4. Find the values of each of the following determinants.

(M) |4 3
2 7

Sol" ;-

@) |5 -2

Sorm; - 5 -2

( Sx1) - (-2x-3)

[

5-6

(1

(1

3) 13 -1
i




SolN - 3 - |

5. Solve the following equations by Cramer’s method.
(1) x = 3y = =10 ; 3x + 5y - 8 =0

@n:— 6’2-—2\\]:—[0 "’""@

(f
(o
o
I

N
(o

)

1

0o
(04
I
(o



D =33

Ard, —(0 -3
DI -
* )
_ (-lor 8D - (-3%8)
- —50 — (_'_ZL(>
= -50 +724
Dy = -26
Ao, 6 - |0
Dy = 3 2

= ( 6x8) - (3%—10)

= 48~ (-30)
= LB +30
Dy = 78




Ny Dx

2= "p -
. —26
- 39
- 2
= 3
Dy
And y= —=
t8
— 835
Sy = 2
i -2
Solobion = (R 1Y) = CZ‘,2'>
(2) 4m - 2n = -4 : 4m + 3n = 16
Sotne- Ly - 2n = -4 — @

Lcm +—2h — 16 ""@

y -2

D = L 3

= (Lhxa) - (ux—2)



fsnd

M0,

— <__[{7<3) — (-2xl6)

= —12+32
Dge_ = 020
A
:Dj:
yoole

= (gxte) = C bx—t)

= cL - C—-\6>

= 64 + 16



_ D=»
x = D
—_— 2_0
= oo
9{ = |
Dy
& J = D
30
= 20
y =4

QD[L»HOV) = C’£13> = C‘/ L(’).

5 l 2!
3)3x - 2y = = ; - - -2
()3 - 2= 5 3%+ 3y = -3

S0l - S
— 3% — Q.j = 2

Mol biply bobth &ides by 2,

=2

IX 3% - le\‘f = Z)(Q__



4 . |

MNulbiply both sides & 3,

—4
—é"xxg + 3yx3 = HFX*3
®x + 9y = —h — ©
Now, 6 4
D = [ 9

( 6x3) — C1¥=1)

= SL - (-9
= 54 +y
D = 58
And, 5 4
SC IR

= (5xg) - (-ax—4)

—

= L _l6



& 5
Also,

= -24-5
D\j - 29
D=
N, - z
_ 239
— =
1
X = 5
Dy
Ard, yo 2
— 253
T
-0
\\f - 2

Soluton = (%2 YD) = C



(4) 7x + 3y = 15 ; 12y - 5x = 39
Sol"— Je + 3y =[5 — @

—

2y — S& =33

Now, + 3

- (Fr12) - (37%-5)

= %Lf“ C"IS)
- QL +15
DO <= 939
Ard (5
Dz = 39 | >

_ (5% - (3x39)



_ |2 0 — | I}

T s
Dy=|_5 asg

Also,

(#+%339) = (-5*S)

(

2373 - (-3

I

2F3 + %5

(l

349

(

Dy




Also,

The solublen s

'd

_/ F s
(.%/3>‘ Cl( ,‘3_5

(5) X+y—8 B X+2y—14 - 3X—y

2 3 4
=Ly ®+y-8 _ B+ -l
’) 3
3(e+y-8) = 2 CR+2y—(k)
3% +3y —24 = 2x + by —-28

3% +3y - 2% - hy = —28+24



Now
X+ 2y — 14 32—-3
3 - &
L (2+0y — W) = & (3239
Le + 8y — 56 = Jr —39
Le +8y — IR +3y = 56
— Sx» + 11y = &5 6 —-@
( — |
D =
-5 [
- (rru)- (—1%=5)
- =5
D = 6
And o -
N
) Pe = | 5e¢ 1




= — b4 - (=5¢)
= -4y t5eé
Dy = [2
Also, | .
Dy = | -5 56
= (1%56) = (-Sx-4)
— 5§56 -920
D\\j = 36
Now ~ D
= "o
2
= 6




Also,
Dy

3= oo

—

(f

D
356
6

The solubion TIs

(% .y) = (2,6

6. Solve the following simultaneous equations.

g + lzl . é 4 2—0

(1) X 3y 6 x y_
ISR let, L _ 1
— < r = & )

——Q' 4 _Q; - L

X By S

) 4 \_%. X L = _Lé
DR 3 Nj
L N = A

—
—

)

/



‘Q—m'*'l-fﬁ:l——‘@

Now, 3
J
|
3m—+ Q_ﬂ:O

Mulbiply  both sides by 2,

Nx 8 + 2x 2N = 2 »0

cm+ Ltn = O —"@

crn +4n = 0
ém = |
L
N = 6
Pt m= L
" eq? @,



n + 4n = |
lin = 1 -0
Lbn = —|
=L
D=y
Bub,
mem  f 0=
- L —-
6 x £ y
xr = € ‘? Yy =
The oplubon is,
('X,H) — Lé,'—l.f)
2) 7 N 13 _27 - 13 N 7 _13
2x +1 y+2 2x +1 y+2



ot Le®,

= m f = N
L+ | gt+2
13
f + = 2%
Q% + | I+ 2
| + 13 % , = 2%
F o + 3N = 24+ — @
RIS
(3
+ T = 33
Ny 4+ | y+ 2
l
| - 33
3% Smer T y+2
‘3:‘7) + Fn = 33 o @

pdd eqn & ¢ eqr @,

I + 3o = 27
T 3m + Fn =33

I
o
O

D0m + 20n



2L0om + 90n _ 6 0
2.0 n_0 2.0

m-l—m:_B ——

Subhstract eq? @ from  eq” @
13+ Fn = 33
Jm + 130 = LT

ém—éﬂ = ©

m-A = |
om = Y
.

Ak 2.




m=32 o eq
N = 3
9-—"’"(3 —:_8
N = 3—2.
N = |
B ub,
| o
A 2 & n= Y
l o
L= 2R | <ﬁ I = g3
2+l = o £ g+2 =
9 (e+0) = 4 Yo -2
qu;Q—l-Q,:_l § vy - -
L = I-2



N
2 Y = L

The solubon 1S

(2= (T 70)

148 231 527 231 148 610
3) — + = : + =
X Y Xy X Y Xy
Sol e~ 48 , 231 _ 523
X 3 x J
gy + 2312 5 27F
% x4

Aso,
231, 148 _ S&°
I J *J
) 031y + kg2 &0
2 9 X

| k@ e + 2421y = 610 ——@



Add  eqn

@ CF eqr\. @,
5 F3= 3%F9 133
333 CER R
xryzs — @
Substvact  eq: @ from eq” @/
2L3lx + ,H%_\_f - 5973
- 23= L 3y _ Q2
—3—"'3: _____@/

Add  eq? @ 42 eq @/



L9 =4

_ 4
J= 7
y = 2

x+y =3
z Y +920 =3

X = 3 -2

x = |

The o&olubion Iis,

Cre ,y) = C1,2)

4) Tx— 2y _5 8x+7y:15
Xy
:S_b—l.ﬂ:_ 7%"‘9—j :5

x 7



Fr—- 2y= S5RY

2 _ 2y 52y
2N *y = =Y
T2
J pd
___Q_-. _q:_ - 5 —
= 3 ®
ND(’D/ 8% -]—'q,j IE
%y
Be+Iy = 52y
S x + Fy - 15 %y
LN xJd X J
8 g
— — = |5
) i *x
T _8_. = |5 —
=1 3 C>
L A

chn @ becomes,




- Q2m +3Fn = 5

Multiply  both sides by T,

Ix O + FxFn = x5
—(bmm+ yL9gn = 35

~rd, Egn @ becomes

T+ Rn
Multiply  both sides by 2,

(5

\l

Tmx2 + 8nx2 = [5x2
IL(m-i- féen = 3o —-@

Add eq”n @ <€ 6"[’) @

65n = 65
65

Nn = ——
65




Pt nNn=( 1n eq” @/
—l4bmw+ 49n = 35
—(qm + (Gax) =
—(4m+ 43 =35
—btm= 25-h3
t+(km = (4
N = _lﬁ.
P
mn = |
L -
n = 2 § N = 3
= i
» = | CF y =
The golubfon s

C‘th"): Cl, ()

S5



23x+4y) | 5(2x-3y) 4 (Gx+4y)  (2x-3y) 2

(5) 1 1 L 5 2 3

SolMe- Let,
o |
I
= N =N
d2 +hLyY £ 1% — 3Y
Nouw>,
\ \ L
+ = 7
2 (32+ 4Y) S (2x-3y4)
l
I A
l \ + — =
2 axtuy 5 0% -3y 4
( L L
9 N + S N = 7
Multiply both 8ides by 20
[ |
’20xé_m+ 20x 5 0N = 7 *2O0
Ale0,
5 B 9 -3
2+ Ly Q% -3y 2
l - X ‘ = -2
27 Setiy 9% -39 2



8 — @
Add eq" @ € eq? (@

o +5(/<:5
i IOm—%Z—\?

lom — &0

I'd

Q_Om = Q_
B 2
L
s 2 | O




L =6
.. |
Ly
N = |
BUJbl
o = | f 0= :
© 3xtluy 2% — 3
( | ‘
_— = ( = >
| 0 Sxz+hy <ﬁ D% -3y

3 +uy =10 —@ ¢
0w — 3:’ = l ‘—’@

Nelbiol  both sides 0F et @ &y 3,
3x3x= + 3xyuy = 3» 10
9= + 12y = 380 — @
&  Multiply both eides of eq" @ &y k,

bx0e — bx3y = L*I
- 8p - 12y = L "‘@



E¥3 = 34
34
X = ,-\7_

Y = D

Put =0 in eq? @,

(3x2) + 4y =10
& + 4Ly = lo
hy = I0—6

hy = b

4

3 = —

L[

J = |

The coletion Te

CZIJ) = CQ—'/ l)

e



7. Solve the following word problems.

(1) A two digit number and the number with digits interchanged add up to
143. In the given number the digit in unit’s place is 3 more than the
digit in the ten’s place. Find the original number.

Let the digit in unit’s place is x

and that in the ten’s place is y

. the number = 10|y + x

The number obtained by interchanging the digits is [[0] x + y

According to first condition two digit number + the number obtained by
interchanging the digits = 143 —» [0%+Yy

10y + x| + = 143
I x+ [ ]y =143
x+y =B .. ... (D

From the second condition,

digit in unit’s place = digit in the ten’s place + 3

Adding equations (I) and (II)

2x = |16

x = 8

Putting this value of x in equation (I)
x+y=13
8 + |J =13
y =[S

The original number is 10 y + x = (10 %x8)+ 8
= |90 + 8
= 58

(2) Kantabai bought 1% kg tea and 5 kg sugar from a shop. She paid I 50 as
return fare for rickshaw. Total expense was < 700. Then she realised that by
ordering online the goods can be bought with free home delivery at the same
price. So next month she placed the order online for 2 kg tea and 7 kg sugar.
She paid I 880 for that. Find the rate of sugar and tea per kg.



Sot"-  [eb, the yote of saga¥ per Kg

—

be ‘%’ rupees and  the ootbe st teo

peY k@ be \d/ To-pees .
Now, Kontobou IoOu.ght (-Q‘: kg tean ¢ 5 K@

Sugay ond o-lsD poid 5D Fupees £aMC

fox  wickshaw. Tobal ezpense was X F00.

Ié“;e + 5y ¥ 50 = +oo0

3 _ _
= » .[—5fr - 460 —50
3 S
= + 5 = 50

: R J

Mulbiply both sides by 2,
2 % —Q‘%x 4 2x 8y = 9Qxé5o0

Jx + loy = 1360 — @

Mso,  mexb month she bowght 2 kg

teo. & F kg srga¥ fox X B80.
9% +Fy = 280 —@

Multiely eq?” @ by 2 ve get,



2L¥ 3 + 2% 10y = 2% 1300
e+ 2oy = 2660 —(@

3 %)y + 3 XFy = 3 X880
b2 +2 y =2640 —-O

Suwbstyact eq” @ From  eq” @

3 = 40

N= Lo
put y=Lo in eqn @
29Q+:[-J = 380



x = 2
, X = 300
. The vote of +eo = 2 300/Kkg.

<@ e TFate of Sugoxr = ¥ Lo |kg.

(3) To find number of notes that Anushka had, complete the following activity.

Suppose that Anushka had | X | notes of ¥ 100 and |V [notes of ¥ 50 each

Y
Y Y

Anushka got I 2500/~ from Anand | [If Anand would have given her the
as denominations mentioned above | |amount by interchanging number of

e, equation | notes, Anushka would have received

X 500 less than the previous amount

. The No. of notes (| || |

S e, equation II

SolN:- Le-(;, }}hq_shl-(a, Iqu ) 'X,, Dotes O‘F

——

g 160 and Y’ nobes of R 50 each.

No9d,  Anushka g0t 2 2500 from Apend

0.5 c(er)Om‘moL'Hons ment oned a.bove )

|]oop + 50y = 2500
(o6 50y _ 2500
S0 50 50

2 + 3 = 20 — ®



Also, £ the denominations o7® Tntes-

chonged , she wouwld geb 2 Soo less.

ooy + Sox = 2500 —500

N 600

I

ooy + 50 %

o0y | BZOR _ 2000
50 SO S o
1y +® = 4o — @

Mulbply eq” @ by 1,
LK 2y ox e = 2X4o

hy + 2% = &6

6(/495"5‘(0& ct eq') @ ‘F?)"Ofb’) 6(,1’) @/




Pt Yy =10 1n eq” @
2% +y = 50

ng + 10 = 50

ne = S50 —I0

2x = ko
- 4S8

* T Tz

x = 20

The bpumber pf nobes of upPees

loo o¥Ye 20 £ the pumber of nobeS

6f TFupees 50O o¥e |0,

(4) Sum of the present ages of Manish and Savita is 31. Manish’s age 3 years ago
was 4 times the age of Savita. Find their present ages.

soi™i-  Let, the  pwesent age of Manish

’

be Y’ yeats on d 8ne Pf@&en']: age

0f Savite be Y years.



-by = -3
— +
gy = ko

_ o

3= 5




= + 9 = 3

x = 31-8

The Px&serﬂ: &ae of Mosnich = 23 yeats

ond the prEsent age 5f Savita = 8 J&©.

(5“)t In a factory the ratio of salary of skilled and unskilled workers 1s 5 : 3. Total
salary of one day of both of them is I 720. Find daily wages of skilled and
unskilled workers.

Soifs- b, Hhe dally  wages of okilled €
anckilled wotkers be & vupees ond
‘N fopeas ¥y espechvely

Now, The vabo of skilled € unskilled

Lo ockets s ©&5°3.

2 _ =
9 3



g —5y =06 — @
Mso e sum of daily  wages ot
Skilled & ounskilled  workers fs < 420
® +y = F2L0
Mulbply bobh sides Ly 9,

Gx®2 4+ 5xy = 5Ex F20

52—+5j:3600 ___@

Add eqn @ £ e @,

3'2—}54 - 0

+
5% —l—/g/:, = B6060

A p = %600
» = 2600
- 2
P = 2{50

Put = LSp TN eq” @
32 —5y =0

( 3xys8p) - Sy =0



|35 D
/ H — 5
y = 2 F6

The doily wages of okilled woker

fe X 450 £ the dally woges of

0
woskilled workenws s R 130,
*
(6) Places A and B are 30 km apart and they are on a straight road. Hamid travels
from A to B on bike. At the same time Joseph starts from B
on bike, travels towards A. They meet each other after 20
minutes. If Joseph would have started from B at the same
time but in the opposite direction (instead of towards A)

Hamid would have caught him after 3 hours. Find the speed
of Hamid and Joseph.

SolNe— ek, the SPwd of Hamid oand Joserh
be ‘g km|Hs € 'y’ kwlHy oespedively.
Now Hamid ond Joseph ©boxt fyom

place A £ 8 ond Lyave! H0Wonds each

okhey . They meeb cach obher ot 20



Also, _ Distonce
Spee,d - Trome

Disbone byavelled By  Hemid,

= 6peed x Time

L

— g
= = km
e k-

£ The diskonte bxavelled by JoSeph .

= 5P€ecl x Time

= 374‘:(37
= —g—- £
X, 2 - 30
3 3
X M
= < J = 3x30
9><3 3)46

x+y=34Jo — @

Now, Hammid ond Joseph okoxrt AOm

place A @B ond Lyavel away fyom each

othey . They meet

houts .



Dickonce EYavel led bd chb’)ic\,

— 6peed x Time

S

- 'BCX3

= 3% km

4 The dissonce bcavelled by JoSeph

= 5Pe,ecl x Timhe

- Ix3

= Sd &m.
33(-—33 = 30
3x 39 _ 30
3 3 3

X -y = (0 _/@

MI  eq” € £ & @

e o =90
M 3€—/4 = 1o

2% = (00

_ (o6
& = 0




Pu_{j X:SO TO

ond

The

cq? @
® +y = 30
so +y = 360
Y — 90-50
y = L O
speed Of Hom'ld
opeed of Joseph

15 601%’),%

s L0 kro| HT,



