CY404: Assignment - 2

Go through the following worked exercises and swpoirs, if any

1. Evaluate indefinite integrals:
(a)x sinx
Ans: J' XSsinxdx = —xXcosx — J' —COosSxdx = —xXCcOosX + sinXx

2

(b) XSe—x

Ans: Let x? =t. Then Xdx = dt

2 1 1 1 1 2
xBe X dx==|te'dt = =[te' — | e'dt] = =(te' —e') = =" (x* -1
| 3 Jlte' — e'di] = (e —e') = Ze* (x* -1)

1

C -
© 4-4%? + 6X

25

Ans: 4-4x® +6x = —(2x—%)2 + 2

Let 2x —g =t. Then, dx =dt/2

4x -3

J' d>2< = lj ?t = 12tanh‘lgt = Etanh‘lg = Etanh‘l
4—-4x°+6x 2 (5) 0 25 5 5 5
2

(We used one of the standard integré!s2 =
a —

1
4cos X +3sin X

(d)

Ans: Let tanZ =t



j dx _ I 2dt _I 2dt _ Etanh‘l 4t -3
4cosx + 3sinx 1+17) 41-t%) , et 4-4t>+6t 5 5
1+t% 1+t?

(the last result from problem (c))

> 4tan§ -3
The require integrak gtanh‘1

2. Evaluate definite integrals:
(@) J'e‘X sinxdx
0

Useudv rule withu = sinx anddv = €~

Ie‘x sinxdx = —sinxe ™ — I —e *cosxdx =—sinxe * +—cosxe " - _[ —e *(=sinx)dx
= -sinxe™ —cosxe™* - j e " sinxdx

N ZI e sinxdx = —sinxe ™ —cosxe

O J'e‘x sinxdx = —%e‘x (Sinx + cOSX)

Applying limits, the required definite integral is ¥becuase, at upper limit the integral is
zero and at lower limititis cos 0 = 1.

w2

(b) J'xcos2 xdx

+
cod x = 1 c;st

j XCcoS Xdx = %J' xdx + %j X COS2xdX



2

jxdx=x7

COSZX) = % Xsin2x + % COS2X

sin2x _jstZde :%xsin2x—%(—

2 -
a Ixcosz de:x_+xsm2x+ COS2X
4 4 8

jxcostdx =X

Applying limits, the required definite integral is

-7
6

g 04 7ISIN7T_ 71sin0 _ cos7r _ cos0 =i—0+0—0—

6 2 4 2 4 8 8 16

NP

o
o

(c) J' sin® ydy
0

: 1 1 sin2 sin2
Ans: J'sln2 ydyzaj'(l—cosZy)dy:E(y— > y) :%— 2 y

Applying limits, the required definite integral Is;etfunction,g - S'rfx

t
3. Evaluatej'eX cosxdx by using complex number to replace the trignoradtmction
0

t t
Ans: jex cosxdx 4 ijex sinxdx —
0 0
t ¢ | ) |
0 ° 5

e —1_e'(cost +isint)~11-i _{e'(cost +isint) -1}(1-i)
= 1+i 1+i 1-i 2

The required definite integral is the real parthef above complex quantity, which is

e'(cost +sint) -1
2




Note: Using complex number to replace sine or @sometimes simplifies the algebra.

4. What angle does the body diagonal of a cube madtkeone of its edges?

Ans: Unit vector along body diagonaljl_g (i +j+k)

Unit vector along an edge (let us call it thedge) =i

1 = e e = 1
—@{+j+k)d =—
J3 J3
1
Angle=cos?*(——) = 54.73degrees
g ( \/é) g

5. Find D(_ij
Z

ANS:

of _cosxy _xysinxy 9°f _-ysinxy xy®cosxy _ysinxy

ox z z x> z z z
of  —-x*sinxy  09°f _ —x>cosxy

ay z ' oay? z

of _—xcosxy 0°f _ 2xcosxy

az 2 ' a2 7

002 = - ysinxy _xy’cosxy _ysinxy X’ cosxy , 2xcosxy
B z z z z z°

6. Evaluate§ (2xydy — x*dX) where the cyclic path C is the triangle
C

A(0,0) -> B(1,0) -> C(1,1) -> A(0,0)

1
A->By=0dy=0 [-x’dx=-1/3
0



1
B->Cx=1dx=0 jzydy=1
0

0
C-> Ax:yJ-x2 =-1/3
1

The net result is therefore, -1/3 + 1 -1/3 = 1/3

Try the following problem

A vector function is given ab=x2i +xy j +zk. Find the integralj'C f [@Falong a

straight line joining the origin to the point (1,Q).

If the vector function in the above calculationnesents a force which is derived from a
potential, V(x, y, 2) such thaf =0V(x,y,z), show that the above integral does not
depend on the path. What will be the value of thegral if the displacement is fromy(

Y1, 1) 10 (X2, Y2, 22)?



