1. Simultaneous Equations The geheral form of simultaneous
equations of first order having three variables are

- P dx+ @dy+ Rdz=0
and Pdx + Qudy + Rodz=0
where the coefficients are functions of x,y and z. Solvmg these
equations 31multaneously, we get -

dx dy L dz
Q;Rz—Q2R1. RP-R,By HBQy-PQ,
dx _dy dz

which is of the form 2 = , where P, @ and R are functions of

Q =
X, Y, <
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Q1 Solve 9X _ dy _dz

%0 —x (2004)

or SOlVE? the following system of differential equation.
dx_ﬂ_dz ' | - (2017)
P4 DR | '
So l. The given dlfferentlal equation is S
BRI dx_gz_dz : 1 % @)
z 0 —x :
Taking first and last fractlons we have |
dx dz | | ..
_z—_—_x:’ xdx + zdz = 0= x% + 2° =q - (1)
Also, from second fraction, we have
dy=0=>y=c, ' ...(111)

Hence, the required general solution is given by Egs. (i) and (iii).
Q@ 2. Solve e Gl | o (2016)
. L iyE m Xy |

Sol. The given differential equation is
dx dy dz

yz zZx Xy

Taking first and second fractions, we have

ii_’f____ﬂi xdx = ydy

‘ yz z2x |
= #-y=q SRR i)
Taking first and last fractions, we have ' | |
dx dz:> xdx=2dz = x*- z =0y T A1)
| yz Xy .
From Egs. (i) and (ii), the complete solutlon is -

(- 2 zz) 0
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@ 4. Find the auxiliary equation for the following system of
differential equations.

Dx+wy =0, wx —Dy =0 (2014)
Sol. The glven differential equations are

Dx+ wy=0 | ' v Q)
and wx—Dy=0 ‘ ..(i0)
From Eq. (i), we have D’x + wDy=0

=™ D+ wwx)=0 | [from Eq. (i1)]
= D+ uwH)x=0

- Hence, the auxiliary equation is m?+ w?=0.
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Q2- Solve dx AT dy o dz

2 o = . '
;e x(y2-22) y@%-x?) z(x*-y% (2009, 1995)
Sol. The given differential equation is |
dx dy dz
L A e )
Choosing 52 as multipliers, we get
1 1
_;dx+;dy'+ldz |
4 Ca . i D
PPty = Each fraction
= dx N dy N dz 0
. _ X y 4
On integrating, we get
logx+logy+ logz=loge=xyz=¢ ...(1)
Again, choosing x, y, 2 as multipliers, we get
xdx + ydy + zdz .
= Each fraction
2P-2) + Y-+ 2@ -5 f
= xdx + ydy+ 2dz=0
On integrating, we get ‘
. 2+ y +22=c ...(11)
Hence, the complete solutlon is given by Egs. (1) and (11)
: dx dy dz .
, @ | 1 -2 3x*sin(y+ 2%) - @e7e390
:Sol. The given differential equation i
de_dy____s
1 -2 3xsin(y+ 2x)
laking first and second fractions, we have
ax =§Z=> dy + 2dx=0
1 -2
On integrating, we get | | ,
| y+2x=06 | ...(1)‘
ons, we get

| I‘aknrlg first and last fracti £
| =
4= 2 Zein (y+ 2%)

B ey e (e T
= % i Wk w‘,av;'-
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dz — 8x° sin ¢;dx =0 | ;!
. . f; "
On integrating, we get [from Eg, (i A
z—2 sin¢ =¢y
= z—2 sin (y+2x) =Cy i .
Hence, the complete solution is given by Eqgs. (i) and (ii). (1) i
4 dx dy dz
Q 4. Solve —; =— == : .
_ x‘-yz Yy —%&X 2 —-Xy . (2017, 15, 12,08
Sol. The given differential equation is
dce __dy __dz
C-yz Y-zx 20 -xy |
dx— dy 3 dy - dz ' dz — dx
Then, = ‘ =
-y @+y+z) -DE+ry+2)  (E-n)@+y+2)
Taking first and second fractions, we have
dx—dy dy- dz
x—y y—2z
On integrating, we get ;
log (x—.y) =log (y—2) + log g
= xX— y =c | A » . .
y—z 1 .. 3 , (1)
Taking second and third fractions, we have
dy-dz dz—-dx.
y—z _2-X
On integrating, we get
log (y—z)‘= log (z—x) + logc,
. Y—2 ' N 4
= Y C g ..(ii)
zZ—X | _
Hence, the complete solution 1s given by Egs. () and (i).
o L 2 A~
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Q6. Solve (y + z)dx+ (z + x)dy + (x + y)dz =0.
Sol. The given differentig] equation is
(Y + 2)dx+ (z+ X)dy +-(x+ ¥)dz=0
0On comparing Eq. (i) with Pdx + Qdy + Rdz =0, we get
P=y+z2@Q=z+xandR=x+y

ox 0Oz

 Now, P [aQ aRJ Q(a-R-@)JFR[a_P_@)

0z ' Oy oy ox

(2010)

..(1)

=(y+2)1-1+ (z+x) 1- n+u+”a ~1)=0

Thus, the condition of integrability is satisfied.
Hence, the given equation is integrable.

) from Eq. (i), we have

 (xdy + ydx) + (ydz + 2dy) + (zdx + 2dz) =0
2 ' d(xy) + d(y2) + d(zx) =0
0n integrating, we get
Xy+ yz+2x=c

Q7. Solve the following simultaneous equations.

l

dx dy _
—-——7x . =2x+5
dt Y>ae Y

Sol. The given differential equations can be written as
(D-7x+ y=0
nd —2x+ (D—5)y=0

I eliminating y from Egs. (i) and (i1), we get
[(D-5) (D-T)+2]x=0= (D?-12D +3T)x=0
ts auxiliary equation 1s
m?—12m + 37=0 = m=6%i
6t (¢, cost + cysint)

_)Il dlfferentlatmg Eq. (111) W.T. t t, we get

(2015)

,:Where D=d—] ()

...(11)

...(111)

dx =6e’ (¢ cost + C sin ¢) + eﬁt (—cl sin t + c2 cos t)
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Now, from Eq. (), W¢ have v B ;
: 7 — D= % (¢ 008 L+ ¢8I0 t)—e” (-¢ sint + ¢ cos t)
=¥ [(¢ + C2) gint + (¢ - ¢y) COS t]

solution is given by Egs. (iti) and (iv).

"!(iV)

Hence, the required

& Long Answer Questions
L

_dy _dy
cos (x+y) sin(x+y) =2

'Sol. The given differential equation is
dx dy _dz

cos (x+ ) “sin (x+ ) oz

Q 1. Solve ,(2011,‘ b

We have, , : A
dx+ dy dx—dy _dz

~cos (x+ y)+sin (x+ ) B cos'(x + y)ﬁsin (x+ T2
@ D - (1m)

Taking first and third fractions, we have _
dz dx+ dy _ dx + dy

2z cos (x+ y)+sin (x+ y)—«/ﬁsin(x+-y+fj
i "

1 T
=— +—| (dx+ d:
ﬁcosec(aﬁy 4)(x y)

On integrating, we get _
I
V2 log z = log tan (_x__y?n_/él) + log g

= s ¢ tan (x ; Yy —73) | . (1)

8

Now, taking first and second fractions, we get '
| dx+dy - dx — dy |

cos (x+ y) +sin (x+ y) " cos (x+ y)—sin (x+ y)

{-sin (x+ y) + cos (x + ¥)}
' dx + =dx -
08 (x+ ) + si @t ) (dx+ dy)=dx—dy

On integrating, we get

| log{sin (x+ y) + cos (x + y)}=x—y+ log ¢,

= - sin(x+y)+cos(x+y)=ce "’ | s
= e " {sin (x+ y) + cos (x+ Y} =0, | e LA
Hence, the complete solution is given by Egs. (i) and (ii).’ s
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