MATHS FOR JEE MAIN & ADVANCED

EXERCISE - 1

Single Choice

€
1. A= f(lnx—ln2 x)dx
1

on solving it by parts we get

0| 1 e
e 2 ¢
A= 3x(1nx—1)|1 -x(n x)‘1 =3—-¢

4 4
2. Given [f(x)dx - f g(x)dx =10
0 0

(A +A+HA) (A, +A+A)=10

A -A,=10 i)

again jg(x)dx - j-f(x)dx=5

(A, +A)-A,=5

A=5 S W )
(H+@)

A =15

3. x=acos’t, y=asin’t = x**+y**=a¥*

/2 /2

_ dx y 2 .3 2.0
A= 4.!: yadt— 4£3a sin” tcos” t(—sint)dt

HINTS & SOLUTIONS

/2

3.1.1
= |-12a’ J sin*t cos’ t dt| = ‘—12a2—><E
o 6421 2
Figure

= =ma’ sq. units

g
Solving e*=e* %, we get

a

2X — ad = =
e*=¢ x=7

a/2

I (e*-e™ —e")dx

0
= [—(ea et +e")]z/2

Y
y=e"
\(O,ea)
y=e? X
O BT
0 .

— (ea+ 1)_(ea/2+ ea/2): ea_zea/2+ 1= (ea/2_ 1)2

E _[ea/Z_ljz _l ea/Z_l 2
a’ a 4 a/2
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AREA UNDER THE CURVE

=
PQ a+b

equation of PQ

a’-b’

a+b

2_

y-a (x-a)

or y—a’=(a-b)(x—a)
y=a’+x(a—b)—a’+ab

y=(a—b)x+ab

S,= [ (a—b)x+ab—x")dx
-b

3
which simplifies to @ +6b) .......... m
1 a 1 1
AlsoS,= —|=b b’ 1:—[ab2+a2b]:5ab(a+b)
0 0 1
.......... )
Q(-b.bJ
P(a,aﬁ
(0]

S, _(a+by’ 2 (a+by :l[3+9+2}
S, 6 ab(a+b)  3ab  3|b a

S

2 Imin
A_(16ab
U3
L
a=7;b=

=X

y=v—X y=xX
Al
3

b
10. jf(x)dx =(b—1)sin(3b+4)
1

12.

14.

Area function = jf(x) dx =(x—1)sin(3x+4)
1

differentiating
f(x)=sin(3x+4)+3(x-1).cos(3x+4) = C

](-f(x)dx =y’
0

Differentiating P (x.v
f(x)=3 2 ﬂ ( ’y)
Y dx T
dy
— 32 2 (x,y)
y=3y

= y=0 (rejected)

or 3ydy=dx
3 2
Z =x+c = parabola= C
y=In?x—1
Ya
] » X
Ol/eWe >
-1
2Inx
y'= " =0 = x=1

x>1,yT and 0<x<l,yisd

j- In?xdx — j. dx
/e 1/e

j (In” x —T)dx
1/e

A=

€
_|xIn? x]e —ZI (Zn—x}xdx —(e—lJ
1/e e X e

[ty

B3
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MATHS FOR JEE MAIN & ADVANCED

20. Given g(x)=2x+1; h(x)=Q2x+1)>+4

2-(2-x) if x<2 3
=X X if x>0 nowh(x)=f[gx)]
16. y= ; also y= @x+1)2+4=f2x+1)
2-(x-2)if x>2 —iifx<0 ot Ix+1=t
=4-x X
= f@)=t*+4
2 3 3
A I(X_ijdx +j[(4—x)——jdx L f)=x2+4 (D)
7 X 2 S
y
Now compute

solving y=mx and y=x>+4

x2-mx+4=0

i
I
: ! .
0 1325 3 y=4 — X

y=X - 7 ’ put D=0
. d m’=16 = m=+4
18. If(x)zxex = f(X):&(XeX) =xe'+et tangents are y=4x and y=-4x
0
2 2
19 100+ fn-x)=2. v x (gn} A= 216 +4) - 4x]dx = 2[[(x~2)" dx
0 0
f(x) =2 —sin (1 —x) ) 3 2 16 '
- = E(X_z) =3 sq. units
f(x)=2-sinx, vV x € (E,n} 0

3 22. y=- J-x = y*=—x wherex & yboth (-) ve
f(x)=2-f(2n—x), Vv x € (ﬁ’T}

y = 2-sin x y=2+sinx X:—\/—_y = x?>=-y wherex & yboth (-) ve
16ab
2t H Hence A=
"‘ ... 3
y
1 \\\\
/2 \\\
——F o
T \\ b,
x=-—\-y / N
y = sin x y =-sin x / \\
. RI — \\
f(x)=2+sinx,x € n,z y=—x
3n 1
f(x)=f2n-x), v x € 7,27[ where a=b= :
. 3n 1
f(x)=—sinx, v x € 7,27[ A= 3 = (B)

Clearly, from figure required area = 21
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AREA UNDER THE CURVE

. EXERCISE - 2
23. Required area (b—1)sin(3b+4)= If(x)dx
1
diff. w.r.t. b al2
1- S _ J' (ea*X eX ﬂX
3(b—1) cos(3b +4) +sin(3b + 4) = f(b) 0

= f(x)=3(x— 1) cos (3x + 4) + sin 3x + 4)

24, A=2j[yP (¥ —1)} dy

v
J

L

/ﬁz x=yN1 —y2
(4,0)\\() . cos X ng<§
5 3. Given f(x) = [n jz
2

—2
x=y° -1
T —-x| m2<x<m
=2
. . and f is periodic with period &t
26. 4j|lnx ldx =— 4j1n xdx =4 o Letus draw the graph of y = f (x)
0 0

Tl:2
y=In x From the graph, the range of the function is [O’T

= (A
(-1,0) (1,0) @
It is discontinuous at x =nm, n €] . Itis not

28. (a, 0) lies on the given curve

nm
differentiableat x=— , nel
0=sin2a— \/5 sina 2
= sina=0 or cosa= \/5 /2 v
3 <
s
= a= 3 (asa>0 and the first point of intersection /4 :
A ]
with positive X-axis) 1
and t 1 f i\i i 1 1 t i
X w-n2 (O a2 n 302 2rn 572 3n w2 4n X
/6 /6
A= J (sin2x—~/3sinx)dx — (— Eanx + 3cosxj _\1{4
0 0
1 3 1 7 = axi _
_ (__+_j N (__+\/§j L f3_ 7 9 cosa Area bounded by y=f(x) and the X-axis from —nr to
4 4 4 nn forn e N

= 4A+8cosa=7 /
/2

= Zn]af(x)dx=2n{ I cosx dx + ]E (g - sz dx } = 2n[1+§—;j

0 /2
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MATHS FOR JEE MAIN & ADVANCED

VA
0 1 1 X
NE)

r 1
S zm[fﬂ
\/5 3 3 1/3
_Lg[l__;]ﬁ(z_zﬂ_sﬁw
Bo[L23 243) 33 6 9

9. Solving f(x)=2x—x* and g(x)=x"

we have 2x—x?=x" = x=0 and x=1

1 3 n+l !
A= J'(2x—x2—x“)dx: XZ—X—— X
0 3 n+l o

g gx) =x"

o f(x)=2x— x>

3 n+l 3 n+l
o211 1
nence, 3 a4 —2 =3 E———E

431
= 6 n-i-I:> "
= n=>5
Hence nis a divisor of 15,20, 30
= B,C,D
1
1 =, 1
10. A=A = J’[l_L}dx \(2 )
2x A1 1
1/2 \l
1 1 )
=—_— @n2 A,
2 2 ¢ \\

A=4—(A+A)=4—(1-®n2)=3+@n2

N|—=

. The two curves meet at

mx=x-x*orx’=x(1-m) .. x=0,1-m

l_j'm x- x> — mx dx

1-m
,[ (i —y2 dx =
0

_2'f <1
—2111’1

1 1 9
or (1-m)’ E—E :5 or (1-m)*=27

m=-2

But if m > 1 then 1 — m is negative, then

o 9

1-m

1 1 9
“aemp(5-1) -2

—(1-m)’=-27o0r1 -m=-3 .. m=4.

Part # I1 : Assertion & Reason

B
A= jﬂ(x+2—x2+3)dx
o

; (0,2).y=kX+2
) ; i
“\/ P

(k(‘”ﬁ) (@ +BY - aﬁ);—+5j(ﬁa)

(kx _x3 5
:LT ?-i- xJa

K2 +5

“vVk® +20 2 3

1
J+5:| :g (k2+20)3/2

Hence statement I is true & II is false.

B3
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AREA UNDER THE CURVE

Part # 11 : Comprehension d
Y, s

=+
dx
Comprehension # 1
a ! ! 1 1n(y+\/y2+5) =+x+c,
-~ x==
NOW£[4(X_1) XZ}G a x=0, y=2 = c¢=@n5
= a=¢’+1 Yy +5 — ot
5
y _ 5e —e " or :Se”‘ ch
il“-‘ y 2 y 2
o S5e —¢* . .
0 Iff(x):T ; ' (0) =3 is not satisfied
Se*—e "
: = e—_——
f09="—
.2[ | | | put fix)=0
S [ |
pLAx—1) b = 2x—.n(%) = x:fEOHS
2
1 1 1 X, ax
- _ 2 =12 5
= [41n(x l)+xl_l b f’(x):%>0 = f(x)is increasing
= -oen(b-1)=2 = b=1+e? ¢ (5er e
( ) Area in second quadrant = j (%de

—llnS
2

R R

2. |A|]=@n(a—1)@n(b—1)=-4

N

3. z=2-2i

42)([!‘15

He Ty 5¢" +e " T

Comprehension # 2

2" (x) f (x) =2 f(x) f'(x) 1
Areaby linesx +y=2, x+y:_51n5 ,

Integrating
(FC)y=(fx)y +c y=1f(x)and y = f'(x) is 23 — f5) + % 22 +
put x=0 = ¢=5
l llnS (lIHSJ
(F)y={x)y +5 22 2
put y=1f(x) —8-25 +é(ln5)2
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MATHS FOR JEE MAIN & ADVANCED

EXERCISE - 4

Let equation of line is y = mx —4m

>
w

4
4 4 442
A:j\/Z singxdx—{—\lz ;COS—ZX} =
2

D T

1
Also area of AABC = 5 2.(2m,)=-2m,

from (i) and (ii)

42 242
—2m = =>m =
3n 3n
242 22
= tan(n—el):—\/_ = m—-0 =tan’ 2
3n 3n
22 1 82
= 0,=n—tan"' e or 5.(2)(—2m2):?
442 42
= m=—— = tan(n-0)= ——
3n 3n
42

= 0,=n—tan' ——
3w

Curve y = a — bx? passes through the point (2, 1)
La—4b=1

Ja/ b b Va/b
A=2 | (a—bxz)dx—Z{ax——}

0 0
4277 4 a+4py?
"3 Jd 3 Jb

2 J1+4b@8b-1 1
o 2Ty

3 b 8

= A=4_[3 sq.units

Subjective Type

4.

. ()

... (i)

According to question

a’ a 2
I(—fl(Y)+\ﬁ;)dy-f(xz-—%;} o
0

0
a2
= [f'(a’)—a]2a=- 7
3a
= fl(az):T "™C

= f[3—a) =a’
4

16
or flx)= 7)(2

f(x) = Maximum {x%,(1 —x)?, 2x(1-x)}
We draw the graph of

y=x @
y=2x(1-x) @)
y=2x(1-x) A3)

Solving (1) and (3), we get x> =2x (1 —x)
2
X=7.

3
Solving (2) and (3) we get (1 —x)?=2x (1 —x)

= 3x*=2x = x=0 or

= Xx= and x=1.

W | —

y=(1 - 5

0 1/3 1/2 2/3 1\

e

y = 2x(1-x)

Figure

From figure it is clear that

(1-x)’for0<x <1/3
2x(1-x)forl/3<x<2/3
x*for2/3<x <1

f(x)=

B3
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AREA UNDER THE CURVE

The required area A is given by

1/3 2/3 1

1/3 2/3

173 3\ 7?3 3t
T 5
3 0 3 1/3 3 2/3

A= j'f(x)dx: I(I*X)zdx.kJ‘ZX(I*X)dX-i-J.XZdX

Il

|

W | —
I/
W
~
("
b)l»—t
+
I/
[N}
~
S

|
[SSR S}
I/
[SSA )
~
W

|
/TN
W | —
~—

+z(1j3+1_1[zj3 Y ‘
313 3 313) T 27 Sq. units.

1/3 2/3 1
16. A= _[ (x—1yPdx+ I 2x(1 —x)dx + j x2dx
0 1/3 2/3
YA

n/ 4
17. A = I (tan x)" dx
0

n/ 4

A tA, = t +(tanx)"
LTA g[(anx)n (tan x)" de

n/ 4 -1 1
= | (tan X)" 2 sec’? x dx= W -
0 n=tl n-l

Also A, <A <A

2

1 . @ 1
1 non-—1

18. (i) O0<tanx <1, when 0 <x <m/4, we have

0 < (tanx)"*!<(tan x)" foreachn e N

YA y = (tanx)"

(m/4, 1)

n/4

(i) we have A = [ (tanx)" dx
0

/4 /4
= J(tanx)“”dx< I(tanx)"dx = A, <A
0 0

n

/4

NOW, forn> O, An+ An 2 J‘ (tan X)u + (tan X)n+2]dx
0

n/4

= I(tan x)" (sec’ x)dx

n/4

1 n+l 1
t _ _
Lnﬂ)(anx) } “ w0

1
Similarly A +A = -

since A, <A, <A,weget A +A  <2A

L<2A ! <A 1
=~ a1l e g e 1
1
Also forn>2, An+An<An+An,2:H
2A <L 2

= A< e Q?)

<
= A 2n-2

- 1
Combining (1) and (2) we get <A, <

2n+2 " 2n-2

Hence Proved.

+91-9350679141
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MATHS FOR JEE MAIN & ADVANCED

20. fx+1)=f(x)+2x+1

21.

= f"x+1)=f"(x) V=xeR
Let f"(x)=a
= f'(x)=ax+b

2
= fix)= % +bx+c

= c=1 [ f(0)=1]
Now f(x+ 1)—f(x)=2x+1

a 2
= {E(Xﬂ)z +b(X+1)+C}{%+bx+c} =2x+1

a
= ax+ E +b=2x+1

on comparing we geta =2,

a
or —+b=1 = b

5 =0
fx)=x+1 .. ()
Now let equation of tangent be y =mx ... (ii)
from (i) and (ii)
x?’—mx+1=0
= m=%2
tangent are y = 2x or y=-2x
1 2
A:2_|.(x2 +1-2x)dx ==
0 3
1
Area = Iey sin(my)dy
0
e’ " (et
= ~(sinmy —mcosmy) | = >
I+m , I+mn

1/2 ..........

22.

2292 _ax — (x> +2ax +3a?)
A= ]

4
Ca l1+a

BERNT =
2 1+a* :
P
I

3
Now f(a) = 5 1 a°

= f'(a)=0

= (1+a*3a’-a*4a’=0

. Distance of point P from origin is less then distance

of P fromy=1

.k

i

Vh2 k2 <k=1;p? 412 <-k-1

= Xy <(y- 1)ty <y’ +2y+1
<als=3) vy
— - :x2< -
= x°< y ) X% y )

1 1
similarly y2<2(x _Ej (Y2 <2 [x +E)

x? -1
-2

x? -1
-2
= x*+2x-1=0

= x:—li-\/f

N
A=3g J. {1 X
0 2

= y= or y=x=

—\/5+1}dx+4(\/5—1)2

_16+2-20
3

B3
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AREA UNDER THE CURVE

x+1 -1<x<0
24.6) fo=min {x+LVI=x | =1 7= (i

12 |
£l Jlf(x)dx

2 s [ TR x|
7o

(i) > 0<x<7 .. {x}=x
2 ) 1/2
A= xdx=[x—j :l
0 2 ), 8
x> +ax+b ; x < -1
26. f(x)= 2x . —1<x<1
x> +ax+b ; x>1

7 f(x)iscontinuousatx=—1 and x=1
(-1y+a(-1)+b=-2

and 2=(1y’+a.1+b

e, a—b=3

andatb=1

on solvingwe geta=2,b=-1

x> +2x -1 ; x<-1
2x 3 -1 <x<1
=]
x“+2x-1 ; x>1

Given curves are
y=f(x),x=-2y* and 8x+1=0
solving x =-2y% y=x>+2x— 1 (x <-1) we get
x=-2.
Also y=2x,x=-2y*meet at (0, 0)

The required area is the shaded region in the figure.

Required area
D
S
s y
o
@
1 -2 -1
X e) X
X==2y /
x=—1/8

_71 \/; 249 1 +71f8 \/_—7—2X X
,:[2 7—(}( +2x-1)dx ! >
1

/2 3 -
_{Lﬂx__x__xzﬂ}
)

-1/8
V23 N
257 )
= E square units

T
30. A =4[[x+sinx - x)Jdx
0

B3
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MATHS FOR JEE MAIN & ADVANCED

EXERCISE - 5 0
Part #1 : AIEEE/JEE-MAIN 5. Requiredarea (OAB) = J' In(x +e)dx
1-e
(0,3) 1 1
y=-x+1 4 =[xln(x+e)—J de} =1.
X+e )
(-1,2) 6. y?=4x and x? = 4y are symmetric about line y = x
2. = area bounded between y2 = 4x
G+ (1,0) S I 8
y X y=3-x and y = x is J(2\/;—X)dx=§
0
0
A=J'{(3+x)—(—x+l)}dx —A, 16 4 A A, _1l6
-1 2 3 1 g 3
I 2 . : w11
+[{3 =% - (=x+D}dx + [{3=x) = (-x - D}dx = Ayt Ayt ALl
0 1

B
Y Lo 7. Given that | £(x)dx=BsinB+_cosp++2B
= [1@+2x)dx + [ 2dx +[ (4 - 2x)dx a4 4

-1 0 1

Differentiating w.r.t 3
0 1 2
= [2x—x211 +[2x]O +|:4X—X2:|1
=0-(2+DH)+R2-0+@8-4)-4-1)
=1+2+4—-3=4sq. units
d f(EJ:[l—%jsing+\/5=l—g+x/§.

2 3 2
3 Area:j(2—x)dx+j(x—2)dx:1
1 2

f(B)cosB+sin[3—%sin[3+\/§

y=x-2

v

A
v

4. Area of rectangle ABCD = (2acos0)
(2bsin®) = 2absin26
= Area of greatest rectangle is equal to 2ab

when sin260 = 1. v

2 1 1
Y =———=—.
3 2 6
(— acos0, bsing0)
B A (acos0, bsin0) 9. Solving the equations we get the points of intersection
(-2, )and (-2,-1)
X The bounded region is shown as shaded region.
1
\ / . The required area = 2| (1-3y*)—(-2y’
(— acosh, — bsing®)C D (acos, — bsin0) q ! ( ) ( )
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AREA UNDER THE CURVE

‘Ly
y
A
(=2.-1) y=x
] 9,3)
l
1
I
: > 2y -x+3-0
X
AL )
: 73,0 i
x+2y =0 (-2,-1)
x+3y' =1
[ (x=3
1 1 e
3 2
=2f(1-y*)dy=2| y-£- o P ’ .
o 0 3 3
9
. 32/ x’
12. Required area X _ [—3){)
— OAB +ACDB 32), |\2 )
. . (L DA o) 2
:—><1><1+J'—dx A > }
2 1 X C\ = 9 square units
1 . 0 1 e
=—+(Inx), B D 18. xX2+y*—4x < 0
3 y: > 2x
= — square unit X2 +2x—4x=0
=2
g A —"""
13. Area :J[Z&——)dx
5 4 X +y —4x=0
3/2 3 4 :
:[ (X J_X_J t B(2.0)
3/2) 12), \\j ..... :
:ixg_ﬁ ‘ 4 >
3 12 = x*-2x=0
32 16 16 = x(x-2)=0
3 3 3 v = x=0,x=2
2
2 \/§ _ 2 5, Area= [\/4x—x2 —ﬁ&}dx
2
5 2042 :J‘[«/22—(x—2)2 —ﬁ\/;}dx
S2-22="0 0
3 3
2
15. y=+/x and2y-x+3=0 _{X;Z 4x —x° +%sin’1xgz—ﬁx§x% }
0

[Eea-fargf -]
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MATHS FOR JEE MAIN & ADVANCED

Part # II : IIT-JEE ADVANCED
4a>  4a  1|[f1)] [32%+3a

3. The given curves are y = x2 8. We have, | 4b* 4b 1| fA) |=][3b% +3b

4¢? 4c 1|L/@) 3¢? +3c¢
which is an upward parabola with vertex at (0, 0)

= 4a*f(-1)+4af(1)+ f(2)=3a’+3a

y=R-x
4b’f(-1)+4bf(1)+ f(2)=3b*+3b
2-x° if 2 <x<\2 4c’f(-1)+4cf(1)+ f(2)=3c*+3c
oy x> =2 if x <2 or x>~2 Consider the equation
4 f(-1)+4xf(1)+ f(2)=3x*>+3x
or X*=—(y-2);-2 <x<.r .. ?)

or [4f(-1)-3]x2+[4f(1)-3]x+f(2)=0

a downward parabola with vertex at (0, 2) ) ~ ¥ )
Then clearly this equation is satisfied by

X*=y+2; x<-\h.x>.2 .. A3) x=a,b,c

] A quadratic equation satisfied by more than two values
On upward parabola with vertex at (0, —2) . . .
of x means it is an identity and hence

y=2 e @) 4f(-1)-3=0 = f(-1)=3/4
Straight line parallel to x-axis 4f(1)-3=0 — f(1)=3/4
x=1 .. 5) F2)=0 ~ /=0

= px2 : .
Straight line parallel to y-axis Let f(x)=px*+gx+r1[f(X) being a quad. equation]

3 3
The graph of these curves is as follows. f=hH)= n = p-qtr= 1
. . 3 3
X2 74 fh=7 = pratr=7
4 4
Ve o/ ¢ w f2)=0 = 4p+2q+r=0
-1
. / \{ Solving the above we getq=0,p=—,r=1
% ~_ O] 1B 4
~~~~~~~~~~~~ g 1
/ L fEE- XAl

It's maximum value occur at f'(x) =0
Required area= BCDEB ie,x=0thenf(x)=1 .. V(0,1)

> A (-2, 0) is the pt. where curve meet x-axis

V2 2
_ [ [x*—@-xP)dx+ [ [2—(x* -2)]dx
1

2
2 Let B be the pt. (h,4 h j
4
V2 2 20 ]
= J. (2X2 —2)dX+ J' (4—X2)dx—[—4\/5j sq. units As ZAVB =90
1 NG 3
m,_*xm,  =-1

AV BV
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AREA UNDER THE CURVE

10.

Lo (=h)__ W 20
= 2 (4] : Y=oy
—  h=8 - B@,-15) f,(_loﬁ):—mﬁ) _ 42

441x7  7°3?
Equation of chord AB is . .
1. JHe0dx = xfeor - [xFexdx

y+15= _(1 )( x—8)

b
= - +
= 3x+2y+6=0 bf(b) - afla)

X
——dx
v(0,1) !3 [(fx)? —1]
b
Required area is (—2,O)A%>X = X dx + bf(b) — af(a)
the area of shadded ' B(8, -15) J;3 ()P ~1]

region given by

¢ {[_ﬁ+lj_(_6_3xﬂdx 12. _flg'(X)dx = g(1) - g(-1)
Sl 4 2

Now g(1) = - (g(-1))

125 1(x) i i
- sq. units. (as g'(x) is an even function)

[ 2'(x)dx =2g(1)

(C) By inspection, the point of intersection of two
curves y=3*'logxandy=x*-11is (1, 0)

" [l+sinx [I—sinx
13. Area = I \/ —\/ dx
3x-1 0 cosx Cos x

+3*'log 3 log x

For first curve — =
dx

X
- [ﬂ] —1l=m n/4(cos;+sin§j—(cos§—sin;j
dx 1.0) ! = J' dx
d 0 \/0052 %— sin’ %
For second curve d_i =x*(1 +logx)
:(ﬂj =1=m, n/4 2s1n§ 1'[/4 2tan—
dx

7 m =m, = two curves touch each other \/ —sm 1/1 tan’ =

= angle between them is 0°
X
Let tan_-=t

cos0=1 2
3 _ +x =
y o3y x=0 se? > dx=2dt = de= 29
1 2 1+t7)
3y -3y +1=0 y'= 5+
3" -1) -
f(_lo\/f):z\/f S Area= j ————dt
1 0 (1+t W1
f(-10~2 )=— 3(7) ST

6y(y)? + 3y?y" - 3y" =0
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MATHS FOR JEE MAIN & ADVANCED

14. A= jlny dy
1

<
1}
]

Apply /D

0 Al

= j.ln(e +1-y)dy

A=ar(OABC)—ar (OABD)
=e— Iexdx .
1

15. > fx)=2+6x+12x’>0Vx e R

- f(x) is strictly increasing in R

> £(0) =1, f(-1) = -2, f[—%j =

Loed 3)-_
4 4 2

. f(x) = 0 has only one real root lying in [__’ __j

Py
=i

_3:/4-1:// P o .

/a 0 12 1 3/4

Let real root is —a.

16. y

= t=[s|=a
Required area

1/2 3/4

A= Tf(@dx & I fx)dx < A < I f(x)dx
0 0 0
2<A<‘x+x2+x3+x4‘z/4<‘4x‘

1/
= ‘x+x2+x3+x4‘0

15
—<A<3
= 16

17.

3/4
0

18.

2
(B) R, = [ foodx,

f'(x) =2 (6x° +3x + 1)
= f(x) is decreasing in (—a, —%j
increasing in 7 o
or f'(x) is decreasing in (—t, _1_]
4

1
and increasing in (—Z, tj

1
(A) > R, R, =7

\
A

o x=b (1,0)

;i-(l—x)zdx—‘:[(l—x)zdx:%

_[a —xy ] +(a—xf j 1
3 ) 3 X 4

Ja-vy 1] oa-bvy 1
3 3 3 4

1 2
3

1 1
1-b) = l—b=—
(1-Db) 8:> b >

pl

= 2

2

R, = I X f(x)dx

-1

1

1 2 3
120 ppol o Za-vp =L
3( ) p 3

12

= f[ 1 —-x)f(1 —x)dx [Q j.f(x)dx = _Tf(a +b— x)de

2
=[a—xfeadx  (given f(x) = f(1 - x))

B3
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AREA UNDER THE CURVE

= [ fodx— [ x fodx

or R,=R,-R, = 2R =R

19. y=sinx + cosx = \/Esin[x +§j

\2
1

| /4 TE:/Z
y:|COSX_SinX|:\/E[COS(X+§)j

n/ 4
Area = J- [(sinx+cosx)—(cosx—sinx)}dx
0

+ T [(sm X +¢0s x) —(sin x - cos x)] dx
/4

n/ 4 /2
= I 2 sin xdx + I 2 cos xdx
0

n/ 4

=[-2cos x]g/4 +[2sin X]Zi
=242 (V2 -1

21 y2 | x+3]

, x+3 ifx>-3
y 2 -x-3 ifx<-3

(-4,0) (-3,0) (1,0)

A= [A(trapezium PQTU) - :[ N-x-3 dxj

1
+ [A(trapezium QRST) —I\/x +3 dxj
3

(H_E}FE_E
10 3)15 2

y=8x2-x>=x2(8-x?)

Casel a<l1

1 16
A:!(sz—xs)dx:?
8 1 8 2% 16
T 3T T AW
o 1 2

or (a3-17)(@+1)=0
= a=-1, a=(17)"3is not possible
Case ITae[1,2]

;. 16
_ 2 5 [kt
A= !(8){ —x)dx 3
or 16a3—a®-15=32
or a®-16a*+47=0
This equation is not satisfied bya=1,a=2
Casellla>2

There is no option

Hence one solution is — 1
D)

i y= 3 sin ﬂj
y 4 X Yy [2\/5
intersect at x = \/5

Area of the left of y-axis is

Area to the right of y-axis =
\2

! (ﬂ—ﬁsm

XTT j dX
22

+91-9350679141
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MATHS FOR JEE MAIN & ADVANCED

4. ©
y=a’x*+ax+1

1
area A= J‘(azx2 +ax +1) dx
0

2a’+3a+6 1(, 3 9 9
Rl LI S-L Ry R B

6 16 48
1(a+32+39 ttains its least value, wh >
n 4 T 4 dnamt—8 =3 1 g Atainsitsleastvalue, whena=—
=|1+2.—| +—= (0= y=__ === °
( 4) 75(0 h=1 2 = 21
°
2 5. y=xZand y=[x]+1

ratio = . )
A= j(l—xz)dx = —
0

3 7

2n+7mt —8

3. aty’=(Qa-x)x’=2ax’-x°
W (2a, 0)

here (2a—x).x>>0

= x€[0,2a]

1

6. (D)

2
Area = J- (In x +tan™" x) dx
1

2 2
_ 2 1 )P X d
sa s x)x —xlnx|1 fjlldx+xtan X|17'!-1+x2 X
AZZI ——dx !
° a
2a
2
:a—zj a’—(x-a)" x2dx
0 1.0) 2,0)
put x—a=acos0
-2 t . 2 2 .
then A= — jasm.Oa (14 cos0)°.(—asinB) dO
a9 5 1 T
=—on2—-—-Ons5+2tan'2 — — -1
(5 cos20 cos40 ) 2 2 4
=2a’ j [———— +2sin Gcose) do
0 8 2 /2 2
7. A= J[l+—x—cosxjdx
59 1sin20 sin40 2 " 0 T
—9g2 _—_— —( sin 0)’
8 2 2 32 o 2
—1+—x
z[én} 5
A=2a g |~ g™ /‘\% /\
é7t212
4 >— =5:4
ma
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AREA UNDER THE CURVE

2

A

Solving the given equation of circle, we get

(1) on[s-8

Now area=2[OBAQ] =2[area OEAO + EBAE]

=2 {T V= (x=1)] dx+)}3 V1-%x? dx}

+y = 1| D (x=1y+y? =1

172

=2 |:1'/‘-2 JI-(x—-1)° dx+j‘ NIES'S dx}

2t 3 )
=75 - 7 square units

3
y, =x!3
and Y, =—x2+2x+3=—(x-3)(x+1)
and y;=2x—1
B(1,1) and A(2,3)

Ys
4+

Y1
B

VAR

Figure

1 2
A= [(y,—y) dx+[(y, —y,) dx
0 1

10.

= JZ‘Y2dX_j.Y1 dx—iYs dx
0 0 1

x’ ’ 3 4 1 2 55
= | —=—+x’+3x| —|>X _[xzfx] L —
3 4 0 ! 12

0

A)
S, : Obvious

2

S, : Area=4 (%.I.IJ =2

—X+V x+y=1
—x—y\ x=y=1

[,
NE

v

12. fix)=2%

Clearly f(x) is periodic with period 1.

1 1 ZX 1 1
27X dx = [Hx — - _
Now '([ _([2 dx anl 1n2 log,e

100 1
Also [ 2% dx =100 [27 dx=1001log,e
0 0

{Usin g j f(x)dx =n j f(x)dx if a is the period of f(x)}
0 0

B3
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MATHS FOR JEE MAIN & ADVANCED

2 3
13. Area(T)= CZC - %

3

C
Area (R) = ° JXZ dx
2 %

- ¢ _<&
2 3 6
3
A L6
0" Area(R) 0° 2 ¢°
14. If <§
. X<

flx) = ](3—20 dt =3x—x2

3

23
)

3/2 X

9
f(x) = j(3—2t)dt+ j(2t—3) dt = = +x2—3x

3/2 2
3x —x* , x<3/2
f0=1x2_3x+9/2 . x>3/2
3

Now this is continuous at x = E

and atx =3 also differentiable atx =0

15. Solving f(x)=2x—x? and g (x)=x"
we have 2x —x2=x"
= x=0 and x=1

3 n+l !

1
A= J(Zx—xz—x“)dx: - X
3 3 n+l],

16.

3 n+l 3 n+l
1
hence, E—L:—
3 n+l 2
2 1 1 -3 1
— — — — A :> —_—
3 2 n+l 6 n+l
= n+1=6 = n=5
Hence nis a divisor of 15, 20, 30
= B,C,D
©
Statement-1 Let 2p = X+ 2q > y=U
\/P +q \/P +q
and 4 y=V

q _
Jp*+ ¢ i P+’

Then the axis get rotated through an angle 0,

p . q
where cos = ——= and sinh= ——
P+’ VP +q’

the equation of the given curve becomes |[U|+ [V|=a
the area bounded = 2a2.
statement-1 is true

Statement-I1I the equation of the curve is jox + By| + |Bx —

ay| = a which is equivalent to
¢ x4 B y
\/ o’ +p° \/ a’+p°

a

o’ +p°

P« y
\/oc2+B2 \/oc2+B2

2a’
o’ +p°

area bounded =

statement-2 is false.

B3
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AREA UNDER THE CURVE

17. Equation of tangent

Y—y=m(X—x) s= I (x +sinx) dx—I x dx
P(X7y) 0 0
put X=0, Y=y-mx \\//*
hence initial ordinate is Ol

y-mx=x-1 = mx-y=1-x y =f(x) = x + sin x

d 1 1- : _
&y -—y= =X which is a linear differential equation > f(x)
X X :

Hence statement-1 is correct and its degree is 1

= statement-2 is also correct. Since every 1%

degree differential equation need not be linear hence , ,

statement-2 is not the correct explanation of statement-1. _r cos T+ cos 0 — £, $q. units
2 2
19. From the diagram,
1
\/E(fz —1) =r,+1, (B) Required area=2 I xe'dx =2 [xe*—e] ' =2
0
z ¢

X = -1 / "O x=1

)
(0. 0) (©) y*=x*and |y|=2x both the curve are symmetric
about y - axis

but rl:2 4x2=%x3 = x=0,4, //q;\‘ y2 — X3
V2 (r,=2)=r,+2 required area

- 4 16 |
(V2-1)r =2+2V2 =2 [ ex-x"dx =

0
= 1,= \/5(\/5+1)(\/§+2)
Also centres of both the circles may also lie on y =—x. ®) Jx + \/m ~1
20. (B) Above curve is symmetric about x-axis

3 mzlf\/;and\/gzlf\/m

4
3 = forx>0,y>0\/§:1—\/;
1

Statement-I is true L ﬂ = 1 /((((1’0)

: . dx
Statement-I1 is true but does not explain statement-I 2\/§ * 2Vx

4x*

3 3
Area=I —(x* —4x+3)dx =— [%_TJF?,XJ (0.1)
1

o

(A) Required area=4s o ;
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MATHS FOR JEE MAIN & ADVANCED

24.
&y <0, function is decreasing required area 1. (A)
. (y-4)x*+x+2=0
1
1-2 j (1 - \/;) dx= 3 the coefficient of the highest power of x
0 ie. x2isy—4=0
22. (A)—>@®), @B->P), ©O©)—>6)y O)—>(® y — 4 =0 is the asymptote parallel to the x-axis.
(A) The area= 1 unit The coefficient of the highest power of y is x, so x = 0 is
. P also a asymptotes.
: / 2. (B)
: : =14+m3 =_
(_1,0) (1,0) (P3 (m) 1 m 7(P2(m) 3m
Putting @,(m)=0 orm’+1=0
or (m+1)(m*-m+1)=0
(B) Area enclosed = I sinx dx =2 1+VJ1-4
D m=-1, m= T
(C) The line y=x+ 2 intersects y = x* at Only real value of mis — 1
\ . _ ¢n—1 (m)
Now we find ¢ from the equation c=——,—
¢', (m)
S ~
= mE S !
x=-1 and x=2 On puttingm=—1andc=—1in y=mx+c.
the given region is shaded region area The equation of asymptote is
15 32 9 y=CDx+(-1) orx+y+1=0
? — I x?dx = E
- 3. (B)
(D) Here a’=9,b>=5,b*=a*(1-¢’) The coefficient of the highest power of 'y is (2 — x),
R 4 2 So x =2 is asymptotes.
= e == = €=
9 3 a=1,b=0,c=-2
) 5) . S jatb+cl=1
Equation of tangent at (2, gj 18

26. Here f(x +y)=1(x)+f(y)— 8xy.

% Replacing x, y by 0 we obtain f(0) =0
—//////, NOW,, f’(X) — Lllr& f(x+h13_f(x)

i

_lim f(x+y)-f(x)

2X y y—0 y
ERERE L FO0+ () ~8xy—f(x)
= lim
9 y—0 y
X intercept = 5y intercept =3
= lim {m_gx_y}_f’(O)Sx—SSX [given £(0)=8]
9 1 : Py oy
Area=4 x 5 x 3 x ) =27 sq. units
= f(x)=8-8x

Integrating both side,
f(x)=8x—4x*+¢
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AREA UNDER THE CURVE

as f(0)=

0 = ¢=0

= f(x)=8x—4x?

alsog(x +y)=g(x) +g(y) +3xy (x +y)
Replacing x, y by 0, we obtain g(0) =0

Now g’(x)=

=lim

lim 8&x+y)—g(x)
y—0 y

g(x)+g(y) +3x’y +3xy’ —g(x)

y—0

y
[ Y

y(3x2 +3xy)

= lim
y—0

y

{g(y) .

y

Log(x)=x3-4x (asg(0) = 0)

Ig(X)I—{

Points where f(x) and |g(x)| meets, we have

f(x)=le)|

= x=0,2.

Area bounded by y =

3
4x —x

x® —4x, xe[-2,0]U[2,0)
> XE(_OOs_z)U(Oa 2)

betweenx=0tox=2 is

[ —ax* +4x) R,
0 3

27. (4)
[x] - [y]=2

Here four cases arise

}—g’(0)+3x2—4+3x2

f(x) andy =[g(x) |,

",
/.

LV o 1 2 :
2 ]

1) x]=2&[y]=1 = 2<x<3&1<y<2
2) x]=1&[y]=2 = 1<x<2&2<y<3
Q) x]==2&[y]l=-1 = 2<x<-1&-1<y<0
@) [x]=-1&[y]=—2 = -1<x<0&-2<y<-1

Area enclosed by solution set = 4

. As the given triangle is equilateral with side lengths 4.

BD and CE are angle bisectors of angle B and C resp.
Any point inside the AAEC is nearer to AC than BC and
any point inside the ABDA is nearer to AB than BC. So
points inside the quadrilateral AEGD will satisfy the given
condition

Required area=2 (AEAG)

= 2><l><AE><EG

2 A6, 2 ([3+ 1))
E D
G
B4, 2) C(8, 2)
43 ,
= —— sq. units.
3
. ®
a—Xx
ay’=x%(a—x) y==£Xx a

Area —2] \/7

put x =a cose dx = —asinb do

/2
=2 [ acos2 sing asind do
0

B3
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MATHS FOR JEE MAIN & ADVANCED

w2 0 0 0 x? ’ x> ’
=222 I [1—Zsin2—] 2sin® = cos— dO =| - +3x*-5x | — | -2=—+2x*-3x
) 2 2773 3 U 1
0 0 X ;
put sinz =t, cos 7 dO=2dt 3% s 32 o>
2 2 5 B 0+
B
rea=
(a,0)
(0,0)
12 142

=822 [ (1-28)¢" dt=822’ [ -2t at
0 0

3 5

Gaelt 2 12 \/-Z(L_Lj
S82E| T T2 e 2002

82(1_ng
—°% 16 10) T 715

30 y=—(x*-06x+5)=—(x-5)(x-1)
y=—(x*-4x+3)=—(x-3)(x—1)

y=3x—-15
A (5,-0)B(4,-3)C(1,0).

Area = j‘((fxz +6x75) —(x +4x—3))dx-

.+J5-((7x2 +6x75)7(3x71$)dx

4

5 4 5
:j(—xz +6x —5)dx —j(—x2 +4x —3)dx —j(3x ~15)dx
1 1 4
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