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KEY CONCEPTS

DEFINITION :

=

If f& g are functions of x such that g’'(x) = f(x) then the function g is called a PrimiTivE OR

ANTIDERIVATIVE OR INTEGRAL Of f(X) w.r.t. x and is written symbolically as

_[ f(x)dx=g(X)+c<= ;—X{g(x) + ¢} =1(x), where cis called the constant of integration.
2. STANDARD RESULTS:

(ax+ b)”+1 1
n - 7 — ==
() | (ax+b)dx ACERR ~In(ax+b) +c
pX+q
(iii) | emvdx= 1 emrbc (v) [ e dx=12"" @a>0)+c
a p /na
(v) [ sin (ax+b) dx = —i cos (ax+ b) + ¢ (vi) [ cos(ax+b)dx= % sin (ax+ b) + ¢
(vii) | tan(ax+b) dx= T Insec (ax+b) +c (viii) | cot(ax+b)dx= é In sin(ax +b)+ ¢
a
(ix) J sec? (ax +b) dx = % tan(ax+b) + ¢ (x) J cosec?(ax + b) dx = _1 cot(ax + b)+c
a
(xi) J sec (ax+b) . tan(ax+b)dx = 1 sec (ax+b) +c
a
(xin) J cosec (ax +b) . cot (ax +b) dx = _1 cosec (ax+b)+c
a

(xiii) J secx dx =In (secx + tanx) + ¢ OR Intan (% + 9 +cC

(xiv) J cosec xdx =In (cosecx—cotx)+¢  OR Intan g +¢ OR -In(cosecx + cotx)

(xv) [ sinhxdx=coshx+c (xvi) [ coshxdx=sinhx+c (xvii) | sech’dx =tanhx+c

(xviii) J cosech?x dx =—cothx+ ¢ (xix) J sechx.tanh xdx=—-sechx+c
(xx) J cosech x. cothx dx = —cosechx + ¢ (xxi) J = = =sint X +¢
a’—x a
.. 1
(xxii) J de -1 tant X + ¢ (xxiii) J = = sec? 5 +c
a’+x? a a x1/x —a® a
(xxiv) J L S [x+\/x2+a2] OR" sinh 1 +¢
Jx? +a? a
(Xxv) J L S [x+ x2—a2] OR “cosht X +¢
\Jx?%-a? a
X-a
:iln—a+x+ —iln—+c
2a a—Xx 2a X+a
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2
. X ac . X
(XXix) J x24a2 dXx= 2 /x%24a2 + - sinh1 = +¢
2 2

a

2
X X
(Xxx) J x2—a2dx= 5 x?-a® - a? cosh™® " +cC

ax

(xxxi) J e, sin bx dx = 5 (asinbx—Dbcosbx) +c

a’+b

ax

XXXii) J e, cos bx dx =

)

——— (acoshx+bsinbx) +c
a’+b? ( )

TECHNIQUES OF INTEGRATION:':
Substitution or change ofindependent variable .

Integral | = I f(x) dx ischanged to I f(¢ (t)) f'(t) dt, byasuitable substitution
X = ¢ (t) provided the later integral is easier to integrate .

= Ww
= -

—
=71

dx

function . Note : While using integration by parts, choose u & v suchthat

Integration by part : _[ u.vdx:u_[ vdx—J [du.j vdx} dx where u & vare differentiable

(@ J vdx is simple & (b) J [j—ij vdx} dx is simple to integrate.

This is generally obtained, by keeping the order of u & v as per the order ofthe letters in ILATE,
where ; I—Inverse function, L—Logarithmic function,

A—Algebraic function, T-Trigonometric function & E—Exponential function

Partial fraction, spiliting a bigger fraction into smaller fraction by known methods .

INTEGRALS OF THE TYPE:
[ 18001700 dix or | ) gy put f=t & proceed.

[FeT"
dx dx
7 | ———, d
Iax2+bx+c J.liax2+bx+c j ax? + bx + ¢ OX

Express ax? + bx + ¢ inthe form of perfect square & then apply the standard results .

—
N

—
=71

pX +q pPX+q
(i) '[—ax2+bx+cdx I '—ax2+bx+c dx .
Express px+ q = A (differential co-efficient of denominator) + B .

(iv) J eX[f(x) + f'(x)] dx = eX.f(X) + ¢ (v) J [f(x) + xf'(x)] dx=xf(x) + ¢
(vi) _dx neN Take x" common & putl+x"=

x(x"+1)
(vii) J % neN, take x" common & put1+x™"=t"

xz(x”+1) h
(viii) [ Lﬂn take x"commonas'x and put 1 +x"=t.

X" (1 + x”)
. dx dx dx
iX ———— OR —— OR
() J a-+bsin? x I a+bcos? x I asin?-x-+bsinxcosx+ccos?.x

Multiply N" & D" by sec2x & put tanx=t .
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J‘ dx OR J‘ dx OR J‘ dx

a-+bsin x a+bcos x a-+bsinx+ccosx

~—
X

Hint :Convert sines & cosines into their respective tangents of half the angles, put tan g =t

b c b
P-3 [ f(x)dx= | f(x) dx+ | f(x) dx, where ¢ may lie inside or outside the interval [, b] . This property
a a C

to be used when f is piecewise continuous in (a, b) .

a

P-4 If(x) dx=0 if f(x) is an odd function i.e. f(x) =—Tf(—x) .

—a

a
:ZI f(x) dx if f(x) is an even_function di.e. f(x) = f(—x) ..
0

b b

[ ) dx = | fa+b—x)dx, In particular [ f(x) dx = | f(a—x)dx
0 0

a a

P
(6]

&
o
Q
o
@©
e
A bsi d
U;(xi) J a.cosxX+ S'_nx+c dx. Express Nr=A(Dr)+B — (Dr)+c & proceed.
0N fCcosxX+msinx—+n dx
%2 2 2
RalV VT X“+1 xX“—-1 .
E(xu) J kel dx OR J ISV NT] dx where Kis any constant .
2_ Hint: Divide Nr & Dr by x? & proceed .

dx dx : —12
%(xm) J (ax +b) \/px+q & '[(ax2+bx+c) Jpx+q put px+q =1
o

1 1
c (xiv) dx , put ax+b:; ; . d)j/ . , put x=
2 b
8 (ax + b) \/px +OX+T (ax+ x+c) PX® + X + I
n _
O (xv) [ XZ9% 4x or [Jx=a)(B-x%) ; put X = o cos20 + B sin2@
) P=x
D X o
% [ P dx or [J(x-a)(x-B) ; put x = oL sec?0 — f tan0
>
= | dx ; put x—oa=t> or x-B=t2.
J(x=a) (x~p)
DEFINITE INTEGRAL
b
Q 1. f f(x) dx = F(b) — F(a) where J f(x) dx=F(x) + ¢
= !
@) b
g VERY IMPORTANT NOTE : If ff(x) dx=0= then the equation f(x) =0 has atleast one
a

S root lying in (a,b) provided f is a continuous function in (a,b) .
o
2. ProPeERTIES OF DEFINITE INTEGRAL
% b b b a
SP-1 [ fxdx=[f(t)dt provided f is same P—2 |fx)dx= -] f(x)dx
) a a a b
©
ol
>
ge]
2
n
o
@©
9o
c
=
o
A
L
L
o
LL
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L
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o

'lU
[REN
[N
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[N
N

>

o

IS

—
N

—
=71
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Ia fx)dx = | f(x) dx+ | fea—x)dx=2 [ fx)dx if f(2a—x)=f(x)
0 0 0 0

=0 if f(2a—x)=-f(x)

na a

f f(x) dx=n I f(x) dx ; where‘a’is the period of the function i.e. f(a +Xx) = f(x)

0 0
b+nT b

j f(x) dx = j f(x) dx where f(x) is periodic with period T& ne I .
a+nT a

nja f(x) dx =(n—m) } f(x) dx if f(x) is periodic with period 'a’.
b b
If f(x) <o(x) fora<x<b then | f(x)dx< [ ¢ (x) dx

b b
fFeadx| < | 10| dx.

b
If f(x) >0 onthe interval [a, b], then I f(x) dx >0.
WALLI'SFORMULA:

/2 [
j sin™x . cos™x dx =

(n—1)(n—-3)(n-5)....10r2J(m-1)(m-3)....10r2]

0 (m+n)(m+n—-2)(m+n—4)....10r2

Where K = if bothmandnareeven (m,ne N) ;

K3

2
=1 otherwise

DERIVATIVE OF ANTIDERIVATIVE FUNCTION :

If h(x) & g(x) are differentiable functions of x then,

h(x)

dix [ £ty dt=F[h ()] . ' (x) - F[g (9)]. ' (%)
9(x)

DEFINITE INTEGRAL AS LIMIT OF ASUM :

b
[ f(x) dx = LIMit h £ @)+ f @+ h)+F(a+2h) +.... +f(a+n-1n)]

N—o0

.. n-1
= Limit zo f(a+rh) where b—a=nh

! n—oow

K

. . na 1
If a=0 & b=1 then, LIMIt b 3 f(rh) = If(x)dx ; where nh=1  OR
r=0 0

Limit (%j 5 f(%) :if(x) dx .

r=1

ESTIMATION OFDEFINITE INTEGRAL :

b
For a monotonic decreasing functionin (a, b) ; f(b).(b—a) < I f(x) dx<'f(a).(b—a) &
a

b
For a monotonic increasing function in'(a, b); f(a).(b—a) < f f(x)dx <f(b).(b—a)
a
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= 7. SOME IMPORTANT PANSIONS:
o

, 1 1 1 1 . 1.1 1 1 ?
Q (i) 1- 2:3 4:5= ..... co=In2 (i) 12+22+32+42+ ..... oo=r"
Giy L-L.,1 1. vy Lo, t. 1, T
12 22 32 4 12 1?2 32 52 7 8
1.1 .1 1. nz

~
=

EXERCISE 1

22'42'62'82

tan 20 5x* + 4x° COS*X
A do 2 | —— dx .3 dx
Q I\/cos‘36+sin66 Q2 | (x5+x+1)2 Q Jl+tanx
dx dx .
Q.4 Q.5 Integrate | ————— bythe substitutionz = x + \/x? +2x—-1
j (x4 - 1)2 I Xy X2 +2x—1
X X
X e ;
21 4121 |Pnxdx C0sO+sIino dx
Q.6 J‘{(ej (Xj ] Q.7 -[COS 20.1In cosO—sin0O do Q8 -[ sin®x+sin2x

O
©

a’sin? x+b? cos? x dx
J a®sin? x+b* cos?x %X Q.10 I(Xer)z Q11 J‘\/X+\/x2+2 dx

sin(x-a) in x)-11/3 13 cotxdx
Q12 | /S|n(x+a)dx Q13 [ (sinx) B (cos )k Q14 [ Taimoseond

Q15 | i VX gy Q.16 [sint |-> dx
1+& a-+Xx
2 [l 2
Q17 [ | ¥X [in(x?+1)-2inx] dx Q.18 | [In(lnx)+ 1 Z}dx Q.19 j dx
NG (Inx) 1+Xe )2
Q.20 Integrate % f'(x) w.rt. x*, where f(x) =tan~x+In/1+x —In /1-x
21 | L aoe 22 | S 3 e o
Q Vx (3/x +1) Q sin% /cos®% Q23 (e” +X+1)
cosec Xx—cotx Secx COSX—SinX
Q.24 -[ mvhkecx dx Q25 '[ 7-9sin2x ax Q.26 ‘[ SECX+C0S ecx dx
dx
27 .28 | tan x.tan 2x.tan-3x-dx .29
Q. .[ sinx-+secx Q -[ Q29 | sinX \/sin(2x + o)
) J
X 3+4sInX+2c0sx
.30 31
Q j dx A -[ 3+25INX+C0OSX

(X cosx —sin x)(xsin X + COSX)

En(cosx+,/cost)

sin?x

dx
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sinx+tanx

Q'ggusmm dx Q.34 |

inX + {/cosx
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S %X (xsin® x+cosx) (ax*—b) dx eX(2—x?
@) d
8036 [~ 7, X Q[ Tty Q38 [ 1 i &
X xInx 1-x dx
0o aol e aa[{e
2-3X [1+X Jcotx—,/tanx 4x° —7x* +8x° —2x% +4x — 7d
Q.42 '[ 2+3x \1-x dx Q'43I 1+ 3sin2x dx Q'44I X (x +1)

2 dx Q.46j—vz"‘2"‘2 dx Q47 | dx

Q45 J x +3x+3)\/x+1 (X—a)+/(X—o)(X—PB)

dx

12X
Q15 J;sm 1+x? Q'16I sin(z+x) dx QL7 { 2+sin2x

dx

o
©
=
>
N
>
a8
n
=
©
=
% xdx 1/cos2x 1+ xz)dx
48 49 .50 0,
osz x4 +4x3 —6x2 + 4x +1 Q '[ sinx Q I1—2x20030c+x4 €(0, m)
5 EXERC I SE-2
(&)
g)). T X dx : 1—sin2 ‘
—sin2x _ :
@Q 1 ! 90052 x + Sin’x Q.2 (z) Trsinay dx Q.3 Evaluateln—Jl‘ (In"x) dx hence find 1,
®) /2 72 /4 « dx
o ; . ; 4 in2
_a‘) Q4 {smzx arctan(sinx) dx Q.5 {cos 3X . sin‘ 6x dx Q.6 { 05X (COSX & SinX)
— ) d i
: Q.7 Let h(x) = (fog) (X) + K where K is any constant. If —(h(x)) =- SZIL then compute the
dx c0s“ (COS X)
R8I0
.. value of j (0) wherej(x) = j ——=dt, where fand g are trigonometric functions.
8 g(X)g(t)
‘» n
8 Q.8  Find the value of the definite integral H\/Esin X +2C0SX ‘ dx.
= 0
c 5
o Q.9  Evaluate the integral : j (\/x+2,/2x—4 + \/x—21/2x—4J dx
[ S—
ngQ 10 IfP= _[ ; Q= _[ and R:T dx then prove that
U 1+X 1+x* x*
Q T
S @ Q=4 ®P=R (OP- \/_Q+R—2\/—
> n 1
S n—20x%+(n-1)(a+b)x + nab n-1_,n-1
S Q11 Prove that 2 -2 + (-2 ) ] _b -a
) . (x+a)?(x+b)? 2(a+b)
-O 1 4
© x*(@1-x)* t 2] X% —x
0Ql12 | - dx 13 | XX dx 14 Evaluate:
Se [T 13 [ 222 © R e
; \/E /2 2
8 2 asinx+bcosx fdx
LLI
L
'
LL

V2
J‘ 2x " +8x 8 10x° —7x312x %4x4d

2n
Q.18 |© cos(—+—jdx Q.19
{ 4 2 -2 X242
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1

) Q.20 Let o, B be the distinct positive roots of the equation tan x = 2x then evaluate I(S'” a X -sin x)dx.
0

independent of o and .

n/4 T .
—si b)secxtanx (2x + 3)sm X
21 | SOSX=SINX gy 2 [ & dx (a,b>0) Q.23 Evaluate: [ 222> %
Q }[ 10+sin2x Q '([ 4 + tan®x x( ) Q J (L+cos X) o
Q.24 Ifa;, a, and a, are the three values of a which satisfy the equation
. 3 4a
I(3|nx+acosx) dx — Ixcosxdx =2
0 T—2
then find the value of 1000(a? +a2 +a2).
p+an
Q.25 Show that j | cos x| dx =2q + sinp where e N & —g <p <g
0
213
- Q.26 Show that the sum of the two integrals f e(*5’ dx + 3 j e9x-2187 dx is zero.
1/3
-1 \/_ /2 _ 5 1 3
sin“ x 1+x X

Q.27 X —X+1 Q.28 '([ a?sin? x+h? coszxdx (>0, b>0) Q29 2[1 " 1-x ?dx
Q 30 T[Jl‘z L JI#sinx+ /1-sinx dx X.dx

JL+sinx —/1-sinx \/(Xz_az)(bz_xz)

V3a +b?

1
Q.32 Comment upon the nature of roots of the quadratic equation X% +2x=k + j | t+k | dt depending onthe
value of k +R.

Q.33 Ixsm—l[;/za X}dx Q.34 Provethat |
a 0 +-X

1
X -7° x2/4x —22/4 X S|n2X.Sln( COSX)
Q.35 Show that fe e dz=e""*fe " dz Q36I
0 0

(n>1)

1/n

O'—)H

1+\/7
2
Q.37 (a) I Lx__dx j —1| (1+x—1]dx
\/x+x +x3 —x%+1 X o
m if 0 e (O,TC)
d 1
Q.38 Show that j =2 5 N
5 X°+2xcos0 + 1 ) X +.2xcos0 +1

0-2n .

0.39 fX sin x — if 0 e (n,2n)
O8+sm x

TC

x2(sin2x—c0s2x) dx
0 (1+sm2x)cos X
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o

Q.41 Provethat | U £t dtJ du= [ fu).(x-u) du:
0 0

0
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I

E 1 16
Qa2 | & Q.43 Evaluate { In(Vi—x++1ex)dx Q44 { tantJx 1 dx

o o (5+4cosx)

@)
© ]/”
S Q45 rI]__I)m n? I(ZOOGsmx+2007cosx)|x|dx Q.46 Show that jf(— 5) In—de = In jf(i 5) dXX %
%) © S
5\ 1 (2X332 +X998 +4X1668 .sin X691) Lcrg:
LQ.47  Evaluate the definite integral, I 1+ %656 dx ]
= 3
< Q.48 Prove that i
' B (p-o.fm 2
(a) (x—a)(B—x) dx=+—21— (b) Xz dx (B—a)— )
8 Ts)
o
2 (c) I Z_ where >0 d f xdx (oc+[3)— here o < §
g w Xy (X— a)(B ) Jap P @] e Where o Bg
z 4c0s? x 1 1 2 o
o Q.49 If f(X) =|(cosx—1)> (cosx+1)* (cosx—1)?|, find If(x) dx E
9 (cosx+1)® (cosx+1)>  cos’x - §
% . I Intan™tx i -1 8
& Q.50 Evaluate: J'e -sin~(cos x) dx . o)
lG_J 0 e
. (]
(@]
% EXERCISE-3 §
o
Q.1  If the derivative of f(x) wrtx is ‘;Oi’)( then show that f(x) is a periodic function. e
IS L 2
"% Q.2 Find the range of the function, f(x) = | sinx_dt - o)
O S, 1-2tcosx +t =
o N
= Q.3 Afunction f is defined in [-1,1] as f(x) =2 xsin 3 — oS l; x=0; f(0)=0; v
g f (1/r) =0. Discuss the continuity and derlvablllty of fat x= O D::
= if —2<x<0 _ 2
o Q4 Letf(x)= [ and g(x) = f f(t) dt. Define g (x) as a function of x and test the g
o if 0<x<2 5 2
g continuity and dlfferentlablllty of g(x) in (-2, 2). S
2 Q.5  Prove the inequalities: o
a o
T dx 2 2, 5]
> a) - < < b) 2e 14 < [eX* dx < 2e2 <
g @5 fm 8 (®) e o 5
g (c)a<j b thenfinda &b 1 f <5 £
< . ~ S =
< 10+3cosx )7 = 02 6 =
— 73
-
Q.6 Determine a positive integer n<5, such that I eX(x—1)" dx =16 —6e. &
) 0 s
A Q.7  Using calculus O
3 7 Q
H @  If |x| <1 then find the-sum of the 'series 1 2X2 A _— 8x o0 E:
o I+ x 1+x° 1+x® 1+Xx
LL 1-2% 2x—4x3 " 4x3-8x’ 1% 2x
(b) If [x| <1 prove that + + s A N
1-x+x2 1-x2+x* 1-x*4x8 14 X + X2
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S C Prove the identity f (x)=tanx + 1tan— + itani + . 1 tan x 1 cot X 2cot 2x
(@) ( ) y ( )_ 2 2 22 22 . 2n—1 2n—l - 2n—1 2n—l -
g Q8 If ¢(x)=cosx- I (x—1) ¢(t) dt. Then find the value of ¢’ (X) + ¢(X).
(@2}
0 [ee]
1% q2 S
Q9 Ify= —If(t)-sin a(x —t)dt then prove that —32/+a2y =f(x). <
ay dx )
X (@)]
[intat g s
Q.10 Ify=x? , findd—zat X=e.

O
[EEN
[N

1
Iff(x) =x+ f [xy? + x2y] f(y) dy where x and y are independent variable. Find f(x).
0

[N
N

d
Acurve C, is defined by: dy =eXcosx for x € [0, 2r] and passes through the origin. Prove that the

3n
roots of the function (other than zero) occurs inthe ranges E <x<mand — <Xx<2m.

2
Q.13(a) Let g(x) =x°. e & let f(x) = I e2t. (3t2+ 1)12 dt . For a certain value of 'c', the limit of f,EX;
0 g'(x
as X — oo is finite and non zero. Determine the value of 'c’ and the limit.
T t2 dt
) Ja+t
(b) Find the constants'a’ (a>0)and'b' suchthat, Lim & — =1,

x—>0 bX —sinx

3Vx

4
1
Evaluate: Lim — —3t +2
x>+ dX 7 (t=3)(t° +3)
2sin—
X

O
[EEN
N

[N
(6]

=n(n-1)U_,-2n2n-1)U,_,,

1
further if V_ :g e*. U dx, provethatwhen n>2,V +2n(2n-1).V,_-n(n-1)V, ,=0

[N
(o]

/nt T /n 2 ) e .
If !; 7. 12 dt= p (x> 0) then show that there can be two integral values of ‘x” satisfying this
equation.
1-x if 0<x<1 X
Let f(x)= |0 if 1<x<2 . Define the function F(x) = I f(t) dt and show that F is
(2-x)? if 2<x<3 °
continuous in [0, 3] and differentiable in (0, 3).
Let f be an injective function such that f(x) f(y)+2=1(x) + f(y) + f(xy) for allnon negative real x &

y with f'(0)=0 & f'(1) =2 # (0) . Find f(x) & show that, 3f f(x) dx = x (f(x) + 2) isa constant.

Lim 1 22 32 n2 \]""
Evaluate: (a) .. (1= oz j[b o2 J[l‘ an ----- 1+n—2J ;

(by Lim 2 {i+i+ _____ +3_”}; © Lim[ﬂ”";

n—o n +1 n+2 4n

O
[EEY
~

[N
oo

[N
O
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O
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O
N
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=7 ~ N

O
N
~

O
N
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Q.1

=2
Prove that sinx + sin 3x +sin 5x + .... + sin (2k— 1) x = S'Snimk(x, ke N and hence

nl2

in2
prove that, f SINTKX 4 = 1+£+1+£+ ...... +L.
0o sinx 3 57 2k-1
_ i sin?nx .
IfU = j —— dx, then show that U,,U,,U,,...., U constitute an AP.
o Sin“x

Hence or otherwise find the value of U .
Solve the equation for y as a function of x, satisfying
X

X - J'y(t) dt =(x +1)J't-y(t)dt , Where x>0, giveny (1) =1.
0

1
. — _ min!
Prove that: (a) |m’n—'('; m.(l—X)ndX—m m,neN.
1
® 1 =[x (nx)dx= (1)ni! m,neN.
m, 0 )n+l

Find a positive real valued continuously differentiable functionsf on the real line such that for all x
X

f2(x) = j ((f () +(f '(t))z)dt + g2
0
[x]
Let f(x) be a continuously differentiable function then prove that, f [t] £ (t) dt=[x]. f(x) — Zf(k)

where [ ] denotes the greatest integer functionand x > 1. ! kL

Let f bea function such that | f(u)—f(v)| < | u—v/| forallrealu & vinan interval [a, b]. Then:
Prove that fis continuous at each point of [a, b] .

,Where a <c<b

'kf f(x) dx — (b—a) f(c) <

Y
Assume that fis integrable on [a, b]. Prove that, (b za)

Let F(x)= J\/4+t dt and G (x) = f\/4+t dt then compute the value of (FG)' (0) where dash

denotes the derlvatlve
Show that for a continuously thrice differentiable function f(x)

f(x) — £(0) = xF (0) + f"(o)'xz ¥ 1ff”'(t)(x—t)2 dt
n n 1
Prove that Eo (_1)k(k) k+m+1 = ( 1)k(rkn) k+n+1

Let f and g be function that are differentiable for.all real numbers x and that have the following

properties:
M =fx)-g() (@) g')=9(x)=F(x)
(i)  f(0)=5 (v g(0)=1

Provethat f (x) + g (x) =6 forallx..~ (b) Find f (x) and g (X).

EXERCISE-4

Find Limits ¢ g=gq 1. L, 1 o _A_ [REE 97, 6]
" o \/4n2—1 \/4n2—4 \/3n2+2n—1
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O

O

Q.

O

O O

2 (a) If g(x)= j cos* tdt | then g (X + m) equals :
0
(A) 9(X) +g(m) (B) 9(¥)—g(m) (C) 9(¥) g(n) (D) [9()/g(m)]
o 1 2n r
() LMty equals:
! n r=21 n? 4+r
(A) 1++5 (B) -1++5 (€) -1+42 (D) 1++2
&% i
©  Thevalueof [ ZSN(TINX) gy g
X
1
d sinx 4 2 esinxZ )
(d)  Let ™ F(X) = x> 0.1f | dx = F(k) — F(1) then one of the possible
values ofk is '
()  Determinethe valueof | Ls'znx) dx. [JEE’97,2+2+2+2+5]
“. 14cos“x
3 (@ If [f(t)dt=x+[tf(t)dt, thenthevalueoff (1)is
0 X
(A 1/2 (B) 0 ©) 1 D) -1/2
1 1
(b)  Provethat | tan‘l(1 2] dx = 2[tan™* x dx. Hence or otherwise, evaluate the integral
0 —X+X 0
1
Itan’l(l—x+x2) dx [JEE’98, 2 + 8]
0 . 1
4  Evaluat d REE’
valuete {(5+2x—2x2)(1+e(2‘4x)) § : 9.6
5 (a) If for al real number y, [y] is the greatest integer less than or equal to y, then the value of the
3n/2
integral [ [2sinx] dxis
n/2
(A) - (B) 0 © -3 () 7
(b) 3}/4 dX_ jsequalto:
4 1+ Ccosx
1 1
(A) 2 (B) -2 (©) > (D) - A
3
) Integrate: | w dx
(x2 + 1) (X +1)
T COS X
(d)  Integrate: { de [JEE 99, 2 + 2 + 7 + 3 (out of 200)]
: "¢ \/3cos2x =1
6 Evaluatethe integral | v3cosx AL [ REE'99, 6]
. COSX
_ < _
7 (@  Thevalueoftheintegral | Oiex dx is:
(A) 372 (8) 5/2 ©) 3 (D) 5
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(b) Let g(x) = j f(t) dt, where f is such that E <f(t) <l for t €(0,1] andO<f(t) < =

2

for t (1, 2]. Then g(2) satisfies the inequality :
(A)—gsg(2)<§ (B) 0<g(@<2  (C) §<g(2)s§ (D) 2<g(2) <4

eCOSX

© 109 = { 2 otherwise

(A) O B) 1
/nt

.sinx  for |x|<2

. Then f f(x)dx :
© 2 (D) 3

d) For x > 0, let f(x)= 1t dt. Find the function f(x) + f(1/x) and show that,
+

f(e) +f(Lle) = 1/2.

[JEE 2000, 1 +1 +1 + 5]

1 1 1 .
8 @ S = + +o, + . Find Limit g
Q @ " 1+dn 2+ 2n n++/n? noe o
_tosint : ‘o sind .
(b) Given [ —— dt=a, findthevalueof [ ——2 —dt intermsof a.
0 1+t 4 -2 dn+2-t

Q.9 Evaluatejsin‘l( 2X+2 ]dx.
VAax? +8x+13
M2 cos®x

Q10 (@ Evaluate [ —5——5—dx.

o cos®x+sin®x

O
[EEN
[N

(A) +1 (B) + %

[ REE 2000, Mains, 3 + 3 out of 100]

xdx
1+cosasinx
[ REE 2001, 3 + 5]

(b) Evaluate f

(@  Let f(x)= f V2-1* dt Thenthe real roots of the equation x2 — ' (x) = Oare

(C) i% (D) 0and 1

(b) Let T >0 be a fixed real number. Suppose f is a continuous function such that for all x e R

T

3+3T

f(c+T)=f (9. 1f 1 = [ fx) dxthenthe value of [ f(2X) dxis

0

(A)§| (B) 21

3

(C)31 (D)6

(©) The integral i([x] + In( n dx equals

1
A-7 (B)0

(d) For any natural number m, evaluate

1
€)1 (D) 2In (5)
[JEE 2002(Scr.), 3+3+3]

1
Z O™+ x2™ 4 x”‘h (2x2™ +3x™ + GhE dx , wherex>0 [JEE 2002 (Mains),4]

/2

/4

Q.12 If f isaneven function then prove that f f(cos2x) cosx dx = V2 f f (sin2x) cosx dx

Q13 @ | 17Xy

Successful People Replace the words like; "wish",
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(A) 5 +1 (B8) -1 © n (D)1
t2
(b) If Ixf(X)dx—gtE’ t>0, thenf(;fsj
2
oF ®; ©-¢ 0)1
[JEE 2004, (Scr.)]
X" cosx.cos0 dy .
© If y(x)= nzj/m a7 o 40 thenfind - atx=r. [JEE 2004 (Mains), 2]
i3 n+4x°
(d)  Evaluate j dx. [JEE 2004 (Mains), 4]
-n/3 2—cos(| X| +gj
1
Q14 (a) If j t?(f(t))dt = (1-sinx), then f (%} is [JEE 2005 (Scr.)]
(A) 13 (B) /43 (€)3 (D) /3
0
() [(x®+3x% +3x+ 3+ (x+ D cos(x+1)Jdx isequal to [JEE 2005 (Scr.)]
(A)-4 (B)0 (©)4 (D)6
(c)  Evaluate: ]Ee'COSX'{ZSin[%COS xj +3cos[%cos xnsin xdx.. [JEE 2005, Mains, 2]
0

x2 -1
Q.15 I \/de is equal to

2x* —2x% +1 2x* —2x% +1
(A) - +C (B) : +C
X X
4_ 2 2 4_2 2 1
() Y2 XZX e (D) Y2X . Xt e [JEE 2006, 3]
X

Comprehension

[N
(o]

b
Suppose we define the definite integral using the following formula J' f(x)dx = ﬂ(f (a) +f (b)), for

a

more accurate result for ¢ e (a, b) F(c) = (f (a)+f(c))+—(f(b)+f(c)) When ¢ :%,

jf(x)dx :b%""(f (@) +f (b) + 2 (c))

/2

ISin xdX is equal to
0

wzh2) @) | ©.5 ©) 375

Successful People Replace the words like; "wish", "try" & "should™with "I Will". Ineffective People don't.
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jf(x)dx-t;""(f(t)n(a))

(b) Iff (x) is a polynomial and if Lim2 3 =0 for all a then the degree of /'(x) can
t>a (t—a)
atmost be
(A1 (B)2 ©3 (D)4
(®) If "(X) <0, V x € (a, b)and cisapoint such thata< c <b, and (c, f () ) is the point lying on the curve
for which F(c) is maximum, thenf '(c) is equal to

f(b)-f(a)

A,

(B) (D)0

[JEE 2006, 5 marks each]

2(f(b)-f(a)) 2f(b)-f(a)

b-a ©) 2b -

1
5050 [ (L x%* [ ax
Q.17 Find the value of g [JEE 20086, 6]

T
ANSWER
EXERCISE-1

o1 In 1++/1+3cos? 20 vo 0.2 x4l
' c0s20 T X x+1
y Q.3 —In(cosx+smx)+—+7(3|n2x+0052x)+c Q4 3 tanix - X iIn (X—_lj +cC
4(x4—1) 16 X+1
X X
Q5 2tant [x+ i r2x-1) +c Q.6 (5) _(E) e
e X
1 . cosO +sin6) 1 1 tanx
Q.7 (c) > (sin26) In(cose—sinej > In(sec26) +c Q.8 > In — +cC
1 x4 tan-L a’ tanx t 1
+ + =X+ L [y2
Q.9 Y. Q.10 2In o111 T 2ta1 C when t=x %2 4 x

1 3/2
Qu 3 [x+w/x2+2j - 2 ————an tC
(x+\/x +2)
2
Q.12 cosa.arccos | %X | —sina.In [sinstinzx—sinza) +c Q.13 j—)lMtanS,)g( +
cosa 8(tanx)
1 1
Q.14 Z In tang + - sec? g +tan g +c Q15 V/x[1-x—2,/1-x +arccos /X +C
X (x2+1L/x2+1 ( 1 j
2 _ ~~ ¥ | 2-3In| 1+-—
Q.16 (a +X) arctan\/; Jax+c Q.17 W [ %2
xe* \ 1
18 xIn (InX) — — +¢ 19 1 In + +C
Q T Q {1+xe"} 1+xe*
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& t* 2 1
O Q20-In(1-x¥+c Q216 Z—?+t+zln(1+t2)—tan‘1t +C where t=x/6
4 ., X 1+ 1/cos% N 1

Q.22 \/@ +2tant,/cos —In—l_ - +C Q.23 C—-In(1+ (x+1e™X) - —1+(x+1)e‘x
Q24. sin ™t [;secz)z(j +C

1 (4+35|nx+3cosx) l o 1 k
Q25 24 (4—35|nx—3cosx) c Q.26 > [smx COSX \/Elntan[2+8ﬂ+c

\/_+3'”X —COSX i —n(sec —lﬂn sec2 lEn sec3

Q.27 2\/_ Y CRPTe— rarctan(sinx+cosx)+c Q.28 (secx) > ( X)+3 (sec3x) |+ ¢
Q29-—L In [cotx+cotoc+\/cot2x+2cotoccotx—1] +¢ Q.30 |n|X3MX*COSX

Jsina X COS X —Sin X
y Q.31 2x—3arctan[tan5+1]+c Q.32 “C_OSZX —X—cotx.In (e (cosx + 1/cost)) +cC

SINX
ﬁt+1 1
+1) — Ft)+ — In—0—r—— — = tanlt2+ -

Q.33 In(1+1) In(l t*) \/_ Int 21+l 2 tan~tt?+c wheret= /cotx

1, . x 1, ,x c_—X
Q.34 EIntanE—Ztan E+C Q.35 (x2—1)?

2, l+X _
C—e%sX(x +cosec X) Q.37 sin‘l[ax - bj k Q.38 ¢ +c Q.39 27x=20) +C

9,/7x-10- NG

Inx u?— /
Q.40 arcseCX————=+C Q.41 Eni 3tan‘1i +¢ where u=3 i—x
+X

x2 1 Jut+ut+l V3

8|, .. 1 JEt-lJ ( . 2) 1+x
42 —|tant+ /n —[sin”x —41-x"| + ¢ where t= |—=
Q 3{ 2+/5 [£t+1 ] W 1-x
AJ2si 7
Q.43 tan™ [M] +C Q.44 4lInx+ — +6tani(x) + +C
SinX + COSX X 1
2 X V2-x-x2 2 [4-x+242 2-x-x? i (2x+1
Q.45 —arctan +C ————+—1/n —sin +cC
J3 [3(x-+1) X 4 X 3
P Ean 48 = in|x+L42 L) 12 | +c
Q. B x—at Q. > n x+;+ + x+;+ -

e
&
Ny

1+t

x? =1 o
coseC—
2X 2

Successful People Replace the words like; "wish", "try" & "should™with "I Will". Ineffective People don't.

1 (V2+t) 1, (1-t
N 2 _E”‘ 1.1 | Where t=cosf and 6 = cosec *(cotx)

QO
Ul
=)

N |-
7 N\
O
o
w
D
(@]
N R
N—
—
QO
5
AR
VR
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EXERCISE-2

2

01 ™ Q22 Q36-2 Q471 Q52 Q6%m2
6 2 64 8
4 22
Q71-sec(l) Q82/6 Q9242+ (3v3-242) Qu2 (7—nj Q.13 g(l—ln 4)
Q14 43 am(fz+y Q1552 Q16 M) Q17 2% qig- H2 ey
3 22 f
16v2 1 J2 1
-T2 020 0 21 e =
Q.19 > \/— 5 Q Q iarc tan 3 arc tan3
2
(an+2b)n m(m+3) T
pp @n+ ) 23— 24 52 27 ——
Qa2 TN Q.23 — Q.24 5250 Q27 ¢ 7=
Q.28 —~ 029 2% 0303 Q31 ™ 032 real&distinctV kR
2a(a+b) 3 16 12
2 2
033™ 3 Q.37 (@) Z; (b) EIn2 Q39—2i| 2 Q.40 ——Elnz
4 T 3 3 4
5 1 T 1675 n+4
o S . 2
Q42 Q43 2[In2+2 1} Q.44 V3 Q.45 2007 Q47
32 2
49 -2 s (1+In2)+=
Q.49 27— I Q.50 3 ( +In )+

EXERCISE 3

Q.2 {—gg} Q.3 cont. &der.at x=0
Q4 g(x)is cont.in (-2, 2);g(x) isder.at x=1 & not der. at x=0. Note that;
-(x+2) for -2<x<0 o o
gX)=|-2+x-% for 0<x<1 Q5 (a=_3 &b=—" Q6n=3
% -x-1 for 1<x<2
7ai 8-c 101+ 11f—+£+ﬂz
Q. ()1—x Q.8-cosx Q. e Q. (X)=x 119x 119x
Q.13 (@) c=1 and LIMIt will be g (b)a=4andb =1 Q.14 135
x—<jf 0<x<l
Q16 x=20r4 Q17 Fx)= % if  1<x<2
3

if  2<x<3

Download Study Package from website: www.TekoClasses.com & vwvw.l\/lathsBySuhag.com

(X—32)

HQ.18 fX)=1+x2 Q.19 (a)2e2E=4: (b) 3-1In4;(c) %;(d) 43 Q21 U,=—-

R

€ ~1/x
L Q22 y= 3¢ Q24 f(x)=e*!1 Q27 0
Q.30 f(x)=3+2e¥; g(x)=3-2e%
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EXERCISE-4

Q16 Q2@ A (B (©)2(d)16 (e = Q3 @ A (b) In2
i

Q5 (aC, (b) A: () gtan'lx—%ln(1+x)+%In(1+x2)+ e @
Q6 \E r—2tant 2 Q7 (2) B, (b) B, (©) C. (&) 5 In°x

08 (@) 2In2, (b)-a 09 (x+1)tan Z(X; D 3 n(ax? +8x+13) + C

o

Q 10 (a) 8[5_75_l} (b) | = sin o
—(oc 2n) ifa € (n,27)
SIn a

if o (0, 7)

«M+1
de:"m +3x*M + x| M 4+ C

QUL @A () C © B @ gy

Q.13 (a) B, (b) A, (c) 2m, (d) Ttan (1]

24 1 e . (1
Q14 @)C, (b) C. () ?(ecos(5]+as.n(5]_1j
Q15 D Q16 (a) A (b)A () A Q.17 5051
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EELEMENTARY DEFINITE INTEGRAL
(SELF PRACTICE)

o
©
(@)]
©
=
5’) Evaluate the following definite integrals.
- 1 -1 n2 3n/4 .
m sint4/x sinx dx
1 2 e>xd 3 —
ool [ pmyo Q2 [xenn 3 1 tieoy
T
2Q4 nflz e, cosx dx Q5 } x dx 6 i(i— - Jd
%’ " ' Y [5—4x Q6. > Linx  /n?x X
o sin2x T cosx dx " sin?x. cos? x
7. — = dx 8. - - 9. dx
oé ° J; sin®x + cos x Q '<[ (L+sinx) (2+sinx) 0 0 (sin®x + cos® x)2
8 2 f X 3'/[4 dx
»Q10. | (x-1) (2-x) dx 11. | ———— 12. —
8 Q J; )2 Q 2 V(X=1) (5-x) Q 0 (X+1) 41+ X
g)) /2 1
@ Q13. [ sin¢cosé \/(azsin2¢ +b?cos’¢) d§ azb Ql4. [ x*.4-x* dx
®) 0 0
@) nl4 2 3
4 m dx dx
15 X COSX €0S3x dx 16. —_— 17.
|q—)Q J(; Q ;')- 5+ 4sinx Q '! (x-1) \/x2_2x
nl2 dx X dx V3 dx
18, [ — X Y S
% Q18 '([ 1+ cos0 cosx 0 €O Q19 '[ JX+1 + 4 /5x+1 Q20 J; (1+x2)3/2
_;q_): /2 nl4 3 X
@Q21 [ sin®x dx Q22. | cos2x JI—sin2x dx  Q23. | 5y O
0 0 0 -
)
§Q24 lj-z dx 025 J% dx 026 } y a? —x? ’
. . . X
g 0 (1-2¢) {1-x° 1 x(x*+1) o \ai+x?
: /2 1 4
) ™ sinx cosx 2 sintx
27. 28. “1x)? 29. =
%Q }[ cos” X + 2C0SX + 2 Q J(; X (tanx)* dx Q29 -([ (1_ Xz)3/2 dx
S
m 1 dX 0 X2
0 Q30. [ where -t <o < Q31. [ —— dx
> o X“+2xcosa+1 o 1+X
S Q32 f X here a= &% & b= e’ e’ Q33 j Xy
) T ex? T2 2 o LexPaxt
©
cU 1 m nl4 o
o s |1+x? dx sin® + coso
§Q34' -([ X 1—x2 dx Q 35. £ 3+.25inX + cOSX Q 36. -([ 9 +16sin26
(@] % w2 /2 .
N Q37. | 6sint6cosd dd Q38 [ 20X gy Q39. [ XHSINX gy
2
L 0 o A2+ cosx) o 1+ cosx
% /2 1 1 d 1 d
3 — X
I Q 40. (I) cos®x sin3x dx Q41 { R \/ﬁ dx Q 42. _Il(dx (1+61,XD
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In(x*eX)

j%dx

/2

Q44. | xd(Inx)

Ccosecx

/n3

[ f00dx, where f(x)=e>*+2e2+3e %+ ...
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Secx — tanx
S

ecx + tanx \/1+ 2cosecx

Q2. %én (E)
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Q 44.
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Q45. If f(n)=2 & j (F(x) + £ (x)) sin x dx =5, then find f(0)

1
Q.49 j x f''(x) dx , where f (x) =cos(tan-x)
0
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Q 23. 37“ Q 24. %EH(Z—F\E)
LS )
Q27.4 tan 2+2In2
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