Area Under The Curve Al.l-E-®

Area Under The Curve

SOLUTIONS

EXERCISE - O
1. Ans. (C)
Ar(ABCD) = 3¥4n3
D y=+¥n3 C

3
shaded Area = 3 loge3 - Iloge xdx /
1

Ar(ABCD) A /(1,0) B(3,0)

3log, 3-(xlog, X- X)j
3log, 3-(3log,3-2)=2
2. Ans. (C)

2

Required area = j f(x)—g(x)dx
0

Now

f(x)—g(x)dx=10

f(x)- g(x)dx+j' f(x)—g(x)dx=10

Ol N O N O

f(x)—g(x)dx—jg(x)— f(x)dx=10

e — |
5

:>_2[ f(x)—g(x)dx=15

3. Ans. (D)
Solving e* = e%*
we get e?¥ = @

a
=X=—
2

a/2

(e —e)dx=[-(e*" +e")];

O N |

= (e*+1)—(e"* +e*?)

—e* 2.2 41=(e?—1)

a2 _1\?
limizlim(e 1} =

a0 g a—0 a

1
4
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4. Ans. (D)
x(x—3)?=x
—x=0,24 e
Required area
2 4
= [(x(x=3)* = x)dx+ [ (x = x(x—3)* Jdx x(x —3)?
| J [~
2 4 i
= [(* —6x* +8x)dx— [ (x* -6 +8x) dx i !
0 2 : | H » X
I 4 w
X4 3 2 ’ X4 3 2 ' ? 3
=| —=2X"+4X" | -| —=2X" +4x y=x
4 0 4 2
=4 + 4 = 8squnits
5. Ans. (A)
y = ax? + bx + ¢ — Passes through (1, 2)
=2=a+b+c -(1)
Also tangent at origin =y = x v
= Curve passes through origin = c = 0
y=x
Wl =2ax+b|,, =1
dXle.0) :
=>b=1 . — 0 >x
. by equation (1): a=1
= Curve will be
y=x%+x
Ay
dx
=2x+1=0
= Minima atx = —%
0
. Required area = I (X% +x—x)dx
-1/2
L Sq. units
24
6. Ans. (A)
y=xe ¥
y'=e*—xe™*
y'=-2¢"+xe " =e"(x-2)
y"=0 = x = 2 is point of inflection
=>c=2
2
Area = jxefxdx
o (Wl
—X —X 2 -2
=(-xe™—e™) =1-3e
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7. Ans. (B)
b
b (x-1°| (-1 1 1 4 2
R =| (1-x)’dx = = +===((b-1)°+1 y=0+x)
=[,0-9) T =5 3 -3(e-uy)
: x-1°) . (-1
RZ:_[ (1—x)2dx=[—j =0—(—)
b 3 b 3
1 1 1 r)| A2
R -R,=—==((b-10+1+(b-1)*)== 1x¥_b | >
4 3 4 = %0,0)
=2(b-1) :5—1:—1:>(b—1)3 S
4 4 8 2
8. Ans. (A)
‘= 1-t° y= 2t
1+t27 7 141°
t =tand
1-tan®0 2tan®
X= a Y= 2
1+tan” 0 1+tan® 6
x =co0s20, y =sin20
x2+y2=1
Area=nrz=rm...... wr=1
9. Ans. (D)
2
This curve isy = L;La) , which is a cubic polynomial. "
a
2
Since L:_a) = 0 has repeated rootx = 0,
a
it touches the x —axis at (0, 0) and intersects at (-a, 0). —z0) 5 > X
2 2 !
Required area = J.O ydx=j0 L;ra)dx=a—sq.units
-a 2 a 12
10. Ans. (A)
a
= a>0),y=c
Y= ( )y
for area to be bounded c = 0
o0 a 0
= 2[ - dx=2 = 2(9tan-lfj =2 :a(ﬁ—ojzz
0 4+X 2 21, 2
4
a=—
T
=[al=1=[a]+[c]=1
11. Ans. (A,C,D)
fiR—[-1,1]
x> -1 2
x) = =1— - +
1) Xt +1 Xt +1 —0< >0
1<x?+1<o=-1<f(x) <1
f (x) is even function = Many one
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Codomain = [-1, 1]

Range =[-1,1)

f(x) is many one and into
Als wrong

0= (x° +1)
Option B is correct.
Now For option D
Option 'C' is wrong.
Areabetweeny = f(x) &y =1

x> -1 T 2dx
A= Il (x +1jdX=£x2+1

Azz']';lixx2

= A=2tan’’ X|:
= A=2r sq.units
Option D is wrong

12. Ans. (B,C,D)
fX)=x-1D*(x-2)+1,x€[0,2]
fO)=@x-1°-(x-1*+1
fl(x) =3(x—-1)?%?-2(x—-1)
f'(x) = (x=1) [3x = 5]
fltx)y=0 atx=1,g

fH=1
(5) 23
flo|=2=2

3) 27

j(1— f(x))olx:j[(x—n2 —(x—=1)° Jdx

_[(x—lf (x—l)“T 7

L3 e 12
Range: [- 1, 1]

13. Ans. (B,C)
Let y = c line also intersectsat x = a
According to question

= I:{c—(8x—27x3)} dx:J‘:(Bx—27x3 —c)dx

472 4 b
= [cx—4x2—27x } =[4x2—27x —cx}
4’ 0 4’ a

27b*

0=4b*— —cb

327

x = 0 isy axis

v

]
i
1
i
i
1
i
i
1
a

00)] (
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27b* — 16b% + 4bc = 0
27b3 —16b +4c =0 (1)
Also (b,c) liesony = 8x — 27x3
c=8b-27b3 ..(ii)
from (i) & (ii)
bt | 32
9 27
14. Ans. (B,C)
Ci:y=(x—1e* ;(x—> oo y—>x0)

y=xe*—e* (x> oy—0) — *
y' =xe* 0
y'=(x+1)e*

1
A, =|[(xe*—e*)dx y == De

0 ‘r

_‘ X X 1 _
A= (Xe —2e )0 =e-2 Tangent
tangent to C; at (1, 0) is (0,0)
y—0=e(x—1) >y=ex—e "
s, /GO

A :j{(xex—ex)—(ex—e)}dx

0

1 2
A = Xede—_fexdx—(eX?]+(ex)é 0,-1) [/ 4
0

ct—(y

A1=2—§:>2A1=4—e

A, > A
15. Ans. (A,B)

-1
— y =sec ' = x = secy
n/‘; (cota, )

— rop-1 —
. y = cot™'x = x = coty

t »x
-1 0 1 cﬁgiseca

x=1 Required area

For point of intersection
sec’lx = cot™lx = a (let)
X =cota=seca

cos?o = sin a

1-sin2a=sin o
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16.

17.

sin2a+sina-1=0
145

sina =

cota = =Sseca

1+\/§
2

Area w.r.t to x axis
cota

I (cot™ x—sec™" x)dx
1

Area w.r.t to y axis
n/4

Isecydx+ _[ cotydx—g

Ans. (A,B)
Area w.r. to y axis

1
= [(cot* y)dy - = =
!(co v)dy—,

ct—y

1
T 4 T
=——|tan~ dy——
2 ! '™

1
T -1
=——|tan"dy = ...
4 '([ y

Area w.r. to x axis
/2

= f cot x dx
/4
Let X=E—t
2
. i
= I —cot(E—tjdt
n/4
n/4
= j tantdt
0

use t—>£—t

Ans. (A,D)

. J5-1
—>SsSino.= ——

2

T 1 T
~—t dy——
[2 an yj -

V5 -1

y = cotx

N

Since the curve y = axz + bx passes through the point (1, 2)

L 2=a+b

By observation the curve also passes through (0, 0)

Nl

Therefore, the area enclosed by the curve, x —axis and x = 4 is given by

[272]
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4
A:j(ax1/2+bx)dx=8 :z?ax8+g><16=8
0

:>2?a+b=1 -(2)

Solving (1), (2) wegeta=3,b =1
18. Ans. (A,B)

y = sin 2x
Let A be the area between y = sin 2x, x=g,x =cy=0
. 1

.. given that AZE
we have two possible cases for c i.e.

. T

ijc>—
(1) .

. T T . 1
now area between y = sin 2x,y =0, X:E & X:E is greater thanz
CE(E E)
62 "
¢ 2x[ 1
A= J. sin2xdx = — 22 ==
n/6 n/6 2 1

cos2c 1 1 1 ]

- +—=—=>cos2C=—— :
2 4 2 —» X
c=L 2 2 4 2
3

s T

ii) c<—
(i) p

now area between y = sin 2x,y = 0, x:% & x=0is %

T
.. by symmetryc = s

19. Ans. (A,C)
f(x)>0
& g(x)<0
= |f()| = f(x) and |g(0)| = =g (x)
20. Ans. (A,B,C,D)

a/2

S= f (e* ™ —e“)dx

}for xe(a, b)

y=e .
a—1j2 \ y=e

=- [2e% —(e*+ 1= [ez

e —2e*? +1

Now lim -

a—0 a
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21. Ans. (A,C,D)

y
A
y=1
> x
0 e—1
x=-1
1
Azf(ey—l)dy:e—z
0
22. Ans. (A)
x=y*—-5y2+4
_=+i_i+ y=9x)
0]
E°fs -
2 2 J5/2
y=f
dx 1
— =2y(2y*-5) -9/4 0 4
dy
1 1 38
xdy = | (y* —=5y* +4)dy ="—
! y !(y '+ 4)dy =
23. Ans. (B)
x=y*—-5y?+4
_=+I_I+ y=9x)
5 0 5
s : 57
; y=f)
& 2y2y°-5) o/ o 4
y

X
> dx
29(x)(29°(x)-5)

Jye= .~ [y x=90(9)-77)- |

1

“2yey—s)’

oy
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24.

25.

Ans. (D)
x=y*—-5y2+4

y=gx)

572
y=fx)

—9/4
dx

=82-102=-22
dy

(-2.402)

1
Slope of tangent =———=
p g 2\/5

(y~2)=— 2

T:x +22y=2
1,11
22 2

Ans. (B)

A

1
() Area=[(3y*-9)dy
0
= ‘[y3 —9y]})\ =|1—9| =8 square units
)

Given equation of curve is y = a«/x +bx
this curve is passing through (1, 2)

2=a+b (D)

4
and [(av/x +bx)dx=8
0

Z_a[x3/2:'4+9|:xz]4=8 = 2—a8+8b=8
3 o 2 0 3
=2a+3b=3 ..(ii)
Solving (i) & (ii) a=3b= -1
then2a+b=3%x2—-1=5

3n/4
Area = I (sin® X —cos® x)dx
n/4

3n/4 . 3n/4
=- J cosZde:—{szzx}

/4 n/4

(111)

y F/cos? x

y = sin?x

= _%(_1 —1)=1 square units

www.allen.in
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16/m?

16/m
2 2
(Iv) I (\/16x—mx)dx=2:> 4><—x3/2—mx_ _
3 3 2
2
3

0

8 64 m 256 _

X
3 m 2 m

>mi=64—>m=4

EXERCISE - S
1. Ans. (2)
The graph is a follows

yﬂ

y=x%2+1

4 » x

y=—-x*+1/-1 1

j(—x2 +1)dx+.1[(x2 +1)dx=2
-1 0

2. Ans. (18)

y? =2x

x—y—4=0

(x —4)? =2x

x2+16—-8x—2x=0
y

A

(8,4)

0 » X
e
/

x> —10x+16=0

x=28,2
y=4,-2
4 y2
A= 4-3 |4
[[yes-t o
2 4 3 4 1
L say' L —(8-2)+4(6)-—(64+8)
L e 6

=6+24-12=18
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3. Ans. (24)

A(4/2,4)

N

4
1 X
Area =§=.([(\/47»X—7»X)dx
=>A=24
4. Ans. (2)
1 _ (L
x=€n§& y=/In(x+e) x—i’n(})
e =(n(x+e) Cy=e 4
x=0&y=1
Areoa enclosed ) 2IBOD ) _ x4 o)
= [ tn(x+e)dx+[edx
1-e 0
[(cse)n(cre) ] [,
=[(x+e)n(x+e)-x| +|-€ : . .
1-e 0 _4 ) 0 2 4
=[e+(1—e)+1] =2 i
OR x=e’—e
Using horizontal strip —4

Area:l'((—fny)—(ev_e))dy=—[(y€ny—y)]z—[eY_e)'ll)

=1-[(e-e)-1]=|2] sq. unit.
5. Ans. (104)

y = x? (i)
y=c+m(x—1) ..(ii)
Solving (i) and (ii)
x2—mx+m—-—c=0 ..(iii)
x; and x, are roots of above equation N
O a0
DX X, =M XXy =M —C; Xy — Xy =a/m2—4(m—c) .o i
Area=f((c—m)+mx—x2)dx :
“ X1 X,
m 1
=(c-m)(x, —x1)+3(x§ —xf)—g(xg -x7)

www.allen.in [277]



ALLEN JEE (Main + Advanced) : Mathematics

) o mps D )20 )|
ZM{c—erm?Z—%(mz _(m—c))}

3
(m2 —4m+3c)% ((m—z)2 +4(C—1))A
B 6 - 6
Area will be minimum whenm = 2
%
4(c-1
M:%:c:w

-+ | +m? =104]

6. Ans. (4)

3\' y=2+x
Obviously, triangle ACB is right angled at C.
. 1 B(2,4)
.. Required area = 5 X AC X BC ~
1 02)cfR !
=X 2V2 x 2V2 ©.2) R
x
= 4sq. unit.
y=2-—x
41
7. Ans. (? ~/3)
Area of smaller part = 2 ff V4 —x?dx Y
x=1
V3 7
— 2 -1 - —
—224x+25m 2]_22 [ ]
@20, .
\/§ n 0,0
=2\ — _— \/_ ( ) )
8. Ans. (1)

y =sin?xandy = cos?x
Solving sin? x = cos? x

Tl.' 37'[
SX =

4 y = cos?x y =sinx

Graph of functions is as shown in the following figure.

From the figure, the required area

31 T T T T
=f54(sin2x—coszx)dx n/4 w/2 3n/4 =«

4

am

= [o* cos2xdx =1
4
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9. Ans. (0.67)

y = x? is upward parabola

— Vx, x=0
= x| =
Y o {\/—x, x<0

The graph of the functions is as shown in the following figure.

-1+
2 2
A= 2f01<\/a?-x7)dx:§
10. Ans. (2)
Cc

y =+/1-x2
y=x3-x
y=0inx=0,1,-1
Required area = Area of region BCAGOHB
= Area of semi-circle BCAOB
n

=3 (~ area of BHOEB = area of OFAGO)
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1. Ans. (1)
2 =x+1
Hit & trial at
x=0,1

1 . 2 2x 1
A:'([(x+1—2 )dx:(x?+x—loge2]0 y=2 v

1 o @O
A 3 2 [ -1 )3 1
2 log,2 log.2) 2 log,2

2. Ans. (3)
y?=4xandx+y=1
x2—2x+1=4x
x2—6x+1=0
x=3+22

3_.2[ﬁ2\/§dx+%(2\/§—2)(2\/§—2) (3-2V2,0)

0

(0,1) (3-2V2,2v2..2)

4( 3 2l 2 4 3 2
Az_M (242 = 2(VE-1) +2(2-1)

3

=(3_2\/§)(&_§+2J:8\/§—10

3 3

3. Ans. (4)
y = 4x

(3,36) y = 8x + 12
(_1’4 /

Point intersection,y = 4x%2&y = 8x + 12
(x,¥y)=(3,36) & (-1, 4)

3
A=j(8x+12-4x2)dx=@
bl 3

4. Ans. (2)

. . , 1\2 . 3
Point of intersection of y = (x - E) andy=1—xisx = —
& 124
2 1 2 2 3
Azj (1—x)—(x——) dx:j(——xzjdx
1 2 1\ 4
2 2 . .
& 0 1/2 V3 1
3\1 -
A: %X_X_ :ﬁ_l 2
4 3 4 3
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5. Ans. (2)
B
Required area = ZJ. (2x* +9-5x*)dx
0

B

=2[9\/§—3\/§} - 12/3

6. Ans. (64)

5n/4

= 2[9x—x3]

A= I (sinx—cos x) dx y
/4 A
=(—cosx—sin X)|i7£4 y = sinx
FaHEH M e
G AN
_ 2 2 Yy = cosx
=A= 4+ =22
NP
= A'=(242) =16x4=64
7. Ans. (1)
n/4
A= j (cosx—sinx)dx
0
cosx ;
A =(sinx+cos X)g//j' = \/5—1 SInx
/4 /2 A
A= I sinx dx+ j cos X dx
0 n/4 AZ
/4 . /2
=(—cosx), +(51nx)n/4 0 g g T

A =~2(V2-1)

ApiAy, =1:2,A,+ A, =1
8. Ans. (19)

o 3
1/4
R, = [ (Jx-2x)x :[
0
-
48
So, R _19
R

1

s fiie [zt x s

4

2X;/2 —X2:|

Ri R (1,1)
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9. Ans. (4)
Area of shaded region

|
:2{?(9+ y)l/2 dy—i(9— y)l/2 dy+_9[(9_
2oy T+ Ho-w" ] -

3

%[12@—27+6\/€—27—(0—6\/€ﬂ
%[24J§ +12./6 —54]
:8(4J§+2J€—9)

10. Ans. (62)

0 2
A= j(xz —3x)dx+_[(3x—x2)dx
-1 0

-1
11 10 31

= A=—+—=
6 3 6

11. Ans. (2)

y)”* dy}
327°
9-y)" |

Area =

= C— N

(x2_1)dx+i(§—1JdX
:(X?SIJrS(an)S—(X)T

=%+8(2€n2)—7

:16€nZ—1—4
3

|

0,9

(_310)

[282]
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12. Ans. (36)
y?-2y=-x
=y -2y+1=-x+1
y-172=-(x-1)
y=-x
Points of intersection
x?+2x=-x
x?+3x=0
x=0,-3

3
A=[(=y* +2y+y)dy
0

3y 9
2 3|, 2
8A=36
13. Ans. (3)
(%—2)
0, -4)
yi+4x=4
y?=-4(x-1)
2 2
A= J. 4_—y_y__2 dy:9
a2
14. Ans. (2)

16(x?% +4x) - (Y2 -4y)+44=0
16(x+2)2-64-(y-2)2+4+44=0
16(x+2)2-(y-2)2=16

(x+2)° (v-2)
16

A=[ (2 ~4))ox

&
A :If(6—x2)dx:[6x—§]

A {6\/8 - 66}—(—1%%2

1

3 3
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412062
3 3
A= 4\/8+§

15. Ans. (600)

Abscissa of point of intersection of 2y =5x’

andy=x?+6is+2

20

2 2 5 2
Area = ZI(XZ +6—5inX: J.Eocx—sijdx
0 2 0 2

2a
5 2

= J(ocx—sijdx=16
0 2

= o’ =600
16. Ans. (4)
| cos x—sin x|< y<sin X

Intersection point of cos x - sin x = sin x

1
= tanXx=—
2
L1 cosx —sinx
Let y =tan 5 sin x
So, tan 1 sin _1 cos 2
) v >’ v N3 v N3
n/2
Area = j (sin X—| cos x —sin x| )dx
v :
AN /2 0 Y /4 /2
= .[ (sinx—(cosx—sinx))dx + .[ (sin x—(sin x —cos x))dx
v /4
n/4 n/2
= _f (2sin x—cos x)dx + J. cos X dx
v /4
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Area Under The Curve

ALLEN’

=[-2cosx—sin X]:,M +[sin X]:Z

=—2 —%+2cosw+sin\y+(1—iJ
2

2
5o
=5-22+1

17. Ans. (1)
y? +(x—1)2 =4

shaded portion = circular (0ABC)
—Ar (AOAB)

Az(n—l)

(1,2) Yy = 2x

A(1,0) C X

Area B = Ar (AAOB)+ Area of arc of circle (ABC)

=%(1)(2)+#=n+1

é n—1
B

n+1

www.allen.in
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18. Ans. (4) v
3 »\/2_1 A
Area 2.[2\/;dx+2_|. V21— x2dx X =3
1 3
8 2 r il
A:—(S\/§—1)+lein’1 (—j—6\/§
3 J7 > X
8
23-= NS
l(A ~21sin™ [iD 3 T
2 J7 2
4 X=1
EXERCISE - JEE (Advanced) PYQ
1. Ans. (B)

N

)

cosX—sinX, Xe[o

|
3

= (sinx+cosx)—(cosX—sinx)dx +f (sinx+cosx)—(sinx—cosx)-dX
0 /4

y =|cosx—sinx|=

NI
N A

sin X—cosX, Xe[

So, required area

n/4

n/4

= I 2sin xdx +
0

n/2

J. 2cosx-dx =2(—cos X)g/4 +2(sin X):Z
n/4

=—2[%—1J+2(1—%) =2(2-2)=242(y2-1)

2. Ans. (3)

F '(X)=2cos2 NG +E 2X—2cos® x
6

F '(a)+2=4acosz(a2 +gj—2cos2 a+2 =j: f(x)-dx

On differentiation we get

f (a):(éla)(Z)cos[a2 +g}(—sin(a2 +gD(2a)+4cos2 (az +g]+4cosasina

= f(0)=4coszg=4- =3 Ans.

Sl w

[ 286 ]
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3.

Ans. (A,D)

%J'Ol(x—x3)dx=f:(x—x3)dx A
1(x2 x4]1 X x*Y
= | ——— |
212 4 [2 4)
0 0

11 1) (a® o 1 o o 37
e Tl el el e
202 4) (2 4 8 2 4

= 20*-402+1=0= Option (D)
Let f(o) =204 - 402+ 1

N P BRI S
2 16 4 8

f)=-1&f(0)=1

So, ae[l,lj
2
Ans. (B,C)
F(x)=1-2x+e* - [e f (t)dt
0

= £ (x)e =(1-2x)e " + et f (t)et
Differentiate and simplify :
fl@) = fO) =—(1-20) =2+ f(x)
=f'(x0) =2f(x) +2x -3
Ify = f(x), f'(x) = dy/dx
= %=2y+2x—3 = %ZZ(X-F y)-3

Put x+y=t:>1+ﬂ=E
dx dx

L T :Ezz(t—1) = i=2dx:ﬂn(t—1)=2x+c
dx dx t-1

v

>Mmx+y—1)=2x+c
=Sx+y—1= e?*tC¢ =e2%. ¢ = .2
S>y=k-e*-x+1 (1)
 f(x) =1—2x+e*. je"f(t)dt

0

Atx=0: f(0)=1-04+0=1= Atx=0,y=1
Putin(1):1=k—-0+1=k=0
S y=1-x=f(x)= Bis correct.
Also, Region: f(x)<y<v1-x
n(1) 1

A=—7 _~11
4 2

= n—ZS units
g T

= (C) is correct
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5. Ans. (4)

Area ofAPQR:%x2><1:1

1 d 3
So, |(x=x")dx=—
° l( J#=15

=n =4 Ans.
6. Ans. (B)
Required area

fft-a)

2 3
:[8€ny——y5j
3 1

2 2
=(8£n4—§(8))—(0—§j

=8€n4—E+z
3 3

=8€n4——1—4=16€n2—1—4
3 3

7. Ans. (A)
Here,

(9= gor g

e X>1
& g(x)=1(ex‘1 +e'™)
2
Solve f(x) & g(x) =x =1+ 3
So bounded area Jll(ex’1 +e' ™ )dX
02
+J-1+I'n»\/§1

) 2(ex—1 +e1—x)_(ex—1 +e1—x)dx

14043

y=x"

QL1

0,0p R(2p)

A

(2,4)

LD

[ 288 ]
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8. Ans. (A)

Rough sketch of required region is

.. Required area is

Area of AACD + Area of AABC

2 0 1

Lo/a 3/4 1+1x[2—2j

3/2 1/2 1

:12 E_l +1 2_2 +
21 \4 2 8 8

1 3 1 .
=—+—=—sq.units
4 32 32

9. Ans. (6)

3
32

X —

90.=9-2

O o | =

10. Ans. (B,C,D)

3
f(x)=X——x2+5—X+£
3 9 36

5
f'(X)=x* —2x+=
(x) 9

f'(x)=0atx= % in[0, 1]

Ap = Area of Red region
A = Area of Green region

1 1
A, :fo f(x)dx:z

Total area=1

1
:>AG=E

1 1
jo f(x)dx = 2

AG :AR

(xz +ijdx+
12

v

<

x=9/4

'/
Aco/43/9

B(9/4,0)
x

AN

181
324
13

www.allen.in
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17
f(0)=—=
0) 36

13
f(1)=->~0.36
(=3¢

(112181 fesg
3)7 324

(A) Correctwhenh = 3 but he 1,2
4 43

= (A) is incorrect
1
(B) Correct when h =

= (B) is correct
181 1 1
C) When h=—,A, == A, <=
© 324 & 2 & 2
13 1 1
h=—,A <=, A, ==
36 A 2 A 2

13 181
= AR = A; for some he(— —]

36324
= (C) is correct

(D) Option (D) is remaining coloured part of option (C), hence option (D) is also correct.
11. Ans. (8)

YA
Area = Areaof (I + 11+ 1) =4
1.1 1( )
=—X—XN+=x—xN+=|1—= [xNn n
2 2n 2 2
1 1 n-1
=—+-+——=4
4 4 2 I Il I
® ] ° > X
n=8 o] 1 3 1 |00
. maximum value of f(x) = 8 Zn 4n n
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Area Under The Curve Al.l.E.®

JEE (Main) Practice Paper
SECTION-A

0 T

= f_n(O—tanx)dx+f3(tanx—0) dx
= 0
1

= -[¢nsec x]% + [(n sec x]
4

- [En sec(0) — In sec (— %)] + [Kn sec (g) —(n sec(O)]

3
=-0+/mV2+m2—-0= 5 m2
2. Ans. (3)

a=[(o-r)ar+ [shay .
[4/3] [4/3] =——(0—1)+ (16 0) /é__l

=- (16 +1)=
3. Ans. 3)

4

Graph of y = 4x?

A _Fl 4 7
rea = 12ﬁy—3

4. Ans. (2)

>
I
—_
s
N)
| %
L
=

—
|><
w

—_—

o N
=
=]
[\S)

>
Il
/N
Wl w
N———

=
Il
WIN D= D=
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5. Ans. (1)
2 3 4x?] 16
f (x? — 4x)dx = |=————| =— sq.unit.
0 3 2], 3
6. Ans. (2)
a
Required area =2f Vaaxdx
0
XxX=a
X
y? = 4ax
2 8va 8
= 4\/a x = [x3/?]¢ = —.aa = = a?
3 3 3
7. Ans. (2)
a a )
Required area is f ydx = f xe* dx
0 0
Weputx? =t =dx = ;—i asx=0=t=0andx = a >t = a? thenitreduces to
a* 1 e —1
EJ;, etdt = E[et]g2 == sa. unit
8. Ans. (2)
Let the ordinate at x = a divide the area into two equal parts
8 81" Y,
Area of AMN =f <1+—2> dx = [x——] =4
2 X xl,
a 8
Area of ACDM = f (1 + F) dx =2 (23)4 ¢
2
‘ 8
:{x—ﬁ} =2=a-—-[2-4]|=2 0O M D N X
X a
. (4,0)
=>a-—=0=a"-8=0
a
=a =2\/§
9. Ans. (4)
. _ (4.3, _ [x*] _ 255 :
Required area —fl x°dx = [4]1 =~ Sq. unit.
10. Ans. (4)
T 2T Y
Required areais A + A, = j ydx + j y dx
0 b
T 21 Al o
AL+ A, = f xsinx dx + f xsinx dx p= X
0 T A
= [—xcosx + sinx]|F + |[—xcosx + sinx]3® 1 ?
=n+0—-[0+0]+[(—2mr +0) — (m + 0)|
=n+3n =4n
[292] www.allen.in
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11.

12.

13.

14.

15.

Ans. (4)
4 (x + 4)%2|*
Area=f V3x +4dx = [———
0 3.6/2) |,
Y,
B
C
0] A X
2 . 112 "
=3 =3 sq.unit.
Ans. (2)

2

3

f 2kxdy = —— = 22k _ 1 = 3k.
0 log 2

Now check from options, only (2) satisfies the above condition.

Ans. (3)
A=L4<5—x—g)dx

2 4
= {SX—%—MW} =20-8-4/n4-5+-+0

1

1 15
= 7+E—4€n4:? — 4/n4

Ans. (1)

Solvingx = 1,4

From graph it is clear that required
4 1 1
area = f (2\/3?——(296 + 4)) dx ==
1 3 3

Ans. (4)

b
Jf(x)dx=\/b2+1—\/§=\/b2+1—\/ﬁ=[w/x2+1]’1’
1
f(x)=:—x\/x2+1 2x X

C2VxZ+1 Va1
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16.

17.

18.

19.

20.

Ans. (2)
Given that, [ f/4 f @)dx = Bsinf +Zcos f +2
Differentiating w.r.t. 5 we get

~ f(B) :sinﬁ+[)’cosﬁ—%sinﬁ+\/§,

/[ s
Hence,f (E) = (1 7 + \/E)

Ans. (3)

Givencurveisy(x —2) =3x+ 10>y =

. (* 43x + 10
Required area is f ydx = f
3 3 X—2

=[3x + 16log(x — 2)]5 = 3 + 16 log 2 sq. unit.

Ans. (2)

Surface area of the solid formed by rotating the area enclosed between
the curve y = x? and line y = 1 will be

1 1
f 2nxdy = 2f n\/}dy
0 0

4 4
= S ==

3x+10
x—2

dx

3 3
Ans. (1)
In both cases area will be same, henceratioA:B is 1:1.
Ans. (3)

flf(x)=x?-2x = x(x-2) =0
(note that f(x) is monotonic in (0, 2))
Hence for the minimum and f(x)

y y=x
_______________ Ony=1
7
S dy
x

. 0+2
must cross the x — axis are % =1

Hence f(1) = %—1+a=0

_ 2
=a=3
SECTION-B
Ans. (1)
y=mx+2=>x=(_y_2j (1)
m
x =2y-y? (2)
(y-1)% =-(x - 1) vertex (1,1)
From (1) and (2) Y=z _ 2y-y?
m
2 2
=>my°+ (1-2m)y-2 =0aff = ——
m
a = 2’ B:—l K
m

v
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m = 1 satisfy the equation= m =1
2. Ans. (22)

Now as per the above information.

10
A
4 Aq

2 6
Tf’l(X)dx=Az' A1=if(x)dx

NOWAZ +A1 = 60—8=52$A2=22 (aSA1=30)
3. Ans. (4)

3 1 1 3
= —— ==
10 2 =»n+1 10

3
A= f nydy
1

= [yiny -yl A =1
=3/m3-3-0+1
=3/n3-2

5. Ans. (4)
y?=xand2y=x=>y2=2y=>y=0,2

2 3 2
. ; - 2 (Y 2| — :
~ Required area= | (y“ —2y)dy = 3 y =3 SQ. unit.
0 0
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6. Ans. (1)
0
Required area :f log.(x +e) dx
1-e
(0,1)
(1—-¢,0)
e
= f log tdt =[tlogt—t]{ =1 sq. unit, (Putx + e = t).
1
7. Ans. (2)
_ 4a 4a
The two curves y? = 4ax and y = mx intersect at (ﬁ' ;) and the area enclosed by the two
2
curves is given by f; a/m (V4ax — mx) dx.
4a/m? a2 8a? a2
f (\/4ax—mx)dx=—=>——3=—:m3=8=>m=2
0 3 3m 3
8. Ans. (1)
Required area = fon/4(sin 2x + cos 2x)dx
3 [ cos2x +sin2x /4
- 2 2
—1[ ~+sins +cos 0 — sin0] = 1 it
5|~ cos5 + sinz + cos sin 0| = 1 sq. unit.
9. Ans. (2)
Given curve y = av/x + bx. This curve passes through (1,2),~2=a +b (i)
and area bounded by this curve and line x = 4 and x — axis is 8 sq. unit, then f;(a\/} +bx)dx =8
2a 3, b ., 2a
= ?[xZ]o +E[x lo = 8,?.8+ 8b =28
= 2a+3b=3 ...(ii)
From equation (i) and (ii), we geta = 3,b = —1.
10. Ans. (10)
Equation of circle is, x? + y? = 52 R4
C w2 OE _ 22 @y _ 5 .y __x
Lyc =25 x,2ydx— 2x,..dx— y \
3
3 5
Curved surface of frustum = 2m fz yds = ZnJy.—dx X > x
7 y O All IB =
3
= an S5dx
2
= 2n[5x]3
= 10 mcm? y'
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1. Ans. (A)
1 1
Area = |e’sin(ny) dy
'([ 12| (31/2, 1/2)
el '
= ~(sin my-m cosny) 0
+7 o
_(e+)m Fi
11 igure
2. Ans. (C)
1
O<x< = {x}=x
2
1/2 2 1/2
A= I X .dx:(x—] :l
0 2) 8
3. Ans. (B)
2
Area = J.(ZX —2x+x*) dx
0
2" X\
= —X2+— :i_4+§_i :i_i
n2 3 ), (n2 3 (n2 (n2 3
4. Ans. (B)
Let A be area.
c a
A= [(f(0)- OO + [(f(x)- f(c))dx
0 c
dA (2c-a sec’C
dc 2y/tanc
d_A =0=>c==
dc
Atc= % , — changes sign from negative to positive. Hence A is minimum when ¢ = %
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5. Ans. (A, B, C, D)
Shaded area can be expressed by any one of 4, B, C & it equals J2-1.Hence (A), (B), (C) & (D) are

correct option.

r

/2

/4

6. Ans. (A,D)
A= jf(t)dt =(2+x3) Vx20= f(x)=2x+3x2V x>0
0

as f(x) is even

f(x)=3x*-2xV x>0

now f'(x)=6x+2 Vx>0

> f '(r)=6.@+2n =3n? +5n
r=1

7. Ans. (A,B)

[tan™" x]dx =J‘[cot'1 x]dx
0

O ey O

Now clearly ¢ > tan1 as [tan'x] =0 V x € [0, tan1)

tanl c cotl c
Hence I 0dx + I 1dx= I dx + I 0dx = 0+ c-tanl =cotl = tanl + cotl = 2 cosec2
0 0

tanl cotl

8. Ans. (B,D)
1

1 3
Area 2 - ZJA(ZX—XZ)dX:Z—Z[x2 —X?J
0

0

-1 y:—l
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9. Ans. (A)

1<x<4

1<x<2
[Vx] =1
x2<4y;y?<4x

2 [ (2dR-x) dx=2 |2 X
Area—Z!(Z x—x) X =2 §x _?

Ans. (C)
For2<+/x <+8,2< . Jy< 8

we have x2 <8y and y? < 8x

10.

9 .................
4 ...............
1 .......

(0,0)

for\/gsx/;<3, ﬁsﬁd

we have x2 > 8y and y? > 8x
Areazzj(@—x) dx+2i(x—\/8_x)dx+2 i(x—\/&) dx = 65 -
4 8 8

11. Ans. (1)

y-2

y=mx+2:>x=(—j -(1)

(2)

m
x=2y-y?
(y-1)2=-(x-1) vertex (1, 1)

From (1) and (2) y=z_ 2y -y?
m

m =1 satisfy the equation =>m=1

2802

3

www.allen.in

[299]



ALLEN

12. Ans. (22)
Now as per the above information.

s

JEE (Main + Advanced) : Mathematics

10

1_|9 fr(x)dx=A,, 4; = j f(x)dx

13. Ans. (55)

x=tant & y=sect (te(o,gjj =y?-x?=1 (x>0,y>1)
. 2X
solvmgyzﬁ and (tant,sect), wegett=m/3

I

(¥3,2)
(0,1)

v

Area = j‘@duj{@—,/yz —1}dy: g.yz‘z —[%,/yz -1 —%fn(yh/yz —1))
- ﬁ—{ﬁ—%ﬁnmﬁ)} -

14.  Ans. (12.75)

2
1

%fn(7+\/48):>a+b =55

e
/-1 2

Graphofy = x3 + 3
2
Area= [ (x +3)dx=(5+3.2j-(1+3(-1)j =21
4 4 4 4

[300]
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15. Ans. (7)
W o_ger 22 W o
dx dx

~1/2 1/2

:>(4x2—1)x=03x:—1'0'l
2 2
12

Required area = -2 J. (2x*-x*) dx = 7 _
0 120 Figure

16.  Ans. (1.33)

\2

Graph of x = 2y — y3
‘ 4
Area=|(2y-Vy® =z
!( y-y’ )y 3

17. Ans. (4)

for A and B

x=1, y==%1

A(1,1) and B(1,-1)

3

0

1 3\! 3—x
-1

18. Ans. (5.33)
x*+2x-4ky+3=0

d

utx =3, = =
6+2+8k=0 =1
G
5;2

y=—%(x2+2x+3)

Tangentis4x +2y-3=0

Area = j ([3_24Xj—(—%(x2+2x+3)n dx =%

-1
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