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Integration

<br>

H1 Introduction :

<br>

Inthe chapter on differentiation, we have alrcady

<br>

leamtthat how to find the derivative f' ofthe given

<br>

derivatives also. Now, in this chapter, weshall study an

<br>

function
. We have learnt some applications of

<br>

operation which is "inverse' to differentiation. For

<br>

example, we know that

<br>

itis difficult to find the answer.

<br>

answer

<br>

d

<br>

Let us frame a general question, "Is there a

<br>

function whose derivative is the given function f ?" The

<br>

pocess to find answer to this question is called

<br>

"Antiderivation'. It is possible that this question has no

<br>

it

<br>

may

<br>

have more than one answer. For example

<br>

d

<br>

7. Integration

<br>

=s,+4) = Sx4

<br>

questionthat derivative of which function is Sx4? Then
tion and integration successively in any order.

<br>

interval I cR,

<br>

C

<br>

x=5x*. But if werais the constant.

<br>

L+4) = 5x, where c is any constant.

<br>

and in

<br>

Defintion :If forthe function g() defined on the

<br>

d

<br>

general

<br>

+ 80)=f*), xe I, then g(r) is called

<br>

I3). It is denoted byS Ax) dx. Here, the process of (3)

<br>

Inding g(x) for given ) is called antiderivation or

<br>

indefinite integration.

<br>

DDCET
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<br>

Thus if

<br>

In J f) dx.
...

de indicates the process of

<br>

integration with respect to x.

<br>

Some results of Antiderivative:

<br>

() IEfaand g both are differentiable functions on (a, b)

<br>

But f(x) g(r) + c, so J h(x) dr g(x) +c

<br>

Hence ifone integral of h(r) is g(r), then any other

<br>

integral of h(x) is g() + c. Herc, c is called an arbitrary

<br>

g(r) and i(x) dr = Ax).

<br>

d 7 (*) = g), xe (4, b), then x) = g) +

<br>

C, wherecis a constant.

<br>

d

<br>

Note : Let us perform the operation of differentia

<br>

d

<br>

By defintion of antiderivative, we know that

<br>

de

<br>

and

<br>

R(r) h(r), then Jhx) dr -

<br>

d

<br>

8(:) = x) S) de = g() + c

<br>

de

<br>

lgr) + c]=

<br>

aPrimitive or antiderivative orindefinite integralofh) ) d +|f) (*) dt +..+Sf() () dt

<br>

If7is an integrable function on (a, b), and k e R.

<br>

then

<br>

d =Sf) dx = g(r) +c

<br>

(2) Iff and g are integrable functions on (a, b), then

<br>

d

<br>

Sf)+ g)] dr=f*) d +Í g(r) d

<br>

In general,

<br>

Jf«)+)+.. + f()] dr =

<br>

J) dz denotes, integral off) with respect to x. (4) ffand g are integrable functions on (a, b), then

<br>

InJA) d, f) is called integrand.

<br>

In general,

<br>

217

<br>

S[k, f(*) + k, f; (r) +....+ k, f, (1)) tt =

<br>

....+

<br>

Results (2), (3)and(4)are known as working rules

<br>

of integration.

<br>



(12)

<br>

(9)

<br>
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<br>

[3) Somo Standard Intograls :

<br>

() à1

<br>

(2)

<br>

(13) !

<br>

(3)

<br>

(7)

<br>

(8)

<br>

6)

<br>

cos x = sin x + c, xe R

<br>

(4) Ssin x d :

<br>

Note : For n 0, J1&=tc

<br>

For n 1,

<br>

| d = log x|+ c, xeR-{0}

<br>

(5) Ssec²rd=tanx + c,xeR-}(2k +);ke2)

<br>

Jcosec'x d =- cot x + c,x eR-{k/k e Z}

<br>

(10) .

<br>

1

<br>

J sec x. tan x d = secx+c,

<br>

(11) 2-d

<br>

=cos xt c,

XER

<br>

cosec x cot x d =- cosec x + c,

<br>

log, a

<br>

te,ne R-(-}, xeR'

<br>

Je dx e +c

<br>

dx =

<br>

dx =

<br>

a

<br>

1

<br>

a

<br>

2a

<br>

xER

<br>

-

<br>

2a

<br>

xER- {kr lke Z}

<br>

+ c,aE Rt-{1},xe R

<br>

cor,aeR-{0), xeR

<br>

log

<br>

+ c, a E R- {0},

<br>

log

<br>

X€R

<br>

x+ al

<br>

(15)

<br>

+ C, ae R- (0}| (

<br>

d = log *+ yr t o+c, xeR

<br>

|(2)

<br>

Example-1 : Obtain the following integrals
.

<br>

(5)

<br>

Solution:

<br>

Aptltudo Tost (Mathomatlcs
.

& Solt

<br>

cos

<br>

(3) 3a+2x+s

<br>

1:

<br>

-sinx -

<br>

dx

<br>

a

<br>

dx

<br>

cosec

<br>

+c,a eR-{0)=4-log |*| - cosx-ete

<br>

\al>

<br>
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<br>

3

<br>

3

<br>

on

<br>

+ 2x +

<br>

2

<br>

3x+2x+5

<br>

= sin

<br>

-1

<br>

+ 2x - +c

<br>

-i(**2*)a

<br>

+ 25

<br>

+C

<br>

d:

<br>

2x +5log x + c

<br>

de

<br>

dx = -

<br>

9] Method of Substitution for Integration:

<br>

anc

<br>

) Substitution (Change of variable) rule : Ifg is

<br>

7 F(ax + b)

<br>

continous and g() 0 and a function f, defined on

<br>

ne range of g is continous, then x =g) gives

<br>

Jf:) dx = Ag)) g) t

<br>

Oo (iii) Jcos x dx = sin xtc

<br>

dx = (*), then f(ax + b) dx

<br>

bewritten as follows.

<br>

()

<br>

Fromthe above result, the general forms of all the

<br>

Standard
forms of integration stated in the section 3.3

<br>

n+1

<br>

(ü) d = log |*|+c

<br>

(V)

<br>

+C =

<br>

(iv) sin x dx =- cosx+c

<br>

(x)

<br>

[ (ar + by" dt = (ar+ by+1

<br>

Jcos (ax + b) d =

<br>

(vii) d=

<br>

ax +b

<br>

Ssin (ax + b) dx =

<br>

secx dx = tanx+c

<br>

(vi) cosec'x d: = cotx+c

<br>

a

<br>

log a

<br>

1

<br>

dr = log |ax + b|+ c

<br>

(ar + p)² - a

<br>

Jsec² (ax + b) dr = tan (ax+ b) +c

<br>

Sometimes if the integrand fx) is not in one of the

<br>

Slandard forms or cannot be easily converted in one such

<br>

1Om,then we may usea very useful method ofsubstitu- (vii) Je dx =etc e+0 de = +b 4 c

<br>

a

<br>

1

<br>

Jcosec² (ax + b) d = - cot (ax + b) + c

<br>

continuous and differentiable function, g() is(ix) .2
= tan""+c

<br>

d, =

<br>

1

<br>

a(n + 1)

<br>

sin (ax + b) + c

<br>

2aa

<br>

cos (ax+ b) +c

<br>

[aPr t9 d =

<br>

le P log a

<br>

1

<br>

219

<br>

gr+q

<br>

a

<br>

+ C

<br>

+c

<br>

ar +ß- a

<br>

+ B + al

<br>



(5)

<br>

(6)

<br>
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<br>

(7)

<br>

(xi)

<br>

(xii)

<br>

V(ar

<br>

1

<br>

For example,

<br>

+ B)² ± a?

<br>

For example,

<br>

d=

<br>

log +p+ (ar + 9 + +

<br>

1

<br>

Va' - (a + 9)

<br>

d = sin-l

<br>

(3) J[r()]" s() dy = ( L)*

<br>

d

<br>

= log

<br>

Jsin²x cos x dx = (sin x).

<br>

(4)dx = log |f(*)|+ c

<br>

sin x

<br>

d =

<br>

4

<br>

x+1

<br>

+C

<br>

(r +1)

<br>

J tan x dx = log |sec x+c

<br>

Jcot x dx= log sin xl+c

<br>

a

<br>

n +1

<br>

= log tan

<br>

J cosec x dx = log cosec x

<br>

sin+

<br>

dt = log|+1| +c

<br>

(8) sec x dx = log Jsec x + tan x+c

<br>

+C, n # -1

<br>

cot x + c

<br>

Example-2: Obtain the following integrals.

<br>

(2)

<br>

J

<br>

Solution:

<br>

(3) I

<br>

5]

<br>

16- 25x2

<br>

1 1

<br>

2

<br>

1

<br>

6

<br>

d

<br>

Aptltudo Test(Mathematlcs
Soll

Skil

<br>

tan

<br>

tan-!

<br>

1 1

<br>

5 2(4)

<br>

de

<br>

log

<br>

dr

<br>

5x + 4

<br>

log

<br>

40°5x -4*

<br>

VI6-9x?

<br>

(3) + (2x

<br>

dx

<br>

(4) - (5x)

<br>

1

<br>

+ccik

<br>

dx

<br>

- (3x

<br>

Rule of Integration by Parts :

<br>

We know the rule of differentiating the product ot

<br>

two functions. Now we will learn a method to iu

<br>

integal ofproduct oftwo functions. It is known as rule 01

<br>

integration by parts.

<br>

"if x)and g(x) are differntiable functions

<br>

interval (a, b) and f'(x) and g'(*) are continou

<br>

(a, b), then

<br>

Ín)g') dx=f)g()-5r) g(x) dx,xe (4, b)'

<br>



Integratlon

<br>

This rule is known as the rule of integration by Example3 : Obtain the following integrals :

<br>

Let us represent the above rule in the different
Solution:

<br>

Suppose f()=u and g'(x) =y

<br>

du

<br>

. f)= and g) =fv de

<br>

Bysubstituting these values inthe rule of integra-

<br>

by parts, I uv de =ulvd-|d).

<br>

Forrthe choice of:

<br>

fu and vinthe above rule, we will

<br>

keep the following order in mind.

<br>

L:Logarithmic Function

<br>

e.g. logx

<br>

I: Inverse Function

<br>

e.g. sin-lx, cos-'x, tan-'x,... etc.

<br>

A:Algebraic function

<br>

e.g, x', x+ 2x +3, Vx... etc.

<br>

T:Trigonometric function

<br>

dx

<br>

e.g. sin x, cos X, tan x ... etc.

<br>

E:Exponential function

<br>

e.g. e, 2,
... etc.

<br>

First letters of above functions generates LIATE.

<br>

Ihe first function appearing in LIATE order is taken as

<br>

u. For example,

<br>

SIn * is trigonometric function. Now in LIATE

<br>

rule, algebraic function precedes trigonometric

<br>

Tunction, Hence wve take u=y and v= sin X.

<br>

$) Some times if we have to use this rule for the

<br>

Sxe dx

<br>

these function as u and 1 as v. For example in

<br>

and y = 1.

<br>

I=fxe d:

<br>

l=Jtan-lx dxc=ftan-ly. 1 dx, take u =tan-i

<br>

= xet-e de

<br>

=xe-J1 (e) dxot

<br>

= xe - ettc

<br>

= (x-1)e+c

<br>

d

<br>

(2) (V+a d =

<br>

n the product x sin x,x² is algebraie function and|(6)
e sin (bx + k) dt =

<br>

6]Some more standard forms of Integration :

<br>

(1) J) + f()] e dr = e* fx) +c

<br>

) In the product x log x, x is algebraic function and

<br>

log x is logarithmic function. Now in LIATE rule,

<br>

logarithmic function precedes algebraic function. () Jva -** d =; Va-*+sin(

<br>

Hence we take u = l0g x and y = x.

<br>

5l
e

<br>

2

<br>

a+b

<br>

a

<br>

unction like tan-ly, log x, sin-'x etc., we take(6) e cos (bx + k) dx =

<br>

(:" u =x, V=e)

<br>

221

<br>

log + +a+c

<br>

log*+

<br>

2

<br>

+c

<br>

[a sin (bx + k)– b cos (bx + K)] +c

<br>

[a cos (bx + k) + b sin (bx + k)] +c

<br>
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<br>

] Fundamental Principal of Definite

<br>

Definite Integration

<br>

If function f is continous on [a, b]

<br>

differentiable function on (a, b) such that

<br>

d

<br>

(6)

<br>

(1)

<br>

Integration :

<br>

d F()= f), then |f) dt =(F() = F(O) – F(a).

<br>

This

<br>

principal is known as the fundamental princi

<br>

pal of definite integration.

<br>

Here, F() =f). So, J f) dx = F(*) + c,

<br>

wherec is an arbitrary constant. But

<br>

() d (F()+ cla

<br>

= (F(b) t c)- (F(a) + c)

<br>

=F(b) –
F(a)

<br>

Thus, in definite integration arbitrary constant is

<br>

eliminated and so there is no constant of integration.

<br>

[8] Properties of Definite Integration :

<br>

(2) Jr) dt = - [ f() dt

<br>

a

<br>

(3) The value of definite integral does not depend

<br>

and F is

<br>

xe (a, b

<br>

upon variable x. i.e. r) de =
|ro dt

<br>

(4) J() + g(*)] dx =f) dr + g(r) dt

<br>

(5) k f(r) dx =k f() d:, where k is constant.

<br>

b

<br>

a

<br>

Ifa<c <b, then

<br>

C

<br>

[f) dr =
|f() d +| fo) d

<br>

()

<br>

[9]

<br>

(1)

<br>

(8) Rule of substitution for definite integration :

<br>

(2)

<br>

(3)

<br>

(4)

<br>

(5)

<br>

Rule of substitution for definite integration
:

<br>

Ifx= g), a= g(a) and b= g(B), then

<br>

tion.)

<br>

|f) d = (f(e) g)+ d

<br>

Aptltudo Tost (Mathomatlcs &

SollSkliN

<br>

[f() g) dr = [f(b) g(b) - f(a) g(a))

<br>

In another form

<br>

Some useful

<br>

Integration:

<br>

2a

<br>

|f) dr = f(a-x) dt

<br>

2a

<br>

a

<br>

[f) de = |f(a+ b- x) d

<br>

function.

<br>

0

<br>

a

<br>

a

<br>

a

<br>

results for Definite

<br>

b

<br>

0

<br>

- |f) g()de

<br>

f() di =2(f() dr, iff(2a-x)=:)

<br>

=0, if f(2a- x)=-((*)

<br>

|f) de =2 f() du, if f is an even function

<br>

=0, if f is an odd function

<br>

(Note : If -x) =f), Vx, then fis called an cven

<br>

Iff-x) =-), x, then f is called an odd func

<br>
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<br>

Erample-4|: Obtain the followingintegrals :

<br>

2)

<br>

2

<br>

-1

<br>

sin x dx

<br>

Solution :

<br>

-2

<br>

Here, f(r) =

<br>

.: fis an odd function

<br>

(A)

<br>

(1)* dt =....+c

<br>

(C) 76

<br>

Ans. : (A)

<br>

8

<br>

(4)

<br>

8

<br>

Explanation :

<br>

:.f-)= (-x=*=-f)

<br>

(C) -

<br>

3r2

<br>

Ans.: (B) -!

<br>

(B)

<br>

(D) 7 logx

<br>

Multiple Choice Questions (MCQs) (Solution with Explanation)

<br>

(B) -

<br>

(2) I=

<br>

1

<br>

Here, f)= sin x

<br>

.f) = sin (-)

<br>

.. I=0

<br>

=(- sin x)3

<br>

..
f is an odd function.

<br>

=- sin x

<br>

=-fx)

<br>

Explanation :

<br>

1

<br>

(C

<br>

Ans. : (C)

<br>

(3) elogO dt =

<br>

(A)ealogr

<br>

loga

<br>

a

<br>

loga

<br>

Explanation: |= [etlaga d

<br>

(A) x

<br>

(C) sin 2:x

<br>

=-+c

<br>

(

<br>

Ans. : (A) x

<br>

a

<br>

-2 +1

<br>

loga

<br>

(B)

<br>

(4) S(sin'x + cos²r) du =... +c

<br>

(D) log a

<br>

(B) 2x

<br>

(D) 1

<br>

223

<br>
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<br>

Explanation :

<br>

I= (sin'x +cosr) d =1 dx =xtc

<br>

(5) elog seCx d =.......+ c

<br>

(A) sec x tan x

<br>

(7)

<br>

(C)sin x

<br>

Ans. : (C) sinx

<br>

(6) Jtan'x d =

<br>

Explanation : I= le-logsec x

<br>

(A) 2 tan x sec?x

<br>

(C) tan x+x

<br>

Ans. : ((B) tan x-x

<br>

Explanation : I

<br>

|+ sin 2x d:

<br>

(A) cos x + sin x

<br>

(C) sin x–cos x

<br>

Explanation : I

<br>

(B) cos x

<br>

(D) tan x

<br>

=elog (secx)-1

<br>

=|elog cos x d

<br>

= sin x +c

<br>

=

<br>

Ans. : (C) sin x- cosS x

<br>

= cos x d:

<br>

(B) tanx- x s3

<br>

(D) sec x tan x

<br>

-f tan²x d:

<br>

(sec'x- 1) de

<br>

(": sec'x-tan'x=1)

<br>

tan x -X +C

<br>

(B) cos x- sin x

<br>

(D) -sin x –cos x

<br>

-1+sin 2x de

<br>

=| Vcosx + sin x+ 2sin x cosx dx

<br>

(: cos2x + sin'x=1, sin 2x = 2sinx cos x)

<br>

-[ V(cos x+ sinx)² dt

<br>

=J(cosx+ sin ) dx

<br>

= sin – cos x tc

<br>

(8)

<br>

sin x cos * ..... +C

<br>

(A)

<br>

Aptltudo Tost (Mathomatlcs &

SoftBk

<br>

|+ sinr

<br>

1

<br>

(C) log cos x

<br>

log |1 + sinx| (B) (1+ sin²r)2

<br>

2

<br>

Ans. : (A) ÷ log |1 + sin²x|

<br>

Explanation :I =

<br>

(C) x log x

<br>

sinx cos x

<br>

1+ sinx

<br>

1

<br>

2

<br>

de

<br>

Ans. : (B) x log x-x

<br>

Explanation : I

<br>

1

<br>

(D) log |1 + sin?x|

<br>

2

<br>

(9) J1og x dx =...... tc

<br>

(A) x log x +x

<br>

2sin x cos x

<br>

1+ sinx

<br>

d

<br>

=2 sinx cos x)

<br>

d:

<br>

(1+ sin" x)

<br>

1+ sinx

<br>

(1+ sin²x)=0+2 sin x cos.

<br>

log |1 + sin x|+ c

<br>

(o)

<br>

=x log x-J

<br>

dx

<br>

(B) x log x - x

<br>

= log x dx

<br>

=x log x-J1 dr

<br>

=xlog x-x+ c

<br>

d

<br>

(":: u=log x, v=1)

<br>

x dr

<br>



negratlon

<br>

(C)xet

<br>

Ans.:(4)

<br>

Explanation

<br>

dx

<br>

(A) log 1

<br>

(C) log 8

<br>

Ans. : (C) log 8

<br>

(C)

<br>

4

<br>

4

<br>

Ans,:(A)

<br>

=..... +c

<br>

-I-*

<br>

e*

<br>

8

<br>

(B)2

<br>

(D) (*- 1)e*

<br>

Explanation : I= (= [og |x|

<br>

UDCET
/29 2024-25

<br>

1

<br>

+c

<br>

= log8- log 1

<br>

= log 8

<br>

(B) – log 8

<br>

(D) 1

<br>

d

<br>

(B)2

<br>

de
x

<br>

(D)

<br>

(:" log 1 =0)

<br>

2

<br>

de

<br>

(13)

<br>

Explanation :

<br>

2

<br>

-2

<br>

(A) 4

<br>

(c);

<br>

Ans. : (B) 0

<br>

d =

<br>

Here, f¢) =*

<br>

(14) de =

<br>

-1

<br>

(4) -

<br>

Explanation : I= de :eeni

<br>

Ans. : (D)

<br>

2

<br>

(c)-;

<br>

=4 [tanl |- tan-l 0]

<br>

= T

<br>

fis an odd function

<br>

..
I=0

<br>

-

j:

<br>

-2

<br>

(B) 0

<br>

(D)

<br>

-1

<br>

Explanation : I = de

<br>

(B)

<br>

-1

<br>

= 2 de

<br>

= 4ftanxh

<br>

..f isan even function)

<br>

225

<br>
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<br>

(15)

<br>

1

<br>

(A)

<br>

Ans. : (B)

<br>

(C) 0

<br>

..

<br>

8

<br>

(16) |

<br>

3

<br>

Here, fx) = ?+ 1

<br>

-2

<br>

Explanation:I= (+

<br>

3

<br>

(A) 0

<br>

(C);

<br>

+1) d=

<br>

-0-0) =

<br>

.:. I= 2 (x +1) dt

<br>

..
f) =() + 1=2+1 = fx)

<br>

Ans. : (A) 0

<br>

fis an even function

<br>

-

<br>

-1

<br>

3

<br>

(B)

<br>

J

<br>

d

<br>

(D) none of these

<br>

3

<br>

+ I) d

<br>

-2*i)-(9)

<br>

(B) 4

<br>

(D)5

<br>

Explanation : I- (r -i

<br>

Here, fx)=

<br>

..

<br>

1

<br>

.:. I=0

<br>

(17) logx dr =

<br>

fis an odd function

<br>

(A) 0

<br>

Ans. : (C) 1

<br>

Aptltudo Tost(Mathomatlco & SoflSkl)

<br>

e

<br>

=-f(r)

<br>

Explanation :

<br>

1

<br>

I= log x d&

<br>

-2

<br>

(B)e (C) 1

<br>

=1

<br>

3

<br>

-(e-1)- (

<br>

3

<br>

-[xlog x,

<br>

-*

<br>

=e- (e- 1)

<br>

(": Rule of integration by parts)

<br>

= (e log e-1log 1)–1 d

<br>

d

<br>

(D) e -1

<br>

1

<br>

(" log, = 1, log I =0)

<br>



(ntegration

<br>

18)

<br>

|sinx cosx dr =

<br>

(A) 1

<br>

Ans.: (C)0

<br>

(4)

<br>

Explanation : I=| (sin'x cos x d

<br>

Here, f(x) = sin'x costy

<br>

(A) 2x

<br>

(C) x

<br>

(-x) = sin(*) cost(-x)

<br>

(A) 312

<br>

(C)4

<br>

(4)

<br>

(B) -1

<br>

(2) dx = .... tc

<br>

(C):

<br>

3

<br>

(0) r d=... +c

<br>

(A) rl

<br>

-1

<br>

(C) -x-2

<br>

=(- sin x) costx

<br>

(C) 0

<br>

=-sinx costx

<br>

= ..... +c

<br>

*...... tc

<br>

Multiple Choice Questions.

<br>

(B)

<br>

(D) 2

<br>

(B)

<br>

(D)312

<br>

(B) 4x3

<br>

(D)

<br>

(D) 4 logx

<br>

1

<br>

2

<br>

. fis an odd function.

<br>

(19) Area of the region bounded by the curve

<br>

x2+ y2 = 9 is

<br>

Ans. : (A) 9r

<br>

(8)

<br>

(A)9 h (B) 4 (C) 81z

<br>

(B)

<br>

xt )

<br>

(D) logl*1

<br>

(5) J

<br>

(MCQ's) with

<br>

=-fx)

<br>

Dxplanation : Here, x + y² =9 represent a circle

<br>

with radius 3.

<br>

Required area= TrZ

<br>

1+x

<br>

(A)sin-ly

<br>

(C) tan-lx

<br>

1

<br>

(A) tan

<br>

(A)

<br>

dx

<br>

d

<br>

x+ 25

<br>

(C) tan

<br>

(Final Answers).

<br>

1
,

<br>

tan"

<br>

(A) cos

<br>

(C) sin

<br>

d

<br>

=9

<br>

=.... +c

<br>

(B) cosly

<br>

(D) cot-lx

<br>

...... tc

<br>

(D) tan

<br>

+c

<br>

(D)cor

<br>

dx =....... tC

<br>

227

<br>

(D) 9

<br>

(B)

<br>
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<br>

(9) Jsin x d =

<br>

(10) Jcos x dr =...+c

<br>

(13)

<br>

(11) Jtan x a =

<br>

(A)cos x

<br>

(C)sin x

<br>

(A) cos x

<br>

(C) sin x

<br>

(14) J

<br>

(15) J

<br>

(A) log |sec x

<br>

(C)log lsin x

<br>

(A) sin (ar + b)

<br>

(C)

<br>

(12) cos (ax+ b)d=....... +c

<br>

(A) sin

<br>

()

<br>

(C)

<br>

(C) 2a

<br>

(A) 1

<br>

1

<br>

2

<br>

-(16) f2x d

<br>

(A) 0

<br>

(C)2

<br>

1

<br>

dx

<br>

)

<br>

(B)– cos x

<br>

log

<br>

(D) – sin x

<br>

+c

<br>

(B) – COS *

<br>

(D)- sin x

<br>

(B) log lcos x|

<br>

(D) log lcosec x

<br>

sin (ax + b) (D)

<br>

(B)
.

<br>

(D)

<br>

(4) log *+o- B) log*--a

<br>

b

<br>

e) ;log

<br>

2a

<br>

(B) 1

<br>

(D) 3

<br>

1

<br>

1

<br>

(B) –1

<br>

sin (ar + b)

<br>

(D), log

<br>

2a

<br>

sin (ax + b)

<br>

a

<br>

X+a

<br>

X+a

<br>

(18)

<br>

(19)

<br>

(21)

<br>

(22)

<br>

(A)e-1

<br>

(C) 1- e

<br>

(20) [

<br>

(23)

<br>

e

<br>

(A)1

<br>

-1

<br>

(A) -1

<br>

2

<br>

|x de =

<br>

-2

<br>

(A) 4

<br>

2

<br>

(A)

<br>

2

<br>

1+2

<br>

(1) B

<br>

(A)log 5

<br>

(6) B

<br>

(C) log

<br>

(11) A

<br>

(16) B

<br>

de

<br>

(21)B

<br>

2x

<br>

2

<br>

Aptitudo Tost (Mathomatlcs &

Soll 8kil,

<br>

(2) B

<br>

(7) A

<br>

(12) C

<br>

(17) A

<br>

(B) 0

<br>

dx =

<br>

(22) C

<br>

(B)

<br>

(B) 0

<br>

3

<br>

(B) 0

<br>

(B)

<br>

4

<br>

(3)

<br>

(B) e + |

<br>

(D) e

<br>

(8)

<br>

A

<br>

D

<br>

(13) D

<br>

(18) A

<br>

(C) e

<br>

Answers

<br>

(23) D

<br>

()

<br>

6

<br>

(C) 1

<br>

()

<br>

(B) log 2

<br>

(D) log

<br>

5

<br>

2

<br>

(4) D

<br>

(9) B

<br>

(14) A

<br>

(19) D

<br>

(D) e -1

<br>

(D)

<br>

(D)

<br>

4

<br>

(D) -

<br>

(D)

<br>

2

<br>

(5) C

<br>

(10)C

<br>

(15)C

<br>

(20) B

<br>


