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Please visit for-more-dataat:-www.pakcity.org



Ch=04. Higher Order Derjvati icati
| jmpor'tan‘\. Rinits for Exercise 4.4 ]

Jr f(x) is differentiable function on the open interval (a, b) then

° f(x) is increasing on (a, b) if f'(x) > 0 Vx € (a,b)
° f(x) is decreasing on (a, b) if f'(x) < 0 Vx € (a,b)

oépakcity.org %o

™A | Murd / Wiinmu M

State the second derivative rule to find the extreme values of a function at

a point
Lety = f(x) be a function.
v (i) Differentiate w.r.t ‘x’ and obtain f'(x). vol h\ ,c)*(:b

v (ii) Put, f'(x) = O] solve it and obtain critical &n@

V' (iii)  Differentiate again w.r.t ‘x’ of obtain f ”(x)éb

(iv)  Let x = a be a critical point. —_\3
If the '/f"(a) < 0 = x = ais a point of maxima. S
Ifthe f'"(a) > 0 = x = a is point of minima.
Ifthe f'"(a) = 0 = test fails. o

4

A
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— oS
\V
"

log

al)ﬁbl u} e MAX

rebdive. max.

Please visit for more data at: www.pakcity.org
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. E xercise 4.4 }@akciw_org%o

@ Show  that f unction f(x\_ = -+ 10x+9 is__increasing at  x=4

[ imn me - x4+ (0% +9.

f = =22 +10

f'(fr) = —-2(%) +l0

= ~Q+10=R>0

C

\5° qu \S n creasihg 2(\ X=4.

v

@ S ko_m +|na|.' JC(x) = tanz_x Is c:\&cieasing_at_x = -3-5 :

ll.
JC_(;_) = Jc_av} X

A
J(('.() = 2 '{.oxmt SeCy (o §.1 = =1

J(’(ié.‘.[’_‘.)-—- Qt\@h% sec 3x

Q_o JC (x) 1S o‘_eclea.s i,v_\% a{ X = 3_‘73: :

@ Find the  maxivun_ - and MMM va\ug;_Lf'_amY , of

he  funckin R Rw he  Lollowing cases

(1) f (1) = X —-Rx +3
f (M = Rua -
Se){i f (®) =0
2.1:-—2_:._0
AA =2
l_x;;pl critical  valve.
f'ey= 2
f ! (l) - 2 >0
go fm ‘A‘as Minivnum \laju.e. &J( X = L a\r\d M inimum V&_\ue s

)it bor A6 datd at-witni BakiitRorg
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Ch=04. Higher Order Derivatives and Applications

(i me = X-9x+ B+ 3

£ = 3x-182+15

Crikical v L i
V'_MA@ J(,('Q - 0 gépakcity.org%o

;)Lz.l —1dx+ 1S5=0

3 (1?_'_:__61 + 5) =0

¥ —6x+ 85 =0

At %= |
"M = -8 = £-18= —-I1R <0
S { has Jcmax;mm_ value  at x =|
and  WAX. value 1S
fM = 1-9 +155t3 = |0.
_ ~ f£7(5)= 6(5=18 = 30-18 =R >0
Qo f as min. Qgﬁ\glue ai x =8
2nd_ win. value  is 5
£(5) =.5° -9(5) +15(@) + 3

IR §5- RRS + 95 +3

-100 +18=_- 22

Please visit for-more-dataat:-www.pakcity.org
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(i foy = ! £ 2%
V= =FTN + T2
Cri{'ical__value f C v
Fud f(x) =0
o 4‘ %3 + 47( = 0
—4x (-1 = 0
K (1+ l)_(l-l) = 0
3 xX+l= 0O ’ X-1 =0
[X = -q X = |

Jc(°)- (o) + 4 = 4>0

Qo JC "\ls Min. Va‘ue ai: xX=0

'Zt\c| mm. v..al ue 1S | 4 " . .

lqjc X = - |
£U-0y = —I(=) +% = -t 4= -8<0
S [ hos vy vae 2t o xe-t
‘2nol MIX . Valee IS Q
T JC(-I) -'\‘3( |) + lL) ==+ =1.

]C(l) '@‘-—IR([) + 4 -2+ 4 = 8 <0

Qa _‘)C l’\&s mMax. Vatu e —at (= |
an MAX . \I&JU.Q K

~ 4
for= =1 +20) = =1#3 = [

—VWWWDaxKcCitv:

b
Q)

)
~
[
(]

)
—
Q)
Q)
AL
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() fj;) = € sinx

f'(x): e (os % + gsinx

Cril'i(aj v_a‘u.e

Pk JC'(_:L) = 0

A .
e os x + €' Sinx_= 0

er (Cosx-rsimt) =0

ex FO0 J (0sX +Sinx._ = O

# | + tonx = o

ol s tony = -
T | €. xX= K-R X = =R
4 &

"(x) = R € (Cosx
ﬂ{ - -A "34- -7\7', v -7%'
: f'-2)= R@ os(B):2e’wsx=Re .l >0
t ) t 4 NR
go Jc "\Z.S ™in. Q(Z\}k\}_& e &"'. =" :.K_
& 4
SN
2nal Hre min \Lalue 1S
§2 - -
J(_("-%-_ = € s ("7.5_) = —e‘ts'm?ztt_ = -%__2—
2r
A{ g A _::— 3% 34.
3 . 3K _
f 'BTK__) =Rl "o ( 4_) - =R e, < 0O

3X
3% 4
JC(QZ?E_) = eq Sm{\é%.) = —Q—R—- -

< O TMOote Gata at. WWW.par V.
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(v) fa) = Re*+ €

f &)= et — e
G_éj'ilca‘_\ra,‘ue .
Puk fo =0
Qe -e* = 0
2 . e - =
-#2 pakcity.org 9-:» e €
- ] 26 — | = 0 , ex $0
e]-
2_@.“_-[ = O
—2x
e = l
At e (L INCA Y N
ﬂ) / ]C"(Jn__'.) =z 2P ” + & )
N2 _(Ji)-l
=12 Nl e
=)+
=YY R L\ R JR
e + Ji) = +
N L T B F.” £
2 2 7 &
= RJR >0

é\o :’F ‘r\aj MM mum Va‘ue ZL{: Xz .ﬂv\ ('ﬁ :

and ™M i mum \r_a]u_g 18

F (k) = (P =z

DIV W_V.V- LSy o~ A s Nlende e~k ~ ~y ~ 5 o~
odAoCT V ¥ JIC Udld dl. WiWwvvv.odr V.UI U
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(V1) ]((x) = Rx- % .

:)(:(1); R =AN

Cxi'}j ca,_\ra'u.e

Pui’ f ’(x,) = 0

2-22( =6

R= A%

Xz |

-R

][ e

JCL(_,) -2 <O

g o )C ‘)15 M2AX 1 mum V &‘ we. &i %= O@ Sakcityorg 1%0

aInd  fhe max.  Value is

Please visit for-more-dataat:-www.pakcity.org
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@ A re cjtmgubf feservoly with 2 square botom and
- ope.ﬂ_top 1S to be. \in_e_._d inside with lead.
Find ‘“r\e, di\rne.\ns'\ons oqlf Jf\f\e Yeservoly JLo hng\
i ol3 Cub'lc; melelrs , SMC\“ \‘\azﬁ 'Hae. \e@d Te.%ui[e.d
Ais miniMmum.
Lel? A log. ‘Hrue S|ICAe oF ‘OOH_o_m. :—;Z °pe”

r--mgf
and  h be the  height i ’Z%'ﬁé
(—Z}V'egh
Vol_utme = --L.. (_13
R
XK. l‘\ = .\_2:. (_13
.
. X L\ - L o
: A
oé; pakcity.org %o “ 3 .
. Rxt
dur4ace area g:% ’il + 'X[ﬂ 5 i X‘l\ 'l“')(l\ +'XL\
)
S + 4 b
S (e {
= (22 = fom O)
(2 (
S-= x4+ Rod - <+ Roo K
X
= 2u- 2% = 2x- Qa3
s XL
P@ S =0
27( - ?&3 = 0.
wt
21‘5 -20‘3—"_0 => *to | 213-29\3-_: o)
> & Rx’ = 203
 —
N ZO
- R+ 4071
A{' X:OIJ S”='- R+ 403d =R+4=6 20
go S [E MinIMUm '2& K= A
'P“i A= O in (D
L\-‘- 03 . = ol.
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@ Find = rightgng\eétmmg\e of  maximum _area with

&

L‘LTFD’CQ.I\USE Q{

Pud

2aSe VIS OT TMOore data at. WWW.Darcitv.OrC
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© A padicle moves  so that  its  ditance st time t
1S %lve n b—‘f

S = u_t + -!-2- af
whete v and are {L&&d_ma‘ numbers. Find  its

A
gp;ed and ma;ggi_{,u c\e Of i*—s ‘&CCQ\Q ra“.ion at Lime JL.

S = U*,'\'_‘_ _JLI
A

Spe.e.o\ = ‘i’s‘_ = U *}Lﬂ.a (Z(‘l'.) - U +tot.

at
ACLCIEL(&:L{OL: OL ( d_é.) - O + Q(I) - O .
dt \ di
<O
\gg\y
5






