Solution
Class 12 - Mathematics
2020-2021 - Paper-2

Section A

1. Here,u =tan x

:>%=seczx
xXr
V=secx = 3—Z=secxtanx

. du sec?

L. = —— 0rcosecx
dz sec z-tan

2. Given:

X = 2at, y = at?
dz

dy
a 20,, Pl 2at
&

dy R
= = -t
dy
& 33
& 00 &
dt
1
2a
3. We have,
dy
dz

= e¥ % (log(sin2z)} +log (sin Zx)d% (")

=e” . { Sinlh - cos2x - 2} +log (sin 2x) eX

&

a

|a
—~

d?y dt

_d :
= o {e* log (sin 2x)}

= 2eX cot 2x + eX log (sin 2x)
= e¥*{2cot 2x + log (sin 2x)}
sin'z
z#0
4. Given, f(z) = z o TF
k ,x=10
If f(x) is continuous at x = 0, then

lim £(z) = £(0)
~ lim ( ) — £(0)

z—0
= lim (Sin;w> =k

z—0

ke [t () =
z—0

5.Lety = cos(sinx)
g — sin(sinz) L sin
T dx dx
= —sin(sinz)cosz

= —cosz.sin(sinz)

6. The function f(x) = (W o v o u) (%) = sin (cos (x 2)) is a composition of the three functions u, v and w, where
u(x) = x2, v(t) = cos t and w(s) = sin s. Put
t=u(x)=x%and s = v(t) = cos t.

Observe that ‘fi—f = COS S, % =-sintand % = 2x exist for all real x.
Hence by a generalization of chain rule, we have
af _ dw ds dt

dz =~ ds dt dz
=(coss).(-sint). (2x)

2

=_2x sin x2. cos (cos x2)
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7.

10.

11.

12.

13.

Since f(x) is continuous at x = -1
- lm f(@) = (1)

= lim Z223 N [ fe1) = A

z——1 o+l

(z—3)(z+1) -\

= hm =75
= lim (z—3)= X
r——1
= —4=A
So, f(x) is continuous at x =-1,if A = -4
. Here,

CIZ‘Z $3 $4
yzl_x+§—i+z....tooo
dy _ 2z _ 32 42
@_0_1+2!_3! ar T
dy 2z 3z? 423
d?!_ X x2_x3
d’y
w2 Y
f(x) = x2eX

Differentiating w.r.t X, we get,
f'(x) = —x2e ® + 2ze % = ze %(2 — 1)
For increasing function, f'(x)> 0
ze t(2—xz)>0
z(2—x) > 0[. e % is always positive]
z(z — 2) < 0 [since - (x - 2) will change the inequality )
Herez<0& (z—2)>0 =2 <0&2x>2 =0<z <2
But when z>0& (z—-2)<0 =2 >0& x <2
0<ze< 2
Not that
f'(x)=3x%2-6x+4
=3x%-2x+1)+1
=3(x-1)2 + 1> 0, in every interval of R
Therefore, the function fis increasing on R.
Let X1, Xp € Rsuch that xq > xy.
Therefore, X, > Xy = eX1>eX2 [ e>1and xq > Xy = Xl > eX?]
= f(Xl) > f( Xz).
Thus, X1 > X
= f(xy) > f(xy) for all x4 Xy € R.
Therefore, f(x) is strictly increasing on R.
The given equation of the curve is
y= x2 ... (1)
.". Slope of tangent to (i) is
dy "
Tz = 2T .. (ii)
By the given condition,we have,
dy
dz
From (ii) and (iii)
2X =X
= x=0&y=0
Thus, the required point is (0, 0)
The given equation of curve is

y=3x%+4 ... ()

=... (iii) [Slope = x-coordinate]
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14.

15.

16.

17.

18.

. _dy _ .
Slope =m; = -~ = 6z .... (ii)
Now,
The given slope my = %
We are given that,

tangent to (i) is perpendicular to the tangent whose slope is %
C.mp X my = —1

= b6x X % =-—1

=x=1

From (i)

y=7

Therefore, the required point is (1, 7).

The given function is,

fx) = 10%

= f'(x) = (10%) (log 10) > 0 for all x € R.

Hence, f(x) = 10% is strictly increasing on R.

The equation of the curveis y = x%-5x + 6. ...(i)
Differentiating with respect to x, we get

% =2x—5

dy

Now, my =Slope of the tangent at (2, 0) = (%) 20) =2x2-5=-1

and m; = Slope of the tangent at (3, 0) = (d—z>( =2x3-5=1
Clearly, mimy =-1 X 1=-1
Therefore,the tangents to two curves are perpendicular to each other.

Let the required point be P(x1, y1). The given curve is
y=2x%-6x-4.... (i)

dy _ gy — _
= = =4x— 6= <d$>(a¢1,y1) =4x1 — 6

Since the tangent at (X1, y1) is parallel to x-axis. Therefore,we have,

L) =0=dm —6=0=m =
(& (@101) ' b

Since (X4, y1) lies on curve (i). Therefore,we have,
Y = 2x2 — 6z, — 4

. _ 3 _ 312 3 _ 17

.1 = 5:>y1 —2(5) —65—4——7

Therefore, the required point (%, _—17>

2
i. (@) 4x +4+/a? — z2
ii. () &£ =0
dz
iii. (b) E

iv. (a) Square

v. (d) 104/2 cm

i. (a) 4(x3 - 24x%+144x)
ii. (a) Local maxima at x = ¢;

Section B

iii. (c) 4 cm
iv. (b) 1024 cm3
v.(b)O0
Section C
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19.

20.

21.

22.

Lety = cos (sin y/ax + b)andu=ax +b
= y = cos (sin 4/ )

Therefore, y = cos (sin v) where v = /u
letw=sinv

Therefore, y = cos w

Differentiating above equation w.r.t X,
. d_y _dy dw dv du

e mrii: mellle mle ....By chain rule

d :
g % = %(cosw) . %(smv) . %(\/ﬁ) . %(ax +b)

; (-sin w) (cos v) (2—\15) : (%(ax) + %(b))
= (-sin (sin v) (cos \/u) ( L ) (a+0)

2v/ax+b

= (i (i 1

= (-sin (su:/iﬂz) (cosv/ax+b) (%/ﬁa) (@)
—a-cos,/ar+ : .

= (Tm) (SlI'l (sm Vv axr + b))

The function f(x) = | x|

f(x) is not differentiable only at x = 0. This is because

lim fl@)—f(0) _ 1and lim flx)—f(0) _ 1

z—0~ z—07" r

By extension, f(x) = |x - a| is not differentiable only at x = a. Therefore,

f(x) = |x- 3| + |x - 4] is not differentiable at x = 3

and
g(x) = |x-3]| + |x-4] is not differentiable at x = 4.
We have,

|z—4|
flay= ¢ o 77

0, x=41

— (T — T <
= f(x) = z—4 _ C s e e —4 = ’
/(@) Pl >4 { | | { x—4, x>4
0 ; r=4

When x < 4, we have {(x) = -1, which, being a constant function, is continuous at each pointx < 4
Also, when x > 4, we have f(x) = 1, which being a constant function, is continuous at each point x > 4
Let us consider the point x = 4

We have,

lim f(z) =1lm—-1= -1
T—4- z—4

Jim, f(z) = lm1=1
and f(4) =0

o lim f(z)# lim f(z)

r—4" xz—4"
S0, f(x) is not continuous at x = 4
Hence, f(x) is continuous everwhere, except at x =4
Let the curves intersect at (21, )-
2ydy _ 0 dy _ b=
b2 dx dz a’y
bz,
a’y,

Th z? y2 _ 2z
erefore, 5 — = = 1= =7 —
a b a

=> Slope of tangent at the point of intersection is m; =

Again,my:czéxZ—Z%—y:O

dy _ -y _ %
:>dz_ o = My = g
For orthoganality, m; X my = —1
b2 —
= % X 4 = -1
a*y; 1
2
=L —1lora®-b=0.
a
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23.

24,

Which is the required solution.
OR
Given: f(x) = (x - 5)*
= f'(x) = 4(x - 5)3
For a local maximum or a local minimum, we must have
fx)=0
= 4(x-5)3=0
=Xx=5

-
4

=

;l

Since f'(x) changes from negative to positive when x increases through 5, x = 5 as the point of local minima.

The local minimum value of the given function f(x) at x = 5 as given by (5 - 5)* = 0.
we have, f(x)=kz3 — 922 + 9z + 3

= f'(z) = 3kz®> — 182+ 9

Since f(x) is increasing on R, therefore, f'(z) >0V z € R

= 3kz? - 18z+9>0,Vzc R

= kx’—6z+3>0Vze R
= k>0 and 36-12k<0 [ az? + bz +c>0,Yz € R= a > 0and discriminant < 0|
= k>3
Hence,f(x) is increasing on R, if k>3.
OR
Lety = sin(tan_le_’”)

" % = cos(tan_le_“’)% (tan~te ) [ %sinf(ac) = cos f (z) %f(w)]

= cos(tan’le’w)ﬁ %e*‘” { d%tan*lf(a:) _ 1 if(a:)]
= cos(tanfle*w) ﬁeﬁ % (—z)
e ” cos(tan’le’z)

14e 2
cosZT

Lety = Tog &
Cdy logw%(cosx)—cosm%(logm)
e (log o)’
log z(— sinm)fcosm.%
(log z)*
—(sinaclogm—&-#)

(log z)’
—(z sinz log z+cosz)

[By quotient rule]

z(log z)?
OR
When x # 0, then
__ sin3zx
flz) = =+

We know that sin 3x as well as the identity function x are everywhere continuous. So, the quotient function

sin3x . .
—— is continuous at each x # 0

Let us consider the point x =0

sin 3z .
== ifx#£0
Given function is, f(x) = { z ’ a

4 , ifxz=0
We have
(LHLatx=0) = lim f(x) = lim f(0 + h) = lim f(h)
z—0" h—0 h—0
li — K (sin(Sh) ) — K <SSin(3h) ) _
ho0 f(h) oo\ R hoo \ 3k 3
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23.

26.

27.

(RHL atx=0) = lim f(z) = im f(0+ h) = lim f(h)
z—0" h—0 h—0

. in(3h) . 3sin(3h)
— lim (%) = lim (—) =3
h—0 h h—0 3h
Also, f(0) =4
» lm f(z) = lim f(z) # £(0)
z—0 z—0
Thus, f(x) is discontinuous at x =0
Hence, the only point of discontinuity for f(x) is whenx =0
Let y = e8%cos3x
L9y 6r d d
S = e’ .——cos3r + cos3T-€
= €57 (— sin 3z) % (3z) + cos 3. b d% (6x)

= —e%gin3z x 3+ cos3z.€5% x 6

6x

= e5%(-3 sin 3x + 6 cos 3x)
d? . .
= = = €82 L (—3sin3z + 6cos3z) + (—3sin3z + 6.cos3z) Leb?
T dz dz
= €% (—3cos3z x 3 — 6sin3z x 3) + (—3sin3z + 6cos3z) e’ x 6
= e5%(-9 cos 3x - 18 sin 3x - 18 sin 3x + 36 cos 3x)
= e8%(27cos 3x - 36sin3x)
= 9e5%(3 cos 3x - 4 sin 3x)
Here,

flz)=zyl—2z,0<2<1
= f'(x) = \/1—X—|—X2\/1TX(—1)

=Vl-x-7=
_2(1-x)—x
To2/1—x
f'x)=0
2—3z
= 2y1—z 0
=2-3x=0
=X = %
. . 1795(73)7(27395)( ’114)
f (ill) ) 1-z
17)((73)“1’(2*3){)(2 7117X>
- 2(1—x)
_ —6(1—x)+(2—3x)
| 2(1—x)%
__3z—4
- 3
4(1-z)2
Now,
2 2
t'(3)=——=~<0

3
4(3)?

Therefore, the second derivative test, X = % is the point of local maxima and the local maximum value

of'f’atx=§is

2._ 2
f(g)-m

Maximum value = 4, Minimum value = 2
We know that

—1<sinf<1

c. —1<sindz <1

Adding 3, on both sides, of above
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28.

29.

30.

We get

—1+3<sin4dr+3<1+3

2 <|sindz+ 3| <4

Hence min.Value is 2 and max value is 4.

The equation of a parabola is y2 = 4ax, then,

On differentiating it with respect to x, we get
dy _ 2a

= der =~y

Then, the slope of the tangent at (at?, 2at) is

dy _ 2 _ 1

de (at2,2at)  2at

Then, the equation of the tangent at (at%, 2at) is given by

y— 2at = %(a;— at2)

:ty-Zat2 =X - at?

=ty =x + at?

Now, then, slope of normal at (at?, 2at) is

-1 — ¢
Slope of the tangent at (at2,2at)

Then, the equation of the normal at (at%, 2at) is given by:
y - 2at = -t(x - at?)

= y-2at =-tx + at3

$y=-tx+2at+at3

Therefore, the equation of the normal at (at?, 2at) is y=-tx +2at+ ats.
Section D
x+5,ifx<1
x—>5,ifx>1
The function f is defined at all points of the real line.
Let k be the point on a real line.
Then, we have 3 casesi.e., k<1l,ork=1ork>1
Now,
Casel: k<1
Then, f(k) =k +5
ilg}cf(a:) = ilir}c(m-l— 5)=k+5= f(k)
Thus, lim f(z) = f(k)
r—k
Hence, f is continuous at all real number less than 1.
Casell: k=1

Then, f(k) =f(1)=1+5=6
lim f(z) = lim (z+5)=1+5=6

z—1 r—1"
hInm—)fr f(iB) = hn’lm—ﬂ+ (iB - 5) =1-5=-4
= lim f(x) # lim f(x)

rz—k~ x—k"

The given function is f(x) = {

Hence, f is not continuous at x = 1.
CaseIll: k>1
Then, f(k) =k -5
lim f(z) =lim(z—5)=k—5
z—k z—k
Thus, lim f(z) = f(k)
z—k
Hence, f is continuous at all real number greater than 1.
Therefore, x = 1 is the only point of discontinuity of f.
Let y = cosX €082X C0S3X ...... )]

Taking log on both sides, we have
= logy = log(cosx cos 2z cos 3z)
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31

32.

= logy = logcosx + logcos2x + logcos 3z

= %logy = %logcosa: + %logcosh‘ + %logcos&z:

= %.% = Coim %cosm%— (:051237 d%cos2:z:+ cosl3.1: %cos?)w

= %.d% = —(—sinz) + cosl% (— sin2z) %2:2 + 60813:6 (— sin3z) d%.‘}w
= %.% = —tanz — (tan2z)2 — tan 3z (3)

= ‘2_% = —y(tanz + 2tan 2z + 3tan3z)

= -~ = — cosz cos2z.cos 3z (tanz + 2tan 2z + 3tan 3z)

Given function is: f(x) = |x-1| + |[x+ 1]
We have,
(LHLatx=-1)= lim f(z)= lim f(—1— h)
z——1" h—0
=lim [|-1-h-1]| +]-1-h+1]|]=2+0=0
h—0
(RHLatx=-1)= lim f(z)=lm f(—1+ h)
z——1" h—0
=lim [|-1+h-1|+|-1+h+1|]=2+0=2
h—0

Also,

f(-1)=1]-1-1| +|-1+1|=|-2| =2

Now,

(LHLatx=1)= lim f(z) = lim f(1 — h)
rz—1" h—0

— lim (J1-h-1]+ [1-h+1))=0+2=2
h—0
(RHL atx=1)= lim f(z) = lim f(1+ h)
z—1t h—0
—lim (J1+h-1]+ |[1+h+1])=0+2=2
h—0

Also,
f(1)=1+1] +|1-1] =2
lim f(z) = wglflﬁ f(z) = f(—1) and :clg?* f(x) = lim f(z) = f(1)

r——1" r—1t
Hence, f(x) is continuous atx =-1, 1

2
According to the question,if x = tan (%log y) , then we have to show that (1 + :v2) Zm

We shall use product rule of differentiation to prove the above result.
Now, X = tan (% log y)
-1,,__ 1
= tan"" z = ~logy
= atan lz= logy
On differentiating both sides w.r.t X, we get,
1 _ 1 4y

a X =1.2Z
1+22 Yy dx

2\ dy _
= (1 +x ) 7 =Y
Again, differentiating both sides w.r.t X, we get,
d

(1 - mz) - = (%) 14 % (1 + a:2) = %(ay) [By using product rule of derivative]

dx dx
2 d2y dy _ dy
= (1+x)ﬁ+a-(2w)—a-a

2
= (1+m2)%+2x%—ad—y:0

dx
2
(1+x2)%+(2x—a)% =0
Hence Proved.
OR

Left hand limit= lim f(z) = lim (Kz+ 1)

T T
= lim [K (7 — h) + 1]

h—0

=Knr+1
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33.

34.

35.

Right hand limit = lim f(z) = lim cosz

Tr—T Tr—T
= lim cos(m + h) = lim — cos h
h—0 h—0
=-cos0=-1
Therefore,
Kn+1l=-1
- K= =2

™

Let OC =r be the radius of the cone and OA = h be its height. Let a cylinder with radius OE = x inscribed in the

given cone

A

The height QE of the cylinder is given by % = g—g (since AQEC ~ AAOC)
QE _ r—z

or - — =

or OF = h(rr—a:)

Let S be the curved surface area of the given cylinder. Then
S=S(x) = w — Imh (rz — 2?)

= S'(z)= @(r— 2)
= §"(z) = =

T
Now S' (x) =0 gives X = 7.

Since S"(x) < 0 for all x, S(g) <0.

So,x = % is a point of maxima of S. Hence, the radius of the cylinder of greatest curved surface area which

can be inscribed in a given cone is half of that of the cone.

We have, f (z) = tan™! (sinz + cosz)
L fl(x) = m.(cosx —sinz)
- 1+sin2x+cos2t;+2 sinz.cosz (cosz — sinx)
= m(cosm — sinz)

[ sin2z = 2sinz cosz and sin?z + cos?z = 1}
For f'(z) > 0

1 .
m.(cosw — smaf:) 2 0

= cosz —sinz >0 [ (2+sin2x) > 0in (0,F)]

= cosx > sinx

Which is true, if z € (0, %)

Hence, f(x) is an increasing function in (0, %)

Here, it is given the function

f(x) = 2cos X + X, where 0 < X < 7.

=f'x)=-2sinx+1

At points of local maximum and minimum, we must have

f'x)=0
:-Zsinx+1=0:sinx=% =z = %,5—(:
Therefore, x = % and x = %’T are possible points of local maximum or minimum.
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36.

Now, we test the function at these points.
Clearly, f"(x) =- 2 cos X
Atx = ¢: we have,

(%)= —2cos— =—v3<0

Thus,x = <~ isa pomt of local maximum. The local maximum value of f(x) is

6
F(5) =208 E 4 E = VB8

Atx = 5—”'Wehave

1 (5%) = —2cos =43>0

Therefore, x= % isa pomt of local minimum.

The local minimum value of f(x) is f (%) = 2cos 5—6” + o

Given f(x) = sin? x - cos X, X € [0, 7]

= f'(x) = 2sinx cosx + sinx = sinx(2cosx + 1)

For critical points, f'(x) =0 ==> sinx (2cosx + 1) =0
= sinx = O 1+2cosx=0

=x=0 7 €[0, w]

b 3 b
Now, (0) = sin® 0 - Cos 0 = -1, f(2£) = sin® 2 — cos 2

So, absolute maximum value = 5/4 and absolute minimum value = -1.
Section E

Letu = tan! < L )
1—22

Put x = sinf
= 0 =sinlx

— y = tan "} -2 __
\/1—sin2 @

= u = tan"! <—Sin9 )

cosf

= u=tan(tan ) ...()

And

Letv = sin~*(2z4/1 — z2)

v =sin"1(2sinf/1 — sin? §)
v = sin"1(2 sin 6 cos 6)

v = sin"I(sin 26) ...(ii)

Here,

L L
—\/-<af:<\/-

= —L <sinh< L
f V2
= _Z <0< Z
So, from equation (i)
u = | since, tan"'(tand) = 0, if 6 € (—5,%)]
= u=sinlx
Differentiating it with respect to x,
du __ 1
o N ....(1i1)

from equation (ii),
v =20 [ since, sin ' (sinf) = 0, if§ € [—F,F]]

= v =2sin"Ix
Differentiating it with respect to x,
dv 2

de V1—a?

Dividing equation (iii) by (iv),

..(iv)
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OR
w\/T-i-—y = —y\/l—i-—a:
Squaring both sides
2?(1+y) =y*(1 +z)
2 + 2’y = y* +ay’
22— y? + 22y —zy? =0
(z—y)(z+y) +zylx—y)=0
(z—ylz+y+zy =0

z+y+zy=0
y(1+z)=—x

y= 1+z

dy _ | A+2)1)-@)1)
dz (1+z)?

_ 14—z
(1+z)’

Wl w|—w|—

s~

o

=
|

R = - x (neglecting)
R=3x
R

3 =T

On again differentiating equation (1)
2
& = 3ml(R+2)(=3)+ (R 32)(1)]

dx?

B, - tel(me ) oo+ (a-4)
Ly [% x —3+0]

= _Tlﬂ'4R

d*v

o < 0 Hence maximum

Nowv = Ln[(R? ~ o) (R + )] [ = ]

U_liﬂ[(m_]@)z) (- (5))]
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38.

o= F

V= 2% Volume of sphere
Volume of cone = 2% of volume of sphere.
OR

1
x

Lety = (zcosz)” + (zsinz)

8=

Putting u = (x cos x)* and v = (zsinz)
we havey=u+v

LAy A
*dr dw+dx (@)

Now u = (x cos x)*
= logu = log(zcosz)” = zlog(zcosz)
= logu = z (logz + logcosz)
d — 4
= ——logu = ——{z (logz + logcosz)}

- %Z—Z =z[1+ ——.(—sinz)] + (logz + logcosz) .1
1 du __

= ~ == [l — ztanz + log(z cosz)]

= & =u[l — ztanz + log(z cos )]

= % = (zcosz)“ [1 — ztanzx + log(z cosz)] .....(i1)

Again v = (xsinz) 3

= logv = log (zsinx) T = %bg(msinm)

= logv = %(logar: + logsin )

= d%logv = %{%(logw%—logsinz)}

— ldv_ 171, flm,cosm] + (logz + logsinz) (;—21)

vde zlz si
i [y )
= % — [% + co;cc . log(a;iina:)]
= & = (zsinz) * [;le ootz IOg(w;m’)] ..(iii)

Putting the values from eq. (ii) and (iii) in eq. (i)

1 cotx log(z sin )
= +

T m2

dx

Given equation of ellipse is
2 | ¥

2% T 16 = L.
Here,a=5b=4

S.a>b

So, major axis is along X-axis.

T i
4 — (zcosz) [l — ztanz + log(zcosz)] + (zsinz) = [

Let AABTC be the isosceles triangle which is inscribed in the ellipse and OD = x, BC = 2y and TD = 5 - X.

'(“
09 sy
¥ /_ D |ix. 5 o«
A5, m! T(5.0)
[0.-4) Cix )
+

Let A denote the area of the triangle. Then, we have
A:%x base x height = % x BC x TD

= A=32y5-z)= A=y(5—z)
Therefore, on squaring both sides, we get,

A? =42(5 - )2 (2)
z? Yy

Now, 2—52 + 5 1
y? 2

= =1-%
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2 _ 16 2
= 3= 3(25—-42?)
On putting value of y% in Eq. (i), we get
2 16 2 2
A? =2 (26— 2%) (5— =)
Let A2=7
__ 16 2 2
Then, Z = 2 (25 — 22) (5 — )
Therefore,on differentiating both sides w.r.t X, we get,

% — 18 [(25 —2%)2(5 — z)(—1) + (5 — z)*(—2z)] [by using product rule of derivative]

16
= 2—5(—2)(5 —xz)%(2z + 5)
= S2(5—2)%(2z + 5)
For maxima or minima, put % =0
= -2(5-2)’(2z+5)=0=>2=5—2
Now, when x = 5, then
Z = 3(25—25)(5—5)2 =0
Which is not possible.
So, X = 5 is rejected.

5

:13:—5

Now, 2 — 4 [—%(5 — )22z + 5)]

- %[(5—:3)2-2—(2m+5)-2(5—m)]

= —$6-0)(-30) = ()

. _ =5 (&2
At = ’(dzz)m:_i <0
2
= 7 is maximum.
.". Area A is maximum, when x = —% andy =12
Clearly,

7 — A2 — 16(25_ 25) [5+ ]

=30 x B x 22 =3x225

. The maximum area, A = v/3 x 225 = 15+/3 sq units.
OR

Given, The length two sides of a triangle are ‘a’ and ‘b’

Angle between the sides ‘a’ and ‘b’ is 6.

Then,the area of the triangle is maximum.

y
AN

Let us consider,

The area of the APQR is given be

A= Zabsin ... ()

For finding the maximum/ minimum of given function, we can find it by differentiating it with # and then
equating it to zero. This is because if the function A (f) has a maximum/minimum at a point c then A’(c) = 0.
Differentiating the equation (i) with respect to ,we get

a4 _ d [ absin 0]

b1
5= Eda,bCOSQ .. (ii)

[Since == (sin ) = cos O]

To find the critical point, we need to equate equation (ii) to zero.we get
dA

= ab cosf =0
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Cos0=0
_
0_2

Now to check if this critical point will determine the maximum area, we need to check with second

differential which needs to be negative.
Consider differentiating the equation (ii) with 6,we get

dA _ d [%abcos@]

d6? de

d’A 1 3. iy

Pl 2absme ... (i)

[Since % (cosf) = — sin 6]
dz

Now let us find the value of

d’A __1 s (r) — L

oz~ 32 ab sm(2) = 2ab
2

d?A 1 . . .

As er =T Eab < 0, therefore, function A is maximum at § =

r)

U

Therefore, the area of the triangle is maximum when 6 = 5
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