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Course Objectives:

e To provide an understanding of Engineering Mathematics with basic concepts and their
application in technical subjects.
® Application of the concepts to solve engineering problems

Course Outcomes:

After the successful completion of this course, the student will be able to :

Solve problems using matrix method.

Employ Beta, Gamma techniques to solve integrals by selecting appropriate substitution.
Analyse suitable method to solve differential equations.

Use concepts of multiple integrals to solve problems, compute area, mass of a lamina
and volume.
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Tutorial 1
Types of Matrices, Adjoint and Rank
. Matrices A.B are such that 3A—2B = [_2 _1 j and —4A+B= [: g Find A, B

) Xy x 6 4 y+x\)
. Given 3 = + Find x,y,z and w
z w -1 2w Z+w 3

. Express the following matrices as sum of symmetric and skew symmetric matrices.
2 0 5 3 1 0 5 3

2 -4 9

4 1 6 1 -2 1 6 1
14 7 13|, ,

-3 2 71 32 71
3 5 11

1 4 2 0 4 -4 2 0
. Express the following matrices as sum of Hermitian and skew hermitian matrices.
2 =3i 1-i) (243 0 4 2 =3 1-i
2-3i 4 51|, 5 i 81,12-3i 4 -5
4+i 1+i -3i 1-i -3+4+i 6 4+i 1+i -3i
. Express the following matrices as P+iQ where P and Q both are Hermitian matrices.
1+2i 2 3-i 2 -3 1-i 2 3-i 1-i
2431 21 1-2i |, 0 243 1+i |,|2—-i 3+i 2+i
I+i 0 3+2i) (-3i 3+2i 2-5i I+i 0 -3i

. Express the following Hermitian matrices as P +iQ where P is real symmetric and Q is

2 2+i 20 1 —i 1+i 1 241 —1+i
real skew symmetric.| 2—i 3 i, i 0 2-3i|,| 2—i 1 21
2i - 1 1-i 243 2 -1-i =2 0
. Express the following Skew Hermitian matrices as P+iQ where P is real skew
i 1-i 2+43i 3i —1+i 3-2i
symmetric and Q is real symmetric. | —=1—-i 2i  =3i |,| 1+i —i 1+2i
243 -3 i -3-2i -1+2i O

i 2i —1+3i
.| 20 2i 2—i
1+3i —2-i 3i

23
. Verify that adj(adj) A=A for A= (4 SJ . Does it happen for every 2X2 matrix? Explain.
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9. Find the adjoint and hence the inverse (if it exists):
1 2 3 8 4 3
2 3 4,12 1 1
3 45 1 21
2 -1 3
10. If A=|1 1 1|, find A”.Use adjoint method.
1 -1 1
1 3 4
11. Find the condition on k such that the matrix A=| 3 k& 6 |has an inverse. Obtain A™'
-1 5 1
for k=1
-2 1 3
12. . Find the matrix A , if adj.A=| -2 -3 11
2 1 -5
I 1 1
13. Verify that adj.(adj.A)=A|A ,also find (adj.A)_1 ;where A=|1 2 =3
2 -1 3
14. Prove that the following matrices are orthogonal and hence find A™.
cose 0 sina . 0 V3 3
A=| O 1 0 ; A:% 2 1 -1
—sin 0 cosa 2 =2 2
. a 1 b
15. If Azg ¢ b 7| isorthogonal, find a, b, c.
1 a c
16. Reduce the following matrices to Row Echelon form and find its rank.
-1 2 3 =2
1 2 3 2 3 4 1 2 3 4 s 1 o
a2 5 7 b)5 6 7 ol2 1 4 3 | d
3 8 5 2
31 2 359 305 -10
5 12 -1 6
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17. Reduce the following matrices to normal form and find their ranks:

1 -1 2 =3
1 1 -1 1 2 1 -3 -6
Ml -1 2 1| a3 3 1 2 ("')4102
1 - 11 -, 111
0 3 1 4
31 0 1 11 1 2
01 0 2
1 2 1 0
6 1 3 8
32 1 2
iv)|2 -1 2 5 ()426_1
1V — \%
103 9 7
5 6 3 2
16 4 12 15
1 3 -1 -3
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Gamma Function and its application to solving Integrals

Solve the following:

1.

10.

1.

12.

13.

14

Find T e dx
Find T e_%zdx

=

_ _ 2.3
Evaluate I x"e™ dx
0

Evaluate '[ \/;e"‘g dx

=

Prove that I xe ™ dx j e dx=

Prove that '[ \/;e T
0

=

Evaluate J. (x2 - 4)(3_2"2 dx
0
1

Evaluate J. (xlogx)’ dx

0
1

Evaluate j

1
—dx
b (xlog 12
Evaluate J.:,llog(l/x)dx

Evaluate I xlog( ! jdx

Evaluate I3 log(ljdx
X
0

o 5
. Evaluate jx—x dx
0

J'yeydy_

SVKM’S NMIMS

Tutorial 2

o
=
9’

Page |9

First Year



SVKM’S NMIMS

Mukesh Patel School of Technology Management & Engineering
Page |10

=

15. Evaluate J. Lz dz
34Z
0
2"\n +;
16. Prove that 1.3.5...2n—1) =—
Np

o 1
17. Evaluate J. cos(ax” jdx

0

2ab

18. Prove that I xe “sinbxdx = 5
0 (a2 +b? )
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Tutorial 3

Beta Function and its application to solving Integrals
9 3 1
1. Evaluate j x2(9—x)2dx

2. Prove tat

3. Evaluate

4. Evaluate J.

! dx
[ _ 8
dx J.x (1- x)%dx

5. Evaluate J-

\/_
1

6. Evaluate J- X (1 —x* )4 dx
0

2

1
7. Prove that .[ al dx
\/1 x*

J-\/l x* 4

8. Evaluate j \/; —x dx

0

9. Prove that J-xﬁ(a4 —x* )% dx ﬂ 8
J 128
1
10. Evaluate j L
0 ll_xm
11. Evaluate | x* cos™ x dx

6

12. Evaluate | x®sin™ x dx

ot o—,

13. Evaluate j

X dx
0 \/1-)64

h
14. Evaluate J.

dx
oV3—x

First Year
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16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.
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Evaluate j (1+cos6)’ d6

0
7 5
Evaluate I(1+cos40) de

0

7,
Evaluate I cos’ 260d6
0

Evaluate | cos’368sin’ 6646

oY

Evaluate [sin®6(1+cos6)’ d@

O N

7/2

-7/2

Evaluate cos’ @ (1+sin6)°d@

'—;

T
Evaluate jsm xcos” xdx
-

2
Prove thatj sin” xdx I sin”*! xdx =

2(p+1)
167

Prove that jxsm xcos* xdx=——
1155

Evaluate j.:‘/(x— 3)(7—x) dx

Evaluate j.,4/(9 —x)(x=5) dx
Jx

Evaluate J. —_— dx
0 4+dx+x

Evaluate J. % dx
+0x+x

x(1-x')
(1+x)™
(1+x )d 1
(+x)° 5005

a2

4

Prove that I dx=0

Prove that .[

Page |12
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1.3 4 5
X =2x"+x
31. Evaluate | ————dx
0 (1+X)

1 _ 4 %
32. Prove that I%dx:lillg(z’lj
0 (1+x4) 4 2/‘ 4 4
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Tutorial 4

Exact Differential Equations,

Non Exact Differential Equation reducible to Exact form

Solve the following Differential equations :

1. (sinxcos y+e*)dx+(cosxsin y+tan y)dy =o
2. (%™ +4x)dx+(2xye” —3y*)dy =o

3. {(Cosx)loge(Zy—8)+l}dx+

X

sin x

y—4

9
dy=0;y(1)=§

d +siny+
_y+ycosx sin y yZO

dx sinx+xcosy+x

5. 2(1+x2\/;) ydx+(x2\/;+2) xdy =o

6. 2 cos (lj dx—lcos (lj dy+2xdx =o

2
X X X X

7. 1+ey]dx+ey (l—ﬁjdy =0 given that y(0) =4
y

8. y(1+lj+cosdex+(x+logx—xsin y)dy =o
X

2x° 2xy
9. |log(x*+y*)+ dx+ dy =0
g(¥+y7) x2+y2J {xz_i_yzj v

10. (x* —xtan® y+sec’ y)dy =(tan y —2xy — y)dx

Solve the following Differential equations :
1. (x2+y2)dx—2xydy =0
1 1 1
2. +=y +=x" ldx+—(x+xy*)dy =0
(y 3+ j 4( y*)dy

3. (2xlogx—xy2)dx+2ydy =0

Page |14
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4. (y—2x2)dx—x(1—xy)dy =0
5. (y=2x)dx—x(1-xy)dy=0
6. (2xlogx—xy)dy+2ydx=0

7. (dxy+3y> —x)dx+x(x+2y)dy =0

1

8. (xy’ —e” Ydx—x>ydy =0
9. (xX’¢"—my>)dx+mxydy=0
10. (x* +y")dx—xy’dy =0

11. (6x° +4y° +12y)dx+3x(1+y* )dy =0

Solve the following Differential equations :

1. (y4+2y)dx+(xy3+2y4—4x)dy =0

2. (2xy2—y)dx+xdy =0

3. (2xy4e” +2xy° + y)dx+(x2y4e” -x’y’ —3x)dy =0
4. y(xy+ex)dx—ex dy =0

5. (' +y)dx+2(x*y +x+yHdy=0

6. B’y +2xy)dx+(2x’y’ —x*)dy =0

7. y(xX*y+e)dx—e'dy=0

8. (2x’y+e )ydx—(e*+y)dy=0

9. xe'(dx—dy)+e'dx+ye’dy=0

10. (x+2y3)?:y
X

Solve the following Differential equations :

1. y(1+xy+xy2)dx—x(l—xy+x2y2)dy =0

First Year
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2. y(sinxy+xycosxy)dx+x(xycosxy—sinxy)dy =o
3. y(xy+2x°yHdx+x(xy—xy*)dy =0
4. y(I+xy)dx+x(1+xy+x>y*)dy=0

s dy__ Xy 42y
T odx 2x—2x"y?

6. y(I+xy+x’y)dx+x(1—xy+x°y*)dy=0

7. y(+xy)dx—x(1—-xy)dy=0

8. y(xy+2x°y)dx+x(xy+x*y*)dy=0

9. yI+xy+x°y +x’y)dx+x(I—xy— x>y’ +x’y)dy=0

10. y(x+ y)dx—x(y—x)dy =0

Solve the following Differential equations :

1. (xzy—2xy2)dx—(x3—3x2y)dy =0
2. y(x+ y)dx—x(y—x)dy =0

3. (x4+y4)a’x—xy3 dy =o

4. (x2+y2+1)dx—2xydy =0

5. (X +y)dx—(x*+xy)dy=0

6. (x*—xy+y)dx—xydy=0

7. X’ydx—(x’+y)dy=0

8. (Gxy’—y )dx—(2x*y—xy’)dy=0
9. (X’ +y)dx—xy’dy=0

10. x(x—y)dy + y’dx=0

First Year
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Linear Differential Equations, Equations Reducible To Linear Form,

Bernoulli’s Equations

Solve the following Differential equations :

1.

10.

11.

12.

13.

xdy—(y—x)dx =0
(1+yz)a,’)c:(tan’1 y—x)dy

dr+(2rcot@+sin20)df =0

sin 2xﬂz y+tanx
dx

dy 4x 1

-t V=73 3

dx x +1 (x"+1)

xcosxﬂ+y(xsinx+cosx)=1
dx

dy (1-2x

——+ =1

dx ( x’ Jy

(1—x2)ﬂ+2xy=x\/1—x2
dx

x(x—l)ﬂ—(x—Z)y =x(2x-1)
dx

I+ x+xy)dy+(y+y)dx=0

(I+ y*)dx = (e“m_l Y —x) dy
(y+Ddx+[ x=(y+2)e” |dy=0

(1+sin y)% =[2ycos y—x(sec y+tan y)]
y

Solve the following Differential equations :

1.

d .
D 4 xsin 2y=x’cos’y
dx

First Year
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d
2. tan y—y+ tan x = cos y.cos’ x
dx

3. e"(x+Ddx+(ye’ —xe")dy=0

dy .
4. —=e"V.(e-¢€’
Iy ( )

d . .
5. 24 ¥sin? y+xsin2y=x’
dx

6. ?+(2xtan_l y=x)1+y*)=0
X

8. ﬂzl—Zx(y—x)+x3
dx

dy tany
dx 1+x

9.

=({+x)e*secy
10. sec y%—k 2xsiny=2xcosy
X

11. tan yﬂ+tanx(l—cos y)=0

X
2 Yo 1
dc x° x

Solve the following Differential equations :

d
L. 24 y =y’
dx

dy
2. 1+ xy? )= =1
o (1+07)
3. axty D o3x(3y242)+ (32 +2)
dx
1
4. (xyZ—estdx—XZydy:O
dy 3.3
5. —=x"y' -
dx y —Xxy

6. y—cosxﬂ = y*(1-sin x)cos x
dx

Page | 18
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7. %—xy+yze("“2) log x
> % (1—xx2jy:x‘/;
g, D2,V

dx x x
10. ydx+x(1-3x>y*)dy =0
dx

11. y—=x—yx’siny
dy

12. 4xy%=(y2 +3)+x°(y* +3)°
X

First Year
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Linear homogeneous differential equation with constant coefficients,
Non-homogeneous linear differential equation with constant Coefficients

Solve the following differential equations :

2
‘ZZ+593—12y=0
dx dx

3 2
dx+23i§+95+ux=0

1. 2

2. 6

dr’ dr*  dt
3 2
3. df+dfzo
dx dx
d4y dzy
4. +2 +y=0
dx! dx? Y
3
5, df+8y:0
X
4 3 2
6. 1Y o4y dy_,
dx dx dx
7. {(D-D" (D’ +2D+2)’} y=0

Solve the following differential equations :

2
d Z+3ﬂ+2y=e_"
dx dx
2 3
2.6%%+n%&nm=62+f
X X

(D*-2D*-5D+6)y=¢"+8

W

(D2 —D+1)y: cos 2x
(D4 +D? +16)y: sin® x
D’ (D2+1)y= sinx+e "

(D*+10D” +9) y= cos(2x+3)

e A

(D3+D)y:cosx

First Year



10.
11.

12. (D*~4D+4)y = 8(x> +sin 2x+¢*
13. (D’ +5D+6)y =x" +¢ ™

14. i,; 22:+4y=3x2—5x+2
15. (D’-D*-6D)y = x* +1

16. (D’ -4D+4)y =™ X

17. (D’ -7D-6)y (1+x2)ez

18. (D*-7D-6)y = ¢”* (x+1)

19. (D’ -3D*+3D-1)y = xe* +e'
20. Z;ZJFZy x’e™ +e" —cos 2x

21.
22,
23.
24.
25.
26.
27.

28.

29.

30.

Mukesh Patel School of Technology Management & Engineering

4

cosec x—+cosecx.y =sin2x

dx
(D3+2D2+D)y= x4 x

(D2+4)y:x2+sin2x

D* — ) = cosh xcos x
D? — ) = xsin3x
D — ) = x*sin3x

D4+2D2+1) = x*sinx

D' - ) = xsinh x

D’ +3D+2)y=3x"+2¢"

D* - 2D)y e"sin3x

(
(
(
(
(D*+4)y = xsin’ x
(
(
(
(

dy

+2y =10 +4x>
dx

+3

SVKM’S NMIMS
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Tutorial 7

Method of Variation of Parameters, Equation reducible to Linear Differential

Equation with constant coefficients

Solve following differential equations using variation of parameters method :

2
1. d—f+k2y=tankx
X
2
2. (D*-1)y=
( )y 1+e*

3. (D’-1)y=e"sinx
3x

4. (D*-6D+9)y="°
X

2

2

y 2
5. +a”y=secax
dx® Y

Solve following differential equations :

d’y dy .
1. x° —3x—+5y =sin(log x
0 PRRER] (log x)
2
2. xzd—Z—Zxﬂ+ 2y=x"
dx dx
2
1
3. d 2; +—ﬂ =8+4logx (Hint: multiply throughout by X’ to get Cauchy’s D.E.)
dx”  xdx
3 2
4. x3d—f+2x2d—f+2y :1o(x+lj
dx dx X
3 2
5. x° d—Z+ 35 Z A log x (Hint: multiply throughout by x to get Cauchy’s D.E.)
dx dx”  dx
2
6. xzd—§+3xﬂ+ __1

dx dx (1+ x)2
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Solve following differential equations :

2

1. (5+2x )

—6(5+2x)—+8y 0

2. (x+a)’ dy 4(x+a)—+6y X
dx’

Y e+ 12y =62
dx

2
5. (x+2)"— (x+2) +y 3x+4
dx*

First Year
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Tutorial 8

Evaluation of Double Integrals in Cartesian and Polar Coordinate systems

1. Evaluate the following Double integrals (Cartesian Coordinates):

)

vi)

Vi)

viii)

X1)

Xii)

Xiii)

Ly
II yvedxdy
00

(x + yz)xdydx

O ey

OSZy\ll a’sin® xdxdy

J dyd
(1+)cy)2 (1+ yz) Y

\'

Ja—x)(x-y)

Sl = O |y O = O
s s

dydx .

[ —

(S
|

ydydx

=
(S

0
g
S
S

Ctmm - Ot~ Ot

S

él:f/g XZJ‘."(JZ xdxdy
o1 YHx+d

j.j.xy(x+y)dydx
0 x?

X1v) II\/(a Y y)dydx

© ¢ yidydx
) LAl ARt

XV ! J!_ 0
dm

xvi) jij Y vdy
0 2Jax y
aZ@ -y

XVii) _[ I 10g(x2+y2)dxdy
0 ¥
2 12rex?

xviii) [ Zd’“lyz .
0 1—2x—x? (x +y )
gonfeyt dxdy

XiX) I I

First Year



SVKM’S NMIMS

Mukesh Patel School of Technology Management & Engineering
Page |25

2. Evaluate the following Double integrals (Polar Coordinates):

1) T“Cjzsﬁ ra®—r’drd@
. 0 .

0

a(l+sin6)

ii) j 12 cos Odrd 6

O o [N

(]

o2 _
Y o
R

iii)

Stk IN

NN

2acos@

j r? sin Odrd @

[
<
~—

<
~

Sl R R —
&
=
> O

j rdrd6

2sin @

First Year
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Tutorial 9

Evaluation of Double Integration over a region

[S—

. Evaluate ﬂ xydxdy over the region R given by x* +y*> =a’,x>0and y>0.
R

(e

Evaluate ﬂ (xz +y? )dxdy throughout the area enclosed by the curves

y=4x,x+y=3,y=0and y=2.

(O8]

Evaluate J.I ( X +y? )dxdy over the region area of the triangle whose vertices are

(0,1),(1,0),(1,2).
Evaluate ﬂ xydxdy over the region R given by y> =4xand y=2x—4.
R

>

5. _U yz\/; - dxdy where R is the region in the first quadrant bounded by,
i Na=x") (- y?)
y'=x, x+1and y=0.
6. ﬂxy (x—1)dxdy where R is the region bounded by, xy=4,y=0,x=1and x=4.
R
7. J-J- czlxdyz over x>1,y>x’
R X Ty
8. ﬂ x’dxdy R is region in first quadrant bounded by y = E, x=8,y=0and y=x
X
R

9. J.Ixy(x+ y)dxdy R is region bounded between x> =y and x=y
R

10. ” xydxdy where R is the region bounded by x=y>,x=2—7y,y=0.
R

1. ﬂ ydxdy where R is the region bounded by y=x*, x+y=2.

R
12. H x*y*dxdy . where R is the +ve quadrant of the circle x* +y” =1.
R

13. Prove That: [[\/xy—y*dxdy =6 where R is triangle having vertices (0,0), (1,1) & (10,1).
R

First Year
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14. j j ydxdy where Risboundedby y=1x & y=4x—x>.

R
15. ﬂ xydxdy where R is bounded by y* =4ax & x* = 4ay.

R
16. ﬂxy(x—l)dxdy R is region bounded by xy=4,y=0,x=1,=4.

R

dydx ) L i .
17. Evaluate J‘J. ———=—=—=over the region R which is the first quadrant of the ellipse
% J1-2x" =y’

2x°+y* =1.

18. ﬂxy dxdy where R is bounded by y*+x*—2x=0,y> =2x& y = x.
R

2y
19. [[-—= dxdy where R is triangle formed by (0,0),(1,0),(1,1).
7 J(1=x)(x—)

20. j j sin 77(ax+by) dxdy where R is bounded by x = 0, y = 0, ax + by =1.
R

r

Jri+4

22. Evaluate ” rsin @drd@ over the area of the cardiode r=a(1+cos8).

21. Evaluate ” drd@ where A is a loop of of r* =4cos26.
A

23. Evaluate H rya® — r*drd@ over the upper half of the circle r =acosé.

24. Evaluate H r’drd® where R is area common to the circles r=2sin@, r =2cosé.
R

25. Evaluate H rdrd@ where R is area between r=1+cos@, r=1.
R

26. Evaluate H sindA where R is the region in the first quadrant that is outside the circle
R

r =2 and inside the cardioid r = 2(1 +cos 9) .

drd @
27. Evaluate H T > where R is area bounded r* =cos26.
R (1 +r?
drd 8
28. Evaluate J J (1;1’—2)2 where R is area bounded within one loop of the lemniscate
R \Q +r

r*=a’cos20.
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29. Evaluate ” r’drd@ over the area included between the circles r = acos,r =2acos6.

30. Evaluate ” r* cos® Odrd® where R is the interior of the circle r = 2acos .
R
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Tutorial 10

Double Integration by change of coordinate system and change of order
1. Change to polar coordinates and evaluate the following integrals:

1 V2x—x2 2 12— dxdy
i) >+ y?)dxd iX)
o [ oo o [
.. e ) X) T j‘ Xy dxdy
1) }[ I log(x +y )dxdy oy%a(xz"'yz)
xdydx L dxdy
1) ”x +y° = ‘(['([(x2+y2)%
24 2ax—x*
i dxd L f Xdxd
o 17 o [0
P i (x+57)
=Y dxd a2
V) -([ -([ x2+yze Y xiii)I -[ Sin[lz(a -X —yz)}dxdy
00 00 0 0 a
i) = dxd
vi M.e xdy ]P/a]?
o [T dxdy Xiv) e 7 dxdy
Vii)
—'[o—'[o(l+x2+y2)% v

2. Transform the integral to Cartesian form and hence evaluate j j 7’ sin@cosOdrd8 .

00
2, 2\
(+*+) . o
3. Transform to polar and evaluate _U ————dxdy where R is bounded by x” +y" =
Xy

X+ y2 =by, a,b >0.
z)%

4. Transform to polar and evaluate ”xy ()c2 +y7) “dxdy where R is the first quadrant of the

circlex’ +y* =a’.
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5. Transform to polar and evaluate J.J-(x2 +y? )zdxdy where R is bounded by x* + y* =a’.
R

6. Transform to polar and evaluate I I sin (x2 +y? )dxdy where R is bounded by x* +y*> =a’.
R

2 2\?
7. Transform to polar and evaluate ijy(x—z %] dxdy where R is in first quadrant
a
R
2 2
XY
bounded by —+<=1.
y aZ b2

8. Transform to polar and evaluate J.J- mhyne 1)dxdy where R is in first quadrant bounded
R

2 2
Xy
by —+=5=1.
Y a b
2 2 2
9. Transform to polar and evaluate H a’b’ b2 —a’y’ dxdy over ellipse x_2+y_2 =1.
p a’b’ +b’x* +a’y’ a b
Yy -
10. Evaluate H —dxdy over circle x*+y°=1.
1+x°+y°
11. Evaluate J.Jﬁdxdy where R is bounded by x* + y* =a”, x* +y* =b", (a>b).
x +y
dxdy .
12. Transform to polar and evaluate H > over one loop of lemniscate
(1+x +y )

(x2+y2)2:x2—y2.

13. Transform to polar and evaluate .[ j c\l;ciy where R is bounded by x* +y>=x ,y>0.

14. Change the order of integration:

1) j. ZIX f(x,y)dxdy 1v) j).cfxf (x,y)dxdy
N a a
a yz/a 12—x
i) I I f (%, y)dxdy v) II f(x,y)dxdy
0 x2
1“ 112 g 4oy
i) [ [ f(xy)dudy vio [ [ f(xy)dedy
0 0 0 y
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3 49-y
vi) [ [ f(xy)dxdy ) [ [ fxy)dedy
246 0 %
5, 2tx a x+3a
viii) [ [ f(x,y)dxdy xy [ f(xy)dudy
02-x om
e e
ix) I I f(x,y)dxdy Xit) I f(x,y)dxdy
15. Change the order of integration and evaluate the following :
) a x dXdy 1 2—x
S rorery eyt vi | [ vasay
S cos ' x N
s dxd ix) jjxe dxdy
v !). '([ \/1—x2 \/l—xz—y2 e ?;’_
42 X
iii) Ij(x2+y2)dxdy x) '([ .[ ;dydx
1\/; 2 2 x2
i ) dxdy
iv) I -[ y’dy dx H !)-\/'I—} x*—4y
0 ) 0 1% y
a za—x .o d d
V) '([ [ Xy drdy xii) }')“)[(1+xy)2(1+y2) ydx
a T dxdy
N e X1ii)
vi) | Jj— dxdy I I J@ - )a-y) (y=x)
0 0 (1+e)) a’—x’—y’ 7,

y
a y% Xiv) I Jcos 2y\1-a’sin® x dxdy
00

22—y

16. Express as a single integral and then evaluate J‘J‘ X +y’ dxdy+ I j X +y )dxdy
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Tutorial 11

Applications of Double Integration

1. Find the area bounded by the lines y=x+2,y=—x+2,x=5.
2 2

2. Find the area bounded by ellipse x—2+% =1.
a

3. Find the area between parabola y = x”—3x, the line y = 2x & x-axis.

4. Find the area outside the parabola y* =4—4x & inside y* =4—x.

2

5. Find the area between the curves y = ax’and y= l—x— , a>0.
a

6. Find the area of the curvilinear triangle lying in first quadrant, bounded by x° =4ay,
y?> =4ax & inside x* +y*> =a’.

7. Find the area of the loop of the curve 2y* = (x—2)(x—10)’.

8. Find the area bounded between the curve x( v+ az) =g’ and its asymptote.

9. Find the area between the rectangular hyperbola 3xy =2 and the line 12x+ y =6.

10. Find the area bounded by the parabola y* =4ax and its latus rectum.

2

11. Find the area of the loop of the curve 2y* =(x—2)(x—10)

12. Find the area bounded between the curve x( v+ az) =g’ and its asymptote.
13. Find the area between the rectangular hyperbola 3xy =2 and the line 12x+y=6.

14. Find the area bounded by the curves y=x" & linex+y=2.

15. Find the total area of the astroid x% + y% = a% .

16. Find the area enclosed by one loop of x*+y*=2a’xy, by converting it to polar
coordinates.
17. Find the area common to r =2acosf & r=a.

18. Find the area common to r =acos@ & r=asinf.
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Find the total area included between the two cardioids r = a(1+cos@) & r = a(l—cos ).
Find the area lying inside a cardioid r =1+ cos 8 and outside r(1+cos@)=1.

Find by double integration the area inside the circle r =2asin8 & outside the cardioid
r=a(l—cos®).

Find area of the curve r =acos36.

The larger of the two areas into which the circle > =16is divided by the parabola
y? =24x.

In the cycloid x=a(@+sinf),y=a(l—cos8) .Find the area between the base and the
portion of the curve from cusp to cusp.

A lamina is bounded by the curves y =x”—3x & y = 2x.If the density at any point is

given by Axy. Find the mass of the lamina.

2 2

Find the mass of the lamina in the form of an ellipse x—2+% = 1. If the density at any
a
point varies as the product of the distance from the axes of the ellipse.

The density at any point of a cardioide r =a(l+cos@) varies as the square of its distance
from its axes of symmetry. Find its mass.

Find the mass of the plane in the form of one loop of lemniscate r* = a” sin 26, if the
density varies as the square of the distance from the pole.

The density at any point of a uniform circular lamina of radius a varies as its distance
from a fixed point on the circumference of the circle. Find the mass of the lamina.
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Tutorial 12

Triple Integration

Evaluation in Cartesian Coordinates

log2 x x+y

1. Evaluate j I I e dxdydz
0 0 0
11 1-x

2. Evaluatejj J. xdxdydz .
04y> 0

1 z x+z

3. Evaluate II I (x+y+z)dzdxdy .

-10 x—z

4. Evaluate ”J.R(x+ y+2z)dxdydz where R:0<x<1,1<y<2,2<7<3.
5. Evaluate Hj x*dxdydz throughout the volume of the tetrahedron

xZO,yZO,zZOand£+X+£Sl.

a b c

Evaluation in Spherical Coordinates

ﬂ/Zasing(az_rz%
6. Evaluate j j j rd@drdz

0 0 0
2_

R

! ! \/1—x2—y2—z2

dxdydz

7. Evaluate by changing to spherical polar coordinates.

[ S———

8. Evaluate _[ j where V is the region bounded by the spheres

3
v (x2+y2+zz)/2
X’ +y*+z"=16and x°+y* +z> =25.
9. Evaluate .“.J.(xz +y2+ 7 )m dxdydz,m >0 over the unit sphere.

10. Evaluate J“ z%dxdydz over the hemisphere z=0,x +y* +7° <a’.

2 2 2

11. Evaluate Hj x*dxdydz over the volume of the ellipsoid x_2 +Z—2+ Z—2 =lusing spherical
a c

coordinates.
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2 2 2
12. Show that if R is the ellipsoid ~— +z—2+ o1
a C

2 232 2
J‘”’\/azbzcz_bzczxz_czazyz_azbzzzdxdydzz7Z'abc .
R

Evaluation in Cylindrical Coordinates

13. Evaluate 'Uj(xz +y? ) dxdydz where V is the volume bounded by X+ y2 =2zand z=2.
1%

14. Evaluate I H Z (x2 +y*+7° ) dxdydz over the volume of the x* +y” = a’intercepted by the

plane z=0and z=h.
Volume

15. Find the volume of the tetrahedron bounded by the coordinate planes and the plane
Z+Z+§:L

16. Find the volume bounded by the cylinders y* =x, y =x" and the planes
z=0,x+y+z=2.

17. Find the volume enclosed by the sphere x*+y*+z> =16and the cone x*+y* =z’ tancr.

18. Find the volume of the paraboloid x° +y” =4z cut off by the plane z=4.

19. Find the volume of the solid bounded by the plane z =0, the paraboloid x* +y*+2=z

and the cylinder x° +y° =4.

2 2 2
20. Find the volume of the ellipsoid : X_2 +% +Z—2 =1.
a c
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