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(Application of Derivatives)

s With the Calculus as a key, Mathematics can be successfully applied
to the explanation of the course of Nature — WHITEHEAD

6.1 9feRT (Introduction)

3™ 5 H g HYF o, Ufaam Frepiuiida wel, STeTse Weld, SREdich i Herl
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AT i A HH H T 3TheAS 1 YA HU, TS0 Teh e aedqm a1 graa=
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6.2 TR o ufiaas @t a7 (Rate of Change of Quantities)

yzwaﬂﬁqﬁwgﬁmmwmtawﬁﬁiﬁséwﬁaﬁq
F Y BT UHR, AR TH ARy Tk SHA AR ok qe fmdt Frem oy = £(x)
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Toeh ofafar, afe Q1 ARMET x SRy, ¢ Ww UiEfda @ W os st
x=f() IRy =g(r) & a9 J@en f=m 9

dy dy
—- , g —;tO I il
de  dt i

sﬂw,xésvﬁayéawﬁaﬁ?aﬁaaﬂwﬁwq;%wﬁayaﬁ?xé?wﬁaﬁﬂ
1 T T TAN Heh RAT ST TRl 7 |

3T TH Fd 3TN R fo=r +|

m%ﬁé?ﬁawaaqﬁaﬁqaﬁﬂwaﬁﬁm r o WYE AG HIST STe

r=5cm @l

&l B ol 99 1 89hd A =2 o s ) g, o wme A sk aRedH
dA d

#w Pl 2y =omr & w1 v =5 em T =10m 1 e A
dr dr dr

9% 10m cm¥cm 1 X F 9 @ 2

SETET0T 2 U U 1 AEE 9 cm¥/s 1 R W 98 @ 2| AR 3TH HR FT A
10 cm & @ 39k T3 1 &% hd R W g W B

&l UM ofifST 5 ¥M &1 T R F1 e xcm €1 S 61 @ VA ¥ ok IS
HT EAFA S T T, V =x3 3 S = 6x2, el x GHA 1 FT FelA T

3@ % =9 cm¥s (fam B)
av._ad s 34X
ERISIY 9= dt_dt( %)= (X) " (g@en f=m @)
=3x2‘ﬁ
dt
- dax 3 |
dr % - (D
dS _dio dode
N G D el G i G LR
3) 36
= 12x-[—2]=— ((1) = JAT B)
X X
ds
Ad:, x=10 cm, E=3'6 cm?/s
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IETETOT 3 U TR oiiel § U WeeR STell Wil ® 3R a0 o}l ¥ 4 cm/s 1 A @
Jodt €1 9 JAHR T HT A1 10 em €, A 39 &, R g et TRt oS
T 93 W@ 8?2

&1 59 a1t 91 1 TRl A=m2 W A S €1 el wne o wiel e
A% R ® W R

dA  d ., d . _ . dr dr ‘
— = —(mr)=—(@r’) — = — T
G = g E g mr) = (e ®
d
%ﬁmw%ﬁ ézélcm
B LESE] r=10cm

%—2 10) (4) = 80
dt—n( ) (4) =380m

;S r=10cm q9 o9 9§ B &% 1 &% 80n cm?/s H W ¥ g @I B

xmmaﬁﬁaﬁywmm%a‘r% YT eIl © @R x

mma@@qﬁywnﬁm%,aﬁ%wmél

IEETOT 4TRSS W darf x, 3 cm/min H R T WS W OB SR SR
y,ZCnﬂnﬁnaﬁQ@WTﬁ%IG{ax:lOcmSﬁiy:6cm%ﬂaaﬂﬁa?(a)qﬁﬂﬂqﬁ'{

(b) &kt | UREd" i X A Hifg)
Tl s THF o e darll T W ? IR el yug W el ed ud €

d d
= = —3cm/min 3R —y:20m/min
dt dt

(a) oA 1 URAT PE WEN §, i

P=2(x+y)

dp dx dy .
L1 — =2 —+—=|=2(3+2)=2cm/

dr (dt dt) (=3+2)=~2 cm/min

(b) I # STFAAY TET B Il
A=x.y
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dA  dx dy
dt — dt dt
=—3(6) + 10(2) (FifH x=10cm 3R y=6cm)

=2 cm?/min

SEE0T 5 fhdl a%g &1 x THEA 6 SART ° Fd ard C(x) & |

C(x) =0.005 x* — 0.02 x*> + 30x + 5000
Y ST ¢l 9Hd AN T RIC W@ 3 THE IR FI WG 21 Sl di|d ara
(marginal cost AAMC) ¥ THRT A forelt TR W IR o G ARG | dlehIier
REdT &1 5 9 2B

el Hifh HHIG AN Icded oF fohdll TR W x ST oh MY YU ARG oF i
# WL TR T TR

g @ MC = ‘;—C =0.005(3x%)—0.02(2x) +30
X
S x=3% q9 MC = 0.015(3%)—0.04(3) + 30

=0.135-0.12+30=30.015
37d: v HHid @ STUfd @FId Ui ST Rs 30.02 (FETE) B

IETE0T 6 TRell IAUR T x SHEA o fahd W U< it 3T T H R(x) = 322 + 36x
+5% YA 81 96 x =5 Al HiHid AT 0 HiSTQ) Srel SHid S (marginal revenue
or MR) ¥ TAN ifvre fordlt &fo1 fosha it 715 a&getl oF el |YUi T oF i
H W R

o1 it Hala o foRet e fasha o) T aeged o |y o URadd Hi R el
21 80 Wd € TR

a3 MR:§=6x+36
dx
SE x=5% ad MR = 6(5) + 36 = 66
aa: it HiTiq 319 efa T 9id 3T Rs 66 €
YAt 6.1
1. J9 o &F%d o UREdA i I SHH! 5591 r o6 GTUeT AG hifT Salfch
(a) r=3cmzl (b) r=4 cm Bl
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10.

11.

12.

13.

14.

Tfora

. T S T A § cm’/s 1 W 9g W B IS &% [hE WY 95 @l 2

Safd sHe R &1 ool 12 cm B

Tk I I B FHH E9 W 3 cm/s H R W 98 W A ST R g wm
&l ford <X W &g @I ® wE B 10 em @)

. T qREd-eiet SF 1 f&6R1 3 cm/s 1 W &g @1 1 ¥F 1 A fRE R

Y 9% @ © Saih A 10 cm ool 272

. T TR e o W Yoo STell Wl @ SR % o}l W 5 cm/s Wi A W =ewdt

&1 T8 JAHR a1 K1 B 8 om ® o 5§ &0, By g et e W W W@
@1 87

. T g9 H B 0.7 cm/s T X W 9% W BRI gHH! IR HY ghg I R

TId r=49 cma?

. TH A I S x, S cm/min 1 Y W @ E AR ASE y, 4 cm/min H

WY g W &l Wx=8cm 3R y=6cm & 79 3T & (a) URAT (b) &k
o gRadd &1 R A BT

. T TR S T MR @dl €, T 99 g 900 cm® 19 ¥fd Yehe W

FeAEl W1 21 TeAR i e o IRedd 1 A HIST & B 15 om B

. T TEEN S g el R Tdl 8, &1 e qied-eiial 81 e o ame s

& Ufiedd 1 €0 T IS " BRI 10 em 2

Th 5 m ool Gl SR o WER bl &1 WGl w1 e w1 o, s o e,
R R 2 cm/s BT R G @ien el 21 IR R AT HAE 69 R Y 7
W & etk wet & A w1 0 SeR 4 4 m R) 22

Teh U1 ok 6y = x° +2 o I T 3 T &1 9 W 37 fagenl i 1 Hifeg
Srfeh x-Frdener &t qort § y-frdener 8 1 g @ w5 @ 2l

Wé@gﬂgﬁﬁﬁm%cmsﬁﬂ@a@@%wq;rwm
WY &g @1 ¢ Sefh B 1 em €2

@W,ﬁﬁﬁwmﬁ,wuﬁaﬁsﬂam%(hﬂ)%l X o Erie

AT o IREdT i < A HifT

T WY W W 12 cm/s 1 L W AR @ 21 Rt 30 A W O e v St
¢ gl 9 Hea SMaR 1 B &1 Del 91 21 W 9 a9 % VP F1 A
fhe X 9§ wg W & el S=E 4 cm 2?2
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15. U 9% &l x THEA o SARA § e Fd ara C (x) (T H)
C(x) = 0.007x° — 0.003x% + 15x + 4000
9 yed 2| 9Hd @ F1d SIFTT Sefeh 17 SRl 1 SR fRar T 2
16. THdl 3R *T x3HEA & O @ W Fd A9 R (x) T °
R(x) = 13x? + 26x + 15
T yed € HiHid o T ST e x =7 @)
T 17 d 18 § |l IW 1 FFH hifoC;
17. U o9 1 B3 r=6cm W r o GUel &% § IRed i g 2:
(A) 10m (B) 12w (C) 8xm (D) 1=
18. U IR Hl xTHEA o fawd ¥ U ol 3T T |
R(x) =3 + 36x + 5 US4 €1 90 x =15 B o THAIT 79 2:
(A) 116 (B) 96 (©) 90 (D) 126

6.3 IHE (Increasing) 3T BTEAM (Decreasing ) theld
TH eS| B STaeher S WAN ieh 98 T Sl foh Her aefur € 1 gre|E =
T ¥ HE T 2

f(x)=x%, xe REW U84 Hed [ W IR FIEU 39 Fed &1 Tea 3Tehid
6.1 H = ma 2

el fog o o @R 1 7 Y 7o fag & <R &R &1 9H
X fx)=x? 1 X fx)=x?
) 4 0 0
_3 2 | x| L 1
2 % @ S f |2 &
1 1 , 5 1 1
1 1 X O 1x2 X 3 9
2 4 4
0 0 Y’ 2 4
S S em afT § < ek wgw SR 6.1 I S 7 A @ S SR el
ST € O STerE i S Tt S €l e i e Sedl
St B St 21
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Teyem ot ferg o <t 3R o e (3eRfd 6.1) R foeR w21 98 fEw fa
A o SR S S &Td 9 ¢ 3R S §, Sed whi S AR sl sl 8
T R gt el x> 0% U W gYue S 2

e qot g o ot iR & ool W faem #%d B el ed dEd € RS9 S|
G o IFRY a8 G A KT AR M E, @ 1 SUE AMEAR TS W 2l
Foa®y ardfad Tl x < 0% U Her g9 wEard Bl

TH 4 T SaUal H SHH A1 SIEAN el ol fefanad fageaomess g <1
aftarer 1 wE AT aTEdfesh HH Wer £ oh Uid B [ U Sl g a9 f
() ofa 15 admm 2, afk 19 x, <x, =f(x) <f(x) T x, x, € 15 fAC
(i) Rl H BEAE 8, IR 1H x, <x, =f(x) >f(x,) 9 x, x, € 1 fa€

(i) Tl H R €, A f(x) =c, xe I &l ¢ TH I 2
T YR o el 1 g feuu aeRfa 6.2 H 3f@u)

Y Y
X'<5 X X' <5 X
/
Y v
ﬂauﬁm' AT HE
(i)
Y
N
X'<5 >X
N
Yl
FRE gremme wer

(iii)
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319 BH U foIg W IAM o1 GEEH %ol Sl qRAfd 3|
aftere 2 W i foR areafoss @ o aRefid wer f % wid | T fag x ® @

x, T f THAF SR BHAM hEcldl & AR x, Fi e T a1et Th U foga sfav
[ I 38 YhR € fF [ |, £ %o oefae iR gremm @

3T 39 qRAT ] SEHE e o fau o0 | B
SaTEtuT 7 @Ry 7 9e W f(x) = 7x— 3, R T aefuH e 2
T A A R x, 3R x, € & TeAnd g, 7
x, < x, =7x, <Tx,
=Tx,-3<7x,-3

= f(x) < f(x)
TH YHN, IR 1 9 9o e ® fF R W £ T oefdm %o 2l

37e &0 FefUM SN GIEHM Hetl o Tt Werm eTaeherst Tierol T&qd il 39 Tieq
FHT YU T AT 5 T 1T HI TS THAN THI FT AN W B

UHE 1 G i TR £ S0 [o,b] T Had 3R foEN e (q,b) W SEHeHE €l qe
(@) [ab]¥ f a4AM B A€ Y&F x € (a, b) o fOC f (x) > 02
(b) [ab]¥ f EHHA € 9 Y&F x e (a, b) % U £ (x) <02
(¢) [ab]¥ f Th = HeM & 9f€ Y&F x e (a, b) & AT £ (x) =0 =
Wﬁ(a)%?ﬁmxl,xze[a,b]%’HW%ﬁxl<xzﬁaqwqﬁW@xlaﬁ'{
x, % e TF 9 ¢ o1 e 39 7R ¢

flx,) =fx) =f" (o) (x, —x)
17 fe) —fx) >0 (I 7 (c)>0)

ol £05) > f(x)
T TR, BH @ ©,

[a,b] FTH x,x,FfACx <x,  f(x) f(x)
Iq: [ab] ¥ f UH GHEE we 2

9T (b) 3R (c) T IUUT TEH YR B| WIS ok foTq 39 19 Bq SISl Wl 2|
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feauit
T R T T o 9N YN % SER Ak foRdt siava o i@ fageti <k
At £ (x) > 0 W&l x, a0l § HIE @de 8 3R f 5§ faUal § Had € a9
f 1 aefaE wEd €1 6 wehR At fRet siaue o o fage o faE £ (x)
<O W&l x A 1 HIE aFe § 3R f SH WA § Fad € qel £ hl gIEHM
FEd
IETE0T 8 @Ry fh ygd wer f,
f@)=x-3x+4x,xe R
R W 94AM Fer 2
Tl &M [ifeg foh
ff(x)=3x*-6x+4
=3(x>*-2x+ 1) +1
=3(x-12?+1>0, 9ft xe R fag
AT e £, R a¢uM 2|
W9WWWWWﬂx):cosx
(a) (0, )" BEAM
(b) (m,2m), ¥ afAE @
(©) (0,2m) ¥ 7 @ wefar &R 7 & BrEEE 2
7 &M N fh £ (x) =—sin x
(a) Hfh T&F xe (0, m) & AT sinx>0,80 90 & fF £ (x) < 0 iR s@feg
0, 1) F f B Bl
(b) <IfF TAFxe (1, 2m) % fATCsinx <0, 80 90 € f&F 7 (v) > 0 IR zaferm
(m, 2m) § f =fEE 2
(c) S (a) 3 (b) W T 2 fF (0,2 H £ 7 @ orfam 2 ol 7 & BrEEH 2
IETETOT 10 Fa0e A wif Y f(x) = 2 — 4x + 6 ¥ YA e f
(a) orfuE @ (b) BEHH
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Bl Igl
fx)=x*-4x+6
Rl ffx)=2x-4
AT, £ () =0F x=2 T 2 gl 37 ,
ﬁix:ZWi'@Taﬁﬁmgaﬁm,_“ 2 +00
A (= o 2) 3R (2, 9 (STFM 6.3) F favam TR 6.3

I Bl A (—og2)F £/ () =2x -4 < 0=

T, 39 a0 |, £ BEEH 21 AU (2,00), W f7(x) >0 €, THAY 30 e
o wer £ adaE 2

SEET0T 11 F S{aa A HifeT fSFH £ (x) = 403 — 632 — 72x + 30 N YA e f
(a) TEHM (b) BEHM 2

T Tl
f(x) =4x3 — 6x2 — T2x + 30
’ _ 2 _ . } |
a0 fx)=12x*-12x-72 < ! 3 e
=12(x* ~x - 6) AT 6.4

=12x-3) (x+2)
TET £ (x)=0® x=—2,3 W« B &l x=—2 3R x =3 ar&dteres @ I dqi=
TR AT, AWz (= o3 — 2), (-2, 3) 3R (3,09 | fawer a1 & (3MHTd 6.4)1

HAA (— og — 2) AR (3,09 F £’ (x) UicHF B Saleh Fauel (—2,3) " £ (v)
SRUTCH € Helea®y el f el (— og — 2) 3 (3, o9 | aefaqH 2 Sefeh et

(-2,3) " ®or BEEE Bl 991y £, R T @ oefqH € 3 7 € gEEE 2

T [’ )@ forg e f R Uepfd
(-3 -2) ) ©>0 f o 3

(-2.3) ) (#) <0 f T 2

(3, 9 +) (H)>0 f aefae ®
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SETET0T 12 FaUe A ity 598 98h e f(x) = sin 3x, xe[o,g} T (a) SM

21 (b) BEEM T
f(x) =sin 3x T 6.5
a0 f” (x)=3cos 3x

ZEfAT, £ (x) =09 faerar € cos 3x = 0 fo&@ 3x=§,377t (‘c@ﬁxe[o,

|

o a

—3xe [0,%"})%@31% gy, x=% s g%l 19 fog x=%,aﬁw [Oﬂ
e [og]aﬁ; (%,ﬂﬁ‘ﬁawﬁrﬂm%l

T et XE[()%] & f f/(x)>0 0Sx<g:0£3x<§ AR T

xe (gg)éﬁ T f7(x)<0 aaﬁ%qsg:gdxs%“

cafer, st | 0.5 | o e i s (2.2 e 1 g e
fean T wed x =0 qeM x=% Wﬂ%{ﬂ%ﬁ%|gﬂﬁ»rqqﬁa1¢gm,ﬁ[o,ﬂ ¥
i i | 2.2 | e

IETET0T 13 [aUa A4 BT 99 £(x) = sin x + cos x, 0 <x Qn §RT Y& HeH f,
a1 gEEE B

T 94§ T
f(x) =sin x + cos x, 0<x <2n
Bl f’ (x)=cos x — sin x
) . T 5m . .
3 f(x)=0 @lsmx:cosxﬁm@%ﬁx=z,79ﬁ%ﬁ%| ‘cl?iﬁﬁ()gxgzn,
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forg x=% #R x=%n A [0, 2n] I T AGIH SAqqen, AHA: [0,3),
G,%ﬂj 3N (%Jﬂ}ﬁ‘ faee w3 € ° % o 2
3TTeRTd 6.6
e dfsg fm () >0 9% xe(O,%)u(%,Zﬂ:}
. . L8 5w )
1 et (O,Zj R (T,Zn} o wer £ aeuE B
R f(x)<0, Tz xe(g,%’t)
5

1 f U Gf) o e Bl

AT f(x) o Tag W ol WeRfd

[O,E) >0 f e @

T ST

(Z’Tj <0 f B ?

(%,24 >0 f = ?

1. fag TR ™ f(x) =3x + 179 984 e axam gl
2. fag FINT fF R Wf(x) = ¢ ¥ Yed e a¢am 2l
3. fag #INT f(x) =sinx ¥ Y& HeW

(a) (Ogjﬁa‘a‘m% (b) (g,ﬂjﬁ‘@wnﬁ%
(©) (0, 7 af sxfaE ? ) 7 & BrE9H 2
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=

10.
11.

12.

13.

14.

15.

16.

. Tag wifsT f y=log(1+x)—
. x°h 37 O I 6 HINC e faT y = [x(x - 2)] T aeuH wer 2l

: fa@ﬁmﬁ[o,ﬂﬁ y 4sin® o o w1 wem wem 2

Tfora

. AU 1 it EE f(x) = 20% - 3x ¥ WS HeH f

(a) IIHMA (b) BEEM
A T BT 79 £ (x) = 2% — 3x2 - 36x + 7§ YT T f
(a) IIHA (b) BEEM

. 3fauel T it T frefeted wer £ aeEE a1 gEEE 2

@ f)xX2+2x+5 (b) f(x)10 — 6x — 2x?
© f@)-23-9-12x+1 (d) f(x)6—-9x—x*
e f@) (x+1) (x-3)

2x
24+ x’

x>— 1,370 Gt oid Tk HE Fo 2

- (24 cos9)

g wINT for AR B (0, 09 W SEfuH w2
g ST R (1, DH f() =2 —x + | 9 IS0 ®ed 7 d 960 € 31 7 &
BEEE B

frefafad § 9 ¥ wem (o,g) H gEEE § 2

(A) cos x (B) cos 2x (C) cos 3x (D) tan x

frafafaa siauel & 9 f5g faa o f(x0) =x'° + sinx —1 §R YS9 e f
R ic

(A) O.1) (B) (gnj © (Og) (D) T & FE A

a1 98 =[AdH AF T4 hitae fwmer faw sfaue (1,219 f(x) =P +ax+ 19
Yo el aHAEM 2

T AT (-1, 1] 9 ST T st @ d g BT 1 () = xt
X
Y Y4 ol £, aHuH 2l

fag +IfT & we f(x) = log sin x, (o,gj o FeAE S (gn) o e 2
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17. fag =ifST f& e f(x) = 10g|cosx| (0,%) ¥ afm e [3—;,%] i

BIEAM 2
18. fag wifSg fv R¥ faan o0 wem £(x) = x° — 322 + 3x — 100 SfgH 21
19. frefafaa & 9 frg siaua § y =12 o aefum 22

(A) (=3 B) -2,00 (O (2, (D) (0,2)

6.4 o9 3T A (Maxima and Minima)

70 ITee] H, w9 fafa=1 worl o Seuan IR s |l i T i o Sfeshers

T Hehoudl 1 FAN HUT aEqd § &0 Toh Hod o @ o aaq fagafi (Turning

points) 1 T T 3R 36 FehR S fogafi =i 7 S 5 W erei@ e stfrenan

(TN =) W UEEdl €1 T YR ok gl 1 A Tk %o o efei@ @i | agd

IYAT BT B 39 SIfafied 89 Wk Tho w1 e S=uad 919 (Absolute maximum

value) 3R fRU&E =79 91 ( Absolute minimum value) Hf T &L S g STIIH

TS o gl o T sTevIe €

=T &Y e S @ Frefofed gaens w foar wi

() I o g&i % TH 9 ¥ B ol ey Bl P(x) = ax + by’ N YEH © Sl

a,b 3T & ARy 9 TwHs § G o g&l w1 W& 2| Uid Thg fhad g4
rferham oy <2

2
(ii) QT:F60mﬁwﬁwﬁﬁﬁﬁﬁwﬁ?h(m=60+x—%éﬁ‘§m

fuifd a1 o erfw werdt 8, Sl x 9or @ e @t dfas g0 3R h(x) SR
A% 21 g fohal sAfuehan S e Tge?

(iii) 9T T T 7Y AR b f£(x) = x>+ 7 N US4 U o IR 3 @I 2|
fag (1, 2) W feera T Afier 3§ BfeTehiet 1 el AT =edl @ S Bfereriet
gk Fehedd &1 98 Freheds ot feat 22
S gHEet § e TEaE © 1iq H USK Weldl oh Seudd el ey
M 1A HET = &1 5 THEAS i gorsH o foe en fafied Tk wer
Aferha® UM A1 a9 A o TG Seua o i Fread o fagen ok e
fagait 1 PR 3 % wham %) TR
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TfaTeT 3 WA ST Tk SfaUel [ W U e £ 9Refd €, de

(a) f1 S=aqq WF [ WM B, a1 W wh fag ¢ 1 i 3@ YhR €
fO)2f(x),V xel
T f(c) Sl 1 f o1 Soaa UM Hed € IR fag ¢l [ ¥ £ o Seaaq 9H
et fag et S 2

(b) f 1 frfqw 16 g € Ak 1H e fag o o eifide € 59 R
flo) £f(x), Vx e 1
T f(c) ! 1 £ o1 ffqq oM hed € 3R 65 ¢l 1 9 £ o Fretaq o=
e fg et S R

(c) I f T =™ A (extreme value) T Sl Held weld € A [ § Tk U feig
¢ 1 AR 38 YR € T f£(c), £ S=aH HH 3feeEl Fead 7H 2
70 Teufd o £(c), 19 £ o1 =0 AH el € 3R 55 ¢ T = g seem 2

W\ N

Y’ (a) Y (b)

3T 6.7

ST 6.7 (a), (b) 31 () & & P fafere worl & ae@ wfefd
fop & 5 = U fag W Seeam WM iR fan 9 96 e § gee et
2| arEd | @l ¥ g9 SH Wl o Sl ek el el 21 Seuad / e 5
off T FR Thd €, (SR 27) |

FEATETUT 14 f(x) =x%, x € R &0 o f o Ieaad 3R Fefad oM, afg &ig ef
@ I

T TSU Y e & e (STehTd 6.8) W B9 e Hehd © T f(x) =097 x=0¢ 3R
f(x) >0, 8@t xe R fom
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gqfery, £ 1 feaq a0 ® iR £ o Frefaw 9e v
1 fag x =071 39k sifafiem emet@ @ g8 off <@ =
Hehdl & T e f 1 ®IE Seudd HE @l €, 3a: R

Y £ o Seaau HA &1 fag T& 2

| foautt | af &9 wem % W w1 e -2, 1] 7%

HifHa o 9 x = — 2 WA =aaq TH (- 2)> = 4 &

SEEIOT 15 f(x) = Ixl, x € RGN Y&4 e f & o X
T AR fetam |/F, 9fe o 81 @1, 9 St 32— 123
v
7o fU T weH o oo (3THfd 6.9) | sTHfT 6.8
F)=20,9ftxe RSN f(x)=0 4 x=072I
gafery, £ 1 fetad /M 0 @ IR £ & frefam Y

A 1 {55 x= 021 IR 3ei@ ¥ 7 off T g R

T f o1 g Seaad WM el €1 31a: R | g Ieuad

a1 feag T 21

feauit

() @ &9 wer & Tid H et [ 2, 1]k X<
Hifag %3, d f ®T ITIAAW WA
|—21=2%rmI Y

(i) ST 27 H &9 % fF e f, x=0™ JMeRTd 6.9
SR Tl B

SEELOT 16 f(x) =x, x € (0, 1) 5} YA Hed ok

Seadm 3R fetam qH, afg %1 &1, 76 St Y

7o U sfauat (0, 1) H fen v wh R aefam
®er €| e f o i@ (SRt 6.10) § W@
et B € foh wer 1 Fretad |/ 0 o el SR
o Ferean fog iR S=uaqw 9 1 o 9t 3R &
e fag W e =ifgw) @ U@ fag Suersr 87 X« -
¥ faget =1 sifhd w Tud TEl 1 arE ), At v/ f@)=xin (0,1)

0 1 frehean faig x & x—z‘)<x0 Tt x, € (0,1) JeFH 6.10

-é-i_iOl 123

>X
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x+1

% fom oiR afe | &1 fishean fag x & @ W 5 €(0,1) F U 2+

TGfet XU T wer w1 3{aUe (0, 1) § 9 a1 IS Soadq 7H © IR 7 & HIg Fean
oM 2l

fewuft dreeh <@ Hehd B foh 3SR 28 W AR £ o Wid | 0 3R 1 1 Ginferd e
forn ST etufd £ o Wi W a@e [0, 1] R 5 S @ wem &1 w9
x=0T 0 3N I==IaH AH x= | | | 2| a&da ¥ g9 Frfafad afomg o[ & (2
Rl 1 Suufa 39 T % &5 4 Wl 2) |

Uik Ueh{< (monotonic) Tt 31U TR Wid oF 3ic fogati W Seeraw,/ fFetaw
TEUT AT B

39 YR &7 31Tk A9 ©F 98 ¢ foh G99 Sialdl W Y& Hdd o o Soaad
3R freTs 9 e 2l

| oot | ot sferer 19 Tt wom @ ew aifer @ R 19 werm o
IHAM T A1 BEEH T

TH STeER | Ueh G 3falel W IR %o o Seeaad 3R fefad 7l o 9
H 9] ¥ four &

MY 3T MR 6.11 H IIMU TC fohdt et o STeia &1 3199 el If@n fw
e 1 e fagsti A, B, C 99D W a&9M ¥ g9 A1 faetia: graam 9 aedm
211 21 37 fagatl 1 oM o adq forg Fed €1 q: e Gifei for adq fegetl w e
o T B TRED A BRI AE S €1 i dR W fagst Aden CH o yoks o |
(Neighbourhood )H e w1 Fefa® AM 2, S Skl Ta-fi-a1at sfeai o srefiamt
(Bottom) W B 36t YR fogeti B a2 D o Wedeh o W) § Her ol Seadd 9
2, S ST STo-eTo TeTfEal o wiel W ®1 39 HRw ¥ fagel A den Cwl

>x Bl
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fo=Fem A (= |rder Fretag 99) @61 fag qen B #iR D 1 T Swuad 9 (31 |del

Ieaad M) o {65 GHE ST Gehell €1 el o LA SeuaH AM SR e ey

Al 1 A e H T Swaqd S T s #El S el

31a e sl &9 9 frefated aitam 3d €

URTHTT 4 7 ST £ T ardtesh HHE e @ 3 ¢ Fe £ o Wid | T 3fidies

fag 21 @

(a) ¢l T Seuaaq w1 fag el a1 € AR TH U h >0 fw
(c—h,c+h) T TH xF AU f(e) 2 f ()BT f(c), FeH f T AT I=aaqq
M e 2|

(b) ¢! T e w1 f6g e S € A U W AS> 0% & (c—h, o+ h)H ol
x& U f(0) F(x) BN @ f (¢), FeH f o M a9 99 Fear 2l
St gfteshion ¥, Swded aReT &1 e € R AR x=c, Hor £ @ wEE

e o1 g B, 4l ¢ o ST T @ SMEh{d 6.12(a) o STTER BN &4 e

o 3T@A (¢ — h, ) ® Te faddam (19fd £ (x) > 0) AR ATA (¢, ¢ + h) o FeH

BEEE (A S (x) <0) B

7o T T feheral @ TR £ (0) 3199 € = g e

Y =0 Y
— I\
% el
Pz
L= r=0
c . c
Xl, O ® >X X < O¢ hd 'X
v, (a) , (b)
Y amRfa 612 Y

T YR, AR ¢, B £ 1 T eam 65 @ a1 o oh STHu %1 ied
TRt 6.14(b) o AR BN F&l el (c—h, o)W £ BEAH (3 £ (x)<0) ?
3R FAA (¢, ¢+ h) H £ adHqA (9@, £ (x) > 0) 1 78 Y: Goel a1 € & £ (¢)
31999 8 I B Afeul

S aftedt ¥ B Frefataa i g g @ (faer suaf) |
UHE 2 WM AT Tk T Siael 1§ £ Teh G Herd €1 6 e ce [ g
fag 21 9 £ 1 x = ¢ W Tk WM S=aaqq 1 T T fe7am &1 fag 2 a1 £ (o)
=0% o f fag ¢ W eEwera T 2

Reprint 2024-25



174 TTford

femuft SWek wog w1 faeim v @ € fF g 8 9 o ww fog fm W
Shersl I B Sl € o I8 3evash e o o7 i Seuan A e e
1 foIg &1 ST AR f(x) =X & A £ (x) =322 AR gEAT £ (0) =071 T 0
Al T Seuan @R 7 € T ey 55?1 et 6.15

WO f % Hid § Tk 65 o, M W A A £ (0) =07 A1 £ ke
&l ®, f %1 wifde fag (Critical Point) el 81 &M <ifse fe afg £ fag e w
Had € S 7 (c)=0% d 78 T WH />0 1 A @ TF Fa0ed (c— h, ¢ + h)
o £ efesherd B

319 TH had YT STaehalsl 1 YA Hich T Ioaad fag a1 T e
foget 1 9@ w &1 fRafafy wwga &)
TUT 3 (UIH 3Tdehets UHIUT ) HH oifey foh T e £ el faga ofae [
uRefrg ®1 W efife o £ ofater 1 W feora whifaes 65 ¢ W Had ®1 @
(i) x% fog ¢ ¥ & R 94 & TA-TY, IR %
f ()1 o ¥ 9 %0 ¥ uftefdd g @ o
S A g o % el SR sl g Je=x
e & J&® T8 W f/ (x) > 0T ¢k
Tl R R wfE e o gee fag W
/() <0@ d ¢ T Seuan T 65 81 xe X
(i) xoF foIg ¢ ¥ B X F4 o WA-|Y AR ©| v afiad fig
£ ()1 Tog =0 ¥ o § uRafdd g g,
1ot Al foIg ¢ o =Tt 3R IR STk Tt
e & J&® 98 W/ (x) <0 T ¢
T @R SIR SHeh wATw R o yee fag %
W (x) >0 8 Al ¢ T e g 2 3T 6.13
(i) xo T W B T agd o W AR £ (x) 1 Tog uRafia 76l & 8, @ ¢ A
At Ty S 55 ® oI T T freay f55) 9 9, 39 IR o fag #)
Afa afeds 515 (Point of Inflection) (3TFfd 6.13) Fed €l

I ¢ T f F Th THA Seoaw g @ (o) T f BT TIEE
IeH WM 21 SE YRR, AR ¢ FoH [ Th @At 65 2, @ f(o) weH f
1 T T T R ST 6.13 SIR 6.14 TOE 3 i SATHAE SR Yl B
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FEETUT 17 f(x) =2° - 3x + 3 G Y& %o o folq T Seead iR T ey
= |+t fogstl 1 9@ wifsu)

ToT Tal f)=x-3x+3
q ff0=3x2>-3=3x-1)(x+1)
ol F)=0=x=13R x=-1

TH YN, hadl x=+ | €1 QY shifaes fag € S £ o T Seuau Sivan e
foreram Garfea fag & wehd €1 Teel B9 x = 1 W W0 #d 2

e ST o | o e 3R 1 o g 3 £ (1) > 0% 3R 1 o fhe 3R 1 &
Tl SRF (x) < 0 1 THAY Forq STaehers q0eml g x = |, T feas fog © 8]
g freaw wm £(1) = 1 21

x=— 171 SO H, —1 o The 3 —1 o aEff 3R F7 (x) >0 3 -1 o fehe 3R
-1 & TR SR 7 (x) <081 THAT Yo Staeherst THeol g x= —1 AT S=add
fag 2 ok T S==am 99 f(-1) =5 B

xR U £/ (x)=3(x-1)(x+1) T oz
TR SR (A1) >0
1% T <ar|?ﬁaﬁ1(nmo‘9) <0
T 3R (FHAT—0.9) <0
i <arrqﬁ'aﬁt(nm—1‘1) >0
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FEATETUT 18 F(x) = 206 — 622 + 6x +5 §RI U™ %o £ o M Swaad 3R T
freram fog S it

& TRl

fx) =2 -6x*+6x+5
a0 =6 -12x+6=6(x—1)°
a1 ffx)=0=x=1

T4 YR heel x = 1 € f 1 shifden 65 21 379 89 39 fog W £ & T Seuam
T T Fretam o foe adieror ) fE fos w4 xe Rk faw 77 () > 0 31k fagiw
®Y Y | o G 3R | o o SR SR SR SR o gl % faw £ (x) > 0 Bl gEiaT
W STesherst e ¥ 155 x = 1 7 o THg Seeaw w1 fag € #iR A € e e
%1 fag 81 2@ x= 1 Tk Hfd ufedq (inflection) &g 21

o AT fo ST 30H 7 () 1 g e R § welt oft T
AN o £ o oMei@ H i off odq fag T @ eIk sEfee wrg Seeae
Ty freram &1 w1 ot fag 7@ R

319 & fdl Yed wor o T SeEan SR T freaE o wderor o forn T
TEt fepanfafen weqa 3| e Uieru] Juw STaehels qUer i gl § U Wl B

T 4 HA AT T £ e sfauet 19 aRefig T wer © 99 ¢ e 21 9 it
o £ ¢ W 3 9’ AR SEheg ¢l qd
() AR ()=03Rf"(c) <0 x = c TIT FeaIaq 1 Tk fag 2
QN Y £ AT SSEdH " £ (c) B
(i) AR f'(c)=0 AR f7(c)>0 T x=c T Feaq =1 T fag 2
TE T H £ TFEE A 1A () B
(i) 3 £ (0)=0 AR f7(c)=07% dq T& TIeI FHHS 2l =l 2l

79 feorfd o g9 qH: Yo etdehorst THeU R 999 W 98 T A § R e
Seaad, T = Afa aRed= = fag 21

| oot | g ¢ £ & 9R AR st € T SR e R o W f %
fodtar st &1 sfeqe 2

JETETOT 19 f(x) =3 + x|, x € RN U&d oM f &1 TUAHEE a9 99 3 shifsw)

o1 e ST T @ T x = 0 W sTesherd T8 1 39 YR fgdt staeherst uhern
ST B Sl €| 379 T YUH Sfoehels YUeT0l id 81 A1 HITSY o 0 el £ Th
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ifden fag 1 &1/@ 0o ol 3, f(x) =3 —x 3R WA £ (x)=— 1< 0B WA & 0
o T SN, f(x)=3 +x T AN THAT 7 (x) = 1 >0 T ST, GUH 3feehers] G0
SN x =0, f %1 e feam fag @ den £ 1 T = 91 £(0) = 3 ©

SETETOT 20 f(x) = 3x* +4x° — 122 + 12 GRI Y4 He f o LA Souad iR T
=19 99 9| Shifel v

T T - L s
")\\ 1 -
F) =3x"+4x° - 122> + 12 XK

&

a1 =123+ 123 - 24x=12x (x - 1) (x + 2) 1

a1 x=0,x=133ﬁ'{x=—2q1f'(x):0%l
X" +—t—+ ——+—>X
EC) f7(x)=36x>+24x - 24 = 12(3x> + 2x - 2) 32419 1 23
” _ Y’
fEO)_ 24<0 &I?i?‘l 6.15
HAd: ff1)=36>0
7(=2)=72>0

Ty, fgdia staeners Tieron g x = 0 I Swuad g € 3R £ 1 TIHg Seeam
A £(0) = 12 Seifsh x=1 3Ry =—2 Tr ey fag € ik sy feam o=
F(1)=7 3R £(=2) =202

TEAETUT 21 F(x) = 22 — 6% + 6x +5 G e HoH f o TG Seaad 3 T
fregam & 9+t fog 9@ sifsu)

T T W
fx) =2x3 — 6x% + 6x +5
f(x)=6x* —12x+6=6(x—1)
i £ =12(x—1)

FESf (x)=0" x=—1 9 Bl 21 a4 £ (1) = 02| SHAT F&l Tgatar sfereherst wiemm
STIFA ¢ 3Td: B9 YUH STaehalsl GO0 i X arad S|

T TRl B (ST 30) | 2@ € o Yo staehers TET i gite | x=1 7 dl T
Seean 1 fog € oIk A & T feen o fag € eiftg ge A aRted= @ fag 2

TEETOT 22 TH I ¥ HEAW 9 RIS SR A9 15 7 IR fSeR et e A
A Bl
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Tl UM oS Teelt e x® 99 gl §E 15 —x €1 AM ofifee 31 gemet o ol
T AT S(x) ¥ = B 71 qd

S(x) =x% + (15 - x)> = 2x> — 30x + 225
S'(x)=4x-30
S’ (x)=4

3@ S (x)=09 x:%?ﬁ%‘ﬁﬂ%ﬂ?ﬂ S'[%]:zbo 2 zEfery fgdta stesherst

e g S ¥ T e % fag ngﬁq WWW% s 15'§=§

qr gemsti o ot 1 I s g
feooft 3eeTr 22 1 it e fg foren s gar @ T Ut 91 w9 gt fge 9
k& i for i a1 s =g @ 4 4wt 2 @

TETETOT 23 T35 (0, ) © Waed y = ¥ % FFa9 g 1 HIfC el %gcssén

T HM A Waerd y=x2 T (h, k) 1S 165 €1 TF AT (h, k) 3R (0, ¢) o o=
T DRI T

D =/(h—0)> +(k—c)> =\/h* +(k —c)’ ()
Fiifeh (h, k) oo™ y=x> W &q 2 3/: k=’ qaQ (1) ¥

D=D(k) = Jk+(k-c)?

. b (o LF2E=O
Jk+(k—c)?
a7 D’(k)=015|k=? T B

2c—1 2c—1

I AT fF S9 k < T8 2(k —c)+1< 0, 1D (k) < 0 & 7@ <ief &k >
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qd 2(k—c)+1>0 T 21 D'(k) >0 (39 WehR J&H Teehorst G0 & k = 2¢-1

k freram 21 era: s =am g

D(zc—lJz\/zc—1+(zc—1_CTzm N

2 2 2 2

W

e femull | Tes e J TR SR 23 7 g fgdi st we o T W
YUH oS T 1 YA TR @ e U8 W 1@ s B

SETETUT 24 HH WfT fag A 3R B W %uI: AP T BQ ¥ SR W B A
AP=16m,BQ=22m 3R AB=20m @ d AB R U# U@l fig R I whiferg @ik
RP? + RQ? f=ra®\ =0

Q
&1 UM il AB W Th fag R3d ¥R € &
AR=x m#¥| T@RB = (20— x)m (FHFAB=20m) |
3MHfT 6.16 & ) E
[g\]
RP? = AR? + AP? =
R RQ* =RB? + BQ? d,
R p—
T RP + RQ® = AR? + AP? + RB? + BQ? S
=x>+ (16)2 + (20 —.X)2 + (22)2 a,"q;ﬁ[ 6.16

=2x2—40x + 1140
HF e R S= S(x) = RP’> + RQ? = 22— 40x + 1140 &1
37 S’ (¥)=4x — 40 71

S (x)=0F x=10T< Bl 2 3R @ft x o foIw §”7(x) =4 >0 7 3R z@ferw
S”(10)> 0?1 3Ty et eraehers qerr ¥ x = 10, S 1 T ety =1 f5g 21
3d: ABWR R AY T AR=x= 10m =l

SETET0T 25 AR U THed =gy o TR o Sifafad i sJemstl &l @ari 10 cm
& 9 THeld SquS 1 SAfeehaH &Ehel [ iy
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ol a1 gued &l STeRfd 6.17 § D 10 cm C
9 T §1 AB W DP ARl CQ &a
wifaw) 7 ST AP=xcm B1 &IH

&My fw AAPD = ABQC @ wdferg N, "%
QB =xcm HEEL TEATTRY T893 9,
DP = QC = /100 - x 21 HM T LA™ P_l 10 cm l_Q xem B
e =SS 1 ahel A B ST 6,17
Ad: A= Ax)
1. : .
= E(W‘I’d'{ el 1 A) (3H4TE)
_ %(2x+10+10)(\/100—x2)
= x+10)(W100= )
(—2x) 2
- A= +10)——=2 1 (Jio0—x*)
@ V100 — x*
_ 2x* -10x+100
— Joo-x2
CE] A @)= 0822+ 10x - 100 =0, ’™SEH x =5 3Nx=—10 9= Bl 2l

it x Tl H Fefd F=a1 @ sufan 78 o T&Y B gkl 71 it = 571 319

V100 - x? (—4x —10) — (-2x% - 10x+100)ﬂ

. 2100—x2
A" (x)=

100 — x2

2x* =300x —1000
NF o (W W)

100 - x?)2

2(5)° —300(5) —1000 _—2250 =30

= = <
3
100 (572 75V75 75

TG TFK, x =5 T GAGE H GAFA FHdT ¢ AR Tfddd &aa%a
A(5) = (5+10)3/100=(5)% = 1575 = 75v/3 cm? &l

Ia: A”(5)= 0
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3a1E0T 26 Tag HINT f w& vig & idia Head ahys aic @e g e i
5 3icp 1 B 1 el Bt R

&1 WM ST 9iep o MR &1 B OC = r 3R S
OA = h 8| | wifse for Ky g viep o sfavia se o
YR o 99 ! 551 OE =x € (S 6.18) 1 e &1
%9E QE % faru:

e _EC b
oA = oc (FifH AQEC ~AAOC) A
- %: r—x
h r :
h(r - x) B p—06 1 JC
ol QE=——
M TS S T ThYS S B | Ta STeFA 6.18
S =S() = 27xh (r — x) . 21th (rx—xz)
r r
S'(x) =ﬁ(r —2x)
o r
S”(x)=_4nh

TS ()=0W x=§ | g 21 R @t % I ST < 0 %1 s

S"(%}O %lsm%ﬂz)m% ,S %1 Seuad foig 81 ora: XU vigp o farfa wewH o IS
o a1 B v @ B w6 e et ?

6.4.1 TF G AT U bt BerT T I=elaq 3 ~aq a1 (Maximum and
Minimum Values of a Function in a Closed Interval)

M AT f(x) =x+2, xe (0, 1) G U&H Tk Yo £ B
2 AT fF (0, 1) W Hod 9ad ¢ 3R 36 3faud § 9 af S9! hiE Ioadq 91
2 3R 7 & sHH B¢ e T 2

aurfy, AfE g0 o Wid 1 Gad FAaUe [0, 1] TF 931 & qd W £ T AEE HE
W Seuad (Fefad) A7 T8l 8 W e Ffved € Seuan /e 3 = (1) 3R
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fa| 71 2= £(0) €1 x=1T f 1 S==a8 AE 3, [0, 1] W £ 1 FRUe I==am
TF (WedH dM) (absolute maximum value) I @S 3Tfuehad AM (global
maximum or greatest value) hgclrdl 21 Tl YR, x=09 f T =1am 1M 2, [0, 1]
R f w1 FRUel =19 99 (A9 ") (absolute minimum value ) a1 Hefeh =IAaH
A ( global minimum or least value) Feelrdl 2|

T Hga AT [a, b] R IRfd fomet Tad wed £ oF GTd Tehfd 6.19 § y=f¥fa
e W =R T 5 x = b R Ger £ o1 WEE e @ qen e e
A £(b) Bl e 1 x= ¢ W I I=aqd {65 & qe T S==q9 96 £(c) B
Y

N

@ ) S A

X< 5 —>X
0 a b ¢ d
Y 3TTeRTd 6,19

Y € e § e ot T € fom £ o1 FRuer Seea| | £ (q) den e feaw
M f(d) 1 39ek ATafe e <ifee T £ a1 fedey Seaam (fetaq) am e
Iegan (Freraw) wF 9 =1 71

9 BH Th Had a0l [ § Teh el o Ruel S=aqd 3R Fruer feraw o fove
o g aftom (fa Sudfa) o oM oand|
UHE 5 0 ST Tk a0 1= [, b] T f T Gad He &1 q9 f 1 FRue ==y
A B ® SR I W %0 ¥ HH Th 9K £ T8 HH WK HLdl © 92 £ k1 Feder freran
A gl € 3R [ ¥ %8 ¥ %9 TH 97 £ I8 HH 99 w2

U 6 U WTSE Hod el [ f Uk Saeherd el © 3R A efiferg foh 1
1S AR fag ¢ B1 @

() A ¢ f Fede S==am 7F I w1 2, A £ (¢)=0

(i) A ¢ W £ Uy Feraq 7@ W @ €, @ £ (o) =0

ST Rl o faar 9, fKu U Had siava o fhdt %o o fRus Swuaq AF
3R Frever freram oM o e o fae fafy fefafea €
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SaETen Tafar (Working Rule)

=0T 1: U MU fqua # f o |t whifae fog A HIfe steiq x o 9% 9+ 99 9@
FISC Sl O A f7(x)=0 a1 f AThA TEl 2l

ST 2: S F s fag A

S0 3: 37 9t fogeti W (01 1 9 2 ¥ gAEg) f °F AEl i TOA HifSQ
ST 4: =001 3 | UM W W £ o Al § 9§ Seaan AR e 76 w6l ety T @
JeaaH AWM, £ 1 FRUe S=ean "/ SR FeTam |16, f o Fae feas = g

SETETUT 27 a0 [1, 5] H f(x) = 2x° — 15x% + 36x +1 5N US4 %o o et S=aay
FAR Freder Frerag 9Hl 61 T It

T EH 9 ©

fx) =2x3 — 15x% + 36x + 1
a0 fx)=6x>-30x+36=6(x-3) (x—2)
A AT £ (1) =0 x=2 3Rx =39 e &
A gH Sq fél'g’,ﬁrﬁ AR efaue [1,5]3’7 A ﬁ'g}’:ﬁ S?Wx:l,x:Z,x:Tvaﬁ'{
x=5W f o AF F1 IRHeA H| 6:
F)=2(1%)-15(12) +36(1) + 1 =24
f(2)=2(2)-152)+36(2)+1=29
f3)=23)-153)+36(3)+1=28
f(5)=2(5)-15(5) +36(5) + 1 =56
TH YR, BH 39 et W wged € o eiawe [1, 5] W wer £ ok faw x =5 W e
FeaaH WM 56 3R x = 1| W vy fefag a9 24 21
4 1
ETETOT28 f(x)=12x3 —6x3, xe [1, 1] BRI Wed U oM f o FRIE I=aaq 3R]
frte fretam o= | i)

7ol &8 99 ¢ fF
L
fx) = 12x3 —6x3
1
K £ ()= 16x3 _%: 2(8962—1)
x3 3

Reprint 2024-25



184 TTford

TYYFPR £/ (x)=09 x=%§mﬂ€ﬁf%| AR w2 A fox = 0 W 7 (x) IR

Hﬁ%lwﬁqmﬁgmoﬁiﬁé 2 mﬁﬁ%ﬁg&ﬁxzo,%aﬁ?maéa
3 el x=—19 x=1 W Fe f o TH &1 IRhed HH 9
4 1
fED = 12(=13)—6(-13) =18
£(0)=12(0)-6(0)=0

4 1
OROROE
8 8 8 4
4 1

F=1203)-6(13)=6
W EId €1 39 YR B9 39 et W UgEd © foh x=—1 W £ fRue Seeaw

M 18 € 3R x=%WfWﬁTﬁ&TﬁfﬂﬂﬁH —79%|
SETET0T 29 I19 1 Th U AR oo y =2 + 7k IR Yo 99 W 3 @I 2
fag (3, 7) W feord ws Afen a1t fearfa O =gram gt R 39 Bferhiet 1 et 9

MEdl B <AaH Il T w i)
&1 x o Yo WM oh o Bfereriet sl feerfd fog (x, 22+ 7) ®1 gaferT (3, 7) W feora

e sl Afarier & @9 38\ (x-3)7 + (2 +7-7)7 ., T (x = 3)> + x* B
M it fh fx) =@x-3)>+x*
a1 ff)=2x-3)+4°=2(x-1) 2x¥* + 2x + 3)

AT £ (x) =0 x= 1 I BT © A0 2% + 2x + 3= 0 T I Idfaeh oI I
BT B1 ;a0 ok e fog oft e 2, o s@ e o e W fSeen fow
1 TH YA § i chael T fag, AHa: x= 1 € U@ 1 39 f9g W £ &1 AH
F)=(1-32+()* =59 4&d 2| 3@ YR, Uk o Bferariet & o9 =1 g

NIOERER]

e e 6,/ a1 at Seuam e @ feam 9= @) s
m=m=3>\/§%l

o 78 e freen f ([f(x) &1 feqam WML f5 21 o S o Sferiex o

S # FreE g 5 B
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HyTae 6.3
1. f=fafea feu T weml o S<aqq a1 fea9 7@, af &g @1, I wifs:
O f)=Rx-12+3 () f(x) =92+ 12x+2
(i) f(x)=—(x-1>+10 iv) glvy=x*+1
2. TrefafEa feu ¢ werl & Seaan a1 g 9m, 9fE $iE 8, 9 6 i
@O f)=lx+21-1 ) gx)=—Ix+11+3
@) h(x) =sin(2x) + 5 (iv) f(x) =Isin 4x + 3|

V) h(x)=x+1,xe (-1,1)

3. Trefafed o o g Ssaaq a1 freraq, afs g 8 o, 9 Sifse qen
T Sy A1 T retan e, S fefa @, ot T i)
i) fx)=x (i) g(x) =x*-3x

(1i1) h(x)=sinx+cosx,0<x<§
@iv) f(x)=sinx—cosx, 0<x<2%

V) f)=x*-6x*+9x+ 15 (vi) g(x)=§+%, x>0

1
(vii) 8(X)=x2 (viii) f(x)=xv1—x, O<x<l1

+2
4. fag wifsu f Frafafed womt ®1 Ssgqn o1 feaq 79 & 2
i) fx)=e (i) g(x) =log x
(i) h(x)=x*+x> +x +1

5. Ted el § Frfafad weri & Fde Ssadn 7 SIR Frde freas 7m @ it
O fx)=xxe [-2,2] (i) f(x) =sinx+cosx, x € [0, m]

(i) f(x) =4x—%x2, xXe [—2,%} (iv) f(x)=(x-D*+3, xe[-3,1]
6. AR H B p(x) =41 —72x— 18x* ¥ e & @l Fohelt ot g aAfdia s=aam
H 1A IS
7. S0 [0, 3] R3x* — 83 + 1222 —48x + 255 I=aad HH AR a9 T T Hhifo|
8. 3fael [0, 2n] o Tehe1 fagefl W wer sin 2x 101 STEAH WH WK il 872
9. e sin x + cos x 1 STAdH A FT 22
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10.

11.

12.
13.
14.
15.
16.
17.

18.

19.
20.

21.

22.

23.

24.

25.

Tfora

STAA [1, 3] H 2x° — 24x + 107 1 HEAH M T4 HIWC| TH Fed &1 Faqa
[-3,-1] ¥ ¥ He9H WM HG i

I fean ® o6 it [0,2] W x=1 R BeM x* — 62x% + ax + 9 SoaaH HH WIw
FA 7, Al a1 HH JE FISAU

[0, 27t] T x + sin 2x %1 S=ad¥ AR F=qq 7F T4 i)

Tt < et | witSe S A 24 € IR ST AR Seead Bl
T q e HE x 3 y%aﬁmﬂﬁ?x+y=603ﬁ'{xy3ﬁﬁq 2l

et &1 o HEed x 3R y S HifSe et 9 35 81 SR [Urwe 12y S=eeE 2l
Tt g o[ HEd 1 e feht A 16 € SR fSeh ST b1 A e gl

18 cm ST ok o o forelt TR Tohe | Y&® &M T Teh o e a 39
TR 4 T & okl 1 Aig R gk e Tk Tk AT ¢l H1E S o
o &t e forat BT S99 | 1 A S<aad 812

45 cm x 24 cm 1 feT 1 SFAFAHR AL o HE T A hehl qo 36 THR
o+ o7 & okl I HIgHT Tah Fed Teh G ST &1 1 S o1t it 1
o feRat Brft f999 9% 1 eTad I=aad Bl

g forfoe for wr fou o9 o sfavia @l sl & ot 1 &shel S=aaH g 2
fag fofo 6 om0 U< T8 W< AT & S hi SR, YR % A9 ok
TR Bl 2

100 cm® 3TEAA aTel fesd |t a8 sa R (9 gi) feall 9 9 =JAad 78
&kt oot fess &1 fommd 3 R

Teh 28 cm W AR i I Thel | fawe fhar S @1 Uk 2R @ o qun
o g S S @1 G SHET I A TRl g1 =tey fed o w96
gfHfad &% =Aad 82

fag =ifST f R 5= o6 Tt o sideia fommeran ¥ a1 STr&ad, it o6 ST

Eal %‘@ﬁn%l
fag ST fF =g g8 1 KU 319ae o @a g I i ST, SR Hi

e &1 3 T e 2
g wify fopr & g foeder o IR weww et ol 9isp ot 3t i =iy

tan_l\/i B %I
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26. g HifST for KU gC g IR Heww 1@ oTel ofe gt vigh o1 31 3 hior
sinl(%)‘zﬁm%l
e &A1 27 ¥ 29 § W&l ST & IAE FifSC

27. WhH =2y W (0,5) ¥ a9 0 W fem fag 2.
(A) (242,4) (B) (22,00 (C) (0,0) (D) (2,2)

2
28, x. % Tt arafaE A % g Y 1 A TE 2

I+ x+x°

1
(A) 0 B) 1 <G 3 D) 3

1
29, [x(x=D+11®, 0< x<| 1 I=ad9 9H =:

Alé Bl O 1 D) 0
@ (3 ®) 5 (© (D)

fafaer 3qrgyor

SETET0T 30 T R GHF =0 R f&g P woH URY &k f6g Q W & Sl 2
FR GW Hohe H T i U, x WX H

Xx= IZ(Z—é) R TS T

HN ! Q dh TEo W o HHA TG HITWT 3R PaenQ o st &1 g0 off 3 shifsw)
Tol HAE AT Gk § R K 9T v 2

39 x:tz(Z—Lj
3
DI & 4t — f = t(4
v =di- =t(4-1)
T THR v=0" r=0Aqr=4 9 B 2

Reprint 2024-25



188 T

36 P 3R Q W %R &1 a7 y=07¢| THT Q W HR 4 Yehel § g 31d 4 ekl
¥ ®R g0 99 # T 30 fefatea 2

xl,_, = 42(2—§)=16(§)=3—; m

SETETUT 31 U 1 ek Zoh! o1 TR, SEAlER 2787 olet Ueh Sed el g vish ¢ forerent
3 = B1 gHeRT o7 3T HI0 tan ' (0.5) B1 THY 5 m¥/min T T Y G G ST B
Tt oF TR o 96+ i S 3G &7 1A hIfIT STd Ikt o T
H A% 10 m 2

T M AT TR 7, b SR oL 3Rl 6.20 o STER B 4

tanOL:L %I
h

TafaT o= tan™ (%] =tan'(0.5) (& @)

3 3702 12
dav  d(=nh) dh .
. 2 E(UJ'Z (gt e 5w
_Tpdh
4 dr

e I ok UREE 1 T 3l C;—V=50m3/min IR h=4mz
1

T o dh
ELS G =—@4) —
> 4() dt
dh
a —=i=§m/min(7t=2)
dt 4m 88 7

S T ¥ TR ¥ IS W W gm/mm%.
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SETEUT32 2 m 6 HT 3MEH 6 m S fastell 6 @9 ¥ Q5 km/h FT T0H =1
T woIdl &1 ST DA 1 oAGE w1 gy L A S

o 3TRfa 6.21 §, A &fifSu, AB T+ faselt B
%1 @9 21 B fog W wea € 3R 9 ofiferg fom
T fagiy 999 + W AeH MN 21 9 it
AM =/ m 3R =afe &1 /@1 MS 21 3 7
Fﬁ'ﬁl‘QMS:sm%I

= ifsw 5 AASB ~ AMSN

B MS _ MN
AS  AB
a0 AS = 3s

[(FfF MN = 2m 3R AB=6m (a1 2)]
YRR AM = 35— s=2s 8 T AM =/ HeX 2l
ELS L I= 2s

dl ds
. 2 _ 2=
i dt dt

aaﬁ%:sm/h%lm:mﬁmﬁqﬁg%knﬂhﬁa@‘a—cﬁ%

FETET0T 33 39 aUeli bl A swifse 59 wer

3 4 4.5 ., 36

fx) = Ex —gx 3x"+—x+11
(a) IEM (b) BEAH 2
T ¥4 9 ¢ T
fx) = %x4 5x3 3x2+35—6x+11
- P 0= @) -2 -320+ 2
= 6(x—1)(x+2)(x—3) (A FH W)

5
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Wf’(x):Oﬁle,x=—2,3‘ﬁ'{x=39T‘?‘T%ﬁ
gl x=1,-2, 3R 3 orafash @1 1 ¥R TEIH
Al A (—og—2), (2, 1), (1,3) 3R (3,09 H
faver el 1 (3T 6.22)

FATA (- og — 2) 1 AT A T — o< x < — 2 B
T feofd 89 x—1<0,x+2<03W x—3 <0 HW &

(fovg T ¥ x=3 & fau f@u &, f/ () =(x— 1) (x+2) (x - 3)

=(=4) (1) (~6)<0) THAT, I —co<x<—2%, q f (x) <02l
A (—oq—2)H oM £ BEEH @

A (=2, 1), 1 AT 272l &6 —2 < x < 1 Bl
TEEMH x—1<0,x+2>03Rx-3<0%I

(favm ®9 @ x=0, % fau sm G fF, 7 () =(—1) @ +2) x=3) = (1) (2)
(-3)=6>0)

TEfAT 54 —2<x< 1%, T8 [ (x)>0%
a: (-2, 1) ® ®ed £ adue g

I A (1,3) hl ATC 1efiq 5 1 <x <3 WM A RE x—1>0,x +2>0
A x-3<0%l

ESIKISC] 1<x<3%,ﬂﬁf’(x)<0%l

ad: (1,3) W Wwed f BEAM B 3d H AW (3, 09, I wAifery erefq v
3<x<ool|TT M H x-1>0,x+2>03M x—-3>0% T 5&
x>38 A (1) >07

IA: A (3,09 H e £ axfae 2l

2 10 1 2 3

3TTeRTd 6.22

3180 34 fag ®IfST % f(x) = tan"'(sin x + cos x), x > 0 ¥ YA HeH f, (O,E)ﬁ

R adam wer 21
& TRl
f(x) =tan!(sin x + cos x), x >0
a f )= . ! > (cosx —sinx)
1+ (sinx +cos x)
COsS X —sinx
T 2+sin2x (T BT W)
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2 s fom (O,E)ff gt x & AT 2 + sin 2x > 0 21

ESIEIY £/ ()> 0 AR cos x —sin x>0
a £/ ()> 0 AR cos x>sinx AT cotx> 1

C| cotx> 1 tanx< 1, 1efq, 4K 0<x<%

WW(O,B q £ ()>0%

a7 (ogjﬁ' f TF T He B

IETETUT35 3 cm A1 1 T MR fete o1 7 fohan S 81 96R o o7 Sqeh!

590 0.05 cr/s &1 W W 98 W B 98 R A1 I (58 HRT e5hel 9 @l 8
S SH! BRI 3.2 cm @

T A AT foF € T avad w1 B - 3R sHe 89%d A 7

GE| A=7r
dA dr
P — = 2mr— sygen 1w
dt dt ( )

o e #1 s 1 A = dr= S A =005 cmis
Tafere dehet | gfg 1 wfre < Freaifera @

dA
dA = —(At)
dt

dr
= 2ntr| —Ar | =
( ar j 27r (dr)

=27 (3.2) (0.05) (r=3.2cm)
=0.3207 cm?/s

FETET0T 36 THMMAIH 1 3 m x 8 m &1 SFAHR =& o Fdeh i ¥ THAM o i
W I T & e hl A gah Fed Th Tgeh sHMT ¢ 39 TR o+ Hgh
1 HAfRAH ST 1A IS
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T WA AT o e fRT Y o T 9ol W1 @EEl xm B, q S T S X,
et 8 — 2x 3R HISE 3 — 2x (MR 6.23) B AR HgH 1 3G V(x) €

x|l

X

x| 22

X

8-2x

() (b)

3TTeRTd 6.23
V(x) =x(3 2x) (8 — 2x)

V'(x)=12x> —44x+ 24 =4(x-3)(3x —2)

=4x3 — 22x% + 24x,37d:
V' (x)=24x—44

C| V(0= 0@x=§aﬁu=3m3ﬁmé|mx¢3(aa‘f?)
2
ESSIlY x= 3
S \% (z)z 24(3J—44=—28<0
3 3

ZHfIT x :émwﬁg%mhaﬁ%ﬂwéimﬁmﬁ@ m s % o
wéﬁmﬁawﬁ@@wﬁwwwmmsﬁﬁmﬁf@a%

2 3 2
V2] a[2) 2o 2] 404 2] 2 2900
3 3 3 3 27

mmﬁ@ﬁﬂhTRs(—@)uﬁlwéaﬁﬂ@xmaam%l

x THEAl H IUR A Rs (§+500) 21 THEA I o G Fd FISC S oIW
Aferspam oy 3IfSia & o fau s=T =nfew)
Tl HH AT x gehTEal 1 foahd god S (x) € SR x 3ehTedl w1 SIS Jod C(x) B

q@ B UM T
2
Sx) = (5—i)x=5x—x—

100 100
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R c(x)=§+500
39 UHN, ¥ Hor P (x) Feifed g ued 2
x2 X
P(x) = S(x)—=C(x)=5x————2_500
(x) (x)=C(x)=5x 100”3
2
P PO = 24— 500
57100
5 P 2o X
W=7

FAP (x) =09 x =240 U Bal § 31 P’(;:):Q—é.sxrm P"(240):;—é<0 2
T TN x = 240 Sead 1 fag ?1 ora: Fmfa sifersnam o sifsfa &2 gevar @ afg

o€ 240 THTAT Sl B
AT 6 GT fafaer gyraeit

1. fag T £ =28 gR1 vew WeM x= e R IeE 2
X

2. T fafvea smaR b & T wufgeng s 1 999 =T 3 cm/s 1T R G e
Wl 21 59 GHF 5 IS 1 GUE T YR o e ¥, SHeRT &5the fehat
IS ¥ T @I B

3. a0 A1d Hifed o ™

4sinx—2x— xcos x

f(x)=

2+cosx

Y e wer £ (i) TR | m (i) R gemE @)
4. S G I 5T R f(x)=x3+i3,x¢oﬁmw
X

(i) =M (i) grEEH B

2 2
X

5. m?+§=1¢mwmﬁwwwmmw
forgert oitd @ a1&1 w1 T w2
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10.

11.

12.

13.

14.

15.

Tfora

. SFAHR SR & AR Rl 1 2 m Ted 3R § m’® 3TFad &1 Tk o

TFFT FI T K1 FE FE R AR TR F Fmior § SuR & fAU Rs 70/m?
3R SR W Rs 45/m? =4 371 ¢ o a9 @< 9 oS! ®1 dnd = 82

. W I SR ek o ok URATG 1 AN kR, ST k Tk TR B fag S R s e

&Rl b1 AN FeTad €, S ot 1 ST g9 6t e 1 g R

. frelt omad o TR o4 orefad o SRR arell fagat €1 fagwt w1 wyul ufmm

10 m 21 quieen Geit fagsht @ siferman e o o fore fagst %1 fammd @
IS

. TSt Y qetetl @ g 3R b T R Brage o ol W feom w fag R fag wifsg

ﬁmﬁﬁwmﬁ(angb%)g 2l

37 fogatl &1 I T /¥ T} () = (v = 2)* (x + 1) G F&d He 371,
(i) T Seaan fag @ (i) T Freram fog @
(iii) T wfed fag 21

F(x)=cos?x +sinx, x € [0, ] SR Y& Hor £h1 ey S=eaq SR ferag |
1 eIy
g HINT fF T » 75531 o6 Tiiel o6 STdTa S=aa Taad o od g 3 ohi

o 4r
W'I'St ?%I

A AT [, b] T IR Tk ®e £ 8 36 TR T 996 x e (q, b) & Tog
£ (0)>0% @ fag T B (q, b) | £ TF aHH B 2

fag FIfST 7 TH R 553 & il o 3faila Stfererdd 3T o oo shi Sars

2R 3 stferram e s 9 R
NG

fag HIfTe R T FI0 o IR S 1 o I W o Siaria sifuswad
AT o Se i SEE, Tp o SIS hi Th [qe © IR s i Aferhad

4 3 2
A™Ad —Th” tan” O 3|
27 &

19 § 24 % o T9 o T IW FU
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16. TH 10 m B0 o SR 6t ® 314 m¥h #1 R Y T 90 S 1R T
T T T H g W

(A) 1m/h (B) 0.1 m/h
(C) 1.1 m/h (D) 0.5m/h
qrTIT

* ﬁ@@y@@ﬁ@x%ﬂﬁ%ﬁﬁﬁ@y:f@)aﬁww
@vﬁaﬁa%ﬁ?ﬁ%a‘r - (x)) x o EUE y ok GRedd 1 <X ! el

dy
T © 3R 5} (N () x=x, T) x % T y & Frefad 1 T A
X=X()

frefa st 21
4 qﬁﬁl’lﬁ’]ﬁxﬁ'{y, t&@%%ﬁﬂﬁ@ﬁ&ﬂﬁx:f@)ﬁ'{y:gm,
qa J@en w9
dy d
dﬁ d)t) dt’ qﬁ_ 0
* TH T f
(a) A [q, b] | FEfAE € AR
[a, b]fl' x <x, =f(x)<flx), Tt X, x, € (a, b)a?ﬂ_'l'q
foheud: s 9% x € [a, b] & T £ (x) 20,2l
(b) A [a, b] § BREM T Af
[a, b] | x, <x, =f(x) 2 f(x), Tt X, X, € (a, b) & fow
foheud: 9f€ Y& x € [q, b] % fT £ (x) 0TI
& THeF fH WA Y TH g c A WA 7 (0)=0 f SFasherta &l 2,
f 1 wifaes g e 2
¢ UIT IFFRAT THHUT T AT Toh fofaa Siaded [ W He £ IReia 2l
M AT [ H Tk hifder 95 ¢ R Her £ Tad € o
() & x5 ¢ o oEf 3R @ < R wqar @ 79 £ (x) 1 TUg ¥9 9§ w0
¥ uftafdid g € etefq oo @t iR iR wafe fere g fog w afk
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Tfora

f7(x)>0T ¢k IR AR SR v e T@w fag WAl £ (x) <0
T ¢ T Soaqq 1 Th 95 2

(i) S xFig % avff SR ¥ TR @R T € @@ f () F o =W A
o1 wRE BN & e ¢ AT SR SR T fre Yo g W
TR £ (x) <O T ¢ o A AR AR v Frehe e fag W Al £ () >
0da ¢ T Fefad o1 T fog

(i) S xTogcoh oE R W < R ggd ® 99 £ (x) qRafid T8l e
? T oA @ T Saag & fog @ oIk A @ T fean % farg)
ard W 9 YR 1 fag ww A oitedq fog R

o fEda srasers TRerur O iy U Sfauel [ W FUs GRftd e @

AR ce I Bl A AT £ ¢ R AR & SR SFeshe4d 2l @

() TR f (0)=03W f”(c)<0 & x=c T oaaq w1 Tk fag 2l
f 1 T S=Ead "M £ (c) B

(i) TS (c)=083Wf”(c)>0qd x = c TFHE F7=Fq0 &1 T 55 21 5@
feafa & £ o1 worE fetam wm f(c)

(i) A £ (c)=031R f”(c)=0,qs T T SFHA &ell 2l

7 feorfq o &9 U9: o199 gUH Sfesherst TE 1 T i € 3R T
T FW © Toh ¢ S=aqd, Feae = Afa aieds #1 fag 2

ey Seaaw o FRue Fefqe ol i Fd 3 &1 SAERIE o 8:
BT 1: a0 | f o6 Gl Hifaeh o5 A HISTC AL xoF o I 91 I
HITY ST&T a0 Al £ (x) =07 f e Tl 2|

BT 2: 3 o A foag wfifsu)

TROT3: (0T 1 9 2 § W) 9ft fogeni W £ oh ¥Hl &t 7o il

UT 4: =ROT 3 | MOAN W W £ oh Wl WA A W S SR e we
1 AT Fel SeuaH A/H, £ 1 FRie Seuad 9 iR freta| |, £
ey fetam A g

J

> —
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