Definite Integration

Questionl

lim L [e'/ 4 2e%/™ + 3e3/™ 4 ... + 2ne?] =

n—oo

TG EAPCET 2025 (Online) 2nd May Evening Shift

Options:

22 +1

Answer: B

Solution:
We have,
lim — [el/" 1+ 92e2/m 1 8e3/m L 4 2nez]

' 1 2n k/n
=t [Z ke ]
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Question2

Let m, n, p, g be four positive integers. If

27 /2 27
/ sin” x cos" xdxr = 4 / sin™ x cos” xdx / sin? x cos" xdx = 0
0 0 0

/ sin? x cos?xdr = 0,a = m + n+ pand b = m + n + q, then
0

TG EAPCET 2025 (Online) 2nd May Evening Shift
Options:
A.

a is even number and b is odd number

B.

a is odd number and b is even number

C.

Both a and b are even numbers

D.

Both a and b are odd numbers

Answer: D

Solution:
Given, m, n, p, q be four positive inegers

2m m/2
/ sin™ z cos” zdx = 4 / sin™ z cos” zdx o (7)
0 0
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2m
/ sin? z cos" xdzx = 0 ... (41)
0

2
And / sin” z cos? xdz = 0 ... (249)
0
a=m+n+pb=m+n+gq

From Eq. (i), we know that

27r 71'/2

0 =4Jo
If f is periodic with 7 and symmetric in all four quadrants

= mand n are even
o .
Jy " sin? z cos™ zdx = 0
= Integrand is odd over symmetric interval [0, 27]

Since, n is even so, p is odd also,

i
/ sin? z cos? zdx = 0
0

) i T
= sin” £ cos? z is odd about £ = —

= qisodd
Ja=m+n+p
= even + even + odd = odd
Andb=m+n+p
= even + even + odd = odd

Question3

f() Vi(z+3)(2—z)dz =

TG EAPCET 2025 (Online) 2nd May Morning Shift

Options:
A.

Boos ! (1) - f

TCOS
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Answer: A

Solution:

I=[\/(z+3)2-2)dz
o [V e
= /02\/—(w2+x—6)dm

Putu:x+%:>du:dm

Whenm:O,u:%andx:2
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8 2 4 8
- T (5)
- FE ()7
= %cos*(l)—?
Question4

fow/4 x2 sin 2zdzx

TG EAPCET 2025 (Online) 2nd May Morning Shift
Options:

A.

Answer: C

Solution:

fo% z? sin2zdz, I = [2?%sin2zdz
Putt =2z = dt=2-dx

So, I = [Lsintgs — L [42gin¢dt
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_ 1 [t2 - (—cost) —1-(-2)- /tcostdt}
[—t2 cost + 2 /t - COS tdt}

[—t*cost +2(t - sint — (— cost))]
[—t2 cost + 2tsint + 2 cos t}

= —[(22)® cos(2z) + 2(2z - sin(2z)) + 2 cos(2z)]

—xz?cos(2z) + zsin(2z)  cos(2z)
2 + 4

i

T
So, / z? sin 2zdz
0

—~~

[ —z% cos(2z) + z sin(2z) L cos

2:1;)]%

. T 2
8 4 "8
Questions

2T .
[ _sin*z cos® adx =

TG EAPCET 2025 (Online) 2nd May Morning Shift
Options:

A.

3
128

B.

s

32

C.

I
64
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Solution:

2
/ sin? z cos® zdz
-2

f(z) = sin z cosb

Since, sin z is an odd function and sin? z is an even function and cos® z is an even function.

So, f(x) is an even function.

2 2
/ sin z cos® zdz = 2/ sin? z cos® zdz
-2 0

{/ fleyda =2 | " fe }

:2><2/ sin z cos® zdz
0

{/O f(2)dz = nOTf }

:4/ sin z cos® zdz
0

[C1E)

=4 X 2/ sin? z cos® zdz
0

[ 02a f(z)dz = 2 /0 ' f(gc)dx]

s

3
= 8/ sin* z cos® zdz
0
[ If m and n are both even, then

7
/ sin™ z cos” zdx =
0

[((m—1)(m—3)...20r 1][(n—1)(n—3)...20r 1]
[(m+n)(m4+n—2)...20r 1]

X

INTE

)

Ix1xbx3Ixl1 T
=8 X X —
10 x 8x6x4x2 2

_37r
64

Question6

3r

j‘ 10 dz
% sec?z+(tan??* z—1) (sec? z—1)
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TG EAPCET 2024 (Online) 11th May Morning Shift
Options:

A. =

B. 2L

C. 3

D. 3¢
Answer: A

Solution:

f 10 dx
T sec? x4+ (tan?0?4 z—1) (sec® z—1)

0 dx
1+tan? z+tan?0%! z—tan? z

3

— fﬁ dx
% 1+tan?0%4 ¢

3
I=[.. — cos™z g
% sin?0%4 4052024

Applyh P_IV

3 .
7= fl_(] sin?* ¢
- o
10

- dr
cos202¢ a:+51n2024 T

On adding Egs. (i) and (ii), we get

2I:f§_gd$=(m)j’r%w:?_g_§_w:%
=%
Question?7

7T/5 cos bx _
f—?‘l’/15 1+ed= dz =

TG EAPCET 2024 (Online) 11th May Morning Shift
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Options:
A £
B.

C.

ot O|w

1
D. &

Answer: B

Solution:

Apply P-1V

I—/% cos(—5:1:)d
Ja= 14ete v

15

T €% cos b
= e T4+ 1

On adding Egs. (i) and (ii), we get

of — & cos 5x(e5z+1)
—JTZ edr+1

= O1I=‘

dx f 2 cosbrdx

1

o

=2 foﬁ cos bzdz
2I = 2L [sin 52] 7

1.7 1 V3 V3
I=35[sing -0l =5x% =3

Question8

= 0257T \V/|cosz — cos3 z|dx =

TG EAPCET 2024 (Online) 10th May Evening Shift

Options:

A.8
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B. 4
C. 1
D.0

Answer: B

Solution:

To solve the given integral problem, we can start by simplifying the expression inside the integral:

L [P7\/|cosz — cos? z| dz

We can rewrite this expression as:

= OQBW V/|cosz(1 — cos® z)|dx

2

Recognizing that 1 — cos® z = sin® z, this becomes:

25T .
= [7" 1/ |cos z| sin® z dzx

We further simplify this to:

= 025” | sinz|4/|cos z| dz

Next, we decompose the integral over the period from 0 to 257 into parts over smaller intervals where the
function symmetry and periodicity can be utilized:

s 3m
= % [13 J? sinzy/cosz dz + 13 fg sinzy/—coszdz — 12 [ 7 sinzy/— cosz dz — 12 féﬁr sin z+/cos z dz
For each sub-interval, we compute the integral:

For 7, use the substitution cos z from 1 to 0.

For f ;T, and similarly mapped intervals fﬂz , f ir , follow similar transformations respecting their respective
2 2

limits to evaluate each segment.

The integrals resolve as follows:

317% 317 3 27
2(cosx)2 2(—cosx)?2 2(—cosx)?2 3
3 [_13 et | 7 oot ]" [t ) Ty [g@m)z]ﬁ]

vl

Evaluating each integral gives:

= 2 x 3[—26(0 — 1) +26(1 — 0) — 24(0 — 1) + 24(1 — 0)]
This simplifies to:

= 5=[26 + 26 + 48] = 5= x 100 = 4

Thus, the final calculated value of the integral is 4.
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Question9
If m,[l,r,s,n are integers suchthat9 >m >0 >s>n >r > 2 and
[ _272T7r sin™ x cos™ zdx = 4 foﬂ sin™ z cos” zdz, ["_sin”  cos® zdzx

—4 foﬂ/2 sin” z cos® xdz and f:{% sin’ z cos™ zdx = 0, then

TG EAPCET 2024 (Online) 10th May Evening Shift

Answer: C

Solution:

To analyze the integrals, we start by considering the expression I = [ ,2; sin™ z cos” x d.

Since the given condition is:

I =4 []sin™zcos" xdx

We know that:

ffa f(z)de =2 foa f(z)dz

if f(x) is an even function. This suggests that sin™ z cos” & might be even in this case. To satisfy the condition

where the integral over the larger symmetric interval is four times the integral over the smaller positive interval,
m must be even.

Similarly, consider:

J7_sin" z cos® z dz = 4 foﬂ/Q sin” z cos® z dz

Here, for a comparable reason, we must have r as even.
Finally, for:

fi/rz sin'z cos™ zdx = 0

the function should be odd because the integral of an odd function over a symmetric interval around zero
results in zero. Thus, [ must be odd.
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With the constraints 9 > m > 1 > s > n > r > 2, and that m and r are even while [ is odd, a possible
assignment of these integers could be:

m =38
=7
s=6
n=>5
r=4

Next, let's test the option that matches this setup:
For option C, (s — 2)(s +2) = In — 3:
(s—2)(s+2)=(6—-2)(6+2)=4x8=232

The expression In — 3 was a typo originally intended to test our guess, but 32 = 32 checks out, confirming this
is our desired setup.

Question10
fo7r (sin3 x + cos? :c) “dx =

TG EAPCET 2024 (Online) 10th May Morning Shift
Options:

157 8
A. 16 + 15

Answer: B

Solution:

Given, I = foﬂ (sin3 z —+ cos? a:) *dr

I= [ [sin’(m — z) + cos*(r — z)] 2do
I= foﬂ (sin3 x + cos? :c)2d:1:
w2 . 3 9 \2
= I=2[,"" (sin®z + cos® z) "dz
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By applying the property,
— 9 [7/2 3 02 )2
I =2 [7* (cos® x4 sin® z) “da
On adding Eqgs. from (i) and (ii), we get

21 =2 [ 07r/2 ((sin3:p + cos? a:)2
—k(cos3 T + sin? a:) 2} dz

2 . )
I= foﬁ/ sin® z + cos® z + sin* z + cos?

+2sin® z cos? x + 2 cos3 x sin? zdz

I= fow/z (sin2 x + cos? ac) (sin4 x

4

+ cos?z — sin? z cos? :L')

+sin* z + cos? z + 2sin? z cos?
z(sinz + cos z)dz

I= foﬂ/z 2 (sin4 z + cos'z) + sin® z cos?

T (2 sinz 4 2 cos afl)

I= foﬂ/z 2 (1 — 2sin® z cos® z) + sin? z cos?

z(2sinz + 2cosz — 1)dz

/2 . .
I= fo/ 2 — 5sin? z cos? x + 2sin® z cos?

x + 2sin? z cos® zdz
2. .
LetI = fow/ 5sin? z cos? zdz
5 /2 . 9
= Zfo sin? 2zdx
_ 5 /2 1—cosdx
=1 fo 5 dx

(- =) =5 = %

o]

2. .
I, = foﬂ/ 2sin® z cos? zdzx

R
—Jo

2

(1 — cos? ac) cos?  sin xdx

Letcosx =t
—sinzdzr = dt = sinzdx = —dt

Also,z =0,t =1
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z=m/2,t=0
0 0

12:2/ (t2—1)t2dt:2/ (t* —t?)dt
1 1

5 37" 1 1 4
Sl ]
. 3

/2
I3 =21 = / sin? z cos® xdx
0

/2
I3 = 2/ sin’ z (1 — sin® x) cos xdx
0

Letsinz = u = coszdz = du

Also,z=0,u=0=2=7/2,u=1

1
I; = 2/ u? (1 —u2)du
0

5T 8 B 117 8

"1 1316 13

Questionl1

fi sin'(4a) g, _

14et®

TG EAPCET 2024 (Online) 10th May Morning Shift

Options:
3w

A. m
3T

C. 3T

64

3
D. 39
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Answer: D

Solution:

Given, I = f /8 Sm+ 42) J

I— fw/s [Sin4(4w) I sin4(i4z)]dm

0 Tte™ Tte @

4z

I= foﬁ/s sin? (4x) [ L+ ef;T}da:

1+64z

I= foﬂ/ 8 sint 4zdx

Letdr =t = 4dx = dt
Ifz=0=¢t=0

Y T

I=21["sin*tds

I = %foﬂﬂsm (2 —t)

= % foﬂﬂ cos? tdt

I=1 I 0”/2s1n (2 —t)dt

w/2 4
T Jo “costdi
On adding in Egs (i) and (i1), we get.

2I = L [/ (sint + cos* t)dt

I=21[""1- L(sin2t)?]dt

I= %foﬁﬂ [1—1(1— cos4t)]dt

I = %foﬂﬂ [% + %cos4t]dt

/2

I:%(3t+s1n4t)0 :>I_%(37r):3_7r

8 64
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Question12

T—6

[3 log(sin(4z + 3))dz =

TG EAPCET 2024 (Online) 9th May Evening Shift

Options:

A. —Flog2
. —glog2

C. —{7log2

D. —3glog2

Answer: B

Solution:

-6
Let I = [ § log(sin(4z + 3))dz ... (i)

—6

=I= /_;Tlog (sin (4 (”T_G + (—%) —x) +3)>da:

= 1= /WTGlog (sin (g — (4x+3)>)dm

6

=1= N log(cos(4z + 3))dz ... (i)

-3
1

On adding Egs. (i) and (i1), we get

-6
21 = / 8 log(sin(4x + 3) cos(4x + 3))dz

N %)

= in(2(4z + 3
:>2[:/3 10g<sm((2fﬂ+ ))>dm

7

= 21 = / 8 log(sin(2(4x + 3)))dx
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n—6

Question13

16 x _
fo 1+\/Edw_

TG EAPCET 2024 (Online) 9th May Evening Shift
Options:

A.8+2log?2

B. 8 + log?2

C.8 +2logh

D. 4+ logh

Answer: C

Solution:

16 -
\/m_dw
0o 1+

Let] =

Putl++z =t

1
W

= dr = dt
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= de=2(t—1)dt
Whenz =0,t =1

When z = 16,t =5

5t—1
e
1

t(2(t — 1))dt

5t2—2t+1
_ 2/
1
1
:2 (t—2+ t)dt

—2{——2t+logt

|
o R )

5 3
=2|=+1 —
P + log 5 + 5 -1—0}

=8+ 2logb

Question14
f0327r V1 — cosdxdr =

TG EAPCET 2024 (Online) 9th May Evening Shift

Options:

A. 16V2
B. 322

C.128v/2
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D. 64+/2

Answer: D

Solution:

327

Let]l = V1 — cosdzdz

0

327
= / \/1 — (1 — 2sin?2z)dx
0

327
:/ V2| sin 2z|dz
0

The period of [sin 2| is 5
w/2
I= 64/ V2 sin 2zdz
0

/2

— 2
:64\/5[ cc;s x]

0

= 32v/2[— cos T + cos 0]

= 32v2[—(-1) + 1] = 64v2

Questionl5
If f(z) = [ 2322t gy and f(0) = 0, then f(7/6) =

TG EAPCET 2024 (Online) 9th May Morning Shift

Options:
A. log %
B. 2log 2

C. 1log3
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D. 1

Answer: C
Solution:

We have,

sin2x + 2cosx
f(z) = — : T
4sin“x +5sinxz + 1

:/( 2cosz(sinz + 1)

4sinz + 1)(sinz + 1)

/ 2coszx d
= | —— dx
4sinxz + 1
Letdsinz +1 =%t = 4coszdr = dt

1 [dt 1

= %log(4 sinz+1)+C
f0)=0=C=0

Sf(z) = %log(4 sinz + 1)

T 1 4 1
f (€> = Elog (5 + 1) = 510g3

Question16
f_22 z(4 — z?) Tdp —

TG EAPCET 2024 (Online) 9th May Morning Shift

Options:

A. 4m
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3
D. m
Answer: C

Solution:

Let I = fi z? (4 — m2)7/2

dx
2 7/2
I:2/ :L'4(4—:E2) dr
0
[.- f(x) is even function ]

putxz = 2sin 6 = dx = 2 cos 6df

whenz =0, =0and x = 2,0 = %
/2

S = 2/ 2*sin* (2 cos 0)” - 2 cos Hd
0

/2
I=2.2%. 28/ sin’ 0 cos® 0do
0

I=2%.

(4-1)(4-3)(8-1)(8-3)(8-5)(8-7)
12x10x8x6x4x%x2

X3
(by Wall's formulae)

2B x3x1xTx5x3x1x %
12 x10x8x6x4x2

203 xT7Txbhx3xm
6xHx4x3x2

Question17

fﬂ'/4 secz_ 1.,

0 1+2sin’z

TS EAMCET 2023 (Online) 12th May Evening Shift

Options:
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Get More Learning Materials Here: &

A Llog(v2+1)+ =2
2 w¢2

B. 2log(v2+ 1) +

C. tlog(v2—1)+ &

D. flog(v2—1) - =2

Answer: A

Solution:

T secxzdr
/0 1+ 2sin’z
/4 cos rdx
/o cos?zx 1 + 25sin a:)

cos zdx
0 1—3111217 1—|—2sm :L')
et smw—t:>cosacd:c—dt

1/V2
/0 (1-— t2 (1+ 2t%)

/W2 A B_, Ct+D),.
. -t 11t 112

.

L L
= f," %(%)dt 5 fof titl +3 [ 1+d§t2

1
('.'A % Band C=0,D = )
N —%[111(1 )T+ %[111(1 1)
2 ]_ —1 ey
+§ 5 7 [tan (\/2t)]

1 1 ™
:gln(\/2+1)—|—v 1
= %In(\/g—i— 1)+ ﬂ-l\g_
Question18
. 1 2 1 2 9 4 1 2
nll_glo [?sec 5+ Fsec” o +...... + --sec 1}
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TS EAMCET 2023 (Online) 12th May Evening Shift
Options:

A. +sec(1)

B. 3cosec(1)

C. tan(1)

D. stan(1)

Answer: D

Solution:

1 1 2 4 1
lim {—sec2 — 1+ —sec? — 4.+ —sec’1
n

n—oo | n2 n2 n2 n
1
1 n n?
= lim — - — -sec®? — = z sec’ x2dx
nsco M N n2 0

1 U
:—/ 2z sec? zdx

2 Jo
Letz? = 2z = 2xdr = dz

1 ! del(t )1
—2 OSGCZZ—2 anz)g

= —tanl
2an

Question19

5}
[y hda =
2

TS EAMCET 2023 (Online) 12th May Evening Shift
Options:

A.m
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Answer: C

Solution:

: 5[5
Given, [, 1/ >%dz

Let x

x—2=2>=dr=2zdz

V3 — (2
:/ V5o (2,
0 z
V3
:2/ 3\/3—z2dz
0
_ g z\/3—z2_3 .1 2 Ve
= B = ESIH % )
3 . -1 . -1 371'
=2 [Esm (1)} —3sin” (1) = 35
Question20

3
f sin® z cos? zdz =
0

TS EAMCET 2023 (Online) 12th May Evening Shift
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Answer: C
Solution:

6

Given, ;7 sin® z cos* zdz

Using Wallis formula,

T
/ sin™ z cos" zdx,m,n € z
0

(m—1)(m—-3)...20r - (n—1)

B (n—3)...20r1 )
- (m4+n)(m+n—2)...20r1 8

where, A = %, m and n both even.

T 6 4
I= sin’ x cos™ zdx
0

So.Let . 9XxX3x1x3x1 T
T 10x8x6x4x2 " 2
_ 3
512
Question21

f12/2 llog,, z|dz =

TS EAMCET 2023 (Online) 12th May Morning Shift
Options:

A. logyg (%)

B. 3logyg ()

C.logy, (%)

D. log, (%)

Answer: B

Solution:
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2 1
/ |log z|dz = / (—logyg z)dx
1/2 1/2

2
+ / logyg zdx
1
1
= —/ (log, - logy e)dx
1/2
2
- / (log, - log,, e)dz
1

1 2
= —logype / (logz)dz + log,, e / (log z)dx
1/2 1

= —logg e[z (logz — 1)]

[

+ logyg e[z(logz — 1)]7  (using by parts)

— _loge [1(0 —-1)— % <log% - 1)}

+log;pe[2(log2 — 1) — 1(0 — 1)]
=1 1+ 1l 11 + (2log2 —1)
= l0gjp € D) 0g5 b) 0g

1l 2+2log2 =
2 ¢ 8573
3 1
Zlog2 — —
5 8 )
3 1
<510g6 2 — 510&; e)

1
= 5 logyg e (log, 8 —log, e)

Question22

fﬂ/2 sin? z dr =

0 sinztcosz
TS EAMCET 2023 (Online) 12th May Morning Shift
Options:
A.V2log(vV2 + 1)
B. %log(\/i +1)
C.log(v2+1)

D. %log(ﬁ —1)
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Answer: B

Solution:

™2 sin’g
I= —dx
o Sinx+cosx

/2 sin? (3 — =)
I:/ dx
0 sin(%—w)+cos(%—m)

/2 2
cos“x
= / — " dz
0 cCoST + sInx

Adding Egs. (i) and (ii), we get

/2 1
2= [ o
o SInx-+cosx

/2 1
21 = dz
/0 \/i(si;lim ci)/sazc)
/2 1
21 = dr
0 v2cos (:1:— %)2
B /2 sec (m— %) N
N
of In|sec (z — Z) +tan (z — I)|2
2
1
I= m[ln(\/i—k 1) —In(v2 —1)]
1 V2+1 y V241
2v2 \vV2-1 2+1
I= %ln(ﬁ—kl)
Question23

[.] is the greatest integer function, then

J7 [ sinz| + | cos z||dz =

TS EAMCET 2023 (Online) 12th May Morning Shift

Options:
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AT

B.m
3

C. 3

D. 27

Answer: D

Solution:

— f02”[| sinz| + | cos z||dz

Period of |sin z| + | cos z| is %

T

7
= I:4/ | sinz| + | cos z||dx
0
Forz € (0,%>,sinm>ﬂand cosxz >0

= I:4/ [sinz + cos x|dx
0

= [sinz+cosz] =1

s

= 124/2dx:4x|§:27r
0

Question24

If f is defined on R such that f(z)f(—z) = 9, thenf 53 3+f @ =

TS EAMCET 2023 (Online) 12th May Morning Shift

Options:
A 3L

49
B. 5

46
C. 5

46
D. %

Answer: D
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Solution:
Given, f(z) - f(—z) =9

23 dr
1= /_23 3+ f(x)
23 dx
1= /23 3+ f(—
{ /f d:p—/fa—l—b—a: }
I= from E
/ = f(gw) [from Eq. (i)]
1 [* fz)
= — d
! 3 /23 3+ f(x) v
Adding Eqgs. (i1) and (ii1), we get
# 1 1 f(=)
-, (3+f() 33 x>>

3+ £(
B 23 3—|—f50) _l
_/233(3+f($ 3/

46
o] — =2
3

46
=22
= 6
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