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| AREA UNDER THE CURVE |

EXERCISE - IV

Sol.l f(x+1)=f(x)+2x+1; f(0)=1
putx=0
f(1)=f0)+1=2
putx=1
f(2)=f(1)+3=5
p(u’z)(:(z) N B Ai(l, 2)
f(3) = f(2) + 5= 10 ;
= fx)=1+x2 0](0,0)
Let the pair of tangents
y = mx
mx=1+x2 = x*—-mx+1=0

D=0 => m=%2
pair of tangent y = + 2x

1
Area:2j(1+x2—2x)dx :%

HINTS & SOLUTIONS

Sol4 at(2,1) > a=1+4b
area bounded by curve & x-axis

JaTb ,
A=2 IO ((1+ 4b) — bx?)dx

. dA
for area to be minimum b =0

y

1 (0,a)
= b= 8

&a—E
)

—JE/b/ 0| \JE/b=X

A . = 443 sg. units.

0 Sol.5 From the figure it is clear that
a
sinx — f(x))dx =1-sina+(a—1)cosa
Sol.2 Areabounded by ,([( () +( )
y=2x—-x,y=0&x=1 . )
differentiate w.r.t. a
1 ina - = - - (a- i
Az J‘ (2% — x2) dx sina f(a) cosa .+ cosa . (a-1) sin a
0 =sina-f(a) =-asina+sina
=f(a) = a sin a = f(x) = x sinx
2 The points where f(x) & sinx intersect are
3 X sinXx = sinx = sinx=0o0rx =1,
Letline is y = mx which divides the area into two We can say thata = 1
1
1(2 1 A, =J-(sinx—xsinx)dx =(1-sinl)
equal partssoarea of AOAB= — |5 | = =
2\3 3 0
1 1 ) A, = I(f(x)— sinx)dx = j(xsinx —sinx)dx = (1 —1-sinl)
= == - = 1 1
= > x1xm 3 = m 3
2n
o 2 A, = J’(sinx—xsinx)dx = (3n-2)
solineisy= —x
3 n
Sol.3 Equation of tangent at (1, 1) . Sol6 _nx-c
y—1=n(x-1) = y=nx—-n+1 (i) olLb y= X
area bounded by the curve, the tangent & the x- \
axis is ﬂ =0
dx C c+1
5 e X=e
et n [ n°-n = x=et*!
A= Io(nx—n+1)—x ).dx| = —2(n+1) y=0 = x=¢e°
ec+1
nx-c 1
dA = SHr-r - =
NowAtobemaximum,a:O =atn= 241 Area = _[ ( X ]dx_ 2
eC
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Sol.7

0
Sol.8 Area:ZI [x 1+—X]olx
1 1-x
S,
- 2
Sol.9 L
Ool. =
y l+x2

o)

0 1 ol
A= - X | dx
Jll/? [1+x2 [1+a2J ]

+ja 12— 12xdx
0 (1+x a(l-a“)

- dA
for area to be minimum do =0 & A= ——
o

Sol.10 Equation of line
y—c=m(x—-1)
= y=mx+c-m

solving line & parabola

miVm2—4m+4c

X = . <;( (let)

A= IXZ (x2 —(mx + ¢ —m)) dx| = 36
X1

nl/4 n
Sol.1l A = J.o (tanx)" dx

O<tanx<1lwhenO<x<n/4
O<(tanx)"*!< (tanx)", n € N

nl4 nl4
(tanx)™1dx < Io (tanx)" dx

forn<2

nl4
A +A = J.o [(tanx)" + (tanx)" 2] dx

nl4 n 2
jo (tanx)" (1+tan? x) dx

1

n+1
<A

since A ,, <A , <A
so A +A, ,,<2A,

1
— < <A ...
2 el S A
1
Alsoforn>2;An+An<An+An_2:n—_1
1
> 2A < —— 2> A<——% .. @3]

n-1 "no2n-2
combining (1) & (2) use get
1 1

< < .
2n+2 Ay 2n-2

Sol.12 Proof. A= j ® (f(c) — f(x)) dx +jbf(x) —f(c)) dx

c b
=f(c) [c—a+c—b] - L f(x)dx+L f(x) dx

differentiating w.r.t. ‘c’

3—? =f(c).2 +(2c—a-b).f’(c)—f(c)—f(b) . 0—f(c)
= (2c—a-b)(f'(c))=0 = 2c—-a-b=0
a+b
2

f'x)=x2—=2x+ a=0

c=

2+a
2

a a 2
= = a= —
3
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Page # 10 | AREA UNDER THE CURVE |

Sol.13 1+cosx=1+cos (X—a) Sol.16 Leta point P(t, t?) is on the curve c.
y cordinate of Q is also t? & R = (t, t%/2)

2
= x= o W £Q=(x )

1 N = Area of OPQ = Ara of OPR
Now a/2 N~

o T
2 2

= I; Wy —f(x) dy:j; (x2 — x2/2) dx

12
I * (1+ cosx)—(1+cos(x —a))) dx
0 differntiating both sides w.r.t. t

" 16 16
=-[z (@-(@+cos(n—a) dx =0t = 9= (?j @
2

. . ol2 . Ste X N
= slnx—sln(x—a)|O :SIn(X—Ot)|n . 5
Sol.17 f(x) = | e fnsectdt - [ sec tat
0

0
.o ) . T
= 25|n3—smon:1—smcx = oc:§

X X
Area bounded byc,c,&y=0 =—e'/nsect |’8 - J. el tantdt _I sec? t dt
0 0

J’R/G (cy—cy)dx jn (cyp —cq) dx =2 s@. units
= — + — = i
0 1-C2 e l2TA q

X
I ef(tant + sec? t) dt

=e*/n sec x —
Sol.14 x?y? = a?y? — a?x? 0
a2x2 =e*/n sec X —e*tan x
y? =
a2 — x2

n/3
Area = (f(X) - g(x)) dx

Area:4j dx =14a?
0 aZ—X
n/3
- j(exén secx + e* tanx) dx
0

[ .2
Sol.15 A= jol * (oY) dy

/3
e*/n sec x |g

=e™/n2
AY

dA

da - 02373 «

3\/5—15

12

SOA = & maxima at a = 0.
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