(Application of Derivatives)

3 With the Calculus as a key, Mathematics can be successfully applied
to the explanation of the course of Nature — WHITEHEAD <
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Tl (4, -2) ¥ SH dreit T8t @1 T FHHI0
y=(2)=2(x-4)

a y—2x+10=0%|

2 2
IEELT 17 T %+;—5zlmwﬁgﬁﬁaﬁﬁﬁqﬁﬁmwwﬁ(nx-a&¢
o6 T B (i) y-2T§ F TR B

2 2

gﬁ%+;—5=13:rx,éswﬁaaqaw=raﬂﬁm%ﬂww%:
e
2 25dx
d =25
el @& _T2X
dx 4 vy
() @@, el W@ x-A H gHR ¥ AR IR gIuar v €, fomd
d -25 . 2y
Lo 0= 2222 0 g v 31 7 qelt o § S x= 08 @ =]
dx 4y 425

Y x=0TW 32 =25, A y==+ 5 figerar 21 37: fag (0, 5) 3R (0, — 5) W & ww&f
R w3l {@d -3 o GHiW 2
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(ii) el e y-ser % wHia @ AfE gHs sife w1 e v @ e ;Tyzo,
X

2 2
My =0 e 81 30 AR, —+2-=1 ¥ y=0R x==2 foerar 21 o: 3 fig

4 25
(2,0) 3R (-2, 0) ¥, &l W 9l @ y-2781 o THIR 2|
mwa%y:Lé?wﬁgaﬁmwﬁ%@ﬁmaﬂﬁqaﬁ%
(x=2)(x-3)

Xx-378F 1 e T

o1 e ST fR x-318 Wy =0 a1 €1 @y W@ = 0 q9 ok o GHie
x =7 Il Bl 81 39 WehR ofgh x-3781 ol (7, 0) T hiedl €| 37a sk oh THIHOT i x
o WU TR Hid T

b 1-y(2x-5) .
- 23 (=)

] 120 _ T
i Am‘mmzﬁmm%

zafery, w9l W@ &1 (7, 0) R Jaor 2%%4 3@: (7, 0) W a3 @ 1 FHEHT ©:

y—0=2io(x—7) 70 20y —x+7=0%

2 2

TEETUT 19 T x3 + 33 =2 & 65 (1, 1) T Tt 3@ qen Afereia o Feiiehon A Hifsm)

2 2

T x3 4% =2 T x, & WUY TR FH R,

-1 -1
3 3

dx



3TaherS o TN

zgfery, (1, 1) W Tt @1 &t gaor Q} =—1%l
an

dx

zafere (1,1) W a3t @ 1 gt
y—1==-1(x-1) a1 y+x—2=0%
e (1, 1) R Afqed &t gaomar
_1 :1%
(1,1)® ot Fiyaomr ©
i, (1, 1) W AfTea 1 FHHT

y—1=1x-1) Ell y—x=0%l
FarEvor 20 U 7T o
x=asin*t, y=bcos’t

&@ﬁg,ﬁﬁﬁ%%,m@ﬁ%@wwemmaﬁaﬂm|

T (1) 1 ¢oh 9UeT Taehed i T

d. . d )
&> 3asin® tcost qn Y _ —3bcos’ tsint
dt dt
dy
v gt —3bcos’tsint  —b cost
Ell Ay T — —
dx dx 3asin”tcost a sint
dt
b
t_E Q} ) —bcosazo
EE| =T T 4|« "

LT
asin—
2

227

. (1)

Sﬁ'{mtzg,ﬂax=aﬁ9ﬂy=0% 3d: t=g W A (¢, 0) W fIC T 55 T v

@1 H1 gHR y—0=0(x—a)3194'fﬂy=0%|

YyATaet 6.3
1. 3% y=3x'—4x % x =4 R T W & JI0I Fd HiwQl

2. Wy:x_;,xﬂé%x:lom@ﬁ%@ﬁuawamaﬁﬁm
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10.

11.

12.

13.

14.

TfoTd

TRy =x—x+ 1 T W@ ® g 39 fag W T wifse S

x-ﬁ%ﬂ'ﬁ"2%|
Thy=x 3x +2 H TR W@ H FEU 3§ fag W F@ wifew S
x—ﬁ%ﬂ'ﬁ"3%|

THx=acos 0, y=asin’0 & e:%m AMTs HT FSUTA A HITTT)

9% x=1—-asin®, y=bcos* 0 Ozg‘T{ AfYAd T YA A1 HITTT|

TF y=x— 32— 9x + 7 R 37 fageti =1 7@ Fifew 579 w® wuf Wl x-e1e
o THIWR B

TH y=(x—2)* W T fag 9@ wifse fom w= o9t W, fagett (2, 0) @ik
(4, 4) = T =Tt W@ o FHER 2
Wy=x3—11x+5tl'{w1%|§_°|ﬁWWWWWWy=x—H%I

W—laﬁfqﬁf%@ﬁaﬂmaﬁﬁmﬁaﬁyzL,xi—l =)

x—1
T7et A 2
YEuTdT 2 arelt Tt {@ned 1 GHIeRIn [d Fife] S o yzx_3,x¢3ﬁ@wf
H B
Womﬁﬁaﬂﬁ%@aﬁaﬂW%aﬁmsﬁwy=ﬁﬁw

I 2

2 2

EED %+%=1Wﬁﬁ§3ﬁaﬁ§ﬁwﬁqmww

(i) x-3181 % HHR 2 (i) y-2181 o I €
& ol W ffde fagell w9l @ i eifirete o weienor A it
(i) y=x*—6x+ 13x2— 10x + 53 (0, 5) R
(i) y=x*—6x+ 1382 — 10x + 5% (1,3) W
(i) y=xF (1, ) W
(iv) y=x>% (0, 0) W
v) x=cost,y=sinta5t=§ ™
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16.

17.

18.

19.

20.
21.

22.
23.

24.

25.
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Th y=x2—2x +7 1 T @I HT GHIHWO FG HifoQ ST

(a) @2x—y+9=07%% HHHR B

(b) @1 5y 15x =13 R @9 2|
ﬁq@?ﬁmﬁWy=7x3+lla?ﬁﬁ§3ﬁﬂmﬁ%@ﬁ3ﬂm%ﬁﬁx=2
AMx=—2 2l

Th y=x W 37 fagatl & 7@ FHifvw 9 W w9t @ w® gaoa 6y &
y-Fréenish & TR
a%y§4x3—2x5,m3—rr1%lgaﬁﬁmﬁmﬁ?mwwﬁwﬁgﬁw
St 2

T a2+ )2 — 2x— 3 =07 37 fagent W Toet T@redt & Geeor T wifew et
W J x-318 & GAN &

Thay =x° & TOg (am?, am®) R AMTAT 61 FHHOT G HITQ

Tk y =x + 2x + 6o 3 ATl o GHIHIT A DI ST @M x+ 14y +4=0
% T B
Wy2=4axaﬂ%|§(at2,2at)‘ﬂwwﬁ?ﬁ%&ﬂﬁwaﬁaﬁml
fﬁﬁaﬁﬁl@ﬁ%aﬁx=y23ﬁ1xy=k®?@iaﬁw*ﬂm%,aﬁ
8k = 121
aﬁrqlamxz

— -
a

gzla@(xo,yo)mwwwwwawwmwl

T p = /3x — 2 1 37 T @3 o FHHI A RISC S 4x —2y+5=07F
TR T

T 26 3R 27 § TE SW H TG HifST

26.

27

Th y=2x>+3sinxH x=0W sffreia 1 goorar ?:

1 1
(4) 3 B) 5 ©-3 0 -
e g Wy=x+1,9% 17 = 4x %! 9 @ 2?2

A) (1,2) B) 2,1 ©) (1,-2) (D) (-1,2)%

6.5 At (Approximation)
39 IT%% § &9 o UM & df-1ehe 9 &1 A &3 o fou steehall 1 J4 S|

* ) ook T WHHIU T HTEd § I Ik Yiarewe fag T &9l Y@ wWER o |
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WWf:D—)R,DCR,WWW%SﬁIy=f(x) & T T R
aH i x & 'R arelt fRel sreq gfg 1 gdtR Ax @ we @ &1 TR
Wﬁﬁxﬁ@ﬁ%&&%yﬁ@ﬂ%ﬁAy@gaﬁaﬂﬁéw
Ay = f(x + Ax) — f(x) 81 &0 3 Frefefaa =i aftnfid 3 2

() x o TaHdA Bl dx Y T HI & ql
dx = Ax 9 R e @) Y
(i) yoh STIHA Bl dy ¥ The HA & aAql

Qx+Ax,y+Ay)
S (x +dx, y +dy)

dy = f'(x) dx 39 dy=(%]Ax 9

wfafod w

T M x &I GO H de=Ax 3T0&hd —
DIeT B & A1 Ay Fl T SUTH WiAHA dy
i‘%gﬁwmﬁ“dyzwmmxo .

|

Ax, Ay, dx 3R dy o SATHAE = & Y’ 3TTerfa 6.8
faw ameptd 6.8 2fEml

ST Wit Ao ehfa I eAM H TEd g e 3E € R T W)
(Dependent variable) &1 3T@ehel =X 1 gfg o THM & © W@ fob W@ =W
(Independent variable) &1 $fehed =X &1 9fg & THM 2|

SETEIUT 21 f36.6 1 Gfehed i o falq Tashal 1 YA SHifeu)

T y=+Jx AT Sl x =36 IR AF AT Ax= 0.6 21

E| Ay = Jx+Ax —Jx =+/36.6 —/36 =/36.6 -6
J36.6 = 6+ Ay

3 Ay GheTehed: dy o SR ® AR Frefefea @ wew €

dyy 1 ——
dy = (dx]m_2&(0.6) (FifF y=+/x)

1
= —— (0.6)=0.05
2436 06)
T YFR, /36,6 F1 G=THe 0 6+ 0.05 = 6.05 B



3TEeherSl o STWAN 231

1
IETETOT 22 (25)° HT ThEHe FW o ToTT STa T YENT iU

|
& e o 3Qy=x377|%5fx=273ﬁ'{ Ax=-2 @l
11
ad Ay = (x+Ax)® —x?
1 1 1
= (25)3 —=(27)} =(25)* -3

1

o (25)° =3+ Ay
39 Ay |f=Thed: dy o TR & 3R
_ (&
dy = [dxij
1 !
-—2) (HifR y=x*)
3x3
_ 1 1 (—2)=_—2=—0.074
! 7
3(27)%)°

1

TH TR, (25)3 HT WHe TN T
3+(—=0.074)=2.926

SETETUT 23 £(3.02) 1 GiTehe AM F@ HITY ST f(x) = 3x% + 5x + 3 B

& A ST x =3 3R Ar=0.02 21
F(3.02) = f(x+ Ax)=3(x+ Ax)® + 5(x + Ax) + 3
e AT o Ay = f(x + Ax) — £ (x) B
zaferg S+ Ax)=f(x) + Ay
~f(x) + f'(x) Ax (FfE  dx = Ax)
~(B3x2+5x+3)+ (6x +5) Ax
£(3.02) = (3(3)2 +5(3) + 3) + (6(3) + 5) (0.02) (Ffeh x=3, Ax = 0.02)
= (27 +15+3)+ (18 +5) (0.02)
= 45+0.46 = 45.46
3d: £(3.02) T Wi-HS AM 45.46 21
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IETETUT 24 x HIeX ST a1 o9 i s § 2% &1 gfg oF RO ¥ ¥4F b ¥
gf-tehe afad™ A Hifsg)

Tel = SN R
V=x?
dv
a0 av = [Ejm = (3x%) Ax
= (3x2) (0.02x) (TR x T 2% = .02x)
=0.06x° m?

9 UFR, 3 § Gfee aiadd 0.06 ¥ m® §
SETETUT 25 ek Tl 1 3391 9 om A1t St @ 5w 0.03 e &Y 3 @1 39ek e1maA
o Yo § Af-ehe Fqfe T Hifag

o1 A oifery fop Mt st B @ @R 38k o9d § JfE A1 39 IR £=9 cm
3R Ar=0.03 cm@| 319 A T & V

4
V=§TH’3@‘R?T%I
aq ﬂ_4 2
g A
Tgfeq dv = (;}ﬂj Ar = (4 r*)Ar
»

=[4n(9)*] (0.03) = 9.72wcm’
Iq: A o Uieher | @hehe A 9.727m cm’ 1

UoTaelt 6.4

1. 3T9hcl o1 YA ek ffaiead § § Ycdsh o1 Giehe UM SIS oh i LIt
waﬁrﬁﬁm:

() 253 (i) /49.5 (i) 0.6
1 s 1
(iv) (0.009) (v) (0.999)° (vi) (15)*

1 1 1

(i) (26)} (vili) (255)* (ix) (82)*
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(x) (401)% (xi) (0.0037)% (xii) (26.57)%
(xiii) (81.5)% (xiv) (3.968)% (xv) (32.15)é
. f(2.01) %1 Gf=ehe T T HINC S&l f(x) = 4x2 + 5x + 2 1
. f(5.001) 1 GfTehe T A HITTC Tl £(x) = x3 — 7a2 + 15 B
. xm YT aret o9 F gST H 1% J§ o RO 99 o A | o aren di-iehe
TR T it
. xm ST arel 59 T ST H 1% 6 o SR 59 o I3 &hel | o aret di-Tehe
TREdd T it
. T T @t B 7 m oA S ® fSEE 0.02 m Y Jfe @1 3HeR o %
Ifihe ¥ Gf-tehe Ife I Hif
. T T B 9 m St @ fEH 0.03 cm w1 e 1 THH T8 ek
o Yo § Af-ehe qfe T Hifg
. AR f(x)=3x>+ 15x+ 58, @ £(3.02) 1 Gihe TH 2
(A) 47.66 (B) 57.66 (C) 67.66 (D) 77.66
. ol H 3% gfg o HROT Sl xS T & A § Gfrehe ufted ?:
(A) 0.06 *m* (B) 0.6x*m® (C) 0.09xm® (D) 0.9 xm’

6.6 o=\ 3T fe=aw (Maxima and Minima)

30 Te3] U, g9 Taf= worl o Seuan iR faw 7l w6t O e | sraehers
T Hheqd 1 TAM HTT| a%qd | §H Th Hed o e oh aaq fagafi (Turning
points) %! M@ HT AR 39 YR 37 fagati sl = w4 59 W 1@ T sifemad
(T AqH) T IET 21 39 TR ok fagei 1 I Tk o &1 i@ Eied | 9gd
I B 2 THoh Afafied 8H T Fod o1 el S=aad 9H (Absolute maximum
value) TR fd& =AaH A (Absolute minimum value) ¥ T &3 S g STIIIH
e % A o fAu eTevasw R

Y 'Y 3fer Sfted w1 f=fafea guemst @ faar
() Ha o g % TH o © B Al |9 Bl P(x) = ax + by’ §N WS § @l

a,b R T AR x 90 The H G ok gail H Gem 21 ufd whg fmad g
rfersham @1y 3?2



234

(if)

(iii)

TfoTd

2
W60mﬁwﬁﬁﬁﬁﬁﬁﬁ@ﬁ?hu)=60+x—%a¥§m

Frffer w1 & o et 3, Wty T @ Ak AR g SR o) S
S B e ferat tfreran SamE de wEaT?

I3 1 Th AU BfARE T f£(x) = x>+ 7 G Y&d UY ok I 3 @I 2l
fag (1, 2) W feord © A 39 et =i el AR =med @ v gy
3Gk fishedn 8l 98 Fihean i et 2

ST grEel § 9 qdm § 319iq §6 YW %ol o Seuad st fean
T 1d T =ed S| 3 THENS h GowH & fow gq fafed Tk wer
Aferehem WM A1 a9 7 9 T Seead o e e o faget @ik e
fogatl =t fuffa & o adeon sl g &

AT 3 A SNy T HqUe 1§ Th Wer £ R €, 99

(a)

(b)

(©

f1 SeuH A [ He €, a1 H % f6g o a1 ofae 3@ wER € R
fOzf(x),V xel

& f(c)H 1 f 1 SoIad A hed & R fag ¢l ¥ £ & S=uad dH
aren forg et S 2l

o fam oe 1 H v ® A 1H wh TS5 ¢ o oifde ® 3 TR
fO<f(x),Vxel

TEAf(c) R 1H f H1 Fefaq 91 Fed € 3R fag e [ ¥ £ & Freaw qm
e forg et S 2

¥ / Weh =8 A (extreme value) T ael hel heard € 4 [ H T W fag
¢ 1 A 38 WhR € 5 £(c), £ o1 S=uaq WM 1ol e oM 2

7 feafd 9 f(c), 1H £ o1 =0 AH e ¢ 3R 55 ¢ = fag seam 2




3TaherS o TN

235

ot Td L Ghd ©, (ST 27) |

ST 6.9 (a), (b) 3R (c) F =01 Fw faRT= werl & werE TRt
oy § fo & U fig W S=uan 9 SR fread 7 9 % ¥ Ferd fierd
2| ada ¥ STerEl § 8H 39 Herl & S Teehiord Tel i © Seaad / Fread |e

FEATETOT 26 f(x) = 2%, x € R¥ U&T HeH f o IoaaH
R frefqm WM, afk K & @, 99 i
7ot TS T Her o 3@ (3Tehfd 6.10) W 9 e Hohd
TR f()=0ak x=0% 3R
f(x) 20,8t x e R& fom
zafay, £ o1 feae a0 @ R £ o e we

1 55 x = 031 3% sifafad oo § 9% off @1 51~

THdl & foF e £ % HIE SeuaH WE TR €, o6: R
T o Seaad HH 1 fag Tl 2

3-2-100 1 2 3

Y/
3TTeR{ 6,10

X

1 FeaaH HH (- 2) = 4 2l

| feumit | =fz &8 wem % W F e [ 2, 1] % W H b x= -2 RS

JEEIUT 27 f(x)=|x|,x €« RGN U&W ®ad [ ok
ooy 3R f=am 1M, A wE @ @, 9 Hifew)
7ol fRU T e % e (3eRfd 6.11) |
F(x)=0,@H x € R f(x) =0 4% x=07
zafere, £ f=am oM 0 ® 8iR £ o frew

e

=W

>X

T g x=0% SR oEE Y T A T AR
Hf o1 i Souad 9F Tl 81 o1 R ® i 3=ad
= w1 fag & 2

feauit

55000 133

Yl

3TTRTT 6,11

(i) I B e % Wd & had [—2, 1] T6 Gifgq &, @ £ H Ieaaq q=

|—2|=27mmI

(i) SR 27 H &4 ? foF BeM £, x=0 W Ak T B
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SEAETUT 28 f(x)=x, x € (0, 1) §R & el o Seead SR a9 A, 4fg i @l
qr, Fa ifsrml v

7o U siaa (0, 1) ¥ o wer wh R adam
% €1 e £ % ST (STRfd 6.12) W T
wed el © for ®er 1 fream |Jm 0 o <E eIk
o Teheqe fag iR S==am WM 1 o rf 3 &
frehean fog R g1 =ifew) & U9 fag suarsy €2

T fagett i sifhd F a2 ava §, Ak X<Q 1 X
. % y’ f ) =xin (0,1)
0 %1 Fhe fag x & @ - <xp T x; €(0,)) 3T 6.12

% fore iR afk 1 &1 Frokeam fag x & @ Wt x, €(0,1) * fow x12+1>x1 2l

TEfay T T %o 1 e (0, 1) W 7 hig Seuad 71 ® SR 7 € i et
M B

femuit uew 3@ Ghd € o STt 28 7 AR £ ok 9ia § 0 SR 1 i wiwfed WY
fern ST etefd /o Wid w1 ageL [0, 1] X S ST @t %o @1 feam A
x=0T 0 3R =99 AF x=1 W | 2| orqe § g9 ffaiag aiom e 2 (39
aRom ) Iuufd 3 T % &5 9 9l @) |

Ui Teh{SE (monotonic) Tt 3T URTITYA Wid o 3 feigant X Ssoau,/fFetaw
TEUT HIT 2

29 R 7 31feek A9 ©F 98 & for H9d e W Yo Gad el o Soadd
AR Frets 9= g 2

| e foooft | foreft siawrer 16 ke e @ wAR afwm @ fo 18 wer 1
A 2 A B 2

T 7= H T Tg9 SFRel W qRIq o o Seaad o feaw uel o 9
H 9] H fomm 3

3TN, T 3AHfA 6.13 H IV T fRhEt He oF Ae@ H1 T899 i fEu &
e 1 T fagatl A, B, C e D W IHAM ¥ gEHH A1 faaiva: graum ¥ Jxae
21 21 37 fgef 1 o o adq fog Fed &1 79: e e i a7 fogett w e
o T BE TRE A BRI AL S 21 A 9k W faget AT CH ° gk & we
(Neighbourhood )& we 1 Fefqq M ©, S ST 701270+ =feal o stefiami




>X

X'<5 ' ' '
v’ TR T 6,13
(Bottom) W 21 36t YR fagefl BAa D & ¥ Yeieh o QAo | o &1 Suad 7
2, St STR! STO-STO Rl o el W R1 56 HRer W fagaii Aden C®
forefam A (a1 |rder fretam | w1 fag den B SR D w1 T Seuad 9 (A1 9re
S=aqq AM) o TS5 THS S Hehdl €1 ol o LG STedd A SR e feam
T o SHH: el 1 ST SeuaH SR T FEae wer s )
e e ey ®9 9 fretetaa aitamn 4 2
TRATeT 4 | ST £ Tk arEdfesh HHE e @ 3R ¢ e £ % Hid § T SAaieh
fag 21 @
(a) ¢ H TAHT Iwaqq &1 fog e @1 € AR wh W A>0%8 fF
(c—h,c+h)¥ TF xF T f(0) > /() BNTT f(c), BT f HT TIHE Saad
M FHEA 2l
(b) ¢ T fean @ {65 wer S @ 9 © W A> 0% TR (c—h, o+ h)H wsht
x o T f(e) <f(x) Bl T8 £ (), BeM [ 1 TFE o 7 e 2
S gieshion @, sugs gRwm &1 e € T 4 x=c, W £ ®
Seaad o1 fag 8, @ ¢ o STEUH 1 ST ST 6.14(a) o STER BN A ST
o A (c— h, ¢) ® e fafum (31efd £/(x) > 0) R SFRA (¢, ¢ + h) T e
A (A f'(x) < 0) &l
T8 7e o frsher ® T f7(c) otawa € = = =gy
Y Fi©=0 Y
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T THR, AR ¢, Bo £ H1 g Fream fog @ q oo U 1 et
pTa 6.14(b) o STTHR BN F&T A (c— h, ¢) | £ BEHA (A f/(x) <0) ®
AR SR (¢, c+ h) | £ adam (3refd, £/(x) > 0) 81 78 GH: e 2@ € % £/(c)
3¢ 8 I B =feul

Irfed ufteat @ & frafafed o gra & 2 (faan saufa) |

THT 2 HE ST Tk T Siae [ 6 £ T R wed @1 "/ ot ¢ e [ e
fag 21 9% £ &1 x=c W TH WM I=9am A1 Th 9 e 1 fag @ 9 1)
=08 o f 95 ¢ W sfehera &l 2

froguit SR THa &1 focdm emavas w1 T R g e 99 fe ww fag o w
Fhels I & S € I8 avad T € R 9 g Seaan a1 sy e
w1 fag @1 S AR f(x) =23 8 @ £/(x) = 3x% 3R AT £(0) =071 T 0
T @ T Seuan oI 7 & e e fag ?1 emefd 6.15

T £ Hid | T g o, 9 WA @ f1(c) =08 Ao f Aok
qﬁ%f waﬁrﬁmﬁg (Critical Point) FEA 2l Wﬁmﬁﬁﬁfﬁgcﬂ
Tad & 3R f1(c) =07 @ Iel Tk & /4> 0 k1 M & FF WA (c—h, ¢+ h)
T f ke Bl

319 BH hadl JUH STaRTTS 1 YAN hich WM Soaan fog a1 T fead
fogatl ! @ ® w1 oRamfary T&ga S
T 3 (WAW ITFeheIST UIETUT ) WM e foh Tk wor £ Rt faga siaue 1™
aRenfia @1 99 oS for 7 siqrer 1 o feorg wifaes fag ¢ @ ad 21 a@
() xoF fog c ¥ 8 M F & & |-y, A
f(x) 1 Tog o7 @ R | ufRafda g @ X
ateriq afg fag ¢ o ol 31k IR SUeh qaf ) =x
e & g% fog W f/(x) > 0T ¢k
Tl R IR wEiE fehe &y fag ®
[0 <07 @ ¢ T Ioww T fag 21
(i) x& Fig @ & 9 9gd & oA AT O
f(x) 1 Toe =0 @ oA H gREfda g €,
Feifq AfE g ¢ o IR IR 3R SHes qafe
e & g fog W f/(x) <0 TN ¢k
TR 3R IR SEeh Tat@ e o g fag ,
W f'(x)>0 8 @l ¢ T e f6g 2l a@éens
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(i) xo T9% ¥ B H agd o WY AR £'(x) 1 Tog ufafdd Tel e €, @ ¢ 7
At T Seuan fog @ oI A T freran fag) o o, 59 9K o fag i
qfq 9ftadd fog (Point of Inflection) (TERfA 6.15) Fad 2l

% ¢ B f o Tk WHE Seuad 65 € @ f(o) BeH £ 1 @rHE
IoIcH AH B 6 YRR, AR ¢ HoH f 1 Tk e e f6g €, @ f(e) Ter f
1 A Fefad 7 f1 SRR 6.15 IR 6.16 T 3 i S e S 2

3TTHTT 6,16
SETETUT 29 f(x)=x*—3x+3 §R US4 e o oy Trig Seeaw iR Ty feram
o g+t fogst w1 7 Hifwl

o T|l fx)=x*-3x+3
a ') =32*-3=3x-1)@x+1)
gl () =0=x=13Wx=—1

T TR, Shad x =+ | & U wifasw fag € 1 £ o g Swad v e
frrefam gorfaa fog e 9o 81 T8t €9 x = | W WE0 W 2

e ST foh | o Frere iR 1 o R @R /() > 02 3R 1 o FeRe 3R 1 &
TR SR f7(x) < 0 81 3T Jord STesherst T gRIx = 1, T freaw fag @ ol
T fam |1 £(1) =121

x=—17 g |, —1 o e 3R —1 o =&t 3 f7(x) > 0 3R -1 o fhe @R
-1 % T SR f(x) < 0 | SHIAT JoH STaehersl GOeT0 R x = —] T Soead 1
fig © 3R T S=uaw HH f(-1) =537
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X HH F'(x)=3(x-)(x+1) a1 Tag
TR SR (A1) >0
1% e <arrq°fam(wo.9> <0
TR SR (AMT—0.9) <0
- fe <arrq°f3ﬁ'{(w—1.1) >0

SETETUT 30 f(x) = 2x* — 6x2 + 6x +5 ZR YA e f o THF Ioaaqq IR T
Ty fog 9@ ifs)

& ARl

flx)=2x*-—6x*+6x+5
a ffx)=6x2—12x+6=6(x— 1)
a1 ffx)=0=>x=1

T4 YR Shadd x =1 €1 f 1 hifask fog 21 o19 &1 39 f6g W/ o T S=aay
T T ey o fore wdem s fen % 94t x e Ro faw f/(x) > 0 @R fasi
®9 Y | % THT SR 1 % IRl AR SR I SR & HH o ferT £7(x) > 0?1 zEfeT
T ehers TUEl § fog v =1 7 Al ST Seuan 1 {65 © SR 7 € e feen
w1 fog 21 3d: x =1 T Afa afad (inflection) forg 2
- fooott | e AT fR SRR 30 H f/(x) F TR siale R § el ot T
A ;[ ok @ H i off o fag @ ? iR sufey g Seuam @
T Fretam o i o fag e R

379 T fohdl 9o e & T Seuad iR T feam & wlermn o fag u
T feranfafy weqa il 28 Ter0r Joq sTdehersl W& 1 ol | WA W 2l
T 4 WA ST Tk £ fordlt sfauet 16 9Reifia T ®er € 99 ¢ e 181 3 ety
& £ ¢ W IR AR Feeherd g1 ad
() AR f'(c)=03ARf"(c) <0l x = ¢ W I=aad &1 Tk fag 2

QN H £ 6 WEE S==ad 9 £(c) B
() 3’ f'(c)=0 AR f"(c)> 07 x=c T feam &1 w fag 2

TH T H /1 T e 1= () 7
(i) AR f'()=0 AR f"(c)=0% q F8 TV EHA & el 2

79 feafa o &0 TH: Yo raehelsl THe0T W AN SR 98 A1d i € TR e

eua, Tretam =0 Afa afted & fag 2
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| fooult | fog ¢ W @ AR AR sreeher € T wHN A ¢ W S %
fgdta saperst w1 sfeqe 2

FETETOT 31 f(x)=3 +|x|,x € RN YA Ted £ 1 T F=a9 9 A wifsa)

T o S foh faal T x = 0 W Sraehera T8l 81 36 R fgd sraehers qhieo
SAHA Bl Sl 81 76 B0 YU 3Tehels TIET0 id 81 A HIfQ f& 0 e /1 Th
wifaer fag €1 319 0o ot 3R, f(x) =3 —x 3R AT f/(x)=—1 <0 WA & 0
& T SR, f(x)=3+x® IR @AY f7(x) =1 >0 B TS, JUH 3Tkt TIE
SN x =0, £ 1 g feam fag @ qeon £ o1 T =Fam q6 £(0) = 3 @)

SETETUT 32 f(x) = 3x* +4x° — 12x2 + 12 GR USd o f o TIHIT Seaad iR T
fream 9= 9w

. Y
e - 1 5
({) X
F () =32 +4x° — 120 + 12 X%
A f) =120 + 128 - 24x = 12x (v — 1) (x + 2) R
a x=0,x=13ﬁ'{x=—2‘1'{f'(x)=0%|
FWfU(x) =368+ 24x 24 = 1232+ 2x-2) X< A h o 50X
£"(0)=-24<0 Y
— £7(1)=36>0 TeRTd 6.17
f"(=2)=72>0

zafere, fgdia srasherst Thermn gR1 x = 0 T Seuan fog ® &R/ 1 T Seuad
AqM £(0)= 1231 Sefeh x=13iRx=—2 T e fag € ik T fream 1w
f(1)=7 3R f(-2)=-20 2|

SETETUT 33 f(x) =2 — 6x2 + 6x +5 BN UST HeH £ & LI I=aaq¥ 3R T
fream & wedft fag 9 sifsw

T TR W
fx) =2x° — 6x% + 6x +5
f'(x)=6x> —12x+6=6(x—1)°
R f(x)=12(x—1)

HASL'(x)=0H x=—1 I Bl &1 92 £7(1) =0 21 3oy 7l fedia foeherst qhieqo
STFEA 2| 3T §Y YUY aheS TAHU I 3K a19d S|
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T B B (ST 30) W 2@ ® T WM sraehers Tler i g | x =17 al T
Seaaq %1 fag € oI A & o fream w6 fog ® sifug ge Afa ufeds @ fag ©)

IEMETOT 34 TH § oF GAT A SIS TS am 15 8 3 fSer anf w1 9m
=JAad &I

Tl U oifoy Teell T x € 99 qE GEA 15 — x 1 9 oifere 3 Hemstt o ol
1AM S(x) ¥ FH Bl ¢ e

S(x) =x2+ (15 — x)* = 2x* — 30x + 225
- S'(x)=4x-30
S"(x)=4

e S'(x)=0% x:%i;lm‘zﬁ?n%aﬁn S"[gj=4>0 21 zHferT fgdta saeers

THeT0 GRS o T a6 fog leys%l mmwﬁ%eﬁﬁ? 15—175=175%ﬁ
ql et & o o1 I e g

fmuit 3T 34 w1 Hifd a8 fag fean s ghar 2 6 T | o dend fage 9
k%aﬁxmaaaﬁwmwgﬁmwg,gﬂ

SETET0T 35 T4 (0, ¢) ¥ Waed y=x2 H1 a9 0 6@ HifQ el %sms%l

T UM WS Weaerd y =2 W (h, k) HiE 65 €1 °= AT (4, k) 3R (0, ¢) & &=
T DRI

D=+J(h—=0) +(k—c)* =\/h* + (k—c)’ (D)
TR (h, k) Weed y = x> W feq ® ofd: k=428 s@fe@ (1) 9

D=D(k) = \Jk+(k-c)
1+2(k-c)

Jk +(k—c)?

2c—1

ol D'(k) =

37 D'(k) =0 k= T B §
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2c—1
2

2c—1

2e-1
Cz T 2(k — )+ 1< 0, S1AD!(k) < 0 & T2 <t k >

= fSe ff 5@ k<

T 2(k—c)+1>0 T S D'(k) >0 (30 YR JIH STkt THE T & = =

ke e 81 e siviee =Aam gl
D(2c—1j=\/2c—1+(2c—l_cJ2 _fAe-l

2 2 2 2

Tew A 3 o ST 35 H T fgl steherst wew o wH W
T kel T 1 YA fRan ® i T8 WA T BT 2

SETETUT 36 A WfST fIg A @R B R %HI: AP el BQ ¥ SwalR Wy Bl Af
AP=16m, BQ=22m 3R AB=20m & d AB™ Tk &I fsig R A Hiferg a@ifer
RP? + RQ? f=1am =i Q

T A AT AB R TH fag R3W OWER TR
AR =x m® @ RB = (20 — x)m (Fifsh AB = 20 m)

g
3MHTd 6.18 £ o
RP2 = AR” + AP? =
R RQ? =RB” + BQ O
o K 20— m B
@@ RP? + RQ? = AR? + AP? + RB? + BQ? i
=x?+(16)* + (20 —x)* + (22) TR 6,18

= 2x? — 40x + 1140
T i TR S= S(x)=RP? +RQ>= 2% —40x + 1140 €|
I: S'(x) = 4x — 40 &1
I S'(x)=0W x=109r< Bl & 3R Gt x o fIC S"(x) =4 > 0¥ 3R z@fey

S"(10) > 0 81 safery fgdiar stehers wlere @ x= 10, S 1 T femam &1 fag 2
ad: ABW R A¥ g AR=x= 10m @I

IR0 37 A Toh FAGE =g o STUR o ifaRed il emstl 1 @erll 10 cm
2 79 guca =gy ®1 tfeman awd A St
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ol o1 wHed ®l STeR(d 6.19 H D 10 cm C
T T €1 AB W DP el CQ @s

Hifew) 99 fifST AP =x cm B1 =1 s
fsw f% AAPD = ABQC ® sHfeT
QB=xcm%l3ﬁ'{1Tl's’94FﬁW9ﬁ'€rﬁ,

i
o

DP=QC=m%|W AT A P_I 10 cm I_Q X cm
T TGS F AR A R TR 6,19
A A= A(x)

= (i s 7 ) (3

= %(2x+10+10)(\/100—x2)
— (x+10)(v100= %)
(—2x) 2
a A = (x+10 +(V100-2?)
W= )\/100—x2 }
_ —2x* =10x+100
V100 —x2

CEl A(x) = 08 2x+ 10x— 100 =0, & x =5 @Rx=-10 W< &l B

Hifr x 0 w1 &g w3  safan 78 &0 T & Tehal ¢1 shfdux =51 o
V100 — x? (—4x —10) — (=2x2 —10x +100) (£2%)

2/100— x>
A'(x) =

100 — x?

2x* =300x —1000
_ = al . (T FH M)

(100 — x?)2

2(5)" ~300(5)=1000 _ 2250 _ 30 _
LU -
3 75\75 75
(100—(5)*)2

T PR, x=5 T gHd 1 GAFA AHdH & IR Afuwdy Sawd
A(5) = (5+10)y100 - (5)> =1575 = 75v/3 em? &1

37 A"(5) = 0
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<areur 38 fag *INT ff w& oI o sidia HewH 9y i @d gitd S @i
50 vigp 1 B &1 emedt gt ©

T A ST vich o SMHR 1 50 OC = 7 3R g
OA =h?| AF e f faw gu v & sfawia oo &
YR o g9 H1 55 OE =x € (STH{d 6.20) 1 Sei &1
S QE = fau:

QB _EC ) h
oA = oC (Fifh AQEC ~AAOC) A
- @ _r—x
h r :
h(r —x) B D——O0 “F ¢
R QE = ——
T AT FoT o THTS S ® | @ T 6.20
S =S()- 27xh (r — x) _ 27th (re—x2)
r r
S'(x)= 2—nh(r —2x)
o r
$"(x) = —47h

7

@ S'(r) =09 x=§wzﬁm 3 wfE @l xF BT S0 <0 71 I

s{%}o %lsw%mx:% ,'S o1 Seead fag 81 ora: XU vigp o ofavia wewm oI U3

B |l M e e e 1 B e
6.6.1 Tk T AT T fepdt e T Seerad S AT 717 (Maximum and

Minimum Values of a Function in a Closed Interval)
T ST f(x)=x+2,x € (0, 1) T} Y& Th Feil £ =
s AT % (0, 1) W Fe Tad € iR 30 SFad | 7 a1 30H HIE Soaaw HH
T ¥R 7 & THH FE e 99 R

e, afs 0/ o Wd H HIAd FaUA [0, 1] TH a1 < 7@ ot /1 H WAL FE
T Saar (Fream) oF & e Ry sue ffved € S=ae 9 3 =7(1) 3R
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a9 7M 2= £(0) 81 x=1W f 1 S==aq 4 3, [0, 1] £ o1 Fder s==am
g9 (W899 HM) (absolute maximum value) I TS Afehdd A (global
maximum or greatest value) Shactrdl 21 3 YR, x=0W £ k1 f7=1qq 71 2, [0, 1]
TR f &1 Uy f=1a9 79 (FFa9 7M) (absolute minimum value) T W& FAaH
A (global minimum or least value) Shecirdl %I

Th 9 AW [a, b] T IR forelt Faa wed £ o6 §Iq ST 6.21 H R
g W R FINT fF x= b W %M /&1 e feae © aen e e
A £(b) €] O & x=c T AT Foaaq 95 2 q91 M S==q9 91 £(c) 2l

Y

f@) i fb) f(©) ' (d),

LI EEEL AR St S
X% a b c d X
Y/
3T 6,21

i € eera @ 98 ot T B R /o1 e Seuad 9M £ () qen et freram
M f(d) B 39k efafem eam dfSw & £ 1 e seaam (feam) am e
e (fremam) == 9 fa=t 2

I B h G AaUel [ H Toh el o el Seea SR fruer feam o fawe
" 3 ufomt (fen swdfa) o wem s
THT 5 HH ST Tk S 1= [a, b] R f Tk Had Ger €1 q9 [ %1 fRer Seuam
A B § SR I W FH ¥ FH TH oK £ 98 HH 9Q H1 ¢ a9 /1 FRoe feay
T Bl € 3R [ ¥ %8 ¥ %9 TH 9% £ T8 JE G w2

T 6 WA ST FIH el [T £ Tk Aesheid hed © 3R 0 ety foh [
IS AR fag ¢ 21 a9

() AR ¢ W £ RO S==q9 o9 W@ & €, @ £'(c)=0

(i) o€ ¢ W f vy ferqe a9 9 & €, @ £'(c) =0

ST Rl o faear 9, KU T 999 siava o fodl e o fde s=aan 7F
3R Freder feram o @ s o forg fafy fefafeaa €
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aragiies fafer (Working Rule)

=0T 1: U 70 ofq0a # f oh 9+ft wifaes fog 9 SifSe stefq x o a8 9t 91 9«
HIY ST A a@ f/(x)=0 A £ FTheHT T B

TOT 2: A o i fag e

=0T 3: 37 9t fogel W (S0 1 9 2 ¥ gAag) £ oF A i A Hifag)

ST 4: =RO1 3 W UM W W £ o W W W Seead SR e /e e =@
IeEaH |, £ 1 FRUe Seuan 7 SR Fream Am, £ o o e w9 e

SEATETOT 39 a0 [1, 5]H f(x) = 2x° — 15x% + 36x +1 G Y& Herd o FRus I=aaw
3iv e Frem T 1 S R
7ol B9 9 ©
f(x) =2x* - 15x* + 36x + 1
a f1(x) =6x =30x+36=6(x—3) (x—2)
e T f(x)=0F x=2 3R x=3 7 8 2l
o W T fagell oiR i [1, 5] % ofe fagell stefqx=1,x=2,x=3 3k
x=5T f &% HH & IHhe &l 3a:
F(1)=2(13) - 15(12)+36(1)+ 1 =24
f(2)=22)-152»)+36(2)+1=29
f(3)=2(3)-15(3*)+36(3)+1=28
f(5)=2(5%) - 15(5%) +36(5)+ 1=56
TH YN, BH 39 Ty W ugEd € fop ofae [1, 5] W e £ ok Ty x =5 W Ry
Ieaqd T 56 3R x= | W oy fetam |1 24 2

4 1
SEETT40 f(x)=12x3 —6x3, xe[-1, 1] N Y& Uk oA £ o TR S=uaq ik
fraey g o 3 Fifsm

&1 89 9 ® T

flx) = 12x3 —6x3

2 2(8x-1)
272
x3 x3

1
gl /') = 16x° =
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T YPR f'(x)=0H x=éwgﬁ?ﬂ%| AR e T o x = 0 W 7 (x) afienfea

i 1 ey T 4 x =0 S x = 41 97 e fagai x =0, 3 o s 2
3 fogefl x=—19 x=1 TR Hed £ o T H IRhed w9

fED) = 12(=13)=6(-13) =18
£(0) =12(0)-6(0)=0

/)l )2
8 8 8 4

T =1203)-6(1%)=6
W Bid €1 39 YR 9 39 et W Uged © o x=—1 R £ 1 e SeuaH

M 18 € 3R x=%mfwﬁmi&1ﬁmaﬂwﬁ _79%4

IETETUT41 T3] 1 h 31T BTsh( ok y=2x> + 7 o S ¥ed 99 W I @ 2|
fag (3, 7) R feua wh e oot fearfa @ —gae g R S fashiet &1 el A
e {1 FAqH A i)

&1 x o Yoeh WM ok Torq efershiex &1 feerfa foig (x, x2 + 7) €1 s6fere (3, 7) W feerd
G S Bl & 9 38 \(x—3)> + (22 + 7= 7)° , FAAY(x = 3)> + x* B
EERGISED flx)=(x-372+x*

a f'xX)=2(x—-3)+4x*=2(x—1) 2x* + 2x + 3)
AT £/(x)=0® x =1 Il Bl & Q1 202 + 2x + 3 = 0§ I$ ar&atesh gl qral e
Bl 81 [ 3 & i fag oft 7 7, 9 s9 "y o Sier 9w fees faw s
# AF YA © Nefq dhad T fag, Ama: x= 1€ W 21 3@ f6g W £ w1 AH
F)=(1 =32+ (1) =59 Y Bl 3@ YR, Ufeh T eferepier o ot 1 gl
Jr =5 =

e it fom /5 o o Seeam wF A1 e 5e ) it

J7(0) = J(0-3)* +(0)* =3>/5 @
o9 =g frekd frwen & \[f(x) o1 Feam 795 21 o S iR Bfdeier %
o= &1 feaw @ 5 B
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gyaet 6.5
1. fmafafea fgu T v & s=uaq a1 fraq 9, 9f€ g @1, Ja Sifeg;
() f()=(Q2x— 12 +3 (i) f(x)=9x + 12x +2
(i) f(x) =— (x— 1)+ 10 (iv) glv)=x"+1
2. frafafaa fau o wom & Seeam @1 feaw |9, afg wiE g, 9@ 9 Sife:
@ f)=Ix+2[-1 (i) gx)=—[x+1]+3
(i) 7 (x) = sin(2x) + 5 (iv) f(x) = |sin 4x + 3|

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

3. frefafed werl o Mg Ssaqq o |, afg i 8 9, I SIfST qen
T Seaa 91 T frean we, S fefa g, o 3 st
(i) f(x) = ¥ (i) g@x) =x* - 3x

(iii) A (x)=sinx+ cosx,0<x<g

(iv) f(x)=sinx —cosx, 0<x<2m

V) f)=x*—6x2+9x+ 15  (vi) g(x)=§+%, x>0

(vii) g(X):x2+2 (vii)) f(x)=xv1-x, 0<x<1

4. fog wife f& fefafed el &1 S=g9an @1 a9 99 = <
@) f(x) = ¢ (i) g(x)=logx
(i) A(x)=x+x*+x+1

5. UEH tadel § Fefofad womi o FRue S=uag 99 SR Fe fead |9m . it
(i) fx)=xxe[-2,2] (i) f(x)=sinx+cosx,x € [0, «]

(iii) f(x) =4x—%x2» xe{—l%} (V) f(x)=(x-17+3, x€[-3,1]
6. A TF BeM p(x) =41 — 72x— 18x* ¥ UEH B o fonelt it g0 @afsta Sweram
Y 14 it
7. AU [0, 3] W3x* — 8 + 12x% —48x+25 % FeeaH HH IR F1ead o J1a shiferg
8. e [0, 2n] o T fagel W ®e sin 2x 9 SEEAH HH WK il €2
9. oM sin x + cos x 1 ISAdH HE HT 7
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10.

11.

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

18.

19.

20.

21.

22.

23.

24.

25.

TfoTd

A [1, 3] ¥ 2x° — 24x + 107 1 HeqH AM AG HISC TH Hed &l e
[-3,-1] ® +ff 78w A9 9@ HieQ|

Ife fean © fF a0 [0,2]H x=1 T HeH x* — 6222 + ax + 9 I=IqH HH W
I €, A a1 T A RIS

[0, 27t] T x + sin 2x 1 I=add R F=q9 M @ SIS

T < Hed  wifSe e 9 24 @ @R e oeTe Seuad @l
@aﬂ?ﬂ@ﬁxaﬁyﬁﬁwaﬁ?x+y=60ﬁxy3wﬁl

T < o @ x 3R 1 RIS SRt A 35 @ SR [OEE x2S SeEad Bl
Tt 31 o[ et 9 RS Rt A 16 @ iR ek T w1 A frerad e
18 cm ST oF o o foRdl TR The § T&® A T Tk o HIH a0 39
TR o+ o7 & welhl I Hig F gaha Med Tk Tk o1 21 HIE 9 ot
o i e forat BT S99 Hg® 1 ST S<add o7

45 cm x 24 cm Wi foT T STEAARR AR o6 HA TR T HEhL a0 56 THR
T fo1 & ®eTshl 1 HEH Tk Ued Th G oM 1 HIE S oIet o i
e fohat arft S99 Hg® 1 ST So=ad 7l

g forfoe fo s e 99 & favfa @t stmal o onf &1 et S==am g 21
fag ffST for v I U Hedw S9ae o doF i SdTE, YR & =9 &
ERE T

100 cm® 3TEAA aTel fess At 9% deMhR (dd ga) fesdl o 9 =Aam 7
el o fess &1 fomd w9 forfsm)

Tk 28 cm o AR I & kel | favea faman ST R1 U THE @ o qen q@
o g S S @1 Al SRSl it oAt fehat BT =TT foe o wd 9w e
gfHAfad & =Aaq 812

g FifS for R 52 & it o6 ofavia fommerad 31 1 oT&ad, et o TR

= %%ﬁ?ﬂ?ﬁ

fag =ifST o =Fan g &1 U 3Taae o ofd Jeiig i i Sd1, SR &
o # /o T e R

fag FifeT fF 9 g fodew SoE iR Teau ogad ot vich 1 o1ef wfid o
tanflx/igﬁ?ﬂ%l
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26. Tag ST fir G gC g IR Hexw sred aret o =it vigp o1 3t 3t whior
sin{%]%ﬁﬂ%l

YT 9@ 27 9 29 H U IW H g hiftu)
27. WHx2=2y W (0,5) ¥ a9 50 W fera fag 2:
(A) (¥2,4)  (B) (2¥2,0) (C) (0,00 (D) (2,2)

2
28. x, o Gt arEdfaess Al & fag 1_x+x2 1 AqH A B

I1+x+x

1
(A) 0 (B) 1 (©) 3 D) 3

1
29, [x(x=D+1P, 0<x<] 1 S=IdH AH :

; I
» (1] ® 5  (©1 (D) 0

fafaer 3grgvor

SETETUT 42 Th %R GO (=0 W {5 P9 o1 URY &k foIg Q W & St 2l
HR N ¢ ¥ohe H T &I g, x WX d

x= tz[z—éj 3R T 2

HR I Q Tk U= H o GHA T HIFST 3R P aenQ o == &1 gt +ft wra =wifs)
ol HF ST ShS | R 1 9T v R

d x=t2(2—£j
3
Ell —@—4t r=t(4d-t
V7 - -

TG THR v=0" (=0%¢=49< B 2
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39 P 3R Q W &R &1 a7 v=072| SET Q W %R 4 Yehel H YL 379 4 Hehel
¥ %R g 99 H T g0 Feteted 2

R

IETETUT43 I 1 Teh 2o oh1 SRR, SealEl 3787 oed Uk See ol giid Vigp & Toreeh
I = 21 geRt otg 9 IO tan ! (0.5) B TEH 5 m¥/min H W H YA 9 @ Bl
Tt oF TR o 9+ i &L SH &0 T HITIC Sfel 2T H
! $9E 10 m 2

o1 A ST fR 7, 4 3R o 3R 6.22 o 3THER 21 ad

tanoc=£ %I
h

zafe o= tan™’ [%j =tan"'(0.5) (<= %)

h
Ad: =0.52|TF:E

r
h
M Y Tp 1 A VRl e

2 3
V= lnrzhzln(ﬁj h=ﬂ
3 3 \2 12

dv d(nh’) dh .
o E‘E[EJE (CFeer e 5)
:E;ﬁ%
4 dt

319 STAH o IRadT ol JT 37fq ?zunﬁ/nﬁn 3R h=4m%
t

T, dh
T LA s
> 4( ) dt
dh
dt 4n 88 7

3d: UMt o TR ok 339 Hi T gm/min%
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TEETUT44 2 m HE &I SMEH 6 m S fasielt & @9 ¥ W5 km/h &1 9H =1
Y oI ©| SEHT BN HT @EE H1 ghg AT I

T P 6.23 H, A AT, AB T fasent B
%1 @ &1 B fag W oo ® 3w <fifse fm
T o9 W R SEHt MN R A el
AM =/ m 3R =fe 1 B MS 21 R 71
T MS = s m @l

e ifeie fo AASB ~ AMSN

- MS _ MN
AS  AB
Bl AS = 3s

[(#0fF MN = 2m 3R AB=6m (f 2)]
TMIPR  AM = 3s—s=2s 8 Tg AM =/ X R
Tgfeq [= 2s

dl ds

3 — = 2—
dt dt

aaﬁﬁ%%mﬁma:wﬁaﬁmﬁﬁqﬁgmhﬁﬂ@ﬁ%

SEEIUT 45 9% =4y S fRd fog W sifieia o1 iR S| wifee St fag (1, 2) 9
BT Sl 2
T x2 =4y HI, x S WUY ATk B T

Q:x

dc 2
M ST a5 x2 = 4y o el o Gueh fog o FRwE (4, k) €1 31 (h, k) T o9
@1 F gauTa

Q} _h

dx (h,k)_ 2

= (h,k)maf%’aﬁqaw=_72%‘l



254 o

TEfAY, (h, k) R ATeia 1 T ©

yok=2xh) L)

wg Te 95 (1,2) F ToRaT 81 €9 U ® R
2—k=_72(1—h) a k=2+%(l—h) Q)

Fifem (h, k) T x* = 4y W Teorg 21 z@fan
= 4k . (3)

3 (2)d (3),d h=2 3R k=19 Il €1 h 3R koh 39 AE1 Rl (1) H W@ W 31t
w1 arefiee et Frefafaa g e 2

y—1=_72(x—2) aqA Xty =3
SEMEIUT46 Tk y = cos(x + y), — 2n < x < 27 i A9 T@1T oh HHIRIT [ HifT
S @Ix+2y =07k HA® T

T y=cos(x + y) FI x, o TUL TTHT HH T,

dy  —sin(x+y)
dx  l+sin(x+y)

B —sin(x + y)
e (x, y) W T @1 HT Jaourr = TrsinGiiy)
<fer KT T o w1 wael W@ x + 2y = 0% GHiR & TSRt yer %l%l ara:

—sin(x + y) -1
l+sin(x+y) 2

a sin(x +y) =1
T
a x+y=mt+(—1)"5’neZ,
QT
q9 y= cos(x+y)= COS(nTE+(—1) Ej’ nelt,

=09t neZa foau



3TEehErS o STWAN 255

T Hbifer — 21 < x <27 gEfey xz—%t?:ﬁ'{ng%l 31 TEU 7T =k o ohed

T

fogat (_3771’0] R [—,Oj R w9l W@d, W@ x + 2y = 0% FHR & safay et

2
w9t Y@t o FHERT
-1 3n
y—0=?[x+7J A 2x+4y+3n=0
-1 i
3R y—0=7[x_5j Bl 2x+4y—n=0%l
IATEI0T 47 39 Al i A hite 598w
fx) = %x4 —§x3—3x2+3—56x+11
(a) FEH (b) BEAE 2
T g9 9§ TR
IEIVRE SEUNEOY
f(x)—lox 5x 3x+5x+11
q 1) = %(4x3)—%(3x2)—3(2x)+§

= g(x—l)(x+2)(x—3) (A A W)
Wf'(x)=0ﬁx=l,x=—2,3ﬁ'{x=3wgﬁ I e o
Fx=1,-2, 3R 3 aafeos @ & 9) @y 2 1 0 1 23
A Tz (— o0, - 2), (-2, 1), (1,3) 3R (3, 0) H AT 6.24
faserd ea B1 (TR 6.24)
SAA (— o0, — 2) i AT FeAfq o — o0 <x <—2 Bl
T fefaded x-1<0,x+2<03 x—3<0Ww %W &l
(fovw &9 9 x=-3 & fau f@w &, f()=@x—-1) x+2) (x—3)
=(4)(1)(6)<0)3UAY, T —0o<x<—2%, T ['(x)<0TI
A (—o0,—2)H HE £ BEAN B
A (—2, 1), sl woIE g o/ —2 <x < 1R
TR H x—1<0,x+2>03ARx—3<0%T




256 o

(fovm ®9 § x=0, % fau =@ 9 &, /) =@x-1) x+2) (x-3)=(-1)
(2)(3)=6>0)
Tl S —2<x< 1%, @ f'(x)> 02l
aa: (-2, 1) ® ®er £ odfue R

I RA (1,3) 1 AT Feiq o 1 <x <3 @M AR x—1>0,x +2>0
A x—3 <02
ZEfy, S 1 <x<3®, a9 f/(x) <0 &I

3d: (1,3) " WoM [ BEAME B d H @ (3, o), H g erefq @
3<x<wBITH T A x-1>0,x+2>083W x—3>0%T IAGY
x>38 df(x)> 0
;A (3, 00) H HeH £ THAN 2

IaTET0T 48 T SINT T f(x) = tan '(sin x + cos x), x > 0 § F&H Her f, (O,Ej ki

4
R S e 21
& TRl
f(x) =tan’!(sin x + cos x), x > 0

a f'(x) = - ! - (cosx —sinx)

1+ (sinx +cos x)

COS X —sinx

B 2+sin2x (St 9

= dfse R [O’Bﬁwﬁ x o T 2 + sin 2x > 0 B

safeTy f'(x) > 0 AT cosx —sinx >0
Ell f'(x) > 0 A cosx>sinx AT cotx > 1

39 cotx> 13 tanx < 1, 37Mq, AR 0<x<%

THT e (OB ¥ f(x)>0%I

a7 [o,gjﬁ’ f T g w2



STHTS F WA 257

SETET0T49 3 cm B 1 T IR feteh o1 7 foman STl 81 WHR o R0 39eh!
51 0.05 cny/s Y R W g W B 9 A HIC T8 TqHT 8% 9¢ @l 2
9 3T B 3.2 em ©

ol A AT fof < T avad w1 B - SR gEeR amd A R

a9 A=mnr?
dA dr
Bl — = 2mr— et fm
ar ( &)

mﬁmﬁq&;ﬁﬂﬁmﬂ=dr=%mzo.oscm/s%l
Uiy &orhel W g w1 |iehe ¢ fifed @

dA
A =—(At
d dt( )

dr
=2mr| —At | =
[ d j 2nr (dr)

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

IETET0T 50 TIHEH 1 3 m x 8 m &l HTFAHR =R o FAh i & FHM o e
W & UMY & Tkl i A gohH ed Tk Ggsh oM 81 30 YR o+ T3
%1 SAftrRdH ST F1d hifST

&1 WM elifoe foh 3o fohu g o =6t oon 1 @erl xm ®, 99 99 i SEE
Al 8 — 2x IR WEE 3 — 2x (3MPT 6.25) B1 AR HIH 1 3T V(x) ® o

x| [_]x
. V=
s | x|
X _| [x 8_2x
@ 3T 6.25 (®)

V(x) =x(3 2x) (8 — 2x)

V'(x)=12x" —44x + 24 =4(x —3)(3x —2)

= 4x3 — 22x* + 24x,31q:
V'(x)=24x—44



258 o

I V'(x)=Oﬁx=§3ﬁ'{x=3wﬁm‘§|qﬁx¢3(ﬁ?)

zEferT x

w2
3

wngﬁmwﬁg%ma&gnwasmwagm o %
7 2 IR 9 AR W TF HoHh S o W k1 ST SHferhed g S ffafad €

2 3 2
)3 () 2
3 3 3 3 27

mﬂwﬁnﬁh@—ﬁjﬁw@aﬁa@xw@?éﬂm%

[SSRN )

24@] —44 =-28<0

xWWW&WRsGHO@ 21 THhEAl 1 98 FEN A sifae S sy
sifyshan oy 31fsid & o fag =t =feu)

&1 AM oifSIT x gohEal 1 fawa ged S(x) ® 3R x SehTedAl w1 SR ged C(x) Bl
CEREC I

S) = (S—LJJC:S)C—X—Z

100 100
X
R C(x) = 5+500
TH YR, @19 %o P (x) Frifra g0 wew @1
2
X X
P(x) = S(x)— C(x)=5x ——— =500
(x) = S(x) - C(x)=5x 003
24 X*
& P(x) = = x————500
gl () = 5100
q‘l‘ Pf _%_i
@) =53

FIP'(x)=0H x =240 T B ® AR P"(x)zg—;.sﬂer%m P”(240)=g—;<0 2



3TEheSl o STWAN 259

TH TR x = 240 S=uad o1 Tog B o7 Fmiar stfushan wme sifsta vt Tkl @ 7%
TE 240 THFA Sl B

T 6 T fafaer gy-acit
1. 3TIheTSl 1 TII hich fAfaiEd § § Yo o1 df-ehe A J1d hifed:

(a) [;_D‘l‘ (b) (33)7

2. fﬁ@ﬁﬁq%f(x)zlogx TN W& el x = e W Seead R
X

3. Todt fafeaa omem b o T gufgerg S &t 99 9ol 3 cn/s T R F T
W@l B1 U GHA 5o S H1 G O SR o SeK €, SHeRT &he fehat
I ¥ M @I 2

4. Th XX =4yh 98 (1, 2) W faaa H1 FHHOT TG i)

5. fag FifST f& 9% x = a cosO + ab sind, y = a sind — a0 cosd & THHT fog 0
W el g fag 9 oreR g W @)

6. AR @ Hite@ o W)

4sinx —2x — XCoOSXx

S(x)=
T e ®er £ (i) TR A (i) fRa g 2

2+cosx

7. A T4 hife 51 W f(x):x3+i3,x¢0ﬁ9ﬁw=r
X

(i) =M (i) sEEE B
2 2
8. W%+%=l&mwmﬁwww$maﬁw
e oftd <9 11 1 T T R

9. EAHR UR § AR S F1 2 m Ted 3R § m® AFaT 1 Tk fa
TFFA I TH] HT T FET 21 AT T & Frmior § suR o few Rs 70/m?
#R Rl W Rs 45/m? =9 A1 & dl Feaq @ 9 s SR ] AN S 22



260

10.

11.

12.

13.

14.

15.

16.

17.

18.

TfoTd

Tk I 3R Tk ol o IRl 1 A A, SRl kT R 1 fag #ife fom 3ok
&Thedl o1 AN fretad €, St ol Y ol g9 1 B & g R

fopell 3T o S o Tdgd o IR Al gt €1 fagst @ wyul afmm
10 m 21 quian Geit fagat @ sty weher o1 o fae faest 1 faamnd wm
FHifs)
st T el W ¢ 3R H T W By & wol W feord w fog 21 fag Fifg
ﬁaﬁﬁﬁwa’m‘s‘(ﬁwé)g%l
31 fagstl &t 9 w9 W) = (x - 2)* (x + 1)’ 3 98« ®ed fhl,
(i) T Seeam fag @ (ii) Tera freae fig 2
(iii) = TREds fag 2
f(x)=cos® x +sinx, x € [0, t] S F&x Herd foh1 Tuer Seuam SR ety w

RIS
fog =ifVT o w oo o et o 3idvid Sooad oT¥ad o @ gid 3 i

a?_t!ﬁ‘%%l

A Y [a, b] R IR0 T e £ € 39 FhR 6 99 x € (a, b) & foT
£'(x)>0% df fag SN & (a, b) W £ T a6dqF Fer 2
fag FifSY o TH R 55 & et o 3iala Sifishan STaad o doid &1 S

2R 3| sfrram stPRA ot 9@ A
V3

fag Ffe for Tgefid HIvr o 3R 96 4% o9 e wigp ok ofaia siferhan
I o S i oG, Yep o SuE HI Th (8% ¢ A oo o1 stfushad

4 5.
A™Ad —mh” tan” o gl
27 ?

19 ¥ 24 T o U o W&l W U

19.

T 10 m 501 & SR R A 314 m¥/h B R W W G0 S W T
% T W s

(A) 1m/h (B) 0.1 mh

(C) 1.1m/h (D) 0.5 m/h



20.

21.

22.

23.

24.

3TEeherSl o STWAN 261

TH x=FL+31-8,y=2~-2(—5% fag (2,- 1) R w9l @ *1 yaurEr 2:

o 2 I
A ®) > © 5  ®
W@ y=mx+1,TH y2=4xﬁWWﬁW%3ﬁmWW%:
1
(A) 1 (B) 2 € 3 D) 5
T 2y + x> = 3 ok fag (1,1) W el &1 T 2
(A) x+y=0 B) x—y=0
(C) x+y+1=0 D) x—y=1
oo x? = 4y 1 a5 (1,2) ¥ & R S aren sifiede @
(A) x+y=3 B)x—y=3
C) x+y=1 D) x—y=1
aH 92 = W 3 fag el W 9% &1 e o1l § THE ofd: We S 8
8 -8
45 ® [+5]
3 3
(@ [4,i§J (D) [i4,§j
qrIIT

I} Tw TRT y Th T AR x o | el Faqy = £(x) * 9g< FW
@qﬁaﬁﬁﬁﬁ%ﬁ%(mf’(x))xéaqﬁayéavﬁaﬁﬁﬁﬁaﬁﬁﬁﬁﬁ

Ji=

frefia wt 2|

d
H € 3R d_ﬂ @ f(x,)) x=x, T) x o T y & FFEId FT R HI
x0

& AR < URET x 3R y, o e Ratda e W el el x= £() Ry = g (1),

qa sJ@en fem 9
dy dy [dx

dx
L= j== —=0
dx dt dt,zrﬁrz dt



262

TfoTd

T He S
(a) A [q, b] | aAF € AR

[a, b] ® x,<x, =f(x)< f(x,), [t x, x, € (a, b)y= fau
foeheud: af€ W& x e [a, b] o T f'(x) >0, B
(b) A [a, b] F BEAN T A

[a, b] ® x, <x, = f(x) = f(x,), [t x,x, € (a, by = fag
foeheud: af€ T x e [q, b] o T f/(x) <0 Bl
TH y=f(x)F o7 (x,,y,) T L @ H GHH

dy}
Y= =" (x —x0) &
dx (xg5%0)

7 B (50) T 2 1 Afee T, A g e Y -
TR & 3R SR FHIFTT x = x, B

d
W&Wy=f(x)‘°lﬁ@?‘fi’@1x=xo W, x-318 % FEER €, d_i} =02

qh y=f(x)F 65 (x,,y,) T fqaa &1 et

-1
Y=Y :T(x_x(])%l
(xp5Y0)

dx
g &g (x,,y,) T % =0 T s hT THH x = x, B

g &g (x,,y,) W %wa@aﬁ%mwﬁgmﬁ%»a%%
THIR T T THH FHH y =y, B
M Sifeg y=f(x)ﬁ?&,xﬁ@ﬁﬁ€@%ﬁ?xaﬁ%a5@ﬁyﬁ%
Ay ® FI Ay = f(x + Ax) — f(x) T

dy = f'(x)dx = dy{%jm



3TEehErS o STWAN 263

Sy = Ay STUEITS SEd B2 € A TE Ay hl Teh 3T=3] Wi-iehed 81 34 &0

dyszéFWﬁ'Eﬁ?fWﬁ%I

T o Wid B Uk fg ¢ TR R Al f/(c)=0a1 f kg T €,

f 1 hifaer fag e 2

W 3TelehetsT GUHEUT A iy T fogm fadrel 1 W e f gifed 21

oM ifST 1o T wifdes fog ¢ W %o /£ Fad @ -

() & xTg coF aEf R W < R w@ar © a9 f/(x) 1 Tog oF W R
¥ qitafdd il € s1efq ¢ 9l 3R SR vt ke geiw fag w Atk
F'(x)> 0T ¢k I AR R v fehe ge fog W afg f/(x) <
0T ¢ TIFF S=aqH 1 Tk feIg 2|

(i) & xfSg coF el R @ < AR 5@ € 99 f/(x) F Fog w9
o ¥ gRafdd i © e1efq oo S iR iR watw ey fag ™
T f7(x) <0 TN ¢ RN 3R 3R v e Feoieh faig ® Al £7(x) >
0TS ¢ T s 1 T g 2

(i) < xT9g ek S R W IR AR dear € 79 f7(x) IRafdd T e
2 T ¢ 7 A L Seaam &1 fog @ @R A & e feae & fag)
aEd § 3@ YRR o1 fag Wk Afa gRedd fag 2l

fgdirar staerers wiieror oM oifSTT T el 1 W /U qifia wee @

AR c el B 91 AT £ ¢ W MR Y IR YThed 21 sl

() A f'(c) =03 f"(c)<0 q& x=c THT Sooad & Th fag B
f 1 T S=EaE "H £(c) B

(i) AR S"(c) =0 AR f"(c) >0 x = ¢ THEA Feaq &1 Tk fog 21 3@
fearfa & £ o1 T feaw =56 f(c) 2l

(i) I f'(c) =03 £"(c) =0, T8 T8 T EFHeA el B
7 feorfq o 29 T o199 YU SrEehers) THEm 1 T S € AR T
€ H T o ¢ Seaaw, Teram =1 Afq aited= 1 fag 2

fRuer Seuam ok Feder ffam ol ol Sd S R SR oty B:

BT 1: a0 | £ oF 9l hifaek fog Tq HitQ Aiq x o o I 91 714

HIFTY STl =1 @l f/(x) =091 f 3aehera el 2




264 o

TOT 2: SIS o 31 fog efifsmu)
TROT3: (TR0 1 92 § gw) 9t fogefi @/ oF 7l i 7o wifsw)

U 4: =RO1 3 | TN @ Wi £ o Gt o o 9 Seead iR e ae
1 A 7@ Seuae 9=, £ 1 FRue Seeae 9F SR fEam A/E, £
e fam 7 3|

— % —
£ %4



