J K SHAH CLASSES

CLASS ROOM TEST

SYJC March’ 19

Subject : Maths — I
Matrices / Continuity

Marks : 40

Duration : 1.5 Hours.
Solution

Q.1. Attempt any Two: (2 Marks each)
1. Since A'is a singular matrix, |A| =0
1 2 3
~ 12 a 2/=0
5 7 3
-~ 1(3a-14)-2(6—-10)+3 (14—5a)=0
3a-14+8+42-15a=0
. -12a+36=0
. -12a=-36
sa=3.

12 -1 [-12 3
2. 2A-3B=2 -3
5} {o 9 1}

2
4

4 21 [-3 6 9
8 10}_[0 27 3}

+3 4-6 —2—9}

2A-3B=

2A-3B=
-0 8-27 10-3

5 -2 11
6 —19 7

2A-3B=

1 3
3. LetA=|2 4
3 4 6

It is a square matrix.
1 2 3

~A'=|2 5 4|=A
3 4 6
. A'is symmetric matrix.

2
S

Q.2 Attempt any Four : (3 Marks each)
5 5 3 4

1. [-1 1 4]i2| 6 6|+3[4 1|=[x Y]
12| |11
10 107 [9 12
A= 1 4] 12 120412 3 | =[x V]

-2 4 3 -3

(04)

(12)
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19 22
~[-1 1 4]j24 15|=[x ]
1 1
~[-19+24+4 -22+15+4]=[x ]
~[9 -3]=[x V]
.. by equality of matrices , x =9,y = -3.

2 0 11]2 0 1
2. A’=AA=[2 1 -3|2 1 -3

1T -1 0|1 -1 0
[4+0+1 0+0-1 2+0+0
A2=AA=4+2-3 0+1+3 2-3-0
12-240 0-1-0 1+3+0

5 -1 2
A’=AA=|3 4 -1
0 -1 4
5 1 2] [2 0 1 100
A*-5A+61=|3 4 -1|-5|2 1 -3|+6(0 1 0
0 -1 4] [1 -1 0] [00 1
5 1 2710 0 57 [6 00
A’-5A+61=[3 4 -1|-[10 5 -15|+|0 6 0
0 1 4]|5 5 0] |006®6

5-10+6 -1-0+0 2-5+0
A?-5A+6l={3-10+0 4-5+6 -1+15+0
0-5+0 -1+5+0 4-0+6

1 -1 -3
A?-5A+6l=|-7 5 14
-5 4 10
2 0 -1
3. LetA=|5 1 0
013
2 0 -1
~JAl=5 1 0
013
~|A|=2(3-0)-0-1(5-0)
|A|=6-0-5
~|A]=1=0

- Alexists.
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We write AA™" = |
2 0 -1 100
51 0|A'=]0 1 0
01 3 0 0 1
By R1 & Ry,
51 0 010
2 0 1/A"={1 0 0
01 3 0 0 1
ByR1-2R2,
11 2 210
2 0 -1|A"=|1 0 0
01 3 0 0 1
By R1 - 2R1, Rz— 2R1
1 1 2 2 1 0
0 2 5|A'=|5 20
0 1 3 0 0 1
By Rz + 3R;3,
11 2 2 1 0
014|A'=| 5 -2 3
013 0 0 1
ByR1-Rzand R3—R2,
1 0 -2 -7 3 -3
01 4 |A'=|5 -2 3
100 -1 |5 2 -2
By (-Rs)
1 0 -2 (-7 3 -3]
01 4|A'=|5 2 3
100 1 |5 2 2 |
By Ry + 2R3 and R; — 4R3,
100 3 1 1
01 0[A'=]-15 6 -5

0 01 5 -2 2
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3 -1 1
A'=|-15 6 -5
5 2 2

cosb -sin6 0
4, A=|sin® cos6 O
0 0 1
= cos6 (cosO - 0) + sinb (sin6-0) +0
=cos?0 +sin“0=1=0
- A" exists.
(i) We write AA'=1

[cos® -sin® 0O 100
sind cos® 0 |A'=10 1 0
| 0 0 1 0 0 1
By cos6 x Ry,
[cos?0 -sinBcos 0 cosd 0 O
sinf  cos®@ O[A'=| 0 10
0 0 1 0O 0 1
By R1 + sind x Ry,
1 0 O cos® sin® 0O
sind cos6 0 [A'=| 0 1 0
0 0 1 0 0o 1
By Ry - sinb x Ry,
1 0 O cosh sind 0
0 cos® 0 |A'=|-sinBcosH cos’6 0O
0o 0 1 0 0 1
BY( 1 jXRz,
coso
100 cosO sinf O
0 1 0|A"=|-sind cos® O
0 0 1 0 0o 1

cosO sind O
~A'=|-sin0 cosd 0
0 0 1

5. LetA= 1S
3 2

-1
~A|=

-3
- A" exists.

2‘=—2+15=13¢0
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First we have to find the3 cofactor matrix
= [Aij]2x2, where Aij = (-1 )I +JMij

Now, A1 = (-1)"* "My =2

Az =(-1)'"*Myp =-(-3) =3

A1 = (-1)?" Mz = -5

Az = (-1)*"*Mpp = -1

Hence, the cofactor matrix.

Ay Ay |_| 2 3
A21 A22 -5 -1
2 -5
s adjA=
3 -1

. '1=i i :iz -5
S A |A|(adJA) 13{3 _J

Q.3. Attempt any One : (4 Marks each) (04)
1. The given equation can be written in the matrix form as:

1 2 17x] [8
2 3 -1 yl|=[11
3 -1 -2(|z| |5

By R, — 2R1 and R; — 3Ry,
1 2 1|x 8

0 -1 -3|ly|=| -5

10 -7 -5]|z] |19

ByR3—7R2

1 2 1]|x 8
0 -1 -3||yl|=|-5
0 0 16]/z]| |16

X+2y+z 8

0-y-3z |=|-5

0+0+16z 16
By equality of matrices,
X+2y+z=8 . (1)
-y—3z=-5 ... (2)
16z =16 ... (3)
From (3), z=1

Substituting z = 1 in (2), we get,
-y—-3=-5.y=2

Substitutingy =2,z=11in (1), we get,
x+4+1=8 S X=3

Hence, x =3,y =2, z= 1 is the required solution.
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2, The given equations can be written in the matrix form as:
5 -1 4 |x 5

2 3 5| y|=|2
5 -2 6 |z]| |1
This is of the form AX = B, where

5 -1 4 X 5
A=|2 3 5|, X=|y|landB=|2
5 -2 6 z —1
Let us find A,
5 -1 4
|A|=1(2 3 5
5 -2 6

=5 (18 + 10) + 1(12 — 25) + 4(— 4 — 15)
=140-13-76=51%0

- A" exists.

We write AA™" = |
5 -1 4 1
2 3 5|A'=|0
5 -2 6 0

ByR1—2R2,

1 -7 -6 1 -2 0]

o -~ O
-~ O O

2 3 5 [A'={0 1 0

|5 -2 6 | 0 0 1

By Rz — 2R1 and R3 — 5R1,

1 -7 -6 1 2 0

0 17 17 |A'=|-2 5 0

|0 33 36| -5 10 1

1

By | — |R,,

YE,W] 2

1 7 & 1 20

0 1 1 |A'= % % 0

0 33 36 5 10 1

By Ry + 7Rz and R3 — 33R,,
3 15

10 1 17 17

0 1 1|A'= % % 0

003 19 5
|17 17|
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3

17
-2
17
19

| 51

O O -
o -~ O
A 4 A
>
1l

By R1 - R3, Rz- R3
28
51

O O -
o -~ O
- O O
>
1l

28 -2
SA'= 13 10
-19 5
Now, pre multiply AX =
AT(AX) = A'B
L (ATA)X=A"B
~IX=A"B

-13 10
51 51
19 5
| 51 51

(¢)
-
Wl

—2
51

wl= w|l Wl

=17
-17
17

B by A, we get.

28 -2 1775

S X=—| 13 10 17| 2

19 5 1

[140-4+17
65+20+17
| —95+10-17

[ 153
L X= —| 102
102

By equality of matrices,

x=3,y=2,z=-2is the required solution.

7 ||
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Q.4. Attempt any Two : (2 Marks each)
1

1.

lim £14-§§5jx
x—0 3
5
ERE
- lim {(14§§5j5xl
x—0 3

Applying Limits, we get
5

X | =

= e {vnqm+x)

:e}

f(0) = limf(x)

Function f(x) is continuous at x =0

. AJx+8-3
lim —_—
Xx—1 x° -1

—lim (VX+8-3)(vx+8+3)
T (X3 =1) (Wx+8+3)

—lim Xx+8-9
T (x=1)(X2 +x+1)(v/x +8 +3)
= lim (x-1)

T x =12 +x+1)(+/x+8 +3)
=lim 1
(X% +x+1) (WX +8 +3)

1
(1+1+1)(~1+8 +3)
1

3 (3+3)

1 1

3:6 18

f(1)= lim_f(x)
x—0
Function f(x) is discontinuous at x = 1

f(0)=k (Given)

(" -1)sinx

le_rrg fx) = lim 5

x—0 X

) e*-1) sinx
= lim )
x—0 X X

. e*-1 .. sinx
= lim x[im
x—0 X x—0 X

= 1x1=1
Since f is continuous at x = 0,

(04)
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f(0)=1lim f(x)

x—0

k=1,

Q.5. Attempt any Four : (3 Marks each) (12)
3x2-2x-1
2x2 —-x-15
To find the value of x , for which f(x) has no finite value take
2x%-x-15=0
5 2X%-6x+5x-15 =0
2x(x-3) +5(x-3) =0
(2x+5) (x-3) =0

1. f(x)=

X = __5, X=3
2
-, f(x) is discontinue at x = _75 &x=3
2. Here f(0)=0 (given)
Consider Iim f(x) = lim Na+x-2
x>0 x>0 3x

V4+x-2 A+x+2
0 3x Ja+x+2
4+x-4
x>0 3x (V4 +Xx+2)

X

= lim X—=>0,x%0
x>0 3x (V4 +x+2) ( )

_ 1
= Eif(o)

.. The function f has removable discontinuity at x = 0

V4 +x-

2,forx¢0
3x

= i forx=0
12

Redefine f as f(x) =

Then f is continuous at x = 0.

3. fiscontinuousatx=0

im () = /(0)
3x
"mu= 1
x—0 ax
3x _
Iml{e 1><3} = 1
x—0 g 3x

%[Iogex3]= 1 {,-Iim(ax'”:bga}

x—0 X
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4. f(x)=3x+2, 2<x<4
L f(2) =3(2)+2=8
f(x)=x*+ax+b, x<2
Iin; f(x) = Iin; (x* + ax + b)
= 2°+a(2)+b=4+2a+b
Since f is continuous at x = 2, Iin; f(x) = £(2)

~4+2a+b=8

s 2a+b=4 .. (1)
f(4)=34)+2=14

Also, f(x) = 2ax +5b,4 <x

o lim f(x) = Iin} (2ax + 5b)

x—4
= 2a(4)+5b=8a+5b
Since f is continuous at x = 4,

lim () = £(4)

.. 8a+5b=14 .. (2)

Multiplying equation (1) by 5, we get,

10a + 5b = 20

Subtracting equation (2) from this equation, we get,
2a=6 a=3

- from (1), 2(3)+b=4

L 6+b=4 S b=-2

Hence,a=3 and b = -2.

5 f(0)=5 (given) . (1)

=2
. . sin“5x
lim £ (x) lim 5
x—0 x—0 X

_ _(sin5xY’
= lim x 25
5x

= 25(1) ..[x—0,5x— 0and Lirrgs"—geﬂ]
= 25 .. (2)

From (1) and (2),

lim £(x) # £(0)

.. fis discontinuous at x = 0.

Here Iirrg f(x) exists but not equal to f(0).

10
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Hence, the discontinuity at x = 0 is removable and can be removed by redefining the
function as follows :

%) = S|n25x

=25, forx = 0.

,forx=0

Q.6. Attempt any One : (4 Marks each) (04)
1. f(x)is continuous at x =0

SOy = lim ()

(33inX _ 1)2
x—=0  xlog(1+ x)
(3sinX 1)2

i 2
) = Jim xlog(1+ )

X2

(3SIn 1)

X2

x—0

1 log(1+ x)
X

sinX _ 4\2
x—0 X

lim  log(1+x)"*
x—0

3mx_12
lim ( J
x—0 X

lim  log(1+ x)"*
x—0

. 2
. 3% X _1 sinx
lim _ .
~ X—0 sin x X

loge

T L

2 —+/3 +cos kx

2

2. lim
x—0 X

lim (2—+/3+coskx) (2++/3+coskx)

x—0 x2(2+4/3+cos kx)
im 4 — (3 + coskx)

x>0 4221+ \/3+cosks)

. 1-coskx 1
= lim

X
x—=0 2 2++/3 +coskx

11
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23in2(g) 1
= lim ——2x
x>0 X 2 ++/3 +cos kx
. kx
23|n2(j
= fm— 2, 1 L
x>0 g2 4 2+3+coskx
X 2
4 k
23in2(7) k2 1
= |lim ——% x—x
X—0 (kl)z 4 2++/3+coskx
2
. kx 2
sin(—
=2k (2 « 1
4 x—0 (kl) 2 ++/3 +cos kx
2
2
=k—><12>< 1
2 2+,/3+cos(k x0)
Koo
2 2++3+1
K21
=—x
2 2+2
KK
2x4 8
£(0) = 2

lim_f(x) =f(0)since f is continuous at x = 0
x—0

2
BL.
8
k®*=16
k=4
X 2
3 lim f(x) = (2"-1)
x>0 x-0 tan x -log (1+ x)

(Zx -1j2
, X
T Tranx ) 1
( anleog(1+x)
X

2
. [2* -1j
lim
x—=0 X

(Iim sinx 1 ][Iim Iog(1+x)%}

x—0 X COS X x—0

12
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= (log 2)*
But f (0) = log 4 = log (2)*> =2 log 2 (1)
. from (1) and (2) llmO f(x) = f(0)

.. fis discontinuous at x =0

4. Iffis continuous at x = 0 then

imfx) = f(0)
imfx) = lim. 3K
x—0 x—0 X
. sinkx
= [llm }k =1xk =k
x—0 kX
f(0) = 7+0=7
Iirr(l)f(x) = f(0)
L k=7.

13



