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Q1:

(1) f(x,y) = xe¥ + sin (g) + x3y2

f v 42 <x>+ 2x3
= xe¥ + —cos|— x3y
Y y2 o \y
1 X
fx = €Y +—cos (—) + 2x3y?
y y
1 X
fex = —5sin (—) + 6xy?
y y
; y+x2 _ (x) 2x (x)_l_ )
= xeY + —sin|—) — —cos |- X
¥y vy yE T \y
v X (% 1 X 5
fxy =e +Fsm(;)— FCOS (;)+ 6x°y =fyx

Qw=f(xy), u*!—sinV=3x+y , cosu—2V?=2x—y

5x = u? —sinV + cosu — 2V?

2 inV —3 2 inV 2+3 inl/ > V + 6V
= u? —sinV—-3x = u? —sinV —= —sinV — = —
y= u®-—s x=u*—s su’tgs £ COS =
= 2u2_Z5inv —ScosV + 212
5 5 5 5 .
ow ow dx ow dy ,<’:\v
- Py,
du dx * ou * dy * du \\/
_ [2 1 ]+ l4 N 3 . ]
=Wy [zu— gsinuf+ w, lcu+ csinu
@) f(x,y) = x*y +3y— 2 f(1,2) = —10

fy=x*43 fy =4



frix =2y fyx:_4
fyy =0 fyy =0
fxyzzy fxy=2

1
fy) =f@b)+x-afi+ 0 =b)fy+ 5 [(x~ @) fex

+ (v = 0oy + 208 = @ — b)fiy ] -

fl,y)==-10—-4(x — 1) +4(y — 2) — 2(x — 1)?
+2(x—1D)(y+2)+...

A x>+ @y —a)i =4 = (1)
Differentiate w.r.t a

2(y-a)=0 = a=y

From (1)

(5) For homogenous function
XZy+ yZy, = KkZ
Differentiate w.r.t x and y we can prove that
X2 Z sy + 2XY 23y + ¥?Zyy, = k(k — 1)Z

x3 + y3
X—=y

x3 + 3
Letu=( y>
X—=Yy

For Z = cos™! (

U w homage of degree 2



S XUy + YUy = 2U X

U—z <y
U = Ccosz
Uy = UpZy , Uy = UyZ,
U, = Z,(—sinz) Uy = Zy(—sinz)

“XZy(—sinz) + yz,(—sinz) = 2cosz

“XZy + Yz, = 2cotz

6 xydx + x%d
6) 9. xy y

C: x=y2 ,y=x2

¢: =00 - (11

y= x*
dy = 2x dx
1 1
3
v = fx3dx+ x% (2x dx) = jszdx= 2
0 0

oncC,: —(1,1) - (0,0)

x = y?
dx =2y dy
0 0
3
vl = Jy3(2ydy)+ y*dy = f3y4dy= ~z
1 1

3
I=L+ =5
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Spherical coordinates
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1_ g:iz
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2|2 510
X
—=rsinf cos@
3
X=rsinesing0
2
Z
—=r71cosf

dx dy dz = abc r?sin 0 dr dO dg

= 3612sin0 dr do do
r:0 -1
6:0->m

p:0-> 1

Volume = Jjjdx dy dz



1m
= JJJabc r2sin 0 d@ dr do
0 0 0

r 11 T T
+{o [~ cosoTg g

= abc [n] [2] = % 7 abc

2
=3 (36)r=24m

Q:2

(1) x%? + y? = a?

2x +2yy =0
dy  x
dx vy

(2) M(x,y)dx + N(x,y)dy =0
uMdx+uNdy =0

ouM OuN
dx 9y

6M+M0,u_ 0N+N0u
_ry ax_“ay dy

Let u is a function of x only =>» Z—i =0

6M+M6u_ 0N
“ax ax_“ay



du l
ax_”ay d x

ou 10N aMl

M

T_May d x

1[N oM
" = oJl5y x|
v 3x—-4y-2
3)}’ N 6x—8y—5
3 N 4
6 8
~letU =3x — 4y
du dy
—=3-4—
dx dx

3 1du_ U-2

"4 4dx 2U-5
du_ZU—7
dx 2U -5

[z 3ldu=de

jl1+ U = 7] du=x+c

U+ nQRQU-7)=x+c

Bx—4y)+ In(2@Bx—-4y)—-7)=x+c

8)

x%—y—x cothz(i)



% = % — coth? (%)

Homogeny d.e.

Letv =2 o5 Z_opy ¥
X dx dx

av
V4+x —=V— coth?V
dx

dx
ftanthdV: f—y

f[l— sech?V]dV = — Inx+c

V—tanhV = — Inx +c
(%) —tanh(%) = —Inx+c

c) 2xyIny dx + (x? + y3\/1 —y2)dy = 0

aM—Zl + 2 iaN—Z
0y - xIny + 2x 5y = X
10N aMl_—leny_—l
Mlox oyl 2xylmy vy

1
= ef—ydy = e_lny = —

-
y

52
2xIny dx + <7+y2\/1—y2) dy =0
52
ijlny dx + f<7+y2\/1—y2) dy =C



x?Iny + Jyzw/l—yz dy=C - (1)
I=.[y2\/1—y2 dy

let y=sinf — dy=cosfO db

I = jsinze 1 —sin20cosf do
I = jsinzﬁ*cosze do = f(sin@cos@)2 do
1 1
=Efsin229 d0=1f[1—cos49] do

——1 l@——l I 40] - in(1
-
2 2 Sin in (1)

(4) r = c (cosec 8 + cot9)

Inr = In(cosec 6 + cotf) + Inc

1dr B cosecO cota + cosec?0 B 9
rdo cosecB + cot O - Teosee
1dr do
rdo dr
dr
— = jsin@ do
r
Inr= —cosf@ +k

A
(5) D? (D? + 4)(D + 1)y = 2*¥ + sinx

A+ +1D) =0



2=200 , 2= 12i , A= —1

Yh= ¢+ 3 X+ c3sin®x + c,cos2x + cs e

Yo = Yp, T Vp,
1 1

D2(D2 + 4)(D + 1)y 2% = D2(D2 + 4)(D + 1)y e
1
= n2)?n2)?(n2+ 1) -

1 .
T 2z D+ 1)

B 1 D-1
- —(-1+4)(D+1)D-1
1 (D-1) 1(D-1)

= 3 (Dz_l)smx: m[—sinx]

1 .
= [cos x — sin x]

yp1 =

X

sinx

Y6 = Ypt+ Vn

c) (D? + 1)y =sinx
A*-1=0—> A==

Yp = €1 COSX + CsSinx

— 1 — I 1 +ix
Yo =pry ¥ = mpr e
— 1 ix
™ (D +1)(D—1i)
1

™ 2 (D — i) (e%.1)



eix 1 xelx
™l 2i D+l—l()] m[Zl]

X

. _ X
= -3 [1,, (icosx —sinx)] = —5cosx
Y6 =Ynt Yp
X
= 1 COSX + czsinx—zcosx
B) (D® — 1)y = cos? c cos 2x
(A°-1)=0->UU"-D)(A°+D) =0
(A-D(A*-21+D(A+D(A*+1+D) =0
A=1 111 \/_ -1 |£
2 22 2
ey Ly V3 V3
Yh = c1e* + ce7¥ + e2” |c3 COS—=x + ¢4 Sin—-x
_1x[ . V3 V3
+e 2 6551n7x+ Ce COS— X

1
Yo = He 1 [cos? x cos 2x]

1
Y» = Do 71 §(1+ cos Zx)COSZx]

Yp =

1
e [5¢08 2x+§cos2 2xl

1 1
Y»= pe_q |78 2x+Z(1+ cos4x)]



1 1 1
—cos 2x +— e° +—cos 4x)

= pe—1 |2 2 ¢ T}
-1 26t 4
T2 (21 T a1 a1
Oy —4y +4y = (x + 1)e?*
(D? — 4D + 4)y = (x1)e**
A2 —4)+4=0
A=2,2
yh = cie** + ¢, xe?*
er X er
W (e, x e™) = 202X QX 4 2% | et

X e2x

_ 0 _ (o2 4x
Wi = |(x+1)ezx 2xe?* + e?*| (FHx)e

e2X 0

_ _ 4x
W2 = |pe2x (x + De?* | (x+1e
wy —x3  x?
aG= [Sar= -G

W, x?
c,(x) = dex= 7+ X

Vp = ¢1(x) e2* + ¢, (x) xe®*

Ve = Ynt Y

Q3: (1) L.T

f(t) = sinht (t + cosh?t)



1
— (t -|-Z (et + e‘t)z)sinht

1
— (t + 2 (e?t + e 2t + 2)) sinh t

1
L (sinht) = 21

1 1 1
L{(si ht(— 24— _2t+—+t> =
[(sin 26 7€ > ]
1 1 1 d 1

_l_
2)2—1 2s?2—-1 dss?—-1

=%l(s_21)2_1]+%,(5+

reoy 2 1 1 L 1 L1
VT 5-22-1 4 G+2?%2-1 2521 (s2—1)2

1 2S

t -
sinu
u

B=f()= fe‘z "

0

du

sint 1 4
( ):j du = tan™"u
S
S

t u? +1
i
=——¢g -1
5 —tan”'s
f(s)=1[z—tan_1(s+2)]
s L2

fi=2@-1+1
£ = -3 (t - 3) |
sf@®=[2¢-1)+1u-1) —u(t—2)]

+ [=3 (t = 3)][ult —2) — u(t — 3)]



= [2(t—1)+1]Ju(t—1)+3(t —3u(t —3) — 5(t — 2)u(t — 2)

[2 1] 3e7% 5e7*
fls)=e ls_2+§]+ sz s2
For elec. And mech. Eng.
Q3-b)
1 S
f(s)_s_5+52+25+5
o4 s (s+1)—1
4155 (s+1)2+4
(t)—1t4+ -t 2t 1'21&]
() = Y e~ " |cos > sin
e—TL’S
&)= G
— _ -1
F@© = u(t - ML 5
1
ft) =ult— m) .Zsinh4(t— )
oy —y=1 ,y0)=1 ,y (0) = —2

. 1
S2Y =5 y(0) =y () ¥ =<

1
(sz—l)Y—s+2=;

1 s—2

r=se-nt&E-n
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