2sinxcosx

21 = >

log

O — I

2l = | logsin2x —log 2 dx

O 1

Let, 2x =t
=2 dx = dt
Atx=0,t=0
Atx=1m/2,t=n

= —f logsintdt — -—log2

3
2
iuf logsin x dx —Elogz

2l =1 1'rl 2
- zog

3
I= jlogsinxdx = log
0

Slmllarly,_” log cos x dx - mc24

2
y= flogde +Ilogsinxdx+ cosxdx

0
_H
y=3

2 —=log2 — —log2
0g2 — > log2 —log

" log 2
y_ Zog

35. Question

Prove that

b

[ xlog(sinx )dx = -"~(log 2)
: 2

Answer
y = [, xlogsinxdx ...(1)

Use King theorem of definite integral

ff(x)dx= ff(a+b-—x)dx

y = f(:r— x)logsin(m — x) dx
0

class24




y= f:nlngsinx — xlogsinx dx ...(2)

Adding eq.(1) and eq.(2)
T

T
2y=jx]ogsinxdx+f1rlogsinx——xlngsinxdx
0

0
- T

y= E[lngsinxdx
0

o
y = szflogsinxdx (3)

Use King theorem of definite integral

ff(x)dx= ff(a+b—x)dx

7
y = rrflogsin(g-—x)dx
0

y = m [Zlogcos x dx ---(4)

Adding eq.(3) and eq.(4)

3
2y =T f]ogsinxdx+
0

class24

2sinx cosx
2

2y=m| | log

O — 1

2y = m| | logsin2x —log2 dx

ﬁ'.-"‘ihil:l

Let, 2x =t

= 2dx =dt
Atx=0,t=0
Atx=m/2,t=n

11'2

> log2

1 4
m
2y = E.[ logsintdt —
0

2

—
=
1
] logsin x dx — 710g2
0

2_21!
Y= 2

HZ
2y =y — ?logz

HZ
_aake— log2




36. Question

Prove that
jlog(1+ cosx )dx =-m(log2)
0

Answer
y= f:log(l + cosx)dx ---(1)

Use King theorem of definite integral

ff(x)dx= ff(a+b—x)dx

y = flog(1+ cos(m — x))dx

= f:log(l — cosx) dx ---(2)

Adding eq.(1) and eq.(2)

2y = Ilog(1+cosx)dx+flog(1— cosx)dx

2y = flogsinzxdx

0 _ 4
y = 2 [zlogsinxdx --(3) mc2

Use King theorem of definite

ff(x)dx= ff(a+b—x)dx

3
f logsin (— - x
0

y= 2 fflogcosx dx --(4)
Adding eq.(3) and eq.(4)

T g

2y = 2 flugsinxdx+flogcosxdx

T
2
2sinxcosx
f log
0

»
2

2y = 2 flogsian—logde
0

class24



Let, 2x =t
=2 dx = dt
Atx=0,t=0
Atx=m/2,t=mn

m
2 21
2y = Ef logsintdt — ?logz
0

4 3 2n
2y = Eflogsinxdx—?logz
0

2y =y—mlog2
y=—-mlog2
37. Question

Prove that
I log(tanX + cot X )dx =n(log 2)
0

Answer

y = J-Elog(sinx + r:n:x)dx

class24

y | 4
2
= f]n - dx
Y= J Bsinx cosx

> o
2 2
y=-— flngsinxdx+flogcosxdx
0 0
it
2

LSy = J'

o logsin x dx (1)

Use King theorem of definite integral

ff(x)dx:- ff(a+b—x)dx

3
I = f]ogsin(g——x)dx
0

.
I= [zlogcosxdx -(2)

Adding eq.(1) and eq.(2)

T T

2 2
2 = jlogsinxdx+ flogcosxdx
0 0



2sinxcosx

21 = >

log

O — I

2] = | logsin2x —log2dx

O 1

Let, 2x =t
=2 dx = dt
Atx=0,t=0
Atx=1m/2,t=n

1 r n
21 = -Z-f logsintdt — Elogz
0

3
2
21 = iflogslnxdx—glogz
0

2l =1 1'rl 2
- zog

3
I= jlogsinxdx =
0

class24

n

2

2
y=- flogsinxdx + | logcosx
0 0

s =24 =i
y = 5log2 + - log

y =mlog2

38. Question

Prove that

3]‘3 COSX e =T
“¢ (cos X +sin x) 8
Answer

Use King theorem of definite integral

ff(x)dx = ff(a+b—x)dx



3 3mn . m
_[® cos (g +g— %) -
g s sin (3Bn+g-—x)+cas(3;+g x)
e IE s:nx+casxdx (2)

Adding eq.(1) and eq.(2)

3m 3T

8  COSX B sinx
2y = dx + dx
n' sinx + cosx sinx + cosx

dx

J’ a sinx + cosx
o= Sinx + cosx

39. Question

Prove that

class24

T |
,5(1+\/tan x)

Answer

y= [ —dx

ad Vsinx+ycosx

Use King theorem of definite integral

ff(x)dx= ff(a+b—x)dx

. f Jeos(G+E-x)
6 (Jsm(n+——x)+Jcas(g+%—x))

dx

3 Vsinx
y - J._f (,,rmsx+4ﬂnr)dx )

Adding eq.(1) and eq.(2)

Vecosx 3 Vsin x
2y = f dx + f =—=dX
(Vsinx + ycosx) z (Veosx + Vsinx)

] J‘ vsinx + m
e (Vsinx + Jcos x)



2y = J:Idx
6

2y = (x)3
3

ﬂ'

Y= 12

40. Question

Prove that

3]‘4 dx

3n
1tan§"
2 /=
v
—tan3n t::m:'.r
. S 8

y=Wz+1)-(V2-1)=

41. Question

Prove that
iz/d X J_

dx =m(+2 -1
;[ (1+sin x) ( )
Answer
o8

Use King theorem of definite integral

ff(x)dx= ff(a+b—x)dx

a a
3w
3 31’I+£_ )
f 31: n dx
2 ! Tt
—
'[- 1+si:.t 2]

Adding eq.(1) and eq.(2)

class24




In 3T
'y F 3
X n—Xx
2y=f 1+sinxdx+fl+smxdx
T T
+ -
3m
n 1 .
Y=3) T+sinx
1 1 —sinx

-
Il
S

1+sinx i 1—sinx

1—8sinx

m
= — dx
y 2 COS%X
n sinx
_ = 2
y= 5 seccx coszxdx

Let, cosx =t

= -sin X dx = dt

Atx=nf4,t=i2

class24

At x = 3m/4, t =——=
X n/ =

-1

N
- (ta )¥+ ldt
B (| fesues S §

"

3 T3

n n n (—1\T3
= —(tan——tan—+ | —

o o T (t)i

N

y—:( 1-1+vV2+V2) = n(vV2-1)

42. Question

Prove that

30/4 & a
i (Va-x +J§)dx_ 4

Answer

Vx

aa
y= fo* mi=dx .1)

Use King theorem of definite integral

ff(x)dx= ff(a+b—x)dx



3a 2a

4 -

VX va—x

Zy-! ‘/f+a/a—xdx+a \/a—x+\/§dx

ry Y

3a

3

VX ++vVa—x

class24

43. Question

Prove that
4
E =
dx =
‘!(JS—-X +~./)_c)

Answer

9| w

(R
v= I, m=rmdx

Use King theorem of definite integral

ff(x)dx= ff(a+b—x)dx

_f vé+1—x e
y—l\/4+1—x+ﬁ

4
J’ V5 —x
y= dx
/ V5 — x +x
Adding eq.(1) and eq.(2)

s

4
B VX V5 —x
2y_!ﬁ+J5—xdx+1 JS—x+dex




2y = dx
4 V5 —x +x
1 +
y= Efldx
1
1
y =501
"
-2

44. Question

Prove that

J:x cot xdx = E(log 2)
- 4

Answer

Use integration by parts

ffx”dx=!f”dx— f%f(f!ldx)dx

d
| e xjmtxdx s fax (I CotX ax

y = (xlogsinx)%—flog nf‘cqu

Let, 1 = [zlogsinx dx (1)

Use King theorem of definite integral

ff(x)dx= ff(a-l—b-x)dx

3
I = flngsin(;—x)dx
0

n
I= Jzlogcosxdx -(2)
Adding eq.(1) and eq.(2)

n

n
2 p

2l = flogsmxdx+flogcosxdx
0 0

2sinxcosx

21 =
2

log

'ﬂﬂ-_...HIH

class24



3
21 = flogsian —log 2 dx
0

L&t 2x =t
=2 dx =gt
AL x=0,t=0

Alx=nf2.t =1

1 r m
2 = E!logsmtdt —Elngz

=
2 ¢ n
21 = Eflogslnxdx—-z—logz
0

21 =1 ﬁl 2
—— zog

3
m
I = flogsinxdx = zlogz
0

- 2
y = (xlog sinx)g - f logsin
0

class24

n m n
y = -z-logsin—z-- (_510

— ~loii2
y=3log

45. Question

Prove that

| £k
sin”_ X

j[ dx
0 X

| A

(log 2)

Answer
Let, x =sint

= dx = cos t dt
Ak x=0.T=40
AAx=1t=nuf?

sin"!sint
sint

cost dt

-
I
O i x




n
2

y = ftcuttdt
0

Use integration by parts

d
fmnd::rfndt- Iaf(ffldt)dt
d

y=tjcottdt-— J’Et("’cottdt) dt

i g

2
i g
y = (tlogsint)? — f logsintdt
0

n
Let, 7 = [zlogsint dt ---(1)

Use King theorem of definite integral

ff(t)dt= ff(a+b—t)dt

3
I = f logsin (g- - t) dt
0

I= [Zlogcostdt -(2)

class24

Adding eq.(1) and eq.(2)

m

3 ;
2] = Ilogsintdt+flagm
0 0

2sintcost

log dt

21 = 5

n‘__"'lhll:l

2l = | logsin2t — log2dt

gk—"ih'llﬂ

Let, 2t =2

=2 dt=dz
Att=0,z=0
Att=mn/2,z=m

1 w
2] = Eflogsmzdz—glogz
0

=
2 i m
21 = —flogsinzdz ——log2
Zu 2



2l =1 n'l 2

3
m
= [logsmzdz = 2Ia::)gz
0

T

y = (tlogsin t)g = [ logt dt
0

n m n

y = Elogslnz ( Zlogz)
m

y= Elogz

46. Question

Prove that

_[ lﬂgx :(_log 2)

Jlx

Answer

Use integration by parts

d
ffxl!dx=1fﬂdx—f—

1
= lo xf dx —
4 - V1 —1x2

class24

Let, x =sint

= dx = cos t dt
Atx=0,t=0

Atx=1,t=mn/2

T
2

—f tcottdt
0

Use integration by parts



ffxﬂdt=!f”dt- f%:(fudt)dt
y= —(tfcottdt— f%t([cottdt) dt)

n

. 3
- = (tlﬂgsmt)g——flogsmtdt
0

Let, 7 = [zlogsint dt ---(1)

Use King theorem of definite integral

b b
ff(t)d:= ff(a+b—t)dt

3
I = f logsin (g — t) dt
0

I= [Zlogcostdt --(2)
Adding eq.(1) and eq.(2)

T T

2 2
21 = flogsintdt+flag a
0 0

class24

2sintcost
log dt

21 >

Il
O I

2l = | logsin2t —log2dt

© — i

Let, 2t =2
=2 dt =dz
Mit=0,z=0
Att=1n/2,z=n

1 [ n
2] = —flogsinzdz ——log?2
20 2

o]
2
2 m
2] = —flngsinzdz——lagz
Zn 2

2 =1 Hl 2

n

> log?2

(4
=

I = flugsinzdz = -
0



114

T
y=-| (tlogsint)Z~ [ 10gear

—1 m s
y= = logsini-+(—-~é-logZ)
= “Clog2
T g

47. Question

Prove that

j-log(1+x
0

T
dx=—(log 2
1+x) 8( 8 2)

Answer

Let x =tant

= dx = sec’t dt
Atx=0,t=0
AtX=1,t=n4

sec’tdt

m

4

flog(1+tant
x . 1 + tan?

y = Iglog(l +tant)dt -

Use King theorem of defi

Adding eq.(1) and eq.(2)

n

3
= flog(1+tant)dt+flog ]
0 0

dt

R (1 +tan t)

2y =

- Y Y

2
(o)
+ tant

class24



i 4
3
2y = flogZdt
0

- —log2
y = glog

48. Question

Prove that

4
J.x"'\/a: —x~dx =0
- |

Answer

y = ffaxzv’az — x2dx ...(1)

Use King theorem of definite integral

ff(t)dt= ff(a+b—t)dt

2y = Ianaz—xzdx+ 5

y=0
49. Question

Prove that

Answer
y = f_nnsin?5x+x”5dx (1)

Use King theorem of definite integral

b b
jf(t)dt= ff(a+b—t)dt

y = fsin?s(n—n—x)+(n—n—x)u5dx

-
y = f_’: —sin”>x — x* dx ...(2)

Adding eq.(1) and eq.(2)

class24



w 4
2y = fsin?5x+ e +(— jsin75x+x”5dx)
-

-1
y=0
50. Question

Prove that

x

Ix‘*singx dx =0
-x

Answer
y = f_ﬂnx“singxdx ..(1)

Use King theorem of definite integral

b b
ff(r,)dt= ff(a+b-t)dt

n

y= f(n m—x)sin’(m—m— x)dx

Adding eq.(1) and eq.(2)

2y = fxlzsingxdx+( |

]

class24

y=_0

51. Question

Prove that

Answer

We know that
|X|] = -xin [-1, 0)
|X] = xin [0, 1]

0 1
y = fe!”|dx+fe|”|dx
-1 0

0 1
ye [evacs [era
-1 0

y= (—e™)2; + (e*)s
y=-(1-e)+(e-1)
y =2(e-1)



52. Question
j x+1dx =6

Answer

We know that

|IXx+1| = -(x+1) in [-2, -1)
|IXx+1| = (x+1) in [-1, 2]

- 2
y= f|x+1|dx+f|x+1|dx
-3 b’

= — r(x+1)dx+ f(x+1)dx

(2),+(5+2).
= +x)] +|=+x
2 -2 2 o |

1 1
-(—-1-—2+2)+(2+2—-2-+1)

2
=0
53. Question

Prove that

class24

:
“x —5|dx =17
0

Answer

We know that

IXx - 5| =-(x-5)in [0, 5)
X - 5] = (x-5)in [5, 8]

5 =
y = flx—Sldx+f|x—5|dr
0 5

5 8

y = —f(x—S)dx+I(x—5)dx

0 5

x4 > [x? .
- -(——51) + (——51)
2 0 2 5

25 25
y= (2 25)+(32—40—?+ 25)

=17
54. Question

Prove that



]|cos X|dx =4
0

Answer
We know that
|cos x| = cos x in [0, n/2)

|cos x| = -cos x in [1/2, 3n/2)

|cos x| = cos x in [31/2, 2n]

_3_r_r
2 2w

i
s |
y= flmsx|dx+[ |cosx|dx + | |cosx|dx
0 rr

T
2 2

3

9

2m

m

2
y=fcosxdx— cosxdx + | cosxdx

0

HI=I'--_..HI

3m
B3
m 3n
y = (sinx)2 — (sinx)# + (sinx)3z
7 ¥

y=(1-0)—1-1+(0+1)
=}
55. Question

Prove that

class24

Answer

We know that
|sin x| = -sin x in [-1/4, 0)
|sin x| = sin x in [0, /4]
T
0 4
y = flsinx|dx+f|slnx|dx
o 0

4

T
3
y= — sinxdx+fsinxdx
0

*I-‘-!Ik"_"\g

m

. ..
( cosx)? + (—cosx);

(-2

V2

56. Question

y




Prove that

(2x+1L whenl<x<?2

Let f(X):q ;
X" +1, when 2<x <3
. 34
Show that |f(x)dx ==—.
: 3
Answer
y=J f(x)dx

y=ff(x)dx+ff(x)dx
1 2
2 3
y = !2x+1dx+!xz+1dx

3
PP
y= (x*+x);+ + x
3 2

8
y=(4+2—-1—1)+(9+3——§-—2)

34
3
57. Question

Prove that

ot () = 3x° +4. when

4
Show that [f(x)dx =66
0

Answer

y= [ f(x)dx

J’=ff(x)dx+ff(x)dx
2 4
y=!3x +4dx+!9x-—2dx

> 4
i . [ 25
y= (x"+4x); + 5 2X

2

y=(8+8)+(72-8-18+4)
=66
58. Question

Prove that

Ox -2, when2<x=4

class24




4
J'{|x|+‘x-2|+‘x —4‘dx}= 20
0

Answer

+
y= [ lx|+|x—2] + |x — 4| dx

2 4
y= flx|+|x-2|+|x—4ldx+j|x|+|x—2|+|x—4|dx
0 2

2 4
y = fx—(x—Z)—(x—4)dx+fx+(x—2)-(x-4)dx
0 2

X ° (x? §
y= (—7+ ﬁx)o + (? + 2:!::)2

y=(-2+12)+(8+8-2-4)
=20
Exercise 16D

1. Question

Evaluate each of the following integrals as the limit of sums:

}(x+4)dx
0

class24

Answer

f(x) is continuous in [0,2]

b n-1
I f(x)dx = lim hz f(a+rh),whereh = (b—a)/n

r=0
here h=2/n
2 n-1

f(x + 4)dx = lim (-E)Z f(2r/n)

n—co
0 r=0

n-1

()33

r=0

(2) ((n- 1)(n)

n

= lim

n—aoo

8 +4(n—1))

2n  —n+4n* —4n
= lim
n—cwo N n

25n% —5n
= |lim
n—w N n




10n* — 10n
= lim

n—co nZ

=1im 10 — (10/n)

n—co

=10
2. Question
Evaluate each of the following integrals as the limit of sums:

2
I(3x—2)dx
1

Answer

f(x) is continuous in [1,2]

n-1

b
f f(x)dx=limh ) f(a+rh),whereh=(b—a)/n

n—co
r=o0

here h=1/n

p. n-—1

f(sx- 2)dx = lim (%)Zf(
class24

lim (l) (n + S —2:)(11))

1\ /2n® + 3n®* —3n
= lim (—)
n—oo \N 2n

-1 (3) - (55)
Pl 2n
=5/2

3. Question

Evaluate each of the following integrals as the limit of sums:

Answer

f(x) is continuous in [1,3]



b
ff(x)dx—lithf(a+rh) whereh = (b—a)/n

r=0

here h=2/n

f(rz)dx - Ai_'ni ):Z-:f(l +(%))

2 4r?
=“II1(—) (?4'1'!- )

2 (4(11 H(n)(2n— 1) - & 4(n— 1)(n))

n—-gln 6n? 2n
2 (40202 —2n* —n? +n 2(n® —
= lim ( ) +n+ s —n)
n—cwo N 6n2 n
2 ((8113 — 12n? + 4n) +.L60° 12n3 — 12n2))
= |lim
o I 24
i 2 [26n° —24n* + 4 |
—n_‘}_}ln 6n2

= lim

n—co

< () - () + ()

=26/3

52n% — 48n% + Bn)
6n3

4. Question

Evaluate each of the following integrals as the limit of sums:

:i;(xl +1)dx

Answer

f(x) is continuous in [0,3]

n—oo

b n-1
f f(x)dx=lim h ) f(a+rh),whereh = (b~ a)/n

r=0

here h=3/n



3 n-1

(x? + 1)dx = Al_ﬂ(%)zf((%))

SMEN(EED
-im ()Y (55 +1)

_ limi(g(n - 1)(n)(2n-1) " n)

6n?

n—co N

= lim
n—co

3 (9(11"' -n)(2n—-1) 3 n)

6n?

3 9(2n®—-2n* —n* +n)
= lim + n)
n—co N 6n?

= |lim

n—oo N

3 /(18n® — 27n% + 9n) + (6n?)
6n2

3/24n® —27n* +9
= lim
6n?

n=—00 n

= |lim

Nn=—=00

2 () - () + (6)

=12

72n3 — 81n% + 27n
6n3

5. Question

class24

Evaluate each of the following integrals as the limit of sums:

(3}(2 ——S)dx

R et

Answer

f(x) is continuous in [2,5]

5 n-1
f f(x)dx = rllijl; hz f(a+rh),whereh = (b—a)/n

r=0

here h=3/n



f (3¢* - 5)dx = lim (%)Zﬂf ((2 + 3_;:))

= lim (-)Z(s(z +—) ~8)
n—=o0 \NN n
r=0
— /[9r? 12r
=lim (5) ) 3(—-+4+ 5
n—oo \1N n n
r=0
3/27(n—-1)(n)(2n—1 18n(n—1
=1im—( ( )(n)( )+12n+ ( ) Sn)
n—c N 6n2 n
3/27(n*-n)(2n-1 18n(n—1
= lim ( ) )+12n+ ( ) 5n
n—wo N 6n? n
- 3(27(2n® - 2n®* — n® +n) 18n(n—1)
= lim + 12n + 5n
n—co N 6n? n
" 3 ((54113 — 81n% + 27n) + (42n3) + (108n — 10811’"))
= lim
n—cwo N

3 /204n® — 189n°
= lim—
n—co N 6n?

class24

= |lim

n—co

< (612) (567) 3 (2? )
o 6 6n 6n2

=102

612n — 567n% + 2
6n3

6. Question

Evaluate each of the following integrals as the limit of sums:
3
X
I(x" - Zx)dx
0

Answer

f(x) is continuous in [2,5]

b n-1
f f(x)dx = lim hz f(a+rh),whereh = (b—a)/n

r=0

here h=3/n



3 n-1

o200 @) 31

3 3r 6r
=,1‘113.,(;);((?) )
8 (3)"2 or? _6r
_n—IzE: n — ne n

= 1imi(9(" - 1)(n)(2n—1) & 3n(n—1)

n—cw N 6n?

= lim

n—c N 6n?

n

n

3 (9(11"' -n)(2n-1) P 3n(n—1)

)

)

3 9(2n®—2n* —n* +n) a 3n(n— 1)

= lim

n—co N 6n?

n

= lim
n—co N

3 /36n° —45n* +9
= lim

6n?

n=—00 n

6n?

é6n3

nN=—=0C0

—1 (103) (135)+( )
el 6n /) \en2

=18

7. Question

108n% — 135n% + 2
= |lim

27

3 ((mn‘-" — 27n% + 9n) + (18n® — 18n?)

)

class24

Evaluate each of the following integrals as the limit of sums:

j(3x2 - Ex)dx
1

Answer

f(x) is continuous in [1,4]

5 n-1
f f(x)dx = rllijl; hz f(a+rh),whereh = (b—a)/n

r=0

here h=3/n



4 n-1

(3x% + 2x)dx = lim (%) Z f((l & %))

1 r=0
3\ 31\~ 3r
i (33 [3(1+2) +2(1+ )
n—co \N n n
r=0
3\ [9r2 6r 3y
= lim (—)Za R +2(1+—)
n—co \N n? n n
r=0
3/27(n—-1 2n—1 9 -1 3 -1
= lim— = Riiin )+3n+ L )+2n+ o4
n—w N 6n? n n
3 (27(n* — 2n—1 12 -1
L, i SRSk
n—co N 6n? n
3/27(2n® —=2n*—n*+n 12n(n—1
= lim ( ) + 5n+ ( )
n—co N 6n? n
p lim3 ((Sém3 —81n%+ 27n) + (30n3) + (72n® — 72n2))
_n—rnu n |

n 6n2

n—co N

3 (1561"13 — 153n*
_— m_

= lim

n—«co

468n° — 459n% + 811
6n3

I (468) (459) % ( 81 )
| 6n 6n2
=78

8. Question

Evaluate each of the following integrals as the limit of sums:
3

j (xz - 5x)dx

1

Answer

f(x) is continuous in [1,3]

b n-1
f f(x)dx = lim hz f(a+ rh),whereh = (b—a)/n
= S r=o0

here h=3/n



1 r=0
2\ 22 2r
= B (—)Z((1+—) +s(1+—)
n—oo \N n n
r=0
e 4 ar 107
= lim (—)Z(1+—2-+~—-+ +—
n—co \N1 n n n
r=0

4% 4r 10r
- lim( )Z(1+—+—+5+—)

n—oo l‘l

2 4(n—1)(n)(2n — 1) n(n—1)
= lim—( 6n +
n—co N 6n? n

2 4(n* —-n)(2n—-1 nn—1
= lim—( ( )( ) + 6n + ( )
n—ewo N 6n= n

2 42n°—2n“ —n“+n nn-1
i VL -
n—co N 6n? n

2 (8n*—12n* +4
= lim

n—oo N

class24

2 86n° —54n* + 4n
= lim—(
n—cwo N 6n*

172n® — 108n* + 311)

illgﬂn( 6n3

i (172) (103) +( 8 )
-l"l—-gl 6 6n 6n?
=86/3

9. Question

Evaluate each of the following integrals as the limit of sums:
3

9,
j (Ex"' +5x )dx

Answer

f(x) is continuous in [1,3]

b n-1
f f(x)dx = lim hz f(a+ rh),whereh = (b—a)/n
- G s r=0

here h=2/n



3 n-1

far s 500 @3 r(a+2)
r=0

1

o - 2r 2r

= lim (— (2{1+—) +5{1+—

n—co \N n n
r=0

(2 8r¢ 8r 10r
= lim (—)Z(2+—2-+~—-+ )
n—co \1N n n n

r=0
L2 "Z':l N
-3 g

- imz (B(n— D(n)(2n—1) o In(n—1)
ek 6n? o

2 8(n*—n)(2n—-1 9n(n-—1
T ( )( )+7n+ ( )
n—wo N 6ns n

2 8(2n*—2n* —n*+n In(n —1
n—w N 6n? n

-2 (16n®— 24n* + 8
= lim |

n—oo N

iclass24

2 112n® —78n% + 8
= lim = (

n—co N 6n?

o 2240° — 156n° + 8n
_anIuH( 6n3 )

- g (%4) B (16—16) » (6%)

=112/3

10. Question

Evaluate each of the following integrals as the limit of sums:
2

Ix3dx

0

Answer

f(x) is continuous in [0,2]

b =1
J f(x)dx = lim hz f(a+ rh),whereh = (b—a)/n
a n—co =

here h=2/n



f o= i ()3 ()

r=0

E 2 2
i 4:; (),

n=—0Cco n

- 2
=Hm2(8(n 2n +1)(n ))

n—c N 4n3

2 8(n*—-2n®*+n?
= lim—(
n—co N 4n3

16n* — 32n® + 16n®
=n-l-iin( 4n*

- (16) (32)+(16
e \ &) \an/ " \in

=4

11. Question

class24

Evaluate each of the following integrals as the limit of sums:

4
I(xz —3x+2)dx
2

Answer

f(x) is continuous in [2,4]

ff(x)dx-lithf(ﬂ+rh)Whe”h L~

r=0

here h=3/n

n-—1

f(xz —3x + 2)dx = lim (—)Z f((z +_))

n-1 2

()5 a2



2 4(n—1)(n)(2n—1) n(n-1)
j_l}j;"n( 6n? - n )

2 4(n* —-n)(2n—-1 -1
i ( )(2n )+n(n )
n—wo N 6n? n

)

242 -2n*—n*+n) nn-1)
= lim—( + )
n—co N 6n? n

2 (8n%—12n% + 4n) + (6n° — 6n°
o )+ ( ),
n—co N 6]’12

it 2 14n® —18n° + 4n
s g% 6n2 )

. 28n° — 36n* + 8n
R ( 6n3 )

~in () - )+ ()

=14/3
12. Question

class24

Evaluate each of the followin 5 the limit of sums:

(x: +x)dx

O o, b2

Answer

f(x) is continuous in [0,2]

b n—1
f f(x)dx = lim hZ f(a+ rh),where h = (b— a)/n

r=0

here h=2/n

[+ md 3 r(Z)
0

r=0
n-1

-im (3> (&) +(E)

r=0

2 4% 2r
=AE(§)Z(R—2+?



2 4(n—1)(n)(2n—1) n(n—l)
‘n—c N 6n? n

2 4(n*—n)(2n—1) n(n-1)
=n-l-i=1-pn ( 6n? ’ n

2 42n*—-2n*—-n*+n) n(n-1)
= |lim—( +
n—w N 6n? n

2 (8n%—12n% + 4n) + (6n° — 6n°
- (( )+ ))

n—cwo N 6n?

2 14n® —18n* + 4n
= lim
n—co N 6n?

28n% — 36n* + 8n
= lim( )

n—co 6n3
-im(%) - () +(53)
AL 6n 6n2
=14/3

13. Question

Evaluate each of the follo

he limit of sums: la SS 24

}(Exz +3X + S)dx
0

Answer

f(x) is continuous in [0,3]

n-—1

b
f f(x)dx=1limh ) f(a+ rh),whereh= (b—a)/n
- —_— r=0
here h=3/n
3 n-1
3 3r
2 e i —
!(21’ + 3x + 5)dx —'!l_g;(n);f(n)
n-1

-m()2.e() +3()+s
=r!21;ln( )z 18r* 9r

3 18(n—1)(n)(2n—1) 9n(n 1)
:_l.gln( 6n? 2n

+ 5n)



y lilll3 (18(112 -n)(2n—1) 4 In(n—1) "

n—ow N 6n2 2n 51’1)

3 18(2n*—2n*—n*+n) 9In(n-—1)
= lim—( + +
n—co N 6n? 2n

5n)

3 (36n°—54n% +18n) + (27n® — 27n%) + 3013
= lim—( )
n—oco N 6?12

o 3 93n°® —81n° + 18n
e 6n2 )

. 279n% — 243n% + 54n
o ( 6n3 )

1 (279) (243) % (ﬁ)
s \ 6 6n 6n2

=093/2

14. Question

Evaluate each of the following integrals as the limit of sums:

h3x—1|dx
: class24

to break the function and then solve it

Answer

Since it is modulus function !

=

3 1
f(x)= (1 —-3x)dx+ | (3x—1)dx
oJ’ _!
3

it is continuous in [0,1]

let g(x) = E(l — 3x)dy @nd h(x) = [31(31- 1)dx

2

3
g0 = [(1-30)ax
0

here h=1/3n

1
3 n-1
1
!(1 —3x)dx = Aﬂ(ﬁ);f(r/?m)



- im (5) (n- 2

lim 1 6n* —3n®* +3n
‘n—c 3N 3n

" 1 3n® 4+ 3n
:Iﬂlgl 3n 3n

" 3n% + 3n
ool

—liml+(3)
‘n=o 3 9n

=1/3

1
h(x) = I(Bx —1)dx
1
3
here h=2/3n

nN—=Co

1
!(31(— 1)dx = lim
3

class24

2 2
=limz - (—)
=213
f(x)=g(x)+h(x)
=(1/3)+(2/3)
=373



=7
15. Question

Evaluate each of the following integrals as the limit of sums:

5

je‘dx
0
Answer

f(x) is continuous in [0,2]

b n-1
j f(x)dx = rl;ﬂ hz f(a+ rh),whereh = (b—a)/n

r=0

here h=2/n

2 s
fean=pm B 31 (%)

2
= lim (—) (e®+ et + e + - R

n—oo n

s 0L8% +. 85 + ¢4 CIGSS24

Which is g.p with common

. h nh
Whose sumis — & (1—¢ )

1-oM
2\ ef(1-e™)
_:-:EEI (:E)( 1 —eh )
2\ ef(1—e™)
= lim (H)( i—ehh !
h
li i~ 1
% B
. (2)_9"(1 — e
n—co \N —h
As h=2/n

2\ e@(1— em(2/my
=1im (—)
n—co \N —-2/n
=e?-1
16. Question

Evaluate each of the following integrals as the limit of sums:

3
Ie"dx
1



Answer

f(x) is continuous in [1,3]

b n-—1
j f(x)dx = lim hZ f(a+ rh),where h = (b— a)/n

r=0

here h=2/n
3 LE
[y (B)3 1 (1+(2)
el 1 PR n
1 r=0
n-—1
= lim (E)Z e‘(“i:::)
n—oo \J1
r=0
2 e 2r
= lim (—)Z e e m
n—cw \N
r=0

Common ratiois h = —2/n

sum=e (e +elt+e 4 .........+e™
2e~?!
= ]im( n )(en +eh +82h+ "-.-.'F aEE 88 AW W +enh
n—=oo

sum of =e° +e" + e + -
Which is g.p. with comman ra

. heq_gnhyi8
Whose sum is — £ (1—¢ )¢

1-gh
& (23'1) e(1—e™)
o ( 1 —eh )
- 2¢7 1\ el(1—e™)
pe-g i ( 1—eh. h
et
l i a 1
=t "
2e7 1\ e”(1—e™)
iygl( n )( —h
As h=-2/n
2
8 (Ze‘l) el (1 —en*(-2/m)
L I 2/n
(1-e2
T e
(e*—1)
-

17. Question

class24

Evaluate each of the following integrals as the limit of sums:



b
Icos xdx
a

Answer

f(x) is continuous in [a,b]

b n-1
f f(x)dx = lim hZ f(a + rh),where h = (b— a)/n
- — oy r=0

here h=(b-a)/n

b n-1
. IR
(cosx)dx = rlll_l}}n( - ),.an(a +rh)
b _ n-1
= Aiﬂ.( E );cos(a+rh)
sin(n—h)cns(n+m_—1m)
S=cos(a)+ cos(a+h)+ cos(a+2h)+ cos(a+3h)+......ccevvvvviinnn.n. + cos(a+(n-1)h)= 2 2

sin (2)

Putting h=(b-a)/n

class24

As we know

I (sinh) "
= R

= lim 2 sin ((b ; a)) cos(a + (% = %) (b—a)

n—oo

- (b—a) (b+a)
= 2sin > cos >

Which is trigopnometry formula of sin(b)-sin(a)

Final answer is sin(b)-sin(a)

Objective Questions
1. Question

Mark (V) against the correct answer in the following:

}x\f;dx =7
1

A. 12.8
B.12.4
.7



D. none of these

Answer
y = f:x X dx
4
3
= fx'z'dx
1
(x%“ .
~1 g
5+
g¥i/.
2(.5 S
= §(42— 12)
2
= §(32—1)
B 62
-5
=12.4

2. Question

Mark (V) against the correct answer in the following:

j\/6x+4dx=?
0

class24

Answer

y = f:\fﬁx+4dx

2

6(%+ 1) o

(16 4)
"6><§12- ;

((ﬁx - 4)%“

2
= 6)(3(64_8)

56
9

3. Question

—
—

Mark (V) against the correct answer in the following:



j‘dx r

' 5x+3
BB

o (B +¥5)
C. :';Jg

D. none of these

Answer
L J'i dx
Y= Jo o3

Sl
_ (5x+3)z !
( 5(_71 +1) )n
(3% - 3%)

z(V8-v3)

4. Question

Mark (V) against the corr

£
dx =?
i!(l+x2) §

>
9| A

o8]
w| A

Answer

5. Question

mcz4 llowing: ClG SS 24



Mark (V) against the correct answer in the following:

[y =
0 4—X2
Al
B. sin'l_]"
2
2
4

D. none of these

Answer
(2 dx
y=Jo 7
dx
Use f |
se formula [ o

y = (siru*1 g):

sin~11 - sin™10

L

2

6. Question

Mark (V) against the corri

8
_"x-\[l-i-xl x=7
il

ﬁtic.?,d WAVIAT L o= lass24

Differentiating both side with respectto t

zdx—l
ar

1
==mh=§dt



3
1
y= i‘j- 1+tdt
3

1 8
1/ (1+t)z"

2\ (3+1) /,

1¢3 3
=§(92'4z)

1
= 3(27-8)
_»

3

7. Question

Mark (V) against the correct answer in the following:

Iy

1+x

A.

19| A

o
Sl 3

| A

p..»

16

Answer

Let, x* =t

Differentiating both side with respectto t

433-d—x =1
dt

=:x3dx—1dt
4

Atx =0,t=0
AL =1F=1

class24




-
16

8. Question

Mark (V) against the correct answer in the following:

“(log x
J‘( g X) o
1 X
Al
3
B. 133
3
1/ 3
C.—(e" -1
(1)
D. none of these
Answer
Let, logx =t

Differentiating both side with res

ldx_
xdt
1
= —dx=dt
X
AMx=1.t=0
Myx=8at=1
1
y= Itzdt
0
%)
J 0
_1
3

9. Question

Mark (V) against the correct answer in the following:

:%

fcot xdx =17

Y

A. log 2
B.2log 2

C. —log 2

1
2

1 -1 -1
Z(tan 1—tan""0)

class24




D. none of these

Answer

= (ln(sinx))é
m .
= In(sin 5) — In(sin Z)

1
=Inl—-In—
2

112

10. Question

Mark (V) against the correct answer in the following:

Answer

y= J#(sec’x— 1)dx

= (tanx—x)g

B 4 4
1 111

N 4

11. Question

Mark (V) against the correct answer in the following:

V
2

j cos” xdx =2

0
i
2

B.m

) - (tan0 - 0)

class24




a3
4
D. 1

Answer

X os2x
y=fo=1+f 2 dx

2

(x+sin2x)
\2 4

-
2

L=

I
A2

12. Question

Mark (V) against the correct answer in the following:

A
chosec X 4Xx=7
%A

1
A. —log 2
5 g

class24

1
B. —log 3
5 g

C.-log 2

D. none of these

Answer

n
y = (In(cosec x — cot x))g

n n m n
=~ (cosec - - cot—) —In (cosec — — cot—)

g g § s
2 1

=ln(1—0)—ln(ﬁ ﬁ)

.

13. Question

Mark (V) against the correct answer in the following:

1/
4
-

Icos3xdx=‘?
0

A

" |
B2
4



C.

W | 2

D. none of these

Answer

LS
y = JZcosx (1 sin’x)dx

Let, sinx =t

Differentiating both side with respectto t

5 dx
0SX— =
dt
= cosxdx = dt
Atx=0,t=0
Atx=2t=1
2
1
y=f1—t2 dt
0
(-5
= [t — —
3 0
¢ 1
-7 3
2
3

14. Question

Mark (V) against the correct answer

¥ _mox
e
—0x =?
5 COS™ X

A (e-1)
B.(e+1)

(i
(1

Answer

"
y = Jget*"*sec?xdx

Let, tanx =t

in the following:

Differentiating both side with respectto t

ezxdx—l
secix—-=

class24




