = A 4 x (-2)—(-10) x2

-10 -2




FBISE SOLVED PAST PAPERS CLASS 9 MATHEMATICS

= -8-20 = -28

A = [—25 10l

Il = % ) = 2xcim-5x4
= -20+ 20 = 0

x o= & = =2 = 2

So, x=2andy = 0

(viii) 3x-4y =4

X+2y=8

[ 2151=[]

a = [ 31

Al = ﬁ _24| - 3 x2—1x (—4)
- b+ 4 = 10 + 0

v e B

ad = |5 S = 4axz-8x(-4
= 8-32 = 40

4 = [ gl

lal = 3l =  3x8-1x4
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= 24 -4 = 20
% - 1Al 10 4
|4y 20
= ks 4§ = — =
y 1Al 10 ?

So, x=4and y =2

Q2. The length of a rectangle is 4 times its width. The perimeter of the
rectangle is 150 cm. Find the dimensions of the rectangle.

Solution:

(i) Method 1: Matrix Inversion Method:
Let length of rectangle is x cm and width of rectangle is y cm.
According to the given conditions
X = 4y

or x-4y=0 s

Perimeter = 150cm
Perimeter = 2(x+y) =150
or X+y=75 - (ii)

By solving (i) and (i), we get
1 —41x1_10
[1 1 ][y] - [75]
The coefficient matrix M = [} _14] is non - singular because

defM=|i _14|=1x1—1x(—4)=1+4=5¢o

[;] k- [705]
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[;] = gAdM [705]

= %[—11 :][705]
_ 1[ 1 x0+4x75
51(—1) x0+1x75

_ 1[0+300
sL0+75

= [37050

= [60
15

= x=60, y=15

So, length=x=60cm

width=y=15cm

(ii) Method 2: By Cramer's rule:

x—4y=4 ; x+y=8

i ZlE=E

N B

mo= 13 = ixi-eox1
= 1+4 - 5 # 0

4 = [705 _14]

A, = |7°5 ‘14| = 0 x1—(—4) x(75)
= 0+300 = 300

4 = [} 7os]
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= 1 0 " ¥
lal = |; Sl =  1x75-0x1
= 75—0 = 75
x — 1451 — 300 = 60
14| 5
_ layl - 78: o
y B |4 = 5 = 15

£ x=60, y=15
So, length=x=60cm

width=y=15cm

Q3. Two sides of a rectangle differ by 3.5 cm. Find the dimensions of the
rectangle if its perimeter is 67 cm.

Solution:
(i) Method1: Matrix Inversion Method:
Let the length of the rectangle be x cm and its width be y cm.

According to the given conditions
x—y=235

or 10x — 10y = 35 (Hint: multiply both sides by 10)

and 2(x+y) = 2x +2y =67

or 2x + 2y = 67
[z 2 Ib1=16

The coefficient matrix M = [120 —210] is non-singular because
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det M = |120 ‘21°| =10 x 2 — (—10) x 2

=20+20=40 # 0

So, M is not a singular matrix

SR
B
Y M 167

s A2 10][35
wl-2 10lle7

1[2 x35+10x67
401—-2 x354+10x 67

X 70 + 670
40

—70 + 670
- 1 [740 i 18.5
40 1600 15

— x =185, y=15
So, lengthisx=18.5cm and

widthisy =15 cm.

(i) Method 2: By Cramer's rule:

10x-10y=35 ;  2x+2y=67

[z 2 Ibl=le

A = [0 19

o= ¥ 0% = 10x2-(-10)x2

= 20+ 20 40 - 0

X [120 - 21o]
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- 10 -10
= 35x2~-(-10) X 67
= 70 + 670 - 740
s 10 -10
Ay - [ 2 2 ]
la,| = |120 _21°| = 10x67-35x2
= 670 - 70 = 600
X = MJ'. = ﬂ). = ]8.5
Al 40
= 1Ayl = 600 _
Y a Y - 40 - 15

= x= 185, y =15
So, lengthisx=18.5cm and

widthisy =15 cm.

Q4. The third angle of an isosceles triangle is 16° less than the sum of the
two equal angles. Find three angles of the triangle.

Solution:

(i) Method1: Matrix Inversion Method:
Let each equal angle be x° and the third angle be y°

2x—16=y

or 2x—-y=16
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and 2x+y =180 (Because sum of all the sides of a triangle is 180°)

| i e

The coefficient matrix M = [g —11] is non-singular because

detM—lz

_11|=2x1—(—1)x2=2+2=4 £ 0

)
)

M [180

< Adj M[lBO

2 2] [180

11 x16+1 x 180
411 x16+1x180

_ 1] 16+180
—32 + 360
N 11197 = [49
41328
= x=49, y=82
Xx+y+z=180°

49° + 82° +z=180°

z = 180°- 49°- 82° = 49°

So, the angles are 49°, 49°, 82°

(ii) Method 2: By Cramer's rule:
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xX-y=16 ; 2x +y=180

PR | N P

o 2 -1
% - [2 1 ]
2 -1
Al = |2 ]| = 2x1—(-1)x2
= 2+2 = - - 0
_ 16 -1
4 = [80 1 ]
_ 16 -1
A = 180 1 |
= 16 x 1 — (—1) x 180
A = 16+ 180 = 196
_ 2 16
4y = 2 so]
Il = 2 a8 = 2x180—16 x 2
lay| = 360-32 = 328
- x| - 196 _
* - 141 + 49
= layl & 328 _
¥ 7 lai N s - 92

= x=49, y=82
x+y+z=180°

49° +82° + 2= 180°
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z = 180°- 49°- 82° = 49°

So, the angles are 49°, 49°, 82°

Q5. One acute angle of aright triangle is 12° more than twice the other
acvute angle. Find the acute angles of the right triangle.

Solution:

(i) Method1: Matrix Inversion Method:
Let two angles be x° and y°

2x+12 =y

or 2x —y=-—12

and x+y=90 (sum of angles)
E Zlb=Te

The coefficient matrix M = [i —11] is non-singular because

defM=|f _11|=2x1—(—1)x1=2+1=3 £ 0

oF;

[
o

1 2 —-12
;'-Ad]M[ s

= sl Al
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1[ 1 X(-12) +1x90
3[—1 x(-12)+2x90

_ 1[—12+9o
sl12 4180

= 0§ [17982 - [22

= x =26, y=064

So, the angles are 26° and 64°

(ii) Method 2: By Cramer's rule:

x-y=12 ; x +y=90

E 2lG=E

~ 2 -1

= 1 1 ]

|A| 1 5 | T et e
= 2+1 = 3 # 0
_ =19 <

Ax 90 1 ]
_ 12 A

|4 90 1 |
= (-12) x1-(-1)x90

Al = -12+90 = 78

by - 34
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_ 90 12
|A)'I I—l 2 |
- 90x2—-12 x (—-1)
lay| = 180+12 = 192
= 14| = 78 =
o - 1l 3 26
y Tl 2 64

= x =26, y=64

So, the angles are 26° and 64°

Q6. Two cars that are 600 km apart are moving towards each other. Their
speeds differ by é km per hour and the cars are 123 km apart after 4% hours.
Find the speed of each car.

Solution:
(i) Method 1: Matrix Inversion Method:
Let the speeds of two cars be x km/h and y km/h
X-y=6 e (i)

Distance covered in 4 % hours = 600 - 123 = 477 km

1 1 _
4;X+4;Y = 477
9 9 _
;X"";y = 477
X } 4 i

or =S +; = 53

or Xy - 106 el (1]
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The two eqguations are (i) and (ii)

i 7161l

The coefficient matrix M = [i _11] is non — singular because

defM=|1 _11|=1x1—1x(—1)=1+1=2 £ 0

N
N

M~ [186]
wAdim[ 8]
- %[_11 i] [186]

111 x6+1x106
2l-1 x6+1x106

1[ 6+ 106

2l—-6 + 106

= hel = Lo

= x =56, y=50

The speeds of the two cars are 56 km/h and 50 km/h

(ii) Method 2: By Cramer’s rule:

xX—y=6 ; x+y=106

L lbl=kad

A = R

lal = 1_11| - 1x1—1x(=1)
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= 1+1 = 2 - 0
- 6 -1
he B s Al
_ 6 -1
Al = I106 1|
= 6 x1—(—1) x (106)
= 6 + 106 = 112
_ 1 6
4y = [1 106]
il = |} o = 1x106-6x1
lay] = 106 — 6 - 100
- [Ax _ 112 _
B o=@ = 2 = 5
_ [ay| _ 100  _
y = W = 5 = X

= x =56, y=50

The speeds of the two cars are 56 km/h and 50 km/h




