DEFINITE INTEGRATION

| SOLVED EXAMPLES l

Ex.1

Sol.

Ex.2

Sol.

Sol.

20
Evaluate : I [COt_l xJdx . Here [.] is the greatest integer function.
-10
20
I= J- [cot™ x]dx , we know cot ' x € (0, ) V x € R
-10
3, x e(-m,, cot3)
2, X e(cot3, cot2)
1
0

Thus [cot' x] =
, X €e(cot2, cotl)

X €(cotl, o)

cot3 cot2 cotl
HenceI= [ 3dx+ [ 2dx+ [ ldx+ j 0dx =30+ cotl + cot2 + cot3
-10 cot3 cot2 cotl

1
Evaluate j log, (2;)(} dx.
b 24+x

Let f(x)=log, (Z_X)
2+x

- f(-x) =log, @* j =~ log, G;—ij ~_f(x)
X

ie. f(x) is odd function

jlog (2 jdx—O
“N2+x

Evaluate J' smxdx
Jet+l
_ Ixsmx J-xsmxd 4 V¥
et +1 Gl
where I,= stmxdx
et +1
Put X =—t
= dx =—dt
N J(—t)sm(—t)(—dt) Itsintdt_ ettsintdt_]fexxsinxdx
e e +1 e' +1 o eX+l1
0
Hence I=Il+12—jwdx+jxfmxdx
5 e +1 vel +1
I=stinxdx=J.(Tc—x)sin(rc—x)dx=Tc"-sinxdx—l
0 0 0
= ZI:nJ‘sinxdx=7t|—cosx|z,I =2n=1I=n

0

+91-9350679141
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MATHS FOR JEE MAIN & ADVANCED

I dx
Ex.4 Evaluate | ——————— dx
J(; 1+ 2sin’ x

Sol. Let flx)= T2’ x

= flr—x)=1(x)

]5 dx
= o 1+ 2sin’ x =2

s
dx J2~ sec’ x dx
0

ce—ola

1+ 2sin*x 1+tan’x +2tan* x

sec’xdx 2 " 5
1+3tan’ x \/5 [tan ( tanx)}o

Il
[\e}
ct—wla

i
D tan 3 is undefined, we take limit
_ 2 -1 -1
=5 XE; tan (\/gtanx)—tan (\/EtanO)
2
_2r_n
52
cosx e*  2xcos’x/2 s
Ex.5 Iff(x)=| x* secx sinx+x |[,then the value of J (% + Xf(x)+ f"(x))dx
1 2 X + tan x e

2
cosx e¥ 2xcos’x/?2

Sol.  As, f(x)=| x> secx sinx+x’
1 2 X + tan x
= fl—x) =—1(x) = f(x) is odd
= f(x) is even = f'(x) is odd

Thus, f(x) + f'(x) is odd function let,
o) = (" + 1) {f(x) + '(x)}

= H=x)=-0(x)

ie. o(x) is odd

n/2

[ o6dx =0

-n/2
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DEFINITE INTEGRATION

1 1 1
Ex.6  Forx e (0, 1)arrange f (x)= ,E(x)= and f,(x) = ————=——= in ascending order and hence prove
1 Ja-x* Ja-2x> : N4-x*—x’
1
that = < [ *__ =
at — .
6 PN4-x-X 42
Sol. > 0<x}<x? = x*<x?+x}<2x?
= 2% <—x2—x}<—x?
= 4-2x*<4-x>-x*<4-x?
= \/4—2)(2 < \/4—)(2—)(3 < \/4—x2
= f(x) <f,x) <f,(x)forx € (0, 1)
=

[ 0x= 5,09 ox < 00 ax

Ex.7 Evaluat “jz dx
X. valuate —_—
o l++/tanx
s s \Jcos x .
Sol. = j = . )
0 +\/tanx \/cosx ++/sin x

n/2 \/T n/2 -
then1= | TGl Q" snx
v \/cos(n/ 2 —x)+\/sin(n/ 2-X) 3 +/sinx ++/cosx

Adding (i) and (ii), we get

21:“]-2 +/sin x dx+nj.2 \Jcosx
b Vsinx ++/cosx ~/si x+\/cosx

dx .....(i0)

n/2
J' SlI1X+
0

A/sin X ++/cos x

X dx j 1.dx = [x]5 =50
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MATHS FOR JEE MAIN & ADVANCED

¢ tan”'(ax)
Ex.8 Evaluate J' —2 dx, ¢
b XV1—-Xx

a’ being parameter.

tan~' (ax)

Sol. LetI(a)= I T
0 X —X

dx

di@) j X L ‘*j dx
da 0 (1+a’x?) xV1-x’ x o (I+a’ x> )V1-x°
Put x=sint = dx=costdt
LL.:x=0 = t=0
T
UL.:x=1 = t= 5
di@ 3 1 Podt
():J.;—costdt J.T
da o 1+a’sin’t cost o 1+a’sin”t
.2|~ sec’ tdt I D ( T tant)f _ 1 T
0 I+(1+a*)tan’t  +f1+a? 0 112> 2
= I(a):g ln(a+\/1+a2)+c
But [0)=0 = c=0
= I(a):g In (a+\/1+az)
t dx
Ex.9  Evaluate J- 2y 60 %)
Y17 +8x—4x e +1]
'2.- dx
Sol. Letl= 0(17+8X—4X2)[66(17x)+1]
2 a a
Als _
ol £ﬂ7+8x 4 e 10 4 1] {Q {ﬂXMX—gﬂa—XMX

Adding, we get

21:.2[ 1 ( ! + ! jdx
017 +8x—4x \e ™41 04

_i 1 17 dx
N X:__,[z—
017-1—8)(—4)(2 49x" -2x-17/4
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DEFINITE INTEGRATION

V21
2 -1-—
:_ljd—xz_l log 2
45 x-1Y-21/4 4 £ _H@
2 1
_ |2x 2-2u|[
|2x 24211,
L { 2-21] |2+\/_|}
ol e 2|
_ { 21 - ZI}
|2+\/_|
n/2 n/2 -
Ex.10  Prove that J-log(sinx)dx: I log(cosx)dx:—510g2
0 0
n/2
Sol. Let I= I logsnxydx . 1)
0
/2 . n/2
then  I= j logsin(g—x) dx = I logcosxydx (ii)
0 0

adding (i) and (ii), we get

n/2 n/2 /2

21= I logsin x dx + I logcosxdx = J. (logsinx +logcos x)dx

n/2 T/ 2 .
2 sin X COS X
—|dx

= 2= J- log(sin x cos x)dx = j log
0 0

/2 SiHZX /2 n/2
_ jlog( : )dx: [ log@in2x)dx - | (og2)dx
0 0

0
n/2

h J- logsin2x.dx — (1og2)( )’

n/2

2= log(sin2x)dx—§log2
0

n/2

Let I = J- log(sin 2 x)dx, putting 2x =t, we get
0

1 n/2

J.log (sint (; :—Jlog sint)d t*E I log(sin t)dt
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MATHS FOR JEE MAIN & ADVANCED

n/2
= I log(sin x)dx
0
n
(iii) becomes ; 21=1— Elogz

n/2

Hence J. logsinxdx:—glogZ

1
1 \n
Ex.11 Evaluate Lt (n)

n— o n

n

1

1 \n
Sol. Lety= Lt (n_j

n
n —>wx

n

1 (n!j
Iny nt:)toO o In o

=0-1)- Lt xAnx+0

x—0"

1
=_1-0=-1 = —
= y o

/2 .
asinX +bcosx
Ex.12 f— dx

sin X + cos x

S

/2
asinXx +bcosx
Sol. = J. — &
0

sin X + cos X
_“j-zasin(n/2—x)+bcos(7t/2—x) "J- acosx +bsinx
sin(m/ 2 —x)+cos(n/ 2 — x) s Sinx+cosx

———d& (ii)

0

n/2

21 = = [@+b)x=@+by/2 = I=@+by/4

n/2 .
I (@ +b)sinx + cosx)dX

o Sin X + cOS X
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DEFINITE INTEGRATION

Ex.13

Sol.

Ex. 14

Sol.

Ex.15

Sol.

19
Prove that

ol+

To find
Since

The inequality
also,

=

=
from (ii) and (iii)

sin x

1+x*

19 .
J’ sin X

8
ol +x

19 .
J- sin x
1 +x8

10

nn+v

0

nn+v v

J sinxg dx

<107

X

sin x
dx

19 . 19
S X
] <]

10

1=

1 +x° 1+x

10
| sinx| <1 for x>10
|sinx| 1

|l+xg|_
10<x<19
1+x8>108

| 1+x8|

1 <1_ -
U100 O x|

1+x

>

<107

dx

19
< j10*8 dx
10

dx|<(19-10).10"° <107’

n
Evaluate I |cosx| dx, ) <v<mandn € z.

nm+v

J \cosx|dx:.ﬂcosx| dx + I |cosx| dx
0 0 v

/2

S L

=(1-0)—(sinv—

=2-sinv+2n(l

2nn

0
2nn

Letl= J. [sin x + cosx]dx = n_[ [sin x + cos x]dx

0

(> [sinx + cosx] is periodic function with period 27]

T

v
COSX — ICOSX dx+n I|cosx| dx

0

1)+2n |cosx dx

S t—yola

—0)=2n+2-sinv

27

0

de

<107*

Evaluate : J [sinx + cosx]dx . Here [.] is the greatest integer function.

I3
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MATHS FOR JEE MAIN & ADVANCED

1, 0<x<l
2
0, £§x§3—n
2 4
3n
-1, T<XSTC
[sinx + cosx]=
b
-2 T<X<—
3 7n
-1, —<x<—
2 4
0 7n<xs21t
4
n/2 3n/ 4 T 3n/2 Tn/ 4 27
HenceI=n jldx—i— j 0dx + ‘[ —1dx + .[ —2dx + j —1dx + J 0dx
0 n/2 3n/ 4 T 3n/2 T/ 4

I= n[£+0—n+3—n—3n+2n—7—n+3—n+0}:—nn
2 4 4 2

Ex.16 Let f be an injective function such that f(x) f(y) + 2 = f(x) + f(y) + f(xy) for all non negative real
x and y with f(0) = 1 and f'(1) = 2 find f(x) and show that 3 If(x)dx —x(f(x)+2)is a constant.
Sol. We have f(x)f(y) + 2 = f(x) + f(y) + f(xy)
Putting x=1&y=1
then  f(Df(1) + 2 =3f(1)
we get f(1)=1,2
f(1)#1 (> f(0) =1 & function is injective)
then f(1) =2

1
Replacing y by N in (1) then

f(x)f(a +2 = f(x)+ f(a +11) = f(X)f(a = fx)+ f[a
Hence f(x) is of the type

fx)=1xx

> f(1)=2
fix)=1+x"

and fx)=nx*! = f(1)=n=2
fix)=1+x>

3[ fx)dx — x(f(x)+2) =3[ (1 + x*Mdx - x(1 + x> +2)

3
X
= 3| x+—|—x(3 +x*)+c=c = constant
(X*+5) e
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DEFINITE INTEGRATION

Ex.17 IfFx)= |

Sol.

Ex.18

Sol.

Ex.19

Sol.

3X

dt, then find first and second derivative of F(x) with respect to ®n x atx = ®n 2.

er e

[ — A0X 4x
. . X =ef—e*,
Ine* Ine*

dF 3x 2x
(x) dF(x) _ dx _|3.em. = 2.8
d(Inx) = "gx  d(Inx)

d*F(x) d .
d(Inx) d(nx) ©

=(6e*—4e*)x

_ e4X) = i (e6x _ e4x) X ;
dinx /dx

dx
First derivative of F(x) at x = ®n 2 (i.e.e*=2)is20-24=48
Second derivative of F(x) at x=®n2 (i.e.e*=2)is (6.2°~4.2%) .®n2=5.25. @®n2.

1
Evaluate : f [x[l +sinmx]+1]dx, [.] is the greatest integer function.
|

1 0

Let 1= [ X[l +sinmx]+1Jdx = [ [x[l +sin ox]+ 1Jdx + [ [l + sin 7]+ 1]dx

-1 -1 0

Now [1+sintx]=0if -1 <x<0
[T+sinmx]=1if 0<x<1

0 1 1
I::[ll.dx+_(|;[x+l]dx :1+1£dx:1+1:2.

L b
x —1

Evaluate I
o Inx

, ‘b’ being parameter.

L
LetI(b):I " dx
o Inx

1

dI (b) *J‘ X" nx
db

dx+0-0
Inx

(using modified Leibnitz Theorem)

1 b+l L 1
- b _ _ e
- Jros o] =54
0
I(b)=M (b+1) +c¢
b=0 = 1(0)=0

c=0 . I(b)=2n(b+l)
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MATHS FOR JEE MAIN & ADVANCED

Ex.20

Sol.

Ex.21

Sol.

| jEX cos® xsin® x
Evaluate 0(Tc2 3nx+3x)

jﬁ x’ cos® xsin® x )
Let I_o—(ﬁz —31tx+3x2)dx ........ (@)
J’E(n—x)3 cos” (n — x)sin® (m — x)dx
e -3n(m-x)+3(m—x) (By. Prop.)
(m -x’ —3717 x +3nx’*)cos® xsin’ x
—I L (ii)
-3nx+3x%)
Adding (i) and (ii) we have
T 3 _ 2 2 4 : 2
o1 = J~(7t 3n Z<+3rcx )cos2 xsin"x .
(" -3nmx+3x°)
3 4 ) /2
= 21 = “JCOS xsin® xdx - 21= ZRI cos® xsin® xdx
0
/2
I=n I cos* xsin® x dx
0
3.1x1 3
Using walli's formula, we get 1 = 7 (6.4?(2 )g = :—2

Iff(x) = L=l [x<1 d g(x) = f(x— 1)+ fx+ 1). Find the value of [ g(x)d
(x) = =1 x> @ g(x) =f(x—1) + f(x+1). Find the value of | g(x)dx .

-3

Given,
-x-1, x<-1 —X, x—1<-1 = x<0
) = I+x, -1<x<0 M, X, -1<x-1<0 =>0<x<1
=1 0ex<r PTGl S1<xe
x—=1, x>1 x-=2, x—-1>1 = x>2
Similarly
-x-2, x+1<-1 = x<-2
x+2, -1<x+1<0 = -2<x<-1
fx+1)=
—X, 0<x+1<1 = —-1<x<0
X, x+1>1 = x>0
-2x-2 x<-=2
2, -2<x<-1
-2x, -1<x<0
= =flx-1)+f{x+1)=
gx)=fx—1)+f(x+1) 2%, 0<x<l
2, 1 <x<2
2x-2, 2<x

Clearly g(x) is even,

5 3 5 5
Now [ g(xdx =2[gx)dx + [g(x)dx= 2(]2x dx +j'2dx + }(2x 72)dxj +[@x-2)dx =24
-3 0 3 0 1 2 3
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DEFINITE INTEGRATION

Ex.22 Evaluate I xsin® xcos® x dx .
0
Sol.  Letl= _[ xsin’ xcos’ x dx
0
I= j (r—x)sin’(m—x) cos’(n—x)dx =n I sin’ . cos® x dx — I xsin’ x . cos® x dx
0 0 0

=
2

= ZI:n.ZISiHSX.COSGXdX
0

. 4.2.53.1
=T 07531

Ex.23  Find the limit, when n — o of

1 1 1 1
Jan 1) Jan-2) Jen3H

Sol. Let P—Lim{ ! + ! + ! +....+1—}
el on—12 an-22 6n-3> n

. 1 1 1 1
=L e
“g£°1[\/1(21~1)—12 +J2(2n)—22 +J3(2n)—32 " +\/n(2n)—n2]

o 1 L 1 b dx
=Lim Y ———— =Lim =
“”w;\/r(Zn)—rz WZI: er (rjz '([\/(ZX—XZ)

n.,|2——| —
n n

Putx =t = dx=2tdt

ref o ()] 2o () -2(3

Hence P=m/2.
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MATHS FOR JEE MAIN & ADVANCED

Exercise # 1

/2

1. The value of the definite integral _[ sin| 2x—a |dx where o € [0, «t]
0
I+cosa 1-cosa
A1 (B) cos o ©—, D) —
12
2. Value of the definite integral I (sin”'(3x —4x’) — cos ™' (4x’ —3x) )dx
— 1/2
A)0 B) — = D)=
@) ®B) - ; ;
n/3 ( \
3+243
3. If j &dx=klogk I) then k is-
p 3 +4sinx 3
N B) - )~ D) =
@) 5 (B) - ©7 D)
n+l 4
4. Suppose for every integer n, J f(x)dx =n”. The value of J. f(x)dx is:
n =
(A)16 (B) 14 (©)19 (D)21
Totdt
5. Iff(x) =e2™ and g(x) = _[ ¢ then f'(2)
2
(A) equals2/17 (B) equals 0 (C)equals 1 (D) cannot be determined
eeJ~ dx
6- ), XInx-In(lnx)In(In(lnx)) °duals
1
(A)1 (B) < (C)e—1 (D) 1+e
7. The value of the definite integral I((X +1 )ex.lnx) dx is-
1
(A)e (B)ect! (C)ex(e—1) (D)ek(e—1)+e
2nm .
8. _‘- (| sinX | —{ 31121x D dx (where [ ] denotes the greatest integer function and n € I) is equal to :
0
(A)0 (B)2n (C)2nn (D)4n
t (log 2)2
9 [|log, 2—2—= |dx=
3 1n2
(A)0 B)1 ©O2 (D)4
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DEFINITE INTEGRATION

10.

11.

12.

13.

14.

15.

16.

3 .
X sin2x
, x>0 then J

1

sin
Suppose that F(x) is an antiderivative of f(x) = dx can be expressed as -

1 1
(M) F6)-FQ2) (B) 5 (F(6)-F(2) (©) 7 (FO)-F(1) (D) 2(F(6)-F(2))

ln(gj
The value of the definite integral, J. cos( ) 2xe" dx is

0

Al (B) 1+(sin 1) (C)1—(sin1) (D) (sinl)—1
The value of th ﬂ——JK——— here 0 < 0. < — , i equal to:

e value of the integra + 2xcosq i1 Where o 5> is equal to:
A) si B i C D g
(A)sina (B) asin o ( )2sin0c ( )2sm(x

1 30,2
If x satisfies the equation UL])& [I L dt} —2=0 (0 <o <m), then the value x is

o t*+2tcosa+1 4o+l
(A)+ / q (B) + /Zsmoc (©)+ / .oc D)+ 2 fsma
2sina o sina o
The value of the definite integral ! (I+x )(1 X% (a>0)is
T T
(A) n (B) 5 ©Onxn (D) some function of a.

The value of the definite integral I @+ )" dxis

B l C L(E_ tan_l l] D
(B) 5= © =3 o O
1 for 0<x<1
Let f'be a continuous functions satisfying f" (In x) —[ and f(0) = 0 then f'(x) can be defined as
x for x>1
1 if x<0 1 if x<0
(A)f(x)= (B) f(x)=
- 1-e" if x>0 - et -1 if x>0
X if x<0 X if x<0
©Of=| (D) ()=
L e if x>0 = et =1 if x>0
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MATHS FOR JEE MAIN & ADVANCED

17. Iff(n)=2 and I(f(x) +1"(x)) sinx dx =5, then f(0) is equal to : (it is given that f(x) is continuous in [0, 7t])
0

(A)7 (B)3 ©)5 D)1
18. Lim | sec? [ij +sec? [ZLJ +...4sec’(n— 1)i + 4 has the value equal to
- 61 6n 6n 6n 3
NE) 2
A) — B 0)2 D) 7=
(A) 3 (B) 3 © (D) NG}
. i
19. I;L%l [I(l +x)* dx} is equal to
0
4 4
(A)2n2 (B) - (©)m (D)4
20 Let f(x) ]. d d g be the i ff. Then the value of g'(0) i
. et f(x)= | 7= an e the inverse of f. Then the value o is
SN+ t4 g &
A)1 (B)17 ©) V17 (D) none of these
Inm e~ .
21. I — = dxisequal to
2,
Inn—1n2 1—cos(e j
3
(A) 3 B)-3 ©) )-
3n/4
22. The value of the definite integral J ((l +x)sinx +(1-x)cos x)dx , 18
0
3n T s
(A)2 tan? (B) 2tanz ©)2 tang (D)0
1 2
23. Leta, b, c be non-zero real numbers such that ; "'(1 +cos® x)ax® + bx + ¢)dx :J' (1 + cos® x)ax® + bx + c)x » then
0 0
the quadratic equation ax2+bx +c=0has-
(A)norootin(0,2) (B) atleast one root in (0,2)
(C) adoubleroot in (0,2) (D) none
24, Let f be a one-to-one continuous function such that (2) =3 and £(5) = 7. Given Jf (x)dx =17, then the value of
the definite integral J f'(x)dx equals
(A)10 B)11 ©)12 D) 13
d
25. If jCOSt dt = det then the value of 2 is
dx
75in? .2 7sin x2
ng;zx (B) 28inx ) —= (D) none of these
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DEFINITE INTEGRATION

26.

27.

28.

29.

30.

31.

32.

34.

X

If g(x)= I cos* tdt, then g (x + ) equals

0

A)gx)+gm B)gx)-g(m ©) g g(m D) [gx)/g(m]

r S’ (x) |
LetS (x)= J. Intdt (x>0) andH(x):T.ThenH(x) is:

<2

(A) continuous but not derivable in its domain
(B) derivable and continuous in its domain
(C) neither derivable nor continuous in its domain

(D) derivable but not continuous in its domain.

[x]dx
The expression g’. , Where [x] and {x} are integral and fractional parts of x andn € N, is equal to :
j {x} dx
1 0 1
@) — ) — (©n (D)n-1

0
The true set of values of'a' for which the inequality .[ (37 >-2.3%) dx >0is true is:

(A)[0,1] (B) (0,-1] (©)[0, ) (D) (=o0,= 1]V [0, 0)

1
n n 1
The value of +r —|d 1
e value o '!(H(X ))(ZXHJ X equals

r=1 k=1
(A)n (B)n! (©)(+1)! (D)n-n!
n/2

The value of the definite integral J sinx sin 2x sin 3x dx is equal to :
0

N B)- = 0-1 D) =
@3 (B)- 3 ©-3 D) 5
If g(x) :]gcos“ tdt, then g(x + m) equals -
0
8x)
(A) g(x) + g(m) (B) g(x) — g(m) (©) gx)g(m) D) o)
. n r3
Eg ,Z_:‘(r“ +n4j equals to :
1 1 1
(A)en2 (B) = ®n2 (C) z on2 (D) — ®n2
2 3 4
/2 D g
Leta = J (1-sint)"sin2tdt then Lim Z—“ is equal to
0 n—ow n=1 n
(A)1/2 B)1 (C)4/3 (D)3/2
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35.

38.

40.

41.

42.

43.

n/ 4
Ifln = ,[ tann xdx then lim n (In + In—Z) =
0 n—ow

)1 B) 172 (€) w (D)0
3
+2
IZ(X—)de is equal to -
52x° —10x+53
(A)2 ®) 1 (©) 12 D) 52
XZ
The slope of the tangent to the curve y = | cos™ t* at x = — is
P ¢ ! G
I8 3 B 1 B 1
M5 n B) |37 n ©) ) 7 (D) None of these

A function f(x) satisfies f(x)=sinx + Jf '(t) (2 sin t —sin’t) dt then f(x) is
0

X sinx 1—cosx tan x

(B) ©)

1-sinx 1—sinx COSX 1-sinx

A)

2008
The value of \/n[ J X |sin7x | dx] is equal to

0

(A) {2008 (B) ©/2008 (©)1004 (D)2008

2
COS™ X

For any integer n the integral je cos’@n+1)xdx has the value

0

A)r B)1 ©)0 (D) none of these

n/2

The value of the definite integral I Jtanx dx , is
0

(A) V2 ® 75 (©) 1an ®) 57

X2

I/ f(4j[f(X) —f(=x)]
Letf: R —> R, g: R — R be continuous functions. Then the value of integeral J
Ink

g[

5 dx is:

X
J[g(X) +g(=x)
4
(A) depend on A (B) a non-zero constant  (C) zero (D) none of these
If g (x) is the inverse of f (x) and f (x) has domain x € [1, 5], where f (1) =2 and f (5) = 10 then the values of
5 10
j f(x)dx + j g(y)dy equals
1 2

(A)48 (B)64 (©)71 (D)52
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44.

45.

46.

47.

48.

49.

50.

51.

. t
Let f : R > R be a differentiable function and f (1) = 4. Then the value of 1{1} _[ ;dt is -
4
(A)87'(1) (B)4f'(1) ©2f') D) f'(1)
The value of | —— & i
evalueof | ———F——— is
S2-x)V1-x°
(A)0 (B) — © = (D) cannot be evaluated
- - cannot be evaluate
V3 V3

.o | . . 2m . (n=Dm
lim — |sIn—+sm—+.....+smn is equals to :
n—w N n n n
(A0 B)r ©)2 (D) none of these

1

n -1
LetC, = I de then Lim n*>-C, equals

1 sin” (nx) n—o

n+l

1

A1 (B)0 ©O)-1 )3
4k
J. dx =
G —x) +x
N B) 0= D
()2 ()3 ()5 (D) none

2

o dx
Positive value of 'a' so that the definite integral J‘+—\/— achieves the smallest value is
. X+VX

) i i
(A) tan 3 (B) tan ] (C) tan D) D)0
3+Mmn3

J‘ In (4+x)

dx is equal to :
5 ng ID(A+X)+1n(9-x)
) 5

(A) cannot be evaluated (B) is equal to E

. . 1
(C)isequaltol +2 ®n3 (D) is equal to 3 +®n3

1
Suppose the function g (x) = x4 ax+b (n e N) satisfies the equation J' (px+q)g,(x)dx =0 for all linear
-1

functions (px + q) then

3
(A)a =b =0 (B)b,=0; a = i3
Ca=0:b = — Dyac— i p o
(©a,=0:b,== 7 73 D)a,= 5 73 b= 03
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55.

56.

58.

59.

o " 1+ cos2x T )
Forn € N, the value of the definite integral J. de where 5 <V<mis-
0

(A)2n+1-cosV (B) 2n—sinV (C)2n+2—sinV (D)2n+1—sinV

X

Letf(x)= '[ e’dt andh(x)= f (1+g(x)), where g (x) is defined for all x, g'(x) exists for all x, and g (x) < 0 for x > 0.

-1
If h'(1)=e and g'(1) = 1, then the possible values which g(1) can take
(A)0 B)-1 (O-2 (D)4

_w2 N1—sinx dx
-_— i

N\gv_,w";.’

e
1+cosx
B 2 ~ en/é
(A) |:e w2 _Z o \/E:| (B) 2e 3 S
V3 3
n/3
(©) Ze—n/z[%_ﬁen/4+en/6] (D) [26-7:/3_\/2_6-7:/4}
x+h X
[ 1n*t de—[1n’t dt
Limit -2 a equals to :
h—>0 h
21
(A)0 (B) ®n2x () 2% (D) does not exist
1/x 2
. In(1+t%)
I{E}.} (X3;.;x 1+¢ dt] equals
(A)1/3 (B)2/3 ©1 (D)0

g(x) t cos X

. 1.
Letf(x)= '([ ﬁ where g (x) = ?[ (1+51nt2)dt.Alsoh(x):e*‘x‘andf(x): XZSIH; if x # 0 and £(0) =0 then

T
f'| =
(2) equals

(A)h'(0) (B)h'(0) (©)h'(09) (D) Lim xsinx

1—cosx

1

2A

If f(x) = A sin [%} +B, f (%j =2 and If(x)dx = ——, then the constant A and B are-
T

0
T

A) Z and
()zan2

2 —4 4
(B) — and 3w (C)0and — (D) —and0
T I T
37
The value of the definite integral _[ ({x}2 +3(sin 2nx))dx where { x } denotes the fractional part function.
19

(A)0 B)6 ©)9 (D) can not be determined
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60.

61.

62.

64.

65.

66.

67.

68.

The true solution set of the inequality, ./5x — 6 — x> +[§Idzj > x J‘sin2 xdx is:
0 0
(A)R (B)(1,6) ©)(=6,1) (D)(2,3)
r=4n \/H

The value of Lirg Z

SRS \/;(3\/;4—4\/;

)2 is equal to

L L ol " o
(A) 33 B 12 © 7 D) 3
143 4 1/\3
2 4
If X -cos”' Xz dx =k J X -dx then k' equals
71/\51—)( I+x o 1-x
(A (B)2x (€)2 ®)1

1 1
ForU = I x"(2-x)"dx;V, = I x"(1 —x)"dx n € N, which of the following statement(s) is/are ture ?
0 0

(AU, =2"V, (B)U =27V, (©)U, =2V, D)U, =22V,

(/)3

x*.sinx’® dxequalsto:
0

A1 (B)1/2 (©)2 (D) 1/3

Suppose that the quadratic function £(x) = ax?> + bx + ¢ is non-negative on the interval [-1, 1]. Then the area under

the graph of f over the interval [-1, 1] and the x-axis is given by the formula

(A)A=f(1)+/(1) (B)A- f(— %j " f@
(C)A= %[f(—l) +2f£(0)+f(1)] (D)A= %[f(—l) +4£(0)+f(1)]

g
The value of I (1-x )sin xcos” xdx is -

3

7
(A)0 (B) 7 —% (©€)2n—13 (D) 5 =27’
The interval [0, 4] is divided into n equal sub-intervals by the points x,, x,, X,, ....... D S

32
A4 (B)8 © 3 (D) 16
1/n
: 1 2’ n’

}.l—l;lolo |:[1+FJ(I+FJ(I+FJ:| iS equal to :

ef[/Z 2
(A) e (B)2e*e™ €) Se” (D) none of these

€ €
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1
X
xIn|1+—|dx =
69. _[ ( 2}

0

3 3 1,27 3
2l1-2m2 373 3., —mZl 2
(A)4( 2) B373M © ;+7hy, O 5
T X 2
70. Let I(a)= J.(— +asin xj dx where 'a' is positive real. The value of 'a' for which I (a) attains its minimum value is
a
0
A 71\/z B) 71\/E C \/E D \/E
W5 B) y[m 5 ©)\1g ®) 33
(sinx)dx
71. The absolute value of j ————— is less than
(1+x%)
(A)10710 B)10~1 (©)1077 D)107?
72. If J. T dx = (where [ ] denotes greatest integer function) then value of k is
(A)11 (B) 101 (©)110 (D) none of these

a b
73. Leta>0and let f(x) is monotonic increasing such that £ (0) = 0 and f'(a) = b then jf (x)dx + .[f “(x)dx equals
0 0

(A)a+b (B)ab+b (C)ab+a (D) ab
74. J. (cosax —sin bx )’ dx where a and b are integer is equal to -
(A)—m (B)0 ©)rn (D)2n
n
75. 1;20101 W is equal to
1 1
(Ae (B) 7 ©1 () [Inxdx
0
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Exercise # 2

1.

The equation 10x* - 3x%>— 1 =0 has

(A) at least one root in (-1, 0) (B) at least one root in (0, 1)
(C) at least two roots in (-1, 1) (D)norootin (-1, 1)
2 Neotx
The value of the integral ——F——dx is-
g rJeotx ++/tan x
(A) /4 (B) m/2
311.‘{ 8 [cot X nj.Z dX

D =

© s \/cotx+\/tanx (D) o 1+tan’ x

The function f is continuous and has the property

1
f(f(x)) = 1- x forallx e [0, 1]andJ = [f(x)dx then
0

1

(A f 1 + f (Ej =1 (B) the value of J equal to

4 4 2

1 2 " sinxdx
O f (—) - f (—] =1 (D) I ——————— has the same value as J

3 3 (sinx +cosx)
Let T dx T x*dx 0

etu= |—/———— &v=|—F———— then-
0x4+7xz-i-1 0x4+7xz-+-l
(A)v>u (B)6v=m (C)3u+2v=>5mn/6 (D)yu+v=n/3
If f(x) = I(cos“ t+sin?t) dt, then f (x + m) is equal to :
0

(A) f(x) + () (B) f(x) +2 f(n) (O)fx)+f (g) (D) f(x) +2f (g)

Let f(x) and g (x) are differentiable function such that f(x)+ J g(t)dt =sinx (cos x —sin x), and (f '(x))2 +
0

=1 then f(x) and g (x) respectively, can be

1 . cos2x
(A) o sin 2x, sin 2x B) 5 »cos 2x
| . .
© 3 sin 2x, —sin 2x (D) — sin?x, cos 2x
J ;2 dx
o L+x)I +x7)
A 4 B z
N ®) 7
(C) is same as I[ a+ x)(l ) (D) cannot be evaluated

(gx))’
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8. Which of the following definite integral(s) vanishes
/2 2n e T
dx 1+cos2x
-3 _ -
(A) ! In(cot x)dx (B) ! sin® x dx (©) 1/£ " (D) ! / o
1 2
9. The value of I 2X"+3x+3 dxis:
o (D) (37 +2x+2)
(A)  2m2—tan 2 (B)E +21n2 —tan™! 1
4 4 3
i
(C)2In2—cot™!'3 (D) -7 +Ind+cot™12
1
10. Let f(x)= I (1= t])cos(xt)dt then which of the following hold true?
-1
(A) £(0) is not defined (B) Lim f(x) exists and equals 2
x—0
(C) Lim f(x) exists and is equal to 1 (D) f(x) is continuous at x =0
x—0
11. Which of the following are true ?
() | xfsinx)dx = g [ fsin x)dx () | 6 )dx =2 [ f(x* dx
a a —a 0
nn T b—c b
(©) I fcos” x)dx = n.j fcos® x)dx (D) I f(x + ¢c)dx = If(x)dx
0 0 0 c
12. Let f(x) is a real valued function defined by :

0= +x2 [ t£(0)dt + x° [ £(1)dt

then which of the following hold(s) good ?

1
10 30
A) | t-f(H)dt=— B)f(1)+f(-1)= —
@) [rtdt=, (B) f(1) +f-1)= 3
1 h 20
() j t-f(t)dt > jf(t)dt (D) f(1)-f(-1)= 1
1 -1
13. Given f is an odd function defined everywhere, periodic with period 2 and integrable on every interval. Let

g(x)= j f(t) dt. Then -
0

(A) g(2n) =0 for every integer n (B) g(x) is an even function
(C) g(x) and f(x) have the same period (D) none of these
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14.

15.

16.

17.

18.

29.

20.

21.

22.

Ifa, b, ¢ € R and satisfy 3a + 5b + 15¢ = 0, the equation ax* + bx? + ¢ =0 has -

(A) atleast one root in (-1, 0) (B) atleast one root in (0, 1)
(C) atleast two roots in (-1, 1) (D)norootin (-1, 1)
Which of the following are true ?

(A) jx . f(sinx) ¢ :g, I f(sinx) dx (B) J' f(x)* dx=2. Ja' f(x)? dx
a a -a 0
nmn Tl: b-c b

© [f (0052 x) dx=n.|[ f (0052 x) dx ) [ fx+c) dx=[ £(x) dx
0 0 0 c

[ Int
Iff(x)= I lj_t dt where x > 0 then the value(s) of x satisfying the equation, f(x) + f(1/x) =2 is
1

(A)2 B)e (C)e? (D) &?
LetS - + = + - 1 + ! then Lim S i
- — im -
T miDm+2) M+2Yn+4) M+3)n+6) on M O 1S
3 9
(A) IHE (B) lnE (C) greater than one (D) less than two
/2 /2 /2
Suppose I, = I cos(msin® x)dx ; I, = .[ cos(2msin’ x)dx and I, = J cos(nsinx)dx | then
0 0 0
(A)1,=0 (B)I,+1,=0 (O, +L+1,=0 (D) 1,=1,

0 -
ze
The value of definite integral J‘ﬁdz
0 l - e_zz

T o 1
(A)_Elnz (B) 51112 (C)—n®n2 D) nmf

2n
If1= j sin® xdx, then
0

/2 27 /4

(A)1=2 Isinz xdx (B)I=4 I sin® xdx ©)1= J.cosz xdx (D)1=8 j sin? xdx
0 0 0 0
i dx
If I = — ;n € N, then which of the following statements hold good ?
0 (1 + xz)
_ |
(A)2nl, ,=27"+@n- 1)1 B)L=c+7
C)I—E—l Dl—l—i
OL=¢"7% L= 76 ™ 43
The value of integral Ix fsinx)dx =
0
. T n/2 n/2 . T
(A) Eff(sm x)dx (B) T I fsin x)dx o I fcos x)dx (D) Eff(cos x)dx
0 0 0 0
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23.

24.

X

Letf(x)= j (tsm at+bt+ c)dt where a,b, ¢ are non zero real numbers, then Lim —— fx )
—x x—0 X
(A) independent of a (B) independent of a and b and has the value equals to c.
(C) independent a, b and c. (D) dependent only on c.
LetL= Lim I where a € R then L can be
n—oo n X
T
(A)m (B) By ©o D)1

m) [Assertion & Reason Type Questions] -

These questions contains, Statement I (assertion) and Statement II (reason).

(A) Statement-I is true, Statement-II is true ; Statement-II is correct explanation for Statement-I.

(B) Statement-I is true, Statement-II is true ; Statement-II is NOT a correct explanation for statement-I.
(C) Statement-I is true, Statement-II is false.

(D) Statement-I is false, Statement-II is true.

Statement-I : If f(x) = ‘[% (x>0), then fix)=— f( j

1

2

Stat urHﬂ)Imwtm ﬂﬁfp) L (1nx)
atement-i1 : X)= |7 ,then (X — | & o
y t+1 X 2

n/4 dX
Consider I = J :
v 1-sinx

Statement-I1: I=0

Statement-IT : J f(x)dx =0, wherever f (x) is an odd function

—a

55
Statement-I : If {.} represents fractional part function, then J {x} dx :ﬂ
8

0

t
Statement-I1 : If [.] and {.} represent greatest integer and frational part functions respectively, then j{x} dx = [2] W ¥

Statement-I : The equation 4x*>—9x*+ 2x + 1 =0 has atleast one real root in (0, 1).

b
Statement-I1I : If'f is a continuous function such that J f(x) = 0 , then the equation f(x) = 0 has atleast one real root

a

in (a, b).
Statement-I : J - 0056099 (x — _j dx=0-.
3% *

smmmmpn:jf@mx=0ﬁfew=—f@)

—a
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10.

11.

12.

1 3
Statement-1 : If f(x)= I(xf(t)+1) dt, then J'f(x)dx =12
0 0

Statement-II : f{x) =3x+1

Letfix)=x—x*+1.

1
Statement-I : g(x) =max{f(t) : 0 <t<x}, then Jg(x)dx = 29
0

24

Statement-I1 : f(x) is increasing in (0, %] and decreasing in (%, 1) .

T i

i
Statement-I : Ixtanxcos3 xdx = —J‘tanxcos3 xdx .

Statement-II : Jx f x)dx =

0 0

b
a+b

2

b
[ 7 eax.

a

Satement-|: The function f'(x) = J- J1+t* dt isan odd function and g (x) =" (x) is an even function.
0

Statement-I1: For a differentiable function f (x) if /' (x) is an even function then f(x) is an odd function.

10w

Statement-1I : I ‘ cosx] dx =20
0

b
Statement-11 : J.f(x) dx >0, thenf(x)>0, Vx € (a,b)

a

n-l1 1 n
Statement-I : z—(\/z + 1] < I(\/;+l)dx <Z—[\]Z+1J ,neN.
~n|{\n 0 “n|\Vn

1 n
Statement-II : If f (X) is continuous and increasing in [0, 1], then Zif[ij <Jf(x)dx < Zif(i),
0 r=1

r=0
wheren e N

Given f(x) = sin®*x and P(x) is a quadratic polynomial with leading coefficient unity.

2n
Statement-I : J' P(x)-f"(x)dx vanishes.
0

2n
Statement-II : J f(x)dx vanishes
0

Statement-I : Let m & n be positive integers. a = cos { _[ (sin mx. sin nx)dx} ,ifm#n&

-

b=cos {J (sin mx. sin nx)dx} ifm=n,thena+b=2.

m#n

g
0, P
Statement-I1 : I (sinmx.sinnx)x = { , where m & n are positive integers.

T, mMm=n

-7

I3
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Exercise # 3

Following question contains statements given in two columns, which have to be matched. The statements in

Column-I are labelled as A, B, C and D while the statements in Column-II are labelled as p, g, r and s. Any given

statement in Column-I can have correct matching with one or more statement(s) in Column-II.

GV

(B)

©

D)

(A)

(B)

©

(A

(B)

Column-I

XCOSX

The function f(x) = —Zx is not defined at x =0.
sin x

The value of f(0) so that f is continuous at x =0 is

1
dx
The value of the definite integral |————— equalsa+b/n2
valu il |

where a and b are integers then (a + b) equals

n

2 —
Given " Isec 0—tan©

5 d6 =1 then the value of tan (n) is equal to
e

sin”'(nx)dx then

"—'—;5 | =

1

Let a = I tan”'(nx)dx and b, =
1
n+l

=
=

. a
Lim b—“ has the value equal to

Column-I

1
I(l+(2008)xmw)e#m8dx equals
0

1 e
The value of the definite integral J-e*xzdx + j J—-Inx dx is equal to
0 1

1
1,72 .73 _1\n-l.n :
Ijnl[l 22:3% (n-1)""n j  equals

n—o0

Column-I

If [ ] denotes the greatest integer function and

3[x]- M; x#0 ) z
X , then is equal to J- f(x)dx

2 ;x=0 -3/2

f(x)=

n/2
The value of J-

-n/2

CcOSX .
dx of is

X

1+e

Column-II

® -1

@ 0

(r) 12

(s) 1

Column-II

® e!

) e 1/4

) el2

(s) e

Column-II

® 1
2

@ -5

I3
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©

D)

A

(B)

©

D)

sin O cosecO
X 1 3
If1 = dxand [,= ————dx then the r -
! '!‘l—i-x2 ? Jl. x(x* +1) ® 2
Il I% IZ
value of |gh*h I —~1l, s
1 T+L -1
If f(x) and g(x) are two continuous functions defined on (s) 0
R, then the value of j {(x)+ f—x)Hg(x) - g(=x)idx, is
1 1
Let f(0)= I(x +sin0)’dx and g (0)= J.(X +c0s0)*dx where 0 e [0, 27].
0 0
The quantity f(0) — g(0) V 0 in the interval given in column-1I, is
Column-I Column-II
(E 31) .
4 4 ®» negative
3n .
Vi n @ positive
B |
2 2 (r) non negative
Y n
(0, Zj v (Ts 27‘) (s) non positive

GV

(B)

©

D)

Column-I Column-II
Suppose, f(n) =log,(3) - log,(4) - log,(5) ......... log, ,(n)

100

then the sum »"f(2") equals (D) 5010

k=2

Let f(x)= \/l+x\/1+(x+1)1/1+(x+2)(x+4) @ 5050

100
then J f(x)dx is ) 5100

0
In an A.P. the series containing 99 terms, the sum of all the (s) 5049
odd numbered terms is 2550. The sum of all the 99 terms of
the A.P. is

100

[Ta+m-1

Lim =— equals
X

x—0

I3
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6. Column-I
/2
(A) J. In (tanx +cotx) dx=
0
/2 .
(B) I sin X —cos X _
¢ (sinx +cosx)’
2n
(C) I x (sin” x cos* x) dx =
0
/2
(D) j (2Insinx —Insin2x) dx=
0
7. Column-I
1 2
3x
A =
@ e
5 j~ sin x”dx B
®) ¢ sinx’ +sin(x —14)
1 13
— | xldx =
© 56 ! [x]d
{where [.] denotes greatest integer function}
ol
D Insin2xdx =
(D) nln2 7,
8. Column
g(ch) dt .
(A) If f(x)= | ———= whereg(x)= | (1+sint”)dt
0 V 1+ t3 .([
then the value of f'(n/2)
(B)
j f(t)ydt = (f(x))’ forall x, then f(2) equals
0
©
. (sin2x b
L

If f(x) is a non zero differentiable function such that

b
If I (2+x —x*)dx is maximum then (a + b) is equal to

the value equal to

+a +—2j =0 then (3a + b) has the
X

Column-II
(9] %2
(@ nén2
(r) 0
- g on2
Column-II
® 7
@ :
2
() 1
) 2
Caumn|
® 3
@ 2
) 1

(s) -1

I3
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10.

11.

GV

(B)

©

A

(B)

©

D)

GV

(B)

©

D)

Column-I

.fo(sin2 (sinx) + cos’(cos x))dx
0

]5 xdx
o 1+sin” x
n2/4

I (Zsin\/;+\/;005\/;)dx equals

0

Column-I

2
T

Let f(x)= IXSi"X (I1+xcosx Inx +sinx)dx and f(gj =7

then the value of f(m) is

1+2cosx

(cosx +2)’ dx and g(0)=0

Let g(x)= J.

b4
then the value of g(zj is

Ifreal numbers x and y satisfy (x + 5)? + (y— 12)? = (14)? then

the minimum value of /(XZ + yz) is

Let X an t en the value
( ) 3 3 3 6 ( ) }[2

Column-I

IJQ [x* Jdx
[x* —28x+196]+[x"]

4

{where [.] denotes greatest integer function}

X
I'—'dx=
-1 X
11,mlg"’+2"”"+ ..... +n”

1
1
SOSOJVXZOO dx =—, then o =
a
-1

Column-II
® ™
T 2
@ >
P 2
(r) x
P 2
(s) 22
Column-II
®» rational
@ irrational
(r) integral
(s) prime
Column-II
1
®) 100
@ 3
1
® 3
(s) 1

I3

Add. 41-42A, Ashok Park Main, New Rohtak Road, New Delhi-110035

+91-9350679141



MATHS FOR JEE MAIN & ADVANCED

12.

13.

1 :
Let IT41m TJ.(sm x +sinax)*dx =L then
0

Column I Column II
(A) for a=0, the value of L is ®» 0
B) for a=1 the value of L is Q 12
© for a=—1 the value of L is (r) 1
D) V ae R—{-1,0, 1} the value of L is (s) 2
Column-I Column-II
In(1+x)
Lim 1-tan2y)"d
A) Lim = — ! ( Y)Y equals ® 1
(B) Lim (™ +e* +x)"™ equals @ €
= n
Let f(x)= Lim » ———— then j equals r e?
© (0= Lim 3,5 5. then Lim £(x) eq @
(s) e?

Part # 11 ) [Comprehension Type Questions] -

Comprehension # 1

]‘- t? dt

. 1(a+t)’?

Suppose Lim2———— =/ where pe N,p=>2,a>0,r>0 and b=0.
x>0 bx —sinx

If [ exists and is non zero then

(A)b>1 (B)0<b<1 (C)b<0 (D)b=1

If p=3and /=1 then the value of 'a' is equal to
A)8 ®3)3 ©)6 D)32

If p=2 and a=9 and / exists then the value of / is equal to
(A)32 B)2/3 ©13 D)7/9

Comprehension # 2

{max.(f(t))+min.(f(t))
2
Consider gx)=| x-5| +| x—4| 4<x<5

tan| sin”! [6;)(] x>5
Vx2 —12x+37

where f (x) =x>—4x+3.

s OStSX} 0<x<4
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On the basis of above information, answer the following questions :
5

Jg(X)dX is equal to

2

(A)5/3 B)3 (©)13/3 (D) 3/2
x2

If h(x)= I g(t)dt, then complete set of values of x in the interval [0, 7] for which h(x) is decreasing, is -
0

A)6,7] (B)(5,7] © (Vo.7] ®) (V6.7]
gx)-g0)
m In(cos@ —x)) is equal to -

(A)0 B)1 ©)2 (D) does not exist

Comprehension # 3

Letg(t)= J- f(t, x) dx . Then g'(t)= T— (f(t, x)) dx. Consider f(x)=

X1 X1

]‘-ln (1+xcos0)
0 cos0

Range of f(x)is
2 2
-T T " w

A) (O B) (0, C)|—,— D)| —,—
(A)(0,m) (B) (0, ) ()(2 zj (){2 2}
The number of critical points of f(x), in the interior of its domain, is
(A0 31 ©)2 (D) infinitely many
f(x)is
(A) discontinuous at x =0 (B) continuous but not differentiable at x = 1
(C) continuous atx =0 (D) differentiable at x =1

Comprehension # 4

Consider the function defined on [0, 1] > R

SINX —XCOSX .
fx)=———— if x#0andf(0)=0
X

1
j f(x)dx equals

0

(A) 1—sin(1) (B)sin(1)-1 (C)sin(1) (D) —sin (1)
ITLI? tizjf (x)dx equals

(A)1/3 (B)1/6 (©) 112 (D) 1/24
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Comprehension # 5

Suppose a and b are positive real numbers such that ab = 1. Let for any real parameter ¢, the distance from the origin
to the line (aeY)x + (be™)y = 1 be denoted by D(t) then

dt

1
The value of the definite integral 1= |7 7 isequal to
& J (D)

-1, a° e+l , b
A) —| b+ B a’+—
A = (b + (B) — <

-1 , b’ e +1(,, a’
C a’+— D b +—
(©) = ( = (D) = €
The value of 'b' at which I is minimum, is

1 1
(Ae (B) N © Je D) e
Minimum value of I is
1 1

(A)e-1 Be— 7 (©)e (Dye+~

Comprehension # 6

v(x) (i
If y= J- f(t)dt, let us define &y in a different manner as % =v'(x) 2 (v(x)) — u'(x) f*(u(x)) and the
u(x)

d
equation of the tangent at (a, b) asy —b = (%j (x—a)

2

Ify= .[ t* dt , then equation of tangent at x = 1 is

(A)y=x+1 B)x+y=1 C)y=x-1 (D)y=x

IfF(x)= ](' et2/2 (1-1t?) dt, then iF(x) atx=11s
1 ’ (j)(
(A)0 (B)1 (©)2 (D)1

4

Ify= [ Intdt,then lim Y
X}

x-0"  dx

(A)0 (B) 1 (0)2 D)1
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Comprehension # 7

Letg(x)= I f (t)dt, where f is a function
0

whose graph is show adjacently.

On the basis of above information, answer the following questions :
Maximum value of g(x) inx € [0, 7] is -

A3 (B)9/2 (©)32 D)6
Value ofx at which g(x) becomes zero, is -

a3 B)4 ©)5 D)6
Set of values of x in [0, 7] for which g(x) is negative is -

(A2, 7) (B)3.7) (©)(4,6) )G, 7)

Comprehension # 8

Let the function f'satisfies

X)) ' (x)=f(—x) f'(x) forallx and f(0)=3.
The value of f(x) - f(—x) forall x, is

A4 B)9 O12 D) 16
]i o ;(x) has the value equal to

A)17 B)34 (©)102 D)0
Number of roots of f(x) =0 in [-2, 2] is

(A)0 (B)1 ©2 (D)4

Comprehension # 9

Let f(x) be a differentiable function, satisfying f(0)=2,{ (0)=3 and " (x) =f(x)
Graph of y = f(x) cuts x -axis at

1 1
(A)x:—51n5 (B)x= 51n5 (C)yx=—on5 (D)x=®n5

Area enclosed by y = f(x) in the second quadrant is

1
(4) 3+ (B) 24 Ins (©3-+5 D)3
1 :
Area enclosed by y=f(x),y=f!(x),x ty=2andx +y= —511’15 is

(A)8+%ﬂn$2 (B)872J§+%ﬂn$2 (C)ZJgféﬂnﬂz (D)8+2J§—%an$2
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Comprehension # 10

1 b
The average value of a function f(x) over the interval, [a, b] is the number M = b_aj f(x)dx

b 1/2
The square root {bl—j[f(x)]2 dx} is called the root mean square of f on [a, b]. The average value of p is
—a
attained if f is continuous on [a, b].

On the basis of above information, answer the following questions :

1. The average ordinate of y = sin x over the interval [0, «t] is -

(A) 1/n (B) 2/ (C)4/m? (D) 2/r?
2. The average value of the pressure varying from 2 to 10 atm if the pressure p and the volume v are related by

pv¥?=1601is -

P p— (B) 7= O ) e

320 (310 +32) 1o +32 320 (Y10 +32) 320 (Y10 +32)
2
cos” X

3. The average value of f(x) = — on [0, n/2] is -

sin” x + 4 cos” x
(A) /6 (B) 4/n (C)6/n (D) 1/6
Comprehension # 11

Suppose f(x) and g (x) are two continuous functions defined for 0 <x < 1.

1

1
Given f(x)= j (D) dt and  g(x)= j ¢ g(t)dt X
0 0
1. The value of f(1) equals
(A)0 B)1 (C)e! (D)e
2. The value of g (0)—£(0) equals
@ = B) = © = )0
3-¢ e’ -2 er—1
3. The value of 20 equals
g(2)
1 1 2
(A)0 (B) 3 © = D) —
e e
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Exercise # 4

1. Compute the integrals :
-13 1 g
dx . . xdx
O B ey m e -1ed g
3 - - sin” X
2 Y@ —x) 0 %
j&dx ‘f 1+x d j‘ dx
X .
av) o 1+x A RS VD XX -1
R
3 dx

3 b
—)J - - | cosx| dx
(VID) £(2x2+1 ) (VII) ;!.I(x x-2) dx (IX) l

1

X _[[XZ Jdx XD j [cos™ x]dx, where [.] represents the greatest integer function

0 -1

© dx 0 dx 4 XZ
(XII) B (XTI d

_J;x2+2x+2 JLX x> -1 (XIV) -([1+x X

/2 1 2
vy JeosOsin'0 40 ypy  [sin"x dx ooy [HRX ax

0 0 X

1 1
(XVIII) Jxe"dx (XIX) ‘[xz sin” xdx .

0 0

s

2 1 . 1

Xxx) j e Xcos®(2n+1)xdx,nel (XXI) Evaluate: | — sin| X — —| dx.

0 2 X X

2. Evaluate :

T 2t f(X)
o Ilog(l + cos x)dx 1)) _[ 00+ f2t—x) dx

0 0

: :

2

(IIm) jlog(l + tan x)dx awv j xsin 2 xdx

0 o cos* x +sin? x
W J-x4(1—X)4 dx VD “j-zasinx+bcosx

¢ 1+x o sin(%+x)

Add. 41-42A, Ashok Park Main, New Rohtak Road, New Delhi-110035
+91-9350679141



MATHS FOR JEE MAIN & ADVANCED

2n

(VI '([2+s1n2x

1X) j-l—x dx

o I+x \/x+x2 +x°

. 4 2x
(XI) J‘sm [szjdx

0

@ - [Jx-a)b-x) dx,a>b

a

T dx
XV) cet+e”
J- sin X cos X
XvID) cos’ X +3cosx +2
"jf‘ sin X + CosX
X 9 16 sinax
j g0-gx)
XXD
L f= x)+f(x)
n/2 esinx

ooy | e

0

“fasinx+bcosx
( ) o sinx-+cosx
Integrate following
U3 eCOSX
(I) ‘(l)'eCOSX +e—COSX dX
n/ 4 .
J~ COSX —sin x
am o 10+sin2x dx

0.9)

(XIm)

(XX)

(XXI)

(XXIV)

a)

VD

f2x7+3x6—10x5 7% —12 %% +x+1

7‘/3 X2+2

15

2 2

J %ln(l—i—x—l)dx
T X —x"+1 X
j-xtan’lx &

0(1+x2)3/2

3 af 2x
Jtan < dx
0
[ox

dx
£1+\/§

T sin 20 d
< sin® 0+ cos* 0

1
Isins xcos’ x dx
-1

“jz /sinx dx
0 VSInX ++/cosx

= i—
NN

Jsmf

0 X —x+1

. . (m
. xsm2xsm(cosxj
2

[

0 2x—-7

dx

e (sin2x—cos2x)

(! +sin2x)cos’ x

dx

I3
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p 2
Prove that: (I) I x—-a)(PB-x) dx—w
) j E de
dx
dIm "-x\/(x Y \/_where o,B>0
g x.dx
m ot e
W J~ (n 2)x’ +(n—l)(a+b)x+nab) X_b“’l—aIH

. (x+ay(x+by 2(@+b)
V1) j[ [ f(t)dt J du = j f).(x — u)du

m! n!

1
(VID L= '([X .(1—X)"dX:(mT+l)!m,neN.
I d n!
11| I =|x™.(@nx)dx=(-1) ———— m,neN
(V ) m,n z|).X ( ) ( ) (m+1)n+l
/4 1
(%) If1,= [ tan"x dx . thenshow that] +1 = —
© ( [t dt] du= [ f).(x—w) du
0 0 0
Prove that for any positive integer k, 5 = 2[cosx + cos3x + ...... + cos(2k — 1)x]
inx
/2 T
Hence prove that _[ sin2kxcotxdx = 5
0
Given a function f(x) such that
A) it is integrable over every interval on the real line and

a+T

(B) f(T + x) = f(x), for every x and a real T, then show that the integral j' f(x)dx is independent of a.

n/2 /2
. . . . 4a
Ifa , a, and a are the three values of a which satisfy the equation J- sinx +acosx) dx — Py I xcosxdx =2
-
0 0

then find the value of 1000 (a? + a2 +a? ).
Iff, g, h be continuous functions on [0, a] such that f (a — x) =f(x), g(a —x) =— g (x)

and 3 h (x) —4 h (a—x) =5, then prove that, _[ f(x)g(x)h(x)=0.
0
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

1
Evaluate _[(tx+1 —x)" dx, where n is a positive integer and t is a parameter independent of x. Hence show
0

1
- 1
that ka(l—x)“ fdx = — fork=0,1, ... n.
0 ['C,@+ 1)
d’U

Giventhat U = {x(1 —x)}" & n>2 prove that ?zn =n(n-1)U_,-2n(2n-1)U

n-1’
1

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

1-x if 0<x<1 x

Letf(x)=| 0 if 1< x <2.Define the function F(x) = | f(t) dt and show that F is continuous in [0, 3] and
2-x)* if 2<x<3 0

differentiable in (0, 3).

If 'f' is a continuous function with [f{t)dt —o0 as|x|—> oo, (0, v2)
0 Al—

then show that every line y = mx

intersects the curve y*+ [f(t)dt = 2! (xp, 0)
0

sinx n 2 b K
If f(x) = T V x € (0, ], prove that 5 I f(x) f(E—x) dx = 'f f(x)dx
0

0

Prove that the sum to (n +1) terms of € = G + G, — equals J'X‘H e x)“” dx &
nnh+l) @+1)n+2) M+2)Xn+3) v
evaluate the integral.
2 2
-1
J. & Jix — L where u and v are in their lowest form. Find the value of m
A2t =2x7 1V \%

The tangent to the graph of the function y = f(x) at the point with abscissa x = a forms with the x-axis an angle
of /3 and at the point with abscissa x = b at an angle of /4, then find the value of the integral,
b

j f’' (x). f'" (x) dx [assume '’ (X) to be continuous]
a

2
¢ dx

Evaluate : J-

" 2 +sin2x

-5 2/3
Show that the sum of the two integrals I ™ dx+3 J. ?™2/3 dx is zero.
—4 1/3

1
Comment upon the nature of roots of the quadratic equation x> + 2x = k +J'|t + k| dt depending on the value

0
of k eR.
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20.

21.

22.

24.

25.

26.

27.

28.

29.

Ginzx cos X
() Iff(x) = .[ sin/t dt + .[ cos '/t dt ,then prove that f(x)=0 V x € R.

0
5-x

(i) If f(x)=2x3-15x*+ 24x and g(x) = J‘f(t) dt + j f(t)dt (0 <x <5). Find the interval in which g(x) is
increasing.

X
(iii) Find the value of x for which function f(x) = I t(e'-1)(t-1)(t-2)*(t-3)° dt has a local minimum
-1

Prove the inequalities :

£<j dx <T[\/5 —1/4 2 x* —x 2 l<i - <§
M 6 0\/4—,42_,43 g ) 2et<ferde<2e A ElyTa S
w3 2 3
([V) J-IIIX ? (V) 43.[\/(34-7)(3)de2\/%
4 1

1
Let a, B be the distinct positive roots of the equation tan x = 2x then evaluate J(sin ox.sin Bx)dx independent of

0
ovand f.

1- 1+si
Let f(x)=®n ( sin j then show that I f(x)dx = I In ( > nxj
1+sinx —sinx
0 if 6€(,m)
d 1 o )
Show that J.—X: IL _|sin6
X~ +2xcos0+1 X" +2xcosO+1 0-2n .
0 if 0e(m2n)
sin 6
. d sin X .
Let h(x) = (fog)(x) + K where K is any constant. If — (h(x))=—————— then compute the value of j(0) where
dx cos” (cosx)

f(x)
x)= I fV ——=dt , where fand g are trigonometric functions.

g(x)

Show that J'f(3+§).1n—xdx - 1na.jf(3+ij.d—x
0 X 0 X

a X a X

1
Determine a positive integer n< 5, such that J' e'(x—1)"dx=16-6¢

0

sin?

A) f(x) = Ixsm ' /tdt + I cos™ tdt, x E[O —} determine f(x)

0

CO@ X

3x

e otdt
(B) f(x)= J. Tnt’ x > 0 find differential coefficient of f(x) w.r.t. ®nx when x = ®n2

' 1In
x2
() IFf(x) =5 and g(x) = j ﬁ dt, then find the value of f'( /2 ).
+
— I yJcost dt

(ii) The value of Lim _ \/7 is 12

x—0
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cos X
30. If the derivative of f(x) wrt x is ) then show that f(x) is a periodic function.
X
31. Prove thatif J = J.lnmxdx ,then] =e-ml | (ma positive integer).
1

32. If f(x) is an odd function defined on [—%, %} and has period T, then prove that ¢(x) = J'f(t) dt is also

periodic with period T.
1-2x  2x-4x’  4x’-8x’ 1+2x
33. A) If |x| <1 prove that + + +oeen 0 =—.
P l-x+x> 1-x"+x*' 1-x'+x* l+x+x°
) ) 1 x 1 X 1 X 1 X
B) Prove the ldentlty f(x): tanx+5tan5+2—2tan2—2+ ....... + 2n—l tanzn—l = 2n—1 COthi1 —2cot2x
34. Suppose g(x) is the inverse of f(x) and f(x) has a domain x € [a, b]. Given f(a) = o and f(b) = 3, then find the value of

b

B
I f(x)dx + Ig(y)dy in terms of a, b, o and P.

a

35. Find the limits

L 1) [ 32) ( n?) v
0] Limit {(1+n—2] 1+n—2A1+n—2 ..... LHn_ZJ}

1
an For potitive integers n, let A = . {n+ D) +(m+2)+...(n+n)},B ={n+1)n+2)...1+n)}"

If Lim— = % where a, b € N and relatively prime find the value of (a +b).

n—oo

. .o 1 1 2 3n
lim 1 1 1 Limit — + + ... + —
dm “”w(n+l+n+2+ ..... +6n av) ioe 0 ln+l  n+2 4n

Limit

n—o

2 X 2
]sin Jxdx (Ie"z dx)
lim 2 7

. p 0
(\%) lim #——— (VD X
X0 X X—>+0 252
Ie dx
0
n' 1/n n-1 1
(VI)  Limit {—} (VI Lim ) ———
n—o n n=% 0NN —T

(IX) Lim31+\/n+\/n+\/n+ .......... Y
noe n+3 n+6 n+9 n+3(n-1)
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Exercise #5 2 Part#1 > [Previous Year Questions] [AIEEE/JEE-MAIN]

1.

n/ 4

IfI = _‘- tan" xdx then the value of n(I_, +1 ) is- [AIEEE-2002]
0

(1 Q) n2 (3) w4 (4)n

| M - [AIEEE-2002]
s, I+cos™x
(1) 2 (2) /4 (3) w8 (4) /8

107w

[I sinx| dx = [AIEEE-2002]
(19 2)10 (3)18 4)20

2

f [x*]dx is equal to (where [.] denotes greatest integer function) [AIEEE-2002]
0
(1) 2 -1 2)2(+2 -1 3) 2 (4) none of these

P P P P

lim I +2 +?;+1+....+n equals - [AIEEE-2002]
n—oo n

1 2 L 3 ! 4)p?
M @5 A5 @

sin x

L iF —[e
et X x)= N

4
J ,x>0.If jiesm"3 dx =F(k)—F(1), then one of the possible values ofk,is-  [AIEEE-2003]
X
1

(1) 64 2)15 3)16 4)63
b
If f(a+ b —x) =1f(x), then j x f(x) dx is equal to- [ATIEEE-2003]
D220 frasb-na @22 fo-ne @ 22 [ 222 i
== ® =~ @] @ =
1
The value of the integral [ = Ix(l —x)" dx is- [ATEEE-2003]
0
/ 1 N 1 5 1 ; 1 A 1
()n+l n+2 ()n+l ()n+2 ()n+1 Cn+2

j sec? tdt
The value of lim *— is - [AIEEE-2003]
x>0 xsIn X

(1o 23 32 @1
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

lim 1) +2* +354 +..4n* lim ay +2° +353 +...+n° is equal to - (AIEEE-2003]

n—>0 n n—> n

(1) 1/5 (2)1/30 (3) zero (4)1/4

Iff(y)=¢% g(y)=y;y>0and F(t) = jf(t —-y)g(y)dy, then- [AIEEE-2003]
0

(1) F(t)=te" (2)Ft)=1-e'(1+1)

(3)F(t)=e'—(1 +1) (4) F(t) = te'

Let f(x) be a function satisfying f'(x) = f(x) with f(0) = 1 and g(x) be a function that satisfies

1
f(x) + g(x) = x2. Then the value of the integral jf(x)g(x) dxis - [AIEEE-2003]
0

)] +i+i (2 L1 3) +i 2 €)) L]

Ty T2 ) ) T 2
lim Zle”“ is- [AIEEE-2004]
n—o = n
(e (2)e—1 3)1-e 4)e+1

3
The value of j | 1-x*| dx is- [AIEEE-2004]
-2
(1)28/3 (2)14/3 )73 173
/2 .
The value of 1= [ Ginx+eosxy o oo [AIEEE-2004]
5 Jl+sin2x

(1o 1 (32 43

T /2
If j x fsin x)dx = A j f(sin x)dx , then A is - [AIEEE-2004]

0 0
(10 @)r (3) /4 4)2n

e~ fa) f(a) I
Iff(x):1 —,1,= j xg{x(l —x)}dx andI,= jg{X(l—X)}dX,thenthevameofIiis- [AIEEE-2004]
+c tCa) fCa) 1
12 2)-3 3-1 @1
lim {1—sec2 %-k%secz i2+ +lsec2 1} equals- [AIEEE-2005]
n2e | n n n n n
1 L 1 2 4 1 3)tanl 4 l—t 1
()2sec ()2cosec (3) tan ()2an
1 ) 1 ) 2 ) 2 N
I1f1,= [2% dx. L= [2° dx. 1= [2* dxand],= [2*" dxthen- [AIEEE-2005]
0 0 1 1

(HL>1, 2)1>1, (3) =1, ) I>1,

1 3

Let f: R — R be a differentiable function having f(2) =6, f(2) = (—4 3 ) . Then hn% J- 2 dtequals -
X—> X —

6

(1)24 (2)36 312 )18 [AIEEE-2005]
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21.

22.

23.

24.

25.

26.

27.

28.

29.

COS X

The value of J' dx,a>0is- [AIEEE-2005]
1+a®
s T
(1)amn (2) - 3) a 4)2n
The value of the integral, J dx is - [ATIEEE-2000]
\/—_ X
1) 3 2)2 3)1 4 L
OF: @ 3 >
-n/2
I [(x+7) +cos’ (x+3m)]dx is equal to- [AIEEE-2006]
-3n/2
(1) (n%/32) +(1/2) 2) 72 3)(4)—1 (4) /32
[ x fisin x)dx is equal to- [AIEEE-2006]
0
b n/ 2 /2 b
. T .
(1)an(Sm x)dx ) Y J f(sin x)dx G = I fcos x)dx (4)njf(cos x)dx
0 0 0 0
The value of J[x]f'(x)dx ,a> 1, where [x] denotes the greatest integer not exceeding x is- [ATIEEE-2000]
1
(1) [a] f(a) — {f(1) + f(2) +... +f{([a])} (2) [a]f([a]) - {f(1) +f(2) +... +f(a)}
3)af([a])— {f(1)+f(2) +...+1f(a)} @) af(a)— {f(1)+f(2)+... +1f{([a])}
1
Let F(x)=f(x) +f ( ) where f(x) = J llog dt. Then F(e) equals- [AIEEE-2007]
1
35 (2)0 31 42
The solution for x of the equation J = — is- |AIEEE-2007]
nt t2 1
M2 @ (3) 3 12 )22
1
Letl= I S\l/n_ and J = I 2V dx. Then which one of the following is true ? [ATIEEE-2008]
0 X
2 2 2 2
(1)I>§andJ>2 (2)I<§andJ<2 (3)I<§andJ>2 (4)I>§andJ<2
Zot x]dx , where [.] denotes the greatest integer function, is equal to - [ATIEEE-2009]
0
1)-1 2 z 3 z 4)1
(1)- @)-5 3 5 )
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30.

31.

32.

33.

34.

35.

36.

Let p(x) be a function defined on R such that p'(x) = p'(1 — x), for all x € [0, 1], p(0) =1 and p(1) = 41.

1

Then I p(x) dx equals :- [AIEEE-2010]
0
(1) Va1 (2)21 (3)41 (4)42
8log(l
The value of jM is - [AIEEE-2011)
I+x
T T
(1) 510g2 (2) log2 (3) mlog?2 ) glogZ
15
Let [.] denote the greatest integet function then the value of jo X[Xz]dx is :- [AIEEE-2011]
1 > 2)0 3 3 4 3
M @) 3 3 O
If g(x) = ICOS 4t dt, then g(x + m) equals : [AIEEE-2012]
gx)
(1) g(x) - g(m) @ o(7) (3) g(x) + g(m) (4) g(x)—g(m)
n/3 dX P
Statement-I : The value of the integral —F——— isequal to —. [JEE-MAIN-2013]
g HL 1 ++/tanx y 6

b b
Statement-I1I : If(x)dx = If(a +b—x)dx.

(1) Statement-I is true, Statement-II is true; Statement-II is a correct explanation for Statement-I.
(2) Statement-I is true, Statement-II is true; Statement-II is not a correct explanation for Statement-I.
(3) Statement-I is true, Statement-II is false.

(4) Statement-I is false, Statement-II is true.

The integral | \/ 1+ 4sin % —4 sin% dx equals : [JEE-MAIN-2014]
0

()n—4 (2)——4 43 (3) 43-4 @) 4\/5—4—2

log x*

4
The integral I = J' dx isequalto: [JEE-MAIN-2014]
2

logx* +log 36 12x +x° )
1 (2)6 (32 44
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Part#11 > > [Previous Year Questions|[[IT-JEE ADVANCED| 4f 4

dx is -

log, x
X

1. (A) The value of the integral J
(A) 32 (B) 572 o3 D)5

(B) Let g(x) = If(t) dt, where f is such that ;— <fit)<1 fort €(0,1] and 0 < f(t) < % fort e (1, 2].

0

Then g(2) satisfies the inequality -

3 1 3 <2
W) -3 <@ < (B) 0 <gR)<2 (©) 57 <8R)=7 (D) 2<gR)<4
_ e .sinx  for | X |S2 3 )
(©) 1) {2 otherwise - Then :[f(x)dx
(A)0 B)1 ©)2 (D)3 [JEE 2000]

(D) For x>0, let f(x)= Ill%dt . Find the function f(x) + f(1/x) and show that, f(e) + f(1/e) = 1/2.

1

T 2
2. The value of | €08 X 4x,a >0 is - [JEE 2001]
J1+a"
T
A= (B) an © 5 (D) 2n
3. Letf: (0,0) > Rand F(x)= _‘- fit)dt. IfF(xz) =x? (1 +x), then f(4) equals - [JEE 2001]
0
5
(A) 1 B)7 ©4 D)2
4. (A) Let f(x)= I 2 — t* dt. Then the real roots of the equation xX2—f (x)=0are -
1
1 - O t 1 d1
+ oE—— +—
A) (B) N © 5 (D) 0an

(B) Let T> 0 be a fixed real number. Suppose f'is a continuous function such that for all x € R f(x + T) = f(x).
3+3T

T
IfI= _[ f(x) dx then the value of J fx)dxis -
0

3

(A) %I (B) 21 (©)31 (D) 61

i 1+x))
(C) The integral .‘- L[x]+1n 1-x ) dx equals -

=

1 1
A) = (B) 0 ©) 1 (D) 21n(5] [JEE 2002]
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If®(m,n)= z (I +t)"dt , then the expression for ®(m, n) interms of ®(m+1,n—1)is -

A)
0
A) —— @m+1,n-1 B) —— ®(m+1,n-1
()n+1 (m ,Il—) ()m+1 (m ,Il—)
(©) +—2 @m+1,n-1) ) - " em+1,n-1)
m ,N— — m ,n—
m+1 m+1 m+1l m+1
XZ
(B) If function f defined by f(x)= Zz dt increases in the interval -
X2
(A) nowhere (B) x<0 (O) xe[-2,2] (D) x>0

s

If f(x) is an even function, then prove that Zcos 2x)cosx dx = «/5 sin 2x) cos X dx

0

0
1
. /1 -X .
The value of the integral J. dxis -
o V1+x

A)
NS B)— -1 C)-1 D)1
( )2 ( )2 ©O)- (D)
3B) If f(x) is differentiable and Zf(x)dx = % t> ,then f %,J equals -
0

A 3 B —i O)1 D i
(A) 3 (B) > © D) >

. cosx. cosvO dy

= —— ———de = =

© If Y) TJM 1 +sin® V0 , then find i atx=m.

n/3 3
D) Evaluate : J. K 4 dx

-n/3 L

2 —cos Q x| +—)
3
| |
A)  If f E@)dt=(1—-sinx) then f |J1s-
(A) 1/3 (B) 1/3 ©) 3 (D) 3
(B) 23 +3x2 +3x+3 +(x +1)cos(x +1))dx isequal to -
-2

(A) —4 (B)0 ©) 4 (D) 6

Evaluate ZOS’¢ Em éos x,k3 cos%os x,kn x dx
0

[JEE 2003]

[JEE 2003]

[JEE 2004]

[JEE 2004]

[JEE 2004]

[JEE 2005]

[JEE 2005]

I3
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10 to 12 are based on the following Comprehension

10.

11.

12.

13.

14.

Zure
Suppose we define the definite integral using the following formula £&)dX = 2 (f@)+ b)) for more accurate

a

result for ¢ € @, b)F(c) = "21‘ (fla)+ f(c»+%<fao)+ ).

When ¢ = = er b , Z) dx = 1;4;3 (fla)+ f(b) +21(c))

a
T
Zm x dx is equal to -
0

T

T T _m
(A) §(1+\/5) (B)Z(1+\E) O35 ®) ;75 [JEE 2006]

If f'x)<0,V x €(a,b) and c is a point such that a < ¢ <b and (c, f(c)) is the point lying on the curve for which

F(c) is maximum then f'(c) is equal to -

f(b)— fla) 2(fib) - fa)) 2(f(b) - fa))
(A) b_a (B) b—_a ©) b_a (D)0 [JEE 2000]
Lo Eii‘hg(m fl)
If f(x) is a polynomial and if tlim & ¢ )3 =0 forall a, then the degree of f(x) can atmost be -
—a —a
Al (B) 2 ©)3 (D) 4 [JEE 2000]
50502— x>0)'00 dx
The value of 0 is. [JEE 2006]
z_ NEIUNT IR
0
Match the following : [JEE 2006]
Column-I Column-II
g
A Zn x)7 ¥ Icos X cotx —sinx . In(sin x)q1x ® 4/3

0

(B) Z— y*)dy

0

(r) Zl—x dx

0

Z v

1

Zl—i-x dx

-1

+

+
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15.

16.

17.

18.

19.

8
(A) —f@)
T

Match the integrals in Column-I

Column-I

1

dx

dx

1
(B)
(J;\Il —x2

dx
C
© JI_XZ
2
dx
(D)
!x X —1

2
(B) ;f(Z)

T
®)S,> 375

2 (1
(©) ;f(z)

with the values in Column-II

T
OT,<35

®

@

)

O)

(D) 41(2)

Column-II

ool 2
A

2
2log| —
g(3j

w3

N3

T
O)T,> 375

[JEE 2007]

[JEE 2007]

[JEE 2008]

Let f be a non-negative function defined on the interval [0, 1]. If f 1 —(f't)ydt= I ft)dt,0 < x < 1, and
0 0

f(0)=0, then -

1 1 1 1
w7 [Ej A [EJ 73

1 1 1 1
(C)f(gj<5 and f (gj <§

T

If1,= |

—-n

sinnx

(1 +Tc")sinx

(A) In = I11-%—2

m=1

10
(B) Z Ly =107

1 1
(B)f(5j>5andf[

)1
o11{3) -5 war

dx,n=0,1,2,..., then-

10
(C) ZIZm =0

m=l1

U-)l»—i

j 1
>_
3

j 1
<_
3

D) L=1,,

[JEE 2009]

[JEE 2009]

I3
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20.

21.

22.

24.

25.

26.

2e

Let f: R — R be a continuous function which satisfies f(x) = If(t)dt .Then the value of f(In 5) is [JEE 2009]
0
.1 Ftind +1t)
lim — | ———=dt ;
The value of X0 3 (J; “1a is [JEE 2010]
A)O B L C L D L
(A) ®B) 15 (© 55 D) o1
(xa-xt o
The value(s) of I—de is (are) [JEE 2010]
b 1+x
=T B) —= )0 D) L--3F
*) = B) To3 © ™ 53

For any real number X, let [X] denote the largest integer less than or equal to x. Let f be a real valued function defined
on the interval [-10, 10] by

{ x-[x] if[x]isodd,
f(x)= e
1 +[x]-x if[x]iseven

2 10

Then the value of ;t_O I f(x)cosxdx is [JEE 2010]

-10

Let f be a real-valued function defined on the interval (-1,1) such that e *f(x)=2 +I\/t4 +1dt, for all
0

x € (1,1), and let f' be the inverse function of f. Then (f')' (2) is equal to - [JEE 2010]
A)l B 1— C L D l
(A) (B) 3 © 5 (D) ¢
Vin3 .2
The value of [ —— o —dx is [JEE 2011]
Jiz sinx” +sin(ln6 —x7)
1. 3 1, 3 3 1.3
A) —ln=— B) —1In— C) In= D) —In=
() 10> (B) S1n (©) In (D) ~In>
Let S be the area of the region enclosed by y = e"‘2 ,y=0,x=0,and x = 1. Then - [JEE 2012]
1 1
A) s>-— (B) S=1-—
- e
©s<ifi+ L (D)SSL+1—(1—LJ
NS 2 e 2
T T+X
The value of the integral I (xz +In Jcosxdx is [JEE 2012]
-/ 2 =X
n n s
A)0 B) —-4 C) —+4 D) —
(A) (B) 5 ©) 5 (D) 5
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N ¢ all real fim 1*+2% +...... +n") _ L
28. For a € R (the set of all real numbers), a # —1. 1m M+1) [ma+ )t (na+2)+.... T (ha+n) 60
Then a = [JEE Ad. 2013]
-15 -17
A5 B)7 © —— D) ——
2 2
1 d2
29. The value of j4x3 2(1-—x2) dx is [JEE Ad.2014]
0 dx
n/3 .
30. The following integral J- (2cosecx) " dxis equal to [JEE Ad.2014]
/4
log(Hﬁ) log(Hﬁ)
16 17
@) [ 2(e"+e™) du B [ (e"+e™) du
0 0
log(1+\/§) log(1+ﬁ)
17 16
© I (e” —e’“) du D) J Z(e” —e’“) du
0 0
31. Letf: [0,2] — R be a function which is continuous on [0, 2] and is differentiable on (0, 2) with £ (0) = 1.
LetF(x) = J- f(\/z) dt forx e [0,2]. IfF'(x)=f'(x) forall x € (0, 2), then F(2) equals [JEE Ad.2014]
0
(A)e*-1 B)et—1 (©C)e-1 (D) ¢
Comprehension
1-h .
Given that for each a € (0, 1), hhrgl j 21— t)a_ dt exists. Let this limit be g(a). In addition, it is given that the
>0 h
function g(a) is differentiable on (0, 1).
1) .
32. The value of g (E] is [JEE Ad. 2014]
T T
A)m (B)2r ((O) Ry ) o
2 4
1),
33. The value of g' (Ej is [JEE Ad. 2014]
T I
@)~ ®)n © - ()0
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34.

Match the following [JEE Ad. 2014]
List-1 List- 11
®» The number of polynomials f(x) with non-negative integer @ 8

1
coefficient of degree < 2, satisfying f(0) = 0 and If(x)dx =1,is
0

@ The number of points in the interval [—\/E , J13 J at which ?2) 2
f(x) = sin(x?) +cos (x?) attains its maximum value, is
2 2
® ———dx equal &) 4
;‘; (1 +e* )
¢ I+x
[ J cos2x.log (j dxj
-1/2 1-x
) 72 " @ 0
[ J cos2x.log (Xj dxj
0 1-x
Codes:
p q r s
A) 3 2 4 1
(B) 2 3 4 2
© 3 2 1 4
D) 2 3 1 4
. [x], x<2 . .
Let f: R — R be a function defined by f (x) = b . where [X] is the greatest integer less than or equal
) X >
2 xf (xz) )
tox, If I= J— dx, then the value of (41— 1) is . [JEE Ad. 2015]
Y 2+f(x+1)

XZ

T
6

1 1
LetF(x)= I 2cos’ tdt forallx ¢ Rand f: [O,E} — [0,0) be a continuous function. For a € [0,5} ,ifF'(a)+21is

the area of the region bounded by x =0, y = 0, y = f(x) and x = a, then f(0) is. [JEE Ad.2015]

1

_ 1 9x+3tan” x 12+9X2 . .
Ifa= J(e ) -— |dx where tan—1 x takes only principal values, then the value of | log,
0

3nj.
1+oc|—— is
I+x 4

[JEE Ad. 2015]

1
Let f: R —> R be a continuous odd function, which vanishes exactly at one pointand f(1) = 5 Suppose that F(x) =

X X F
If(t)dt forallx e [-1,2]and G(x) = It|f(f(t))| dt forallx e [-1,2].If limﬁ:i,thenthevalue off(%) is

b b x—1 G(X)

[JEE Ad. 2015]

+91-9350679141
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39. The option(s) with the values of a and L that satisfy the following equation is (are)

e' (sin6 at+cos’ at)dt

St——a [ot——

=L [JEE Ad. 2015]
e' (sin(’ at+cos’ at)dt
Maa 1= S Ba—a -]
( )af s T en_l ( )af s T en+1
e4r{ _ 4
= = D)a= =
(C)a=4,L 1 (D)a=4,L " +1
40. Let f(x) =7 tan®x + 7 tan®x — 3 tan*x — 3 tan’x for all x e (—g,gj . Then the correct expression(s) is (are)
[JEE Ad. 2015]

n/4

A) J)‘ xf(x)dx :é

n/4

1
© }[ xf(x)dx s

2

4 Letf ()= 5o

(A)ym=13,M=24

(C) m=-11,M=0

42. The total number of distinct x e [0, 1] for which I
0

/2
43. The value of J-

-n/2

x> COSX

X

dx is equal to

2 2

T T
(A) -2 (B) 5-+2

(C)m— e?

n/4

B) [ f(x)dx=0

0

/4

) [ f(x)dx=1

1

A 1
n forall x I R with f(aj =0.Ifm < J f(x)dx <M, then the possible values of m and M are

1/2

[JEE Ad. 2015]
b 0 O L
) m 4 )
D)m=1,M=12
t
Fdt=2x-1is [JEE Ad. 2016]
[JEE Ad. 2016]

T T

(D) 2+ e2
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//\\

pr > > MOCKIEST - <

SECTION -1 : STRAIGHT OBJECTIVE TYPE

3 2
. - _ +1 .
The value of the integral I {tan ! 2x 1+tan X j dx is equal to
4 + X

A= (B)2mn (O)4n (D) none of these
n 1/n
| l_I(n3 +1)
Letl:Jl 3,p—££2 ':IT , then ®np is equal to
0
(A)®n2—1+2 (B)®n2-3+3% (C)2@n2-1% (D) ®nd—3+3)
3
The value of the definite integralj. [\/ZX -J5(@x -5 + \/2x +4/5(4x — 5)} dx is equal to
2
2 4 Vio 77545
(A) 443 - \/_ (B) 42 (©) 443 - 3 D535

Consider the 1ntegrals

1 1 x? 2

1 1 X

I = I e cos? x dx, IZZI €™ cos’xdx, 13:_[ e 2 cos’x dx, 14:"‘ e 2 dx
0 0 0 0

Then

A L>I,>I>1 B) I <I, <I <I, (O <L <L<I, MI>L>L>I

The tangent to the graph of the function y = f(x) at the point with abscissa x =1 form an angle of 7/ 6 and at the point

x =2, an angle of ©/3 and at the point x = 3, an angle of 7/4 . The value of

3
.[ f'(x)f"(x dx+'[ f"(x)dx (f'(x) is supposed to be continuous) is :
1
431 1 4
A) W (B) 3\/_ © T\E (D) None of these
IfS + L + ! + + ! N, then lim S i 1t
=t ——t T —— +....... ———— ,neN,then _isequal to
20 J4n’ -1 +Ja4n® -4 V3n®+2n-1 n—o
A z B)2 O)1 D z
(A) 5 (B) © D)%
o Jn .
Lim ————— isequalto
i 21 JrGVr +4vn)’
A= B) — 0 — D) none of th
()7 ()10 ()14 (D) none of these

B Add. 41-42A, Ashok Park Main, New Rohtak Road, New Delhi-110035

+91-9350679141



MATHS FOR JEE MAIN & ADVANCED

b b _ m
8. The value of I(x —a)’ (b—x)*dx is ( na) . Then (m, n) is
(A) (6,260) (B) (8,280) (C) (4,240) (D) none of these
/4 1 1 .
9. LetI = _[ tan"x dx, then , , ,.... arein :
D L+1, L+IL I,+1I,
(A) AP. (B) GP. (C) H.P. (D) none
1 /4
10. S, : In .[f(cot’l x)dx putting cot ' x =t may change the limits to j
-1 3n/4
S,: If f(x) has removable discontinuities at finite number of points in (a, b) then if J. f(x)dx =F(x),
b
jf(x)dx =F(b) - F(a).
b
S,: If f(x) has an infinite discontinuity in (a, b), then we can always write J.f (x)dx =F(b)—F(a)
where [f(x)dx =F(x)
1
S,: Iff(x) : [0, 1] = R has single point continuity in (0, 1) then f f(x)dx canbe evaluated.
0
(A)FTTF (B) TFFT (C) FFFF (D) TTFF

SECTION - 1I : MULTIPLE CORRECT ANSWER TYPE

2
11. If f(x) is integrable over [1, 2], then I f(x) dx isequal to

1

n-e r=1 PPN or=n+l n—oo r=1

o1& S N .l ¢ fr+n o1& (r
(A) 11m—Zf(E) (B) 111’1’1— z f[n} © hmn f[ " j D) }‘Lr{lOHZf(E)

! dx

12. IfI =| —————,n € N, then which of the following statements hold good?
0 (1 + xz)
- w1
(A)2nl , =27"+@2n—1)1 B)L=2+7
oL=Z-2 D= = -
OL=%77 OL=7¢ ™ 48
13. If f(x) = 2%, where {x} denotes the fractional part of x. Then which of the following is true ?
1 1 1 100
(A) fis periodic (B) Iz{X}dx - © jz‘** dx =log, € D) I 2™ dx =100log, e
0 n 0 0
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14.

15.

16.

17.

18.

2 50
If f2 —x) = (2 +x) and f(4 — x) = f(4 + x) and f(x) is a function for which j f(x)dx =5, then j f(x)dx isequal to
0 0

46

51 52
(A)125 (B) [ f(x)dx (©) [f(x)dx D) [f(x)dx
-4 1 3

-
IFF(x) = =7 [} (4¢ =2F(1)) dt, then F'(4) equals -

F®)
28

11F(8)

®) =3

32 64
O ®B) 5 (©)

SECTION - III : ASSERTION AND REASON TYPE

/4 1-sinx
Statement-I : J- secx —— dx=2-2
0 I+sinx

/4 S€CX

1
Statement-II : J- dx= Elog(\/f -+ %

0 142sin’x
(A) Statement-I is True, Statement-I1I is True; Statement-II is a correct explanation for Statement-I.
(B) Statement-I is True, Statement-11 is True; Statement-1I is NOT a correct explanation for Statement-I

(C) Statement-I is True, Statement-II is False

(D) Statement-I is False, Statement-II is True

d sinx 43 sinx®
Statement-I : If — F(x) = 5 ,x>0and L °

dx

dx =F(k)—F(1) then one possible value of K is 64.
X

cosech

1
Statement-I1 : If f(x) is a function satisfying f (—J +xf(x) =0 Vx € R then J- f(x) dx = sin6 — cosecOd
X

sin®

(A) Statement-I is True, Statement-I1 is True; Statement-I1 is a correct explanation for Statement-1.
(B) Statement-I is True, Statement-11 is True; Statement-II is NOT a correct explanation for Statement-I
(C) Statement-I is True, Statement-II is False

(D) Statement-I is False, Statement-II is True

r n
Statement-1I : J' {x}dx = PR where {.} represents fractional part function and n € N.
0

h n(n-1
Statement-II : .[[x]dx = ( 5 ) , where [.] represents greatest integer function and n € N.
0

(A) Statement-I is True, Statement-II is True; Statement-II is a correct explanation for Statement-1.
(B) Statement-I is True, Statement-II is True; Statement-II is NOT a correct explanation for Statement-I
(C) Statement-I is True, Statement-II is False

(D) Statement-I is False, Statement-II is True
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19. Statement-1 : Ixsinx cos’x dx = % Isin x cos® x dx
0 0
b b
a+b
Statement-I1 : IX f(x) dx = 7 If(x) dx

(A) Statement-I is True, Statement-I1I is True; Statement-II is a correct explanation for Statement-I.

(B) Statement-I is True, Statement-11 is True; Statement-II is NOT a correct explanation for Statement-I
(C) Statement-I is True, Statement-II is False

(D) Statement-I is False, Statement-II is True

f(x)
20. Statement-I : Let fbe real valued function such that f(2) =2 and f'(2) = 1, then lin} J
X—> 5

4t°
X—2

dt=12

v(x)
Statement-I1: Let f(x) = I g(t) dt, then f'(x) = g(v(x)) v'(x) — g(u(x)) v'(X)
u(x)

(A) Statement-I is True, Statement-II is True; Statement-II is a correct explanation for Statement-1.
(B) Statement-I is True, Statement-II is True; Statement-II is NOT a correct explanation for Statement-I
(C) Statement-I is True, Statement-II is False

(D) Statement-I is False, Statement-II is True

SECTION - IV : MATRIX - MATCH TYPE

21.
Column -1 Column —-1T
10 [x*]dx
@ [ = = (DR
[x"—28x+196]+[x"] 101

{where [ . ] denotes greatest integer function}

2 |x
(B) ludX: (@ 3
-1 x
(&) lim w - (r) !
B ' g
1
(D) 5050 [ Vx™ dx=— ,then o= Q) 1
-1 o
. 1
© 100

Add. 41-42A, Ashok Park Main, New Rohtak Road, New Delhi-110035
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22.

23.

24.

Column -1 Column -1II
n—1 n2 _ r2 .
Lim - fiad
A) e L ® 7
3 T
B) J(\/tanx +\/cotx) dx = ) 3
0
1 T
© I sin’ x cos” x dx = ) -
)
) JZ Vsin’ xdx . -
- S n
2 Vsin® x ++/cos’ x 7
®) 0

SECTION -V : COMPREHENSION TYPE

Read the following comprehension carefully and answer the questions.

Definite integral of any discontinuous or non-differentiable function is normally solved by the property

J ’ f(x)dx= I °f (x)dx+ I ’ f(x) dx, where ¢ € (a, b) is the point of discontinuity or non-differentiability.
The value of A= Ilw[cos ec”'x]dx, {where [ . ] denotes greatest integer function} ,is equal to
(A) cosecl —1 B)1 (C)1-sinl (D) none of these

100
The value of B = L [sec” x]dx, {where [ . ] denotes greatest integer function} ,is equal to

(A)sec1 (B) 100 —sec 1 (C)99—sec 1 (D) none of these

B
The value of integral IA [tan”' x]dx, {where [ . ] denotes greatest integer function} ,is equal to

(A)tan1 (B) 100 —tan 1 —secl (C)99—secl (D) none of these
Read the following comprehension carefully and answer the questions.

. . /2 ) /2 T
Using integral IO In(sinx) dx=— IO In(secx) dx=— By on?2,

/2 n/4 T
|, In(tanx) dx=0 and [ In(l+tan x) dx= = @n2.

n/4 sinx +cosx
Evaluate I In| ———— |dx=
~mi4 COSX —SIn X

(A)®n2 (B) — (©0 (D)-m®n2

+91-9350679141
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25.

n/4
Evalute I /4N’1 (sinx + cosx)dx =
—T

nln2 —nln2
@ —- B —f— (C)non2 (D)0
Evalute [ "1 (sin2x) dx =
0
—nln2 nln2 nln2
@) — (B)non2 © = D)=,

Read the following comprehension carefully and answer the questions.

b nb+c
Integral I ’ f(x) dx can be represented as a limit of a sum of infinite series -[ f(x) dx= lim z —f (1] where na

n—o
r=na+c 11 n

+c<r<nb+c,r,n €N, c € R and any limit of sum of series of same form can be changed to definite integral by

replacing

) lim > | Q) %—)dx 3) i—)x

n—oo

(4) Lower limit= lim (Lj = lim (na+c) =a
n min

. . n n n 1
Find the value of lim + + +ot——
oo | (n+1)V2n+1  (n+2),2(2n+2)  (n+3)432n+3) 3

A) = B) ~ C) =~ D fth
()3 ()2 ()4 (D) none of these
The n™ term of the corresponding series of I; tan~'x dx is

i 1 s
(A) n (B) N tan'(n—1) © o (D) tan"'n

2n-1 1 r
lim —sec?| — | is
lim 3

=0 n n

(A)sec2 (B) tan 2 (C) sec? (D) not defined

B Add. 41-42A, Ashok Park Main, New Rohtak Road, New Delhi-110035
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SECTION - VI : INTEGER TYPE

2p-1 2p-3
—_— . 5, ,p € N, then

1 p T 2p 2T 2p 3T p T k[ 1 =
imit — | cos?— + cos??— + cosP— +..... + cosP—|=— . s, —
Limit [ > > > > . 2 2p-2 22

n n n

n— o

find A

Evaluate : lim dx meN

mow 1+ x7+xt X

2m

2n dX }\’
J. I where a > /b’ +¢* >0, then find A

a + bcosx + csinx \/az_bZ_CZ

1 log (n® +r1?)—2log. n b
> £.( ) . =log2+ ~ -2, then

Given that lim
X—>0 p— n 2

.1
Evaluate : lim = [(n2+ 12)™ (n2+22)™ ...... (2n2)™] ',

A function f: R — R satisfies the equation f{(x +y) = f(x) + f(y) V X, y € R and is continuous throughout the domain.

I +L+1L+1,+1, =450 where | =n If(x)dx and f(x) = Ax, then find A
0
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® ANSWER KEY <
EXERCISE -1
1. A 2. B 3. C 4. C 5. A 6. A 7. D 8 D 9. A 10. A 11.C 12.C 13.D
14. A 15. A 16.D 17.B 18. A 19.B 20.C 21. A 22. A 23.B 24.C 25.B 26. A
27.B 28.D 29.D 30.D 31.D 32. A 33.D 34. A 35.A 36.C 37.B 38.B 39.D
40. C 41.B 42. C 43. A 44. A 45.B 46.C 47.D 48. A 49. A 50. D 51.B 52.C
53.C 54.D 55.B 56. A 57.C 58.D 59.B 60. D 61.C 62. A 63. C 64. D 65. D
66. A 67.B 68.C 69. A 70. A 71.C 72.C 73.D 74.D 75. A

EXERCISE -2 : PART # 1

1. ABC 2. AD 3. ABD 4. BCD 5. AD 6. CD 7. AC 8. ABC 9. ACD
10. CD 11. ABCD 12. BD 13. ABC 14. ABC 15. ABCD 16. (D 17. AD 18. ABC
19. AD 20. ABC 21. AB 22. ABC 23. AD 24. ABC

PART - 1I

1. D 2. D 3. A 4 A S A 6. C 7. A 8 C 9. C 10.C 1. A 12. A 13. D

EXERCISE -3 : PART # 1

1. AborBo>pC—osD-or 2. A->sB—opC—oq 3. A gB—>pC—o>sD-s
A->qB—->rC—->sD—-p 5. AosB>rC—o>sD—q 6. A qB>rC—o>pD-s
A—->rB->rC—->qD—q 8. A>sB—o>rC—o>rD-—q 9. A->qB—->sC—oq

10. A>qB—->pCoprD—-prs 11.A>qB—>sC—>pD-op 12. A>qB—>sC—o>pD—-r

13. A>sB—>rC—>pD—oqr

PART - II

Comprehension#1: 1. D 2. A 3. B Comprehension#2: 1. B 2. D 3. A

Comprehension#3: 1. D 2. A 3. C Comprehension#4: 1. A 2. B

Comprehension#5: 1. C 2. D 3. B Comprehension#6: 1. C 2. A 3. A

Comprehension#7: 1. B 2. C 3. D Comprehension#8: 1. B 2. A 3. A

Comprehension#9: 1. A 2. C 3. B Comprehension #10 : 1. B 2. 3. D

Comprehension #11 : 1. A 2. A 3. B

EXERCISE -5 : PART #1
. 1 2.1 3 3 4.1 5 2 6.1 7. 3 8 4 9. 4 10.1 11.3 12. 4 1
1 15.3 16.2 17.1 18.4 19.2 20.4 21.2 22.1 23.2 24.3 25.1 26.1

%Y
—_
N
=
o
N
=
o
(7Y

31. 3 32.4 33.3,434.4 35.4 36.1
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PART - 11
1
AB BB ©C D Elnzx 2. C 3. C 4. (A) A B C (©B
4 a1
AD BB 7. AOB B A (© 2t (D ftan 5 8. AC @BC
e Bl [l
5 ) 10. A 11. A
A 13. 5051 14. A—>q B ->pr 15. A 16. A>s B>sCo>pD-or
. AD 18. C 19. ABC 20. 0 21. B 22. A 23. 4 24. B 25. A
. ABD 27.B 28. B 29. 2 30. A 31. B 32. A 33. D 34. D
.0 36. 3 37. 9 38. 7 39. AC 40. AB 41. D 42. 1 43. A
MOCK TEST
A 2. B 3. D 4. C 5. D 6. D 7. C 8. B 9. A
D 11. BC 12. AB 13. ABCD 14. ABD 15. AD 16. C 17. C 18. B
C 20. D 2. A > qgB—>sC—o>tD->t 22. A pB>qC—>tD-p
1. A 2. B 3. B 24.1. C 2. B 3. D 25. 1. A 2. A 3. B
4 24/e" ¢
2 27. 3 28. 2 29. 3 30. 4
e
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