Solution
APPLICATION OF DERIVATIVES WS 1

Class 12 - Mathematics

(@ tan' 2

ione tan-1 S
Explanation: tan™

(b) 15
Explanation: y = x3+3x%2+12x -5
d
% =-3x3 + 6x + 12 = f(x)
- 6x+6
d‘g2
d°y _
de? 0
-6x+6=0
=1
d3y .
— = -6 <0 ,maximum
dz? p
ie, d—z or slope of y is maximum at x = 1
Slope = f(x) = -3(1)% + 6(1) + 12
=-3+6+12
=15

(c) Increasing (-00, -1)
Decreasing (-1, co)

Explanation: f(x) = x?-2x +15
fi(x)=-2x-2=-2(x+1)>0

if x <-11i.e., in (-00, -1)
f'(x)<0ifx>-1i.e,in (-1, c0)

Hence f(x) is increasing in (-0o, -1) and decreasing in (-1, 0o).

©QA>1/2
Explanation: A > 1/2

(b)0<X<2

Explanation: 0 < X <2

f(x) = x%e*

f(x) = 2xe™™ - x%X

=eX(2-x)

For f(x) to be monotonic increasing, we must have
f'(x)>0

= e*x(2-x)>0[. e*>0]
=x(2-x)>0

= x(x-2)<0

= 0<x<2

(@k>1

Explanation: Given,f(x) = sin x - kx
f'(x) =cosx-k
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10.

11.

12.

.-. f decreases, if f'(z) <0
=cosx — k<0

=cosz <k

Therefore, for decreasing k& > 1

(c) 2abc

Explanation: S = b?x + c2y and xy = a?

= §=b2x + £
T
.ﬁ:b2_cza2 =0

S e 2
=>b2—ci—‘;2 =0=2?= 62‘212 =z==+
cl2_S _ 2c2a?
dzilQS g 2c%a? 203
Ez a T 3g3 T ca >0
b

. Minimum value of S = b? x <+ % = abc + abc = 2abc
b

(b)) > 2

Explanation: A\ > 2

(c)a>1

Explanation: a > 1

(a) -128

Explanation: f(x) = 2x3 - 21x% + 36x - 20

= f'(x) = 6x - 42x + 36
For local maxima or minima

6x%-42x+36=0

x2-7x+6=0
=x=1lorx=6
f'(x) = 12x - 42

= f'(1)=-30<0

also, f"(6) =30 >0

function has minima at x = 6
= f(6) =-128

1

Explanation: Given f(x) = x%-8x + 17

=f'(x)=2x-8

For minimum valye of f(x) we have f'(x) = 0
8

=2x-8=0=x=35=

Now, f"(x) = 2 > 0, hence the minimum of f(x) exist at x = 4 and minimum value = f(4) = 1

CIN

Explanation: Given, f(x) = x3-2x2+x+1
S P =3x%-4x+ 1

For critical points, put f'(x) = 0
32 - 4x+1=0

= 3x2-3x-x+1=0

= 3x(x-1)-1(x-1)=0

= @x-)(x-1)=0=>x=1,13
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13.

14.

15.

16.

17.

(@) (1,00)

Explanation: Given, function

= f(x) = (x +1)3. (x - 3)

= f(x) =3(x + 1)? (x - 3)3 + 3(x - 3)> (x + 1)°
Put f'(x) =0

= 3(x+1)? (x-3)3=-3(x-3)2 (x + 1)3
=x-3=-(x+1)

= 2x=2

=x=1

When x > 1 the function is increasing

x < 1 function is decreasing

Therefore f(x) is increasing in (1, c0).
(a) strictly increasing

Explanation: strictly increasing

© 5

Explanation: Here,it is given function ff(x) = (x - 2) (x - 3)2
f(x) = (x - 2) (x* - 6x + 9)

f(x) = x3 - 8x% + 21x + 18

fi(x) = 3x% - 16x + 21

f'"(x) =6x- 16

For maximum or minimum value f'(x) =0
o.3x2-9x-7x+21=0

= 3x(x-3)-7(x-3)=0

=x=30rx= %

f'(c)atx =3

S 'x) =2

f"(x) > 0 it is decreasing and has minimum value at x = 3
atx = %

' (x)=-2

f"(x) <0 it is increasing and has maximum value at x = %

Putting, x = % in f(x) we obtain,
T _9)(2-3)

=z~ 3

_ —2)?

- 3

4

27

w =

(d) k € (—o0,4)

Explanation: " f(x) = X2 -kx +5 s increasing in x € [2, 4]
f(x)=2x-k

f'(x) > 0, for increasing function

2x-k>0

k < 2x (k should be less than minimum value of 2x)

k<4

ke (—o0,4)

©3
Explanation: Given, f(x) = X2 +x +1
=fx)=2x+1
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18.

19.

20.

For minimum value of f(x) we have f'(x) =0

=2x+1=0=>x=5

Now, f"(x) = 2 >0, hence the minimum of f(x) exist at x = =1

2

®) 3

Explanation: Let f(x) = sinx . cosx

= f(z)= %(sin2a¢)

Now, f'(x)=3 (cos2z).2 = cos2z

For maximum and minimum values of x, we have f'(x) = 0
f'(x) = 0= cos2z =0

== f

Now, f"(x) = -2sin2x

ie f'(7)=-2sin5=-2<0

s

Hence, f(x) has a maximum value at x = 1

and the max value of f(f) = sinf cosf

(c) 2/ ab

Explanation: Given f(x) = ax + % (@a>0,b>0,x>0)
f(x)=a x—bz

for critical points

f(x)=0

b
a-— =0
z2

Qo

x% =
x=:|:\/§
butx >0

b
=Sr=4/=

a
oy -2
f(x)—-b(gc—s)
f"(x)=§—§
" b :L>Oa5a>0,b>0
RO
= atx = \/g we will get minimum value
b b @
:>f( ;)za-\/;—i-b-\/%
=+vab+ vab
=2+vab

©

Explanation: Given f(x) = X25(1 - x)75

f'(x) = x%°. 75(1 - x)74(-1)+(1 - x)”°. 25x%4

= 25x%4(1 - x)74{-3x + (1-x)}

= 25x24(1 - x)74(1 - 4x)

For maximum value of f(x) we have f'(x) =0
= 25x%4(1-x)74(1-4x)=0
:>X:O,X:1,X:i
All the values of x € [0,1]

Note that £(0) = f(1) = 0 and f(%) = j‘%

. . 1
So, f(x) is maximum at x = 7

. -1, _3
and minimum value = f(T) =3

1
5 -
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21.

22.

23.

24,

25.

(c) Decreasing on R

Explanation: Given, f'(x) = -x> + 3x% - 3x + 4

fi(x) = -3x% + 6x - 3

f(x) = -3(x2-2x + 1)

f'(x) = -3(x - 1)?

As f'(x) has -ve sign before 3

= f'(x) is decreasing over R.

(@2

Explanation: Here ,it is given the function f(x) = e* + ™
= f(z)=¢" + =

= f(z)= e?*+1

eT

f(x) is always increasing at x = 0 it has the least value
1+1 _

= fl@)=— =2

.". The least value is 2

(a) point of inflexion at x =0

Explanation: Given f(x) = x3

f'(x) = 3x2

For point of inflexion, we have f'(x) = 0

f(z)=0=322=0=2=0

Hence, f(x) has a point of inflexion at x = 0.

But x = 0 is not a local extremum as we cannot find an interval I around x = 0 such that

f(0)> f(x) or f(0)< f(x) for all xzel

(b)e
0 . — xT

Explanation: f(z)= Tog o
N f/( ) . logz.lfz.%

T gy
For maximum or minimum values of x we have f'(x) = 0
fl(x)=0= log—zj =0= (logz—1)=0

(log z)

=logz=1=>z=¢
Now, f"(z) = (logz — 1)
fle)=1>0

Hence, f(x) has a minimum value f(e) = e.

—2
(log z)?

+ (logz) 2. 2

(c)e™ > ¢
Explanation: Let y = f(x) = m%
Then, log y = log w% = % logx

14y _ 1

1 -1 _
Var — 3z Tlogr. — =
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1 e 1 e
= (e?) > (w?)

=e" >t

(d) odd and increasing
Explanation: odd and increasing

(c) decreasing in (%7 )

Explanation: We have, f(x) = 4 sin3x - 6 sin?x + 12 sin x + 100
S =12 sin® X - cos x - 12 sin X - €os X + 12 cos X

=12 cos x [sinzx -sinx + 1]

=12 cos x [sin® x + (1 - sinx)]

Now 1 -sinx > Oandsinzxz 0

2

c.sin“x+1-sinx>0

Hence f'(x) > 0, when cos x> 0 i.e., z € (==, %)
T

Hence, f(x) is decreasing when = €

Hence, f(x) is decreasing in (%, 71')

(c)0<x<landx>2

Explanation: Given function is

y = [x(x - 2)1? = [x2 - 2x]?

On differentiating w.r.t. x, we get

j—z = 2(X2 - 2X) %(x2 - 2X)

=2(x? - 2x(2x - 2)

=4x(x-2)(x-1)

On putting 3—': =0, we get

x=0,1and?2

which divides real line in disjoint intervals (-oco, 0), (0, 1), (1, 2) and (2, o).

| | ]

B I 1 ] =9
0 1 2
Intervals Sign of f'(x) Nature of f(x)
(-00, 0) ()A)E) =-ve Strictly decreasing
((UR)) (HE)E) = +ve Strictly increasing
(1,2) (H()(H) = -ve Strictly decreasing
(2, 00) (H(H)(F) = +ve Strictly increasing

Therefor, y in increasing in (0, 1) and (2, 00).

(a) Minimum at x = %

Explanation: f(x) =1 + 2 sinx + 3cos? x
= f'(x) = 2 cosx - 6 cosx sinx

= f'(x) = 2 cosx - 3 sin2x

to find minima or maxima of the function
2 cosx - 6 cosx sinx = 0

2 cos x (1 - 3sinx) =0
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= cos x = 0 or sinx = +

3
_ T — iyl 1
X—EOI'X—SHIX (g)
f"(x) = - 2 sinx - 6 cos2x
f'(3) =4>0

= X :% is a local minima.

fr (sin’l (%)) =. (% + 4\/5) <0
1L
function has maxima at x = sin” (3)
(@) (00, 0) U (2, 0)
Explanation: We have,

f(x) =y = x%™

LW x e+ x2(-De = xe M2 - )
. e 1 e 1 e -
€ T T *

Now, put % =0

=x=2andx =2
The points x = 0 and x = divide the real time into three disjoint intervals i.e., (—o0, 0), (0, 2) and (2, o).
In intervals, (—oo, 0) and (2, o©), f'(x) < 0 as e is always positive.

.. f(x) or y is decreasing in (—oo, 0) and (2, 00).

@ (3)

Explanation: = f(z) = 1"%
1 X*Xl

S (x) = 5

= f'(x)=logx-1
= substitute f'(x) = 0
We getx =e
" p— l
F'x)= <
Substitute x = e in f"(x)
% is point of maxima
.". The max value is %
(a) decreases on [0, a]
Explanation: decreases on [0, a]
@R
Explanation: R
(a) f(x) is an increasing function
sinz—x cos '(X) _ tanz—2z sec z
sin? z '8 tan? ¢

Now d—‘i(sinx-xcosx)=cosx+xsinx-cosx

Explanation: f'(x) =

=xsinx>0for0 <x<1

.. sin X - X cos X is an increasing function.
Butatx=0,xsinxis0
S.In0<x<1,sinx-xcosx>0
Sfx)>0for0<x <1

So f(x) is increasing in the interval 0 <x < 1

Again %(tan X - X seczx) = sec?x - 2x sec?x tan X - sec’x

:—2xsec2xtanx<0for0§x§ 1

.. g(x) is decreasing in 0 <x < 1

(a) cos x
2

X, increases from '0' to '1" in (0, 1)

Explanation: f;(x) = sin 5
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36.

37.

38.

39.

40.

41.

42.

fy(x) = tan x is increasing function in each quadrant

f3(x) = cos x, decreases from '1' to '0" in (0, %)

f4(x) = cos 3x, decreases if 3z € (0, %) orx € (0,
(c) -39

Explanation: Given function,

f(x) = 3x* - 8x3 - 48x + 25

F'(x) = 12x3 - 24x%2 - 48 =0

F(x) = 12(x3 - 2x% - 4) =0
Differentiating again, we obtain

F'(x) = 3x%-4x =0

x(3x-4)=0

x=0o0rx= %

Putting the value in equation, we obtain
f(x) =-39

(b)1<x<2

Explanation: 1 <x <2

(a) f(x) is invertible
Explanation: f(x) is invertible

(©) (-0, -1)
Explanation: f(x) =sinx -ax +b
= f'(x)=cosx-a
For increasing function
f(x)>0
cosx-a>0=cosx>a
i.e.a < cos x a < min (cos x) = -1
c.a € (-oo, -1)
(a) strictly decreasing
Explanation: Given function is f(x) = % -9,x#0
= f(x)=5x"1-9
On differentiating both sides w.r.t. x, we get
f(x)=5(-1)x2-0=—><0,V x € R- {0}
T
.. f(x) is strictly decreasing for x € R, (x # 0).
—T

(a) (Ta %)
Explanation: (_T”, %)Given function,f(x) is sin x
s P'(X) = cos x
= f'(x) = cos X
=0

—m
= forz € (7, g)
f'(x) is increasing,we
.. f(x) is increasing in (%ﬁ, %)
Which is the required solution.

© 1
Explanation: f(x) = el
4—g?
=i =—3
(d+z+a2)?
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43.

44,

45.

46.

47.

For a local maxima or minima,

f(x)=0
4— 22

(@t+ata?)

=>x=+2€[-1,1]

f(1)=5 >0

f(-1) = *Tl <0

= é is the maximum value.

(c) 367 cm?/s

Explanation: The rate of change of radius of circle is Z—: =6cm/s

A = 7r?

Differentiating w.r.t. 't', we get

(c) Increasing on R

Explanation: Given,f'(x) = 3x + cos 3x

f'(x) = 3 - 3sin 3x

f'(x) = 3(t - sin 3x)

Sin 3x varies from [-1, 1]

When sin 3x is 1 f'(x) = 0 and sin 3x is -1 f'(x) = 6
As the function is increasing in 0 to 6.

.. The function is increasing of R.

(c) always increases

Explanation: We have, f(x) = tan x - x
S X)) = sec?x - 1
=fx)>0,VxeR

So, f(x) always increases.

(d) (-00, 4)

Explanation: f(z) = 2z> — kz + 5
fl(z)=4z — k

for f(x) to be increasing, we must have
f(x)>0

4x -k >0

K<4x

since z € [1,2],4x € [4, 8]

so, the minimum value of 4 x is 4.
since K <4x, K <4,

k € (—o00,4)
(b) [1, c0)
. 2221
Explanation: f(x) = —;
x

f'(X) = z4(4z)*(25”2*1)(4z3) _ 42°—82°+42°
(z4)2 28

_ —4x544a3 o —4x244

- z8 - x5
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48.

49.

50.

51.

52.

53.

54.

f is decreasing if f'(x) < 0

— 42?44 4224
=<0 =
5 5

=x2-1>0= x*>1=|z|> landx>0
=X € [1, 00)

>0

() increasing in [0, %]

Explanation: f(x) = 2 sin®x - 3 sin?x + 12 sin x + 5
f(x)=6 sin?x cos x - 6 sin x cos X + 12 cos x

=6 cos x (sinzx -sinx + 2}
:6COSX{Sin2X-2SiHX x%—}— i — % +2}

=6 cos X {(sin:c — %)2 + %} > 0Vz € LO,%J
. f(x) is increasing in [0, 7]

(b)0<x<1
Explanation: 0 <x <1

(d) Maximum value = 27
Minimum value = 0

Explanation: f(x) = x + sin 2x
f(0) = 0 and f27) =27

Hence f(x) has maximum value 27 and minimum value is 0.

(c) increasing
Explanation: increasing

1 1_1_ 1
@~ =353
jop: L —1—-1_ 1
Explanation: P =
(@k>3

Explanation: f(x) = kx3 - 9x2 + 9x + 3
f'(x) = 3kx? - 18x + 9
= 3(kx? - 6x + 3)

Given: f(x) is monotonically increasing in every interval.

= fi(x) >0
= 3(kx%-6x+3)>0
= (kx*-6x=3)>0

= K > 0and (-6)? - 4(k)(3) <0 ['. ax?> + bx + ¢ > 0 and D is ¢ < 0]

= k> 0and (-6) - 4(k) (3) < 0

=k>0and 36-12k <0

=k >0and 12k > 36

=k>0andk >3

=k>3

(a) none of these

Explanation: Given: f(x) = x3 - 6x% + 9x

= fi(x) =3x%-12x + 9

For a local maxima or a local minima, we must have
f(x)=0

= 3x2-12x+9=0
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55.

56.

57.

58.

59.

= x2-4x+3=0

= x-1x-3)=0

=x=13

Now,

f(0)=03-6(1)2+9(1)+9(1)=1-6 +9=4
f(1)=13-6(1)2+9(1)=1-6+9=4
f(3)=33-6(3)+9(3)=27-54+27=0
£(6) = 63 - 6(6)2 + 9(6) = 216 - 216 + 54 = 54

The least and greatest values of f(x) = x3 - 6x% + 9x in [0, 6] are 0 and 54, respectively.

2
(byab> &
Explanation: f(x) = ax + %
=fx)=a- L

w2

f(x)=0

b _
a-;—
=x== %
(=2
" b — 2b
f(\/;)_ (\/3)3
= x = ,/2 has a minima

@4+v2

Explanation: Maximum value of 4 sin?x + 3 cos?x = 4 sin 2x + 3(1 - sinzx) =sin?x + 3is 4 as 0 < sin?x < 1 and that of sin

T tcosZis = + = =./2 (as-a?+b2=asinx+bcosx < a?+b?
2 2 S 5T 5 V2 ( < )

both attained at x = %

Hence, the given function has maximum value 4 + \/5

(b)-1<k<1
Explanation: -1 <k <1

(b) neither maximum value nor minimum value
Explanation: Given, f(x) = x3+1

. fi(x) = 3x% and "(x) = 6x

Put f'(x) =0

=3x°=0=x=0

Atx=0,f"(x)=0

Thus, f(x) has neither maximum value nor minimum value.

O VE—F

Explanation: Let y = a sec 6 - b tan 0
a

% =asec @ tan f - b sec’ §

For minimum value of y

d
d—z =0=asecHtan b -bsec? 8

11/16



60.

61.

62.

(c) strictly increasing

Explanation: Let x; and X, be any two numbers in R,
where x1 < Xy.

Given, f(x) = e

Then, we have x; <Xy = 2x; < 2xp

= erl < eZX2

['.' X1 < Xy then a*1 < a*2, when a > 1]

f(x1) < f(x2).

Hence, f is strictly increasing on R.

(b) 54mcm? /min
Explanation: Let r be the radius, h be the height and S be the lateral surface area of the cone at any time t.

. L dr _ . dh _ .
Given: - =3cm/min and 5 = —4cm/min

Here,

R=h2+ 2

= 1=4/(24)% + (7)2

=1=+/625

=1=25

S =nrl

= 5% = (nrl)?

= 8% =22 (h2 + 7"2)

= §% =n2rt + w2h2y?

= 289 — 4n?p3 & Lon2r?pdh 4 2n2hir L

s _ o 2.y [20%dr | dh | pdr
:>27rrldt—27rrh[h dt+rdt+hdt}

2
;s25§_247r[%x3—7x4+24x3] [Given: r = 7, h = 24]

ds __ 49
= 2595 — 24 [I — 28+ 72]
as
= 25 — 247 [ 242
ds _ 225
= & = 24n [m]
= L _ 247(2.25)
i 2
= & = bdmem® /sec

@ (0.5)

Explanation: Given function is f(x) = sin x + cos x

49+2887112]

On differentiating both sides w.r.t. X, we get
f'(x) = cos x - sin x

Put f'(x) =0 = cosx-sinx =0
:>tanx=1z>x=§ € (0, %)
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63.

64.

65.

Now, & d1v1des the interval (0, ) into two sub intervals (0,

. . M e
0 n/4 /2
In interval (0, 7 ), cos x > sin x

— 00 &

c.cosx-sinx>0=f(x)>0

So, f(x) is strictly increasing function in (0, %).
In interval (% , %), cos X < sin x
.cosx-sinx< 0= f(x)<0

So, f(x) is strictly decreasing function in (= e 2 .

(9] (_007 1) U (2’ 3)

Explanation: Given that;

f(x)=2 log(x 2) - X2 +4x +1
f(X) =
2) - 2(x 2)

_ 20— (z—2p)
(z=2)
_ 2(1-2+2)(1+z-2)
(z-2)
_ 2(3—z)(z—1)
(z=2)
Critical points are;

1,2and 3

+ -
! l +
] 1

|
I

1 2 3
3

F(x) is increasing in (—oo, 1) U (2,

)

(cJa=11,b=-
Explanation: a=11,b=-6

(d) 272r(2rh? - h3)

Explanation:

Here, CSA of cone = 7RI
Radius of sphere =r
height of cone = h

In AAOC,

AO?% = AC? + 0C?
= r?=R*+ (h-1)?
= R? = 2hr - h?

.. Radius of cone, R = 1/2hr — h? ...(i)

In AABC,
AB? = AC? + BC?

=12=R?+h?

)and(

4’ 2)

13/16



66.

67.

68.

69.

70.

= 1°=2hr-h?+h?

. slant height = /2h ...(ii)

CSA of cone = 7RI

= 7\/2hr — h2y/2hr

(CSA of cone)? = 72(2hr - h?)(2hr)
= 272hr(2hr - h%)

= 272r(2rh?- h3)

©e?

Explanation: f(x) = :13%
taking log on both sides

log f(x) = logz

ﬁ f'(X)Z% X % + log x (;—;)
F(x) = f(x) (fz - =)
consider,

f(x)=0

=1-logx=0

=X=e

Hence the max pointis x =e

1
and Maximum value = e’

@ (1,2

Explanation: y2 =4x=x=
= d=v@- 22+ (- 1)
= &= (x-2*+ v- 1)

:>d2—( 2) +(y-1)2

i
4
2

2
Letu=(y7 — 2) +(y - 1)2
y
= du ( —2) 42y
To fmd minima

dy_o

(%—2) Lio(y-1)=0
y2
=>y=2z>x=1(x27)

d?u _ 3y?
dy2 T4

d2u
- (—) =3>0
dy? / (1,2)

Hence, nearest point is (1, 2).

3 1
(b)a:_z,b:—g
Explanation: a = — % b= _%
(@) (-00, 00) - {0}
Explanation: Given, f(x) = % +7=3x1+7
s i) = ;—23 <0V xeR-{0}

(c) 120
Explanation: f'(x) = 4x3-62 x 2x+a
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71.

72.

73.

74.

f(x) = 4x3 - 124x + a

As function attains maximum at x = 1 € [0, 2]
f'(1)=0

=4-124+a=0=a=120

@@, ¢
Explanation: (0, %)
Lety = x*
= log(y) = xlogx

d
= i X d—i =1 +logx

= Z—z =2"(1 + logz)

Since the function is decreasing,
=z"z(1+ |logz) <0

=1+logz <0

=logz < —1

sz<i

Therefore, function is decreasing on (0,%)

(d) h is increasing whenever f(x) is increasing
Explanation: h(x) = f(x) - {f(x))? + f(x)}3
h'(x) = £1(x) - 2 (f(x) F(x) + 3{(f(x)}* F'(x)

= {1 - 2(f(x) + 3{(fC)}*}H'(x)

=3{3 — 300 + (f6))*} ()

(3[(F@)? - 25@) + 1+ 2) £09
{3{]‘(:5) - %}2 + 2| fe)

If f(x) is increasing, f'(x) > 0 and therefore h'(x) > 0 i.e., h(x) is increasing.

If f(x) is decreasing, f'(x) < 0 and h' (x) <0 i.e., h(x) is decreasing.

(d) 39, 38

Explanation: Let y = 2x3 - 15x% + 36x + 11 ...(i)

2 = 6x% - 30x + 36 = 6(x2 - 5x + 6)

= 6(x - 2)(x - 3) ...(ii)

Sign scheme for 3—Z i.e., for (x - 2)(x - 3) is
' } v }

decreasing

+ve +ve

putting x = 0 | | increasing

y is increasing - m‘m

y has maximum value at x = 2

From Eq. (i), the corresponding maximum value of
y=2(2)3- 15(2)2 + 36(2) + 11 = 39

y has minimum value at x = 3

From Eq. (i), minimum value of

y =2(3)% - 15(3)2 + 36(3) + 11 = 38

@1
Explanation: f(x) = cos x + cos(\/ix)
s f(x) =2 cos \/Z;lx cos \/2271 x<2

V2+1

5
x and cos v

and it is 2 when cos

L are both equal to 1 for a value of x. This is possible only when x = 0.
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75.

@

Explanation: f(x) = sin x + /3 cos x
= f'(x) = cos x - 4/3 sin x

for maxima or minima

f(x)=0

cos X - y/3sinx =0

= tanx = % =z = %

f'(x) = - sin x - /3 cos x
= f"(g) =-sin€ - \/ECOS r =

function has local maxima at x = %

,1,\/5

2

<0
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