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School book

of acircle 5 at arate 5:111!5&1:, the circomference of the

Circle increases at of cnv'sec

z
ﬂ];

b} 2 e] ™ d]2m

3- The curve of the function f where F(x)=x*—3x242 is convex upwards when x €
a)]— o, 0] b) J— oo, 1] e)]l,3] d1,c]
4- _[il, {(Sinx + Cosx)d x equals

al] 4 bl 2 c]Zero dlm
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§— If [ is acontinuous function on RJ’: 2f(xydx =8 , J’; 3f(x)dx =9 then
5

I By & o v

+

a] zero bll cl3 d]5
&= The area of the region bounded by the curve y =v16— x% and x —axis

approximated is  square units  equals ;

al l6m bji2m c] 8nm dl4m
25 The Solution

1— ﬂ]}"zﬂr E,.I! . :l',l" E.:I' 3

2- c¢c=121nr

a— f(x)=3x*-6x

A (x)

B=The direct solution

ayt=16-xt hX 16
and this is the equation of acircle its center is 3
the origin point and its radius =4 unit length

~Mis area =167 unit area

Ly =v16—x? represent asemi circle ' =

& Its area = B unit area
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Another solution :

let y=0 216=x=0 ~x=4 or x = —4

~The required area A= [* VI6—xZ dx =2 [ VI6—x? dx
Let x=48iny tdx=4Cosydy at x=0,2y=0 at x=.:.-.y=§
216 —x? = 16— 165in* y = 16(1 — §in?0) = 16 Cos*@ V16— xZ = 4Cos0
4 A=2[34C0s0 % 4Cos0 dB = 16 (12 Cos?0 dO = 16 [*(Cos 20 + 1) db

= 16} Sin26 + E]E = 16 [35in 180 + 2] - [15in0 + 0]) = 87 uni

[ B 1] L 1] (L] (LR LT LT ] L] L L] L 1] L L] (TR

2-a)Find: [Sinx Cos’x dx

) 'Tlﬂns"x +C

2-b1 If & —x*+y*=0

at

2e°[0 - 1] — 2(0) + 3(-12 2 =0

[ETELTT I T, * TIFY TITERY] [ T2 ] 121 L1 (IR TITT TR TN T TR IR LRI IR L L]

3-a]Find the edquation”of the lﬂ-ﬂEL‘I‘I fouthe” x2 —3xy —y*+ 3=0 a1t point(=1,4) .

5 The Solution @\

vxt=3xy=y*+3=0 2 2x—3y-3x§-f—2y§—i—’=ﬂ at(—1,4)

221 =3 -3(-DZL-2L=0 2 -2-12+32-8L=p. ~14-5%=
n=14 = -E—i’ "_:.=:§i < The equation of the tangent Z=M=m . X E_:jz:.}‘.
LSy —4)==14(x+ 1) L5y —20=-14x—14 -~ 14x+5y—-6=0
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3-b]1The lengths of the legs of the right angle aright - angled triangle at a moment . are 6 cm

and 30 cm. If the length of the first leg increases at arate of ‘; cm/min and the length of the

second leg decreases at arate of | em/min, Find:
I=The rate of increase in the area of the triangle after 3 minutes

2= The time at which the increase of the area of the triangle stops.

g The Solution &

The length of the two legs at any Lime ﬁ+§t,3l]—l
2 A=2(6+31)(30 1)

- —3. ! —_ —.-1 s i — —_—
..A—z{lﬂﬁ 6t + 10t Etl 90 — 3t 45

S _lp L dA_ ., 1
=4 =904+ 2t ﬁt ..dt_z 3:

2 LA o 1 2
a 1=3 ”m_z 3{3)—[cm;"se

1
ﬁ*;t

b &t = 6 minute

LRI LR IR I LUt LI Y]

function f where

-1

wZ2Cosx=-1 -'-Cusx=?
14
;.
I ‘/"' /ﬂ ff" EIII.'
('x) 0 :] + + g

The function is in }Eﬂ'.;n[, the function is increasing in ]O, ;[nnd]gﬂ:‘zﬂ[

[ B[] maak (1B 1 AREhyiranand I TR [ {1 ] EEEE (1 AR (]} [ TR (TR TN RI TP TR
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4-b] A rectangle is drawn such that two adjacent vertices of the rectangle lie on the curve

y=x%—12 and the ether two vertices lie on the curve ¥y =12 —x%, find the maximum area

5 The Solution @-\

Let AD=2x unit length

of this rectangle,

From the geometric graph

Alx, x*=12) & Bi(x, 12-x%)

AB=12— x* —2x2+12=24—-227

The area of the rectangle = AD x AB=2x ("

fx) = 48x — 4x°
nF(xX) =48 - 12x% = —12(x2
F(x)=0 when x= -2 refused

flix)==-24x . f"(2) =—-48 <(

lllll [T T F 11 (] (1] TR TR AT

5-a]Find the % ¥evolving the region bounded by the two

curves y = :- evolution about x —axis .

/g The Solution @\
let » =i » ¥z =(x =3 find the point of intersection
s(x=3P =1 sx[x*-6x+9]=

-6x+9x—-4=0 ~(x*-1)—(6x2—-
alx=Dx*+2x+1]=-3[2x*=3x+1] =0
alx=Dx2+2x+1]-3(2x-1){x-1)=0

9x +3) =0

aflx=Dx+2x+1-3(2x=-1)]=0

A (x—1)[x?

+2x+1-6x+3]=0 o (x—=1D[x*—5x+4]=0
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s{x=1)x-1){x—-4)=10 ~x=1 2x=4

s Remark the point of intersection from the graph vy, =y, for every x€[1, 4]
4 _ 4
rv=afiof -y de =nf{[3- -3 dx = m [~ F(x-3)7]

=n[-2-21)— (16 —1(-2)°)) = L cubic meter

[ R 1] [ F 1] (TR L] (LR LI R R TN BT R R LN L LT R R I R L P R R R R R P R R R R TN T R R O P PR R A T BT R TR LT P LT R AT I N IRIRIN PRI IR 1]

5-b] Sketch the curve of the function [ which satisfies the following properiies:

f(y=f(5)=0,f(==-3 . F"{x)=0 for each x =0

f {x}=<0 for each x<2 . ' {xy>0 for each x>2

Trararan s ne p R & LELEETL e B LEL L waw

1] Choose t

1— The eguation Of the tangent 1o the cve of the function f where f(x)=e*™1 at point

('T‘,uis:
alj2y=x+1 bl y = 2x + 2

gly =2x -3 d]Z2y = 3x+ 1

2-Ify=4n?+4,2=3n%-2,then the rate of change of z with respect to y— equals:

al2n b)2 el gl 4

3 - The maximum value of the expression 8x —x2 where ¥ € R is

als b] 16 c]32 d] 64
4 - If the slope of the tangent to the curve of the function { at any point on 1t eguals I—i—z
and the curve passes through point (3,0}, then f (e +2) equals
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al]2 bl 3 c¢]ln2 dlln3

5— If f is acontinuous function on R , j': flxdx =9 & f: f(x)dx = =7  then

S F0dx equals:
a]? b] 8 e]l6 d1-63

6= The volume of the solid generated by revolving the region bounded by the curve

=+x + 1 and the straight lines y=0,x = —1land x = 1 equals

alm h}— c] 2n d]—

g The Sulutmn

(1) ¥ f(x) = ™1 o f(x) = 2¢*" omche

The equation of the tangent
-'-}'—1.=2.I+1. +'-_'||'=EI+

(2) %: 1202, % _.gn

=-2<0

(Lt f(x)=8x =x%,4 f'(x) = pamdyn

sat x=4 the expression has the -(M:=32-16=

¢ curve passes through (3, 0)
~ 0= Lodtl¥c - R fle=21 - =Llnle!+2=2)=Lnle?|=2lne=2
:f&}d:::g——?:]ﬁ .

wo=rf" yidn= : /]

1 & 4 tf 0 &1 ok

= 2r unit volume

L Ay AT TR RN AT ETE R RN PR PR R R AT AR R R ER R R AR kR R AR R AR AR RN A R

2-a] [ x(2x—1)% dx . Jxe ™ dx

5 The Solution @\

[2(2x—1)* dx ,Let y=2x-1  ~dy=2dx .‘.d.t=§d_'|'.'_l-‘+l=l¥ "'-"‘:;[1""1}

1= j‘;{y+1}x}'3 H%d}*:ji}’z{y-b ”dJ":.riJ"" dr+f%y3dr=:_:ys +11_5},4+r=
H2x-1%+-(2x-1)* +¢

il
B
in
£
|
L]

Let u=x ., & ¥y =dy s dv
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L L T T T T TR —

. ——

o m e -

——

-y ————

P A-a) Il Tixy= {

1 . 1 i | R . i
:-J-Euu-fl.-duu-i:e '*"‘+;j‘|,- “ir=-;.r¢ ”-;r ¥y

R O O ) S W N R R A R R R R S R A S R R F N P R e e

2-b]Find the rate of change for 16+ xT with respect 0 — when x = =3 I

E The Solution E\

let y= Vib+x? = (1.5 4yt }I o E - ;{ 16 + -'l':r;fzﬂ s “ﬁ:ﬂﬁ i -:n-:’

x dr Hr—'.t]—l{.l:]- =F-x -3
Let z= e g Sl T R R e

dy ¥  dr I {x-2
- e L s i) e
CETEtaRTmEmt T rm
a4 [ FEF PR FIR IR F R RE R rEF ¥ E-F i

3-a] If x Cosy+yCosx=1, find

aCosy=ySinrs x Sin}r:—:-

dy - Cosy =yhinx
g% X Suny=Cosx

in the amterval [—1.1 ] where

=6 12x = 6x(x +2) Let £{x)=0
saxml or ¥ = =2 [=1.1]( refused ) & f(0)m S  ahsoluie minimum

B=1=9% _fili=13 ahy MK iU

2xr —xt 20 |
firsd:
Ir+x¥ x<0

The local maximum and sinimam vadoes of foscion [

i 7, £ =
25 The Solution O\ |

v F{0*} = f{0")= f{0)} =1 & fix) b afunction its domain = R amd continbous at x =0 |

B shd=tx e b} = [2o=x?]

#The function is continuous on R, F(0*) = lim - a x=0 |

lir flxehi—fin} o5
h— A
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Zh—h* = h(2-M) _ m h(2-h) _ lim(2—h) =2
h=0*

" - + e 1
"fw}',fiﬁk h Ly h=0* R

at x=0

, v oy FlERR)=fxY . 2(x+R)(x+h)=]zrsx?]
R S n

h+h?

Sfnh . ‘I‘E_'n% n—o

24+2x whenx <0
s f(x) =42 whenx =0 ,Let {(x)=0
2=2x whenx>0

H242x=0_,when x <0 ax =—=land 2-2x=0 a1 x>0

{1, 1)and { =1,=1)are two crilical points, =~ f(1)=1 Local
fi=1y==1 Local minimum point

3 o 3
s ) = [ (2x+x*)dx + [ (2x - x*

Lo’ it
= fot| . |
[x=+3:.|: l-l+[.r 3% L .

5-a] Find the arca of th

Square unils

27N The Solution @\

z

Let y=x% y,=6x—x

to find the point of interseclion
SV =Yy ..'.xzzﬁ_r_xz ;_zrz_ﬁxzn

L2x(x=3)=0
Remark ;
The point of intersection from the opposite graph

Ax=0 or x=3

Yy =¥ for each x€(0,3)

= lim 220 lim(2+h) =2, £(0*) = £(07) =2

Aaxre=|

mdximum point

S ety
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sA= [z — ) dx = [ (6x —x* —x)dx
= [y (6x — 2x%) dx = [33? -—%x?]: =(27-18)—0=9 square unil

hmi EE RN [ 1] EEmEE [ ] (1] (]} EEEEE (1 1] [ R} (ITRIRCOTIRINTOT IR T I IR TE]
5-b]1If the function f where Ax)=x*+ ax? 4+ b x has an inflection point at {2, 2), find the two

values of the two constants 2 and b, then skeich the curve of the Renction.

,@5 The Solution ?@-

fix)=x%+ax®+bx Af(x)=3x*+2ax+b

A f'(x)=6x+2a ~v(2,2) is an inflection

Af(2)=0 212+2=0
v The curve passes through (2.2)

N

Ly

¥ () - - - + + +
“The point {(2.2) is an inflection poimt (3,0).{0,0)are the point of intersection with

& = b

the x —axis(4,4),{—-1,-16)
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Choose the correct answer ;
|—The slope of the tangent to the curve of the circle x*+ y*=25 when x =3 equals

a]‘T"’ |:+1~_4—El i:]% d]—;-
2-1If I‘l[r‘,i=:§-; . then ' {3) equals
al-3s b]-12 Cl6 d4

A-1f j—§=[:sc!,y=2:md x=E , then ¥y equals

al]— (24 Cox) bl — (3 4+ Cot x) c]2—Co d]3—-Cotx

4-1f J'; fixddx =7 .J': gxidx = 2 -5]dx equals

a]-18 b] -8 dj14
§-The area of the region bounded by 1, x = 2 equals
8] 2 b3
6=The volume of the solid ge ; o curves

y=tan 8 , and y=S8ecoe and the

(2) ~ flx) = x(x - s =(x=-2)"' - x(x-2)?

af(x)=—(x-2)"% - Y2+ 2x(x=2)3 (x)=-2(x—2)"2 + 2x(x - 2)73

[ ix)=ax-2)¥+2(x-2)*-6x(x-2)"*

A3 =4(3-2)142(3-2)7-6(3)(3-2)*=4+2-18=-12
13]§f=Caseczx,:.yr—,_[cmﬂix dx=—Cotx+c,wy=2 when x=%,:2==14c
ne=3,ny=—Cotx+3
(4) J'; g(x) dx = -2

A2 fO)—3g(x) =Sl dx=2[ f(x) dx =3[} g(x) dx— [}Sdx=2x7 =3 x =2 — [Sx]}
= 14+ 6 - [20 - 10) = 10.
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(5)Let yy=2x-3 , wm=x+1
to find the point of intersection

et y=y; ~2x=3=x+1

nx=4 wy,zy for exch x €[2,4]

:.A:j':(_-pl-—yl}n‘x==_l';|:x+1~Ir+3}d:=_[:[4h:}dx / / B

{5]|Ln:t W= tanE . Y2 = Sec&‘ S ¥a =y for each xE[ :
.-.u=rrf§{y§ ]d:r—rr_f (S'eczﬂ—mnzﬂ)dﬂ nf.?idﬂ'—[

= n[%—-—} =2 % unit of mlume

LB L] LR L] LR L L L]

2-a] Find the derivalive of y with respegty

2-b1If f(x)=}
points  if

FU(x) <0 when 4=

A f(x) <0 when 4<x.f7(x) for each x €R— {4)

k4

fn}ﬂ .
Remark ¢ ('(x) is not exist when
interval ]=e, 4] and ]4,=[,and

change its sign before and after x

[ L] L L] [ L] LY ] (L]

=4

— — —

x=4 , the curve is convex up in the 1wo

there is no inflection point because (x) does not

L L] L L] (1] (TR LI Rl L LR T ]
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3-a)Find [x(x—5)% dx [4x e** dx

g The Solution &

let y = x-5 sdy = dx
sl=[yy+8)dy=[y +5p3 dy=3yS 43yt tc=1(x -5 +3(x = 5)* +¢C
Another solution @

Ja(x—5Ydxr=[(x-5+5)(x =52 dx = [(x—5)" dx + 5 [(x - 5)% dx

=2(x =5 +3(x-5)* +c=o(x—5)'[4x 20+ 25] + € = = (o= 5)*(4x + 5} + €
sf=[4xe® dr Let u=4x , eFdrsdr

sl =uv - [vdu=(4x) (% ez‘) - J(4) (85
=2xe =T b= (2x-1)+¢

ER (TR (TR (TR TATIRTRINTIFTRTIN L] (1] S O AEEEEE = . g (TR TR T ETH TR AR IR R

3=b] Find the absolute maximum

interval [0,4]

fix) = x* — 423

T Y T . - LIYT LT T I T TR T T pbEREn i i . win

4-a] The volumx volt enerifed by revolving the region bounded by the
curve v =x7 andithe tw ss<x.="0and y=1 acomplele revolution about x —axis
is equal to the volumg Bf a cylinder—like wire whose length is 42 units. What is the radius

XS The Solution ¢S\

length of that wire?

Let yy=x3 y,=1
to find the poimt of intersection

Lel ¥, =¥, sximl Ax=1l

Yy =W for each x€[0,1] -~ The rotation around x —axis

v=rfy(y} - yDdx = n [[(1—x%) dx

1
L 4 1] & : .
=f|yr—-=-X =gl —-=|==-x cubic unml.
[ 7 ].;. [ ) A

LB L] L 1] (LR L LLE L L1 L L L1 (1] L1 L1} L L] LLE ]
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4-b]The two equal legs of the isosceles triangle with aconstant base whose length is
Lem/min decrease at arate of 3 em/min . what is the rate of the decrease in the area

when the triangle becomes an equilateral triangle ?

g The Solution &

Let the length of each legs Lem, E = =3 cm/min, i
1
3 I
from the graph 2% = x? —i.{ﬁ a2 =(x? —}L’)‘ )
L 1
& | 1 1 T
~The area of the triangle = ;LE = ;L (x‘ —:L‘)' T e T
z 2

k 1
To become the triangle is equilateral®s x|

1
-3 I =3 s
ooty 24

Le L DL LR LT LI L] E )

To find the

noxt = 3x

ax=0 or x=3

vy 2y for cach x 1053

tA= [Ny =y) dx = [J(40 = x2 = x)dx = [)(3x = x?) dx

= EJ,:z_lxzt] = (__g) =§ﬁquﬂrﬂ unit .

5-b] Sketch the curve of the continuous function { which has the following properties:
1- f{=3 I-@=1"(-1=0

I-F'(x)>0 when —2<x <2

4= f"(x) <0 when x>0, {7 (x)>0 when x <0.
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25 The Solution (SN

v f(0)=3 ~The curve passes through (0.3) = } I

w2 =F(-2)=0 N
A The curve have critical poimt at x = 2,x = =2 \ ]/ \

()< 0Owhen-2<x<2
& f{x) increasing in ] =2,2[ .+~ f"(x) < O0Owhen x>0 | |

B
- |_ 1]

A The curve concave up in the D,

wfx) >0 when x <0 !

o~ The curve is concave down in]=—o,0f

The point (0, 3) is an inflection point.

[ EL] L1} (LR L L L] L 1]

Chonse the correct answer

1- My=2"2 , at x=1,

8] -2 b] —6

d]l2

z- [ Sec* xtanx dx  equa
1 eoct e | 2

a]‘Sec diz tan‘x + ¢

3— Thegnom 2 anyypoint in it passes thought point

cl(0, ) d){=2,-2)

= (x — 2)e™ is convex downwards on the

a2,
44— The curve

interval ¢

a)]—co,m| c)]0,2] dy]ir, o]
5--}'_3I 3x|x—4|dx
al]-27 b} =20 c] 20 d] 27

8- When the region bounded by the curve x = .._Ei d=y<d and y=axis revolves
acomplete revolution about y=axis . then the volume of the solid generated approximated

in cubic wnits equals:

n]%n’ b]3vZw cj2mlog.2 dlgrrhng
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g The Solution @\

(Dy=(3x-5y(x-2)"1 "'5§= Hx =D '=(x=2)3x=-5)=(x—-2)"?[3(x = 2) = 3x + 5]

= (x =2 B3x - 6= 3x+ 5] = (x = F[-1] = ~(x-2)"?

By _geoy-3 , BY e g4 =6 PR . L, RO
dxl_E(x 2)= - dxd 6(x-2) = U x=1 - dx? © (1=2)¢
(2) [ Sec? xtanx dxz%.i’er:’.r+r
ghid i ; ay _ Ldy _ -x
[3]!.1:' +}" =25 --2.1'+2_‘|.'m_— "ﬂ:_}r

Let the point{c,d} on the circle =%[m{c1d”=;_‘

Y=» - 2

m

L )-8

A The slope of the normal=

2nXf=f  ey—cd=dr—cd

=L c

and this is an eguation passes th jameter of the circle

F'ixl=e'x-1)+e* =[x -
F(a) =0 when x=0,v [(x)
v The eurve is convex dow

Ydx = [-x? + 6x%]3,

=mnlog.4 = wlLog,2*

=2m Log,2 cubic unit.

2-a]Find: [(3x®—4e’x)dx I ‘% dx

25 The Solution 08\

J(3x2 —4e?)dx =x* - 2e¥ +C
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i r -
_f L dx,Let y=x+3 ady=dx .-.I=Ir:;'dy=ft_fd}-=f}'=—-ly idy
¥

1 3 1 1 1
=E_'|.ri—BJ-E+t:=§{x+3}i-ﬂ{x+3}i+c=§{:+3]ilx+3—12]+c=§{:+3}i{x—‘]}+£‘.

L} LLE L LLj FAFRREERIEFFEA AN AR LR L FERER R ERSFRERFF R BRI RRFNRNES FEREREFRR RN R TR RN EF IR SR AT R AP

<y

2-b]1If Siny+ Cos2x =0, prove that: —_ (“) tan y =4 Cos 2x Secy

5 The Solution @\

= Siny+Cos2x=0  derivalive with respect to x X Eusyd—’—zsmzx=n

dy dy

derivative with respect o x ~ —Siny —.

o m‘+'[Z y-—-—4Cus

s —Siny(-ﬁr)z d®y  sCosix  _ dly
" Cosy dx?  Cosy " dx?

hiwirday i T LIy

-l If [} fdx =7 , [ g(x)dx =3

.r: [flx)+2g(x)—4]dx

T TERTE s SRR R L] (111

3-b] If ; ion f ‘tbxl+ex+ d hah :IIDCHI maxinmum

L {I%2). find the equation of the curve.

The Solution @\

F(x) = ax® + ba? d ~f(x)=3ax?+2bx+c -~ f(x)=6ax+2b
#{1,2)is an inflection\poix 2f"(1)=0 s26a+2b=0 +b=-3a---- (1)
(2,4 local maximum Aot F(2)=0 =12a+4b+c=0 by substitution in {1}
AlZa+d=day+c=0 Ac=0-==(2) +~The curve passes through (2.4)
“f(2)=4 sBa+4b+2c+d=4 from (1) and (2) ~8Ba—-12a+d=4
t=da+d=4---(3) +The curve passes through (1,2) =« f(1)=2
sa+b+ec+d=2from (1) and (2) ~a—-3a+d=2 ~L-2a4+d=2-(d)
from(3) and (4) by subtraction +~2a=-2 =2a=-—1 by substilmtion in (1)
~h==3a =3 by substitution in (4) =22+d=2 2d=0 f(x)=—x"+3x%.

L] LA L1 L1 L1 (IR I R IR]Y] ]
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4-a] Find the area of the region bounded by the curve v'x ++¥ = 1 and the two straight

5 The Solution @\ 1

"l'}'=ﬂ !‘!ﬁ=1 hx=1

lines x =0,y=20

& The integration bounded by x = 0,x = 1
'-'ﬁ=1-—- x by squaring both sides

ay=1-2x+x

L LIl

Fdy=2r3) =4, f(2)=0
F'{xy<0 when ¥ >4 or x<2

F"(x)<0 when x 23 , I"(x)>0 when x<3

s f#) =4
“2f(3) =4

A The curve convex dovmin | —=,3[ ~ The point(3,2) is an inflection point

PR ER RN AN AT AN TERRENEY L2 L = L L LR L AR RN E N RN
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5-a] Prove that the volume of the solid generated by revolving the region bounded by the two

ERE

curves y== and y=5-x just one revolution about x —axis equals 91 of the cubic units

5 The Solution @\

to flind the paint of interseclion

yi=2ty=5-x

Let yy =3 =~ §=5—x tBx—xt=4

nxt=5r+4=0 sfx=1)x—-4)=0
sx=1lor x=4

vy =y for every x€[1, 4]

the rotation around x —axis .

1&

av= rr_l':(y% - yidx = :rf:(zs- 1055 x% -

1 16 1*
= n:[ 25x — 5x% +—x? + —
3 x

. 64
—n[(lﬂﬂ—ﬂﬂ+?+4)—(25—5
(RIS RS EIRT RV RIE TR Ee ET VIR PR T ES R TR EA R TR TR T S
5-b]If A is the area of the pi es whose radii lengths are ry
and v, whepe 1 d th of ¢ sspect to lime at any moment al

r; increases at  arale of

From the graph

* The area of the part Dounde

concentric circles  S=n(rf=rl)

% =T Erzdd—'f - 2r %] =n[2x10x =0.2 -2 x 6 x 0.3] = =7.6 mem¥/min.

& The area is decreased by the rate 7.6 1 em¥/min.

[ B 1] L L] L L] L L] L L] L L] LR L L L] (Il L L] i (L LE L]
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1] The opposite figure shows the curve f'(x) of y 'y

the function f where f(x)=a2 3+b x%.a.b 4

are two constants then complete | ? / \

a] The function [ 15 decreasing for cach x € -

b] The curve of f has critical points when x € - \\ z
¢] The curve of f is convex upwards on the interval i 0 I "’ *
d] There is a local minimum value of the function [

when x=_

el f{l)=

f] The area of the region bounded by th&¥curve of t ction { an straight lines

x=2 and y=0 in square units equals:.

v f(x) = ax® + ba®
. TR )
120+4b=0 v 2)

* The curve f7(x) passes

(a) “f7(x)<0 when x<0 or x>2 A

& The Function is decreasing for each

XE]=w 0] , xXE]2,2]
by~ f "(x)=0 when x=0,x=2 - The curve critical poinlt when x€{ 0,2

() f(x}<0 when l<x - The curve convex upwards at the interval ]1,0]

()~ F(xy<0 when x<0,f(x)>0 when x>0 -~ there exist local minimum point for the

function when x=0 Remark {7(0)>0
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{e}f(1)=2
{f) The area of the region bounded by the curve and the two lines x = 2,x = 0

2
YA = llf{-xa +3x)dx = [-ix* + IB]::. = =4+ 8 =0 = 4 square unit

(AL R LI LR LR R E Ly LAl e L LAl e Ll i il el il ettt il ettt il et il E et il il il l il il el Bt Rl i i lhls )]

i 5 5
2-a]Find: [Csc? I; j's-—x._,:jd.r
g The Solution \@\
| Cosec? —n'x— —Eﬂntﬂ+c

-rz.ﬁ-l F_Isﬂ tdx--!'ng,t f-1]+e

. ane X L AN AASARSNANARES NANEL FERLRER RS AR AREE R NANEREN R ARNE AN R AE N AR

flx)=xt=6x+9x =1 =~ f7(
Let f(x)=0 when x =

+3] = 3(x - 1)(x - 3)

) S~
f'{x) ' L + o+
“ The "-".-:.;,;;. s jicTes i decreasing in 1,3

wf(x)=0 whig@l=1€[0.2] ., x=3€[0,2]
v f{0) = —1 absolute '-'E-:i"f::.p & f(1) =3 absolute maximum & f(2)=1

L L] h L L]

L radied e ddbdid e die {1 L1 L 1]

3-a] Il T(x)=4+ Cotx — Sec®x,find the equation of the normal lo the curve of the

function [ at apeoinl lying on the curve and ils x —coordinate equals s

2 The Solution S\

“ f{x) =4+ Cotx—Sec*x whenx =~:r :-f{~:—)=4+1—2=3

[ (%) =—Cosec® x — 2Secx Secxtanx = —Cosec® x — 2 Sec®xtanx

The slope of the tangent at x:% .—.f‘[%):—z—z:uzlez-ﬁ
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+~ The equation of the normal % = -;l ;—‘_E =£
26-3=1(x-7) s+6y-18=x-F  ix—6y-T+18=0
R TR SRR R R ER TR AR s ssnawn RN NN R TR SRR RN AT AV N

3-bJAn empty tank whose capacity is 10 cubic meters ., if the water is poured gradually

in that tank at arate of (21 +3) cubic cm/m where 1 time in minutes , find the time

;g The Solution E\

Let the volume of the tank is v :-:—:= 2t+3 =Y

needed to [ill the tank,

+Ddt=t>+3t+¢

0 ~v=ti+3t

when the tank was empty ~v=0 at 1=0 %

when the tank was fill Lp=10m?

A=t +85)=0 st==5,:1=

¥ TTT [ Ty L T T T TR TR P T T T P PR )

2x+1

4-a] Find: lim {
x—

L=

. 21’}" o Iy 2y s z ¥

= ¥ -1
. L : -1 - 2 F -2 _ =2
LA W i P SR I ] ST

;;;;;;; 4.;. T FTETT T Y

4-b] A reclangle - likg_poster  contains 800 cm? of the printed material where the widths of

both lower and wpper margims are 10cm and the two side marging are Scm. what are the

wo dimensions of the posters which make its area as minimum a8 possible |

g The Solution @\ x +20

Let the dimensions of the printed malerial x cm. , y cm. :
y+1

The dimension of the poster are x + 20,y + 10

A xy =800 i e
#The area of the poster =A=fx)=(x+20 y+10)=(x+20) 2E+1ﬂj)
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16000 L&000 321]01]

= 10x + + 1000 Af)=10-—— = f(x)==

Let f'(x)=0 when 10="5C:x2=1600 =x=40

which make the area of the poster is minimum &~ y=20

& The dimension of the poster = 40+20=60cm. and 20+ 10= 30 cm.

(R LIEIE LR LR bl LI Y ) Ll L Egmaw Ll EEEEEENE EE Ll Ll LRIL LI LT LT ] ]

5-a] Find the volume of the solid generated by revolving the region bounded by the curve

y =4 = x% and the two positive parts of the axes of coordinates acomplete revolution

about ¥ —axis.
g The Sulutmn

vy=4=x%,y=0 to find the point of ingef
Alx=2x+2)=0 ~x =2 o0rx

=~ The arca hounded by the two

= rr[lﬁx —3x% 42 .r5] = n[gz — M

alocal minimum wvalue when x=2

bﬂf“{x] = 6x + 2a
~f(1)=0,:20=6+2a,%a==-3
L0=642x-3x2+h, 2b=0

~The function has critical point at x =0, x = 2
The function is increasing in ]2, [and ]=o,0[ But The function isdecreasing n 0,2
f(2) =0 local minimum value = The curve ((x)=6x-6=6{x-1) «f™ {0 <0
L Fl0) =4 local maximum vaalue < f(2)>0 ~of the function convexup in
]=w,1[ and the curve of the function convex down in ]| 1,0]
#The point (1,2)is an inflection point the point of intersection with the two axis are

(SFD)J(QI4}I[_1fﬂ)b}I adn.hng the puuﬂ(3,4j,(—2,-15)

.
[ ELALILIE LT EL el ) A L L L] mama ARENEEE L saNEn AR L L2 L
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[ Tests

1] In each of the following phrases, choose A il the phrase is true and I if the phrase Is False.

1 - The local maximum value of the function is greater then its local minimum value (A) (B}

afm+ 1)

2 =The rate of change of Vni+3 with respect 10 :T is @ T (A) (B)
dfy =1
d-ir fy +Vx =2, then === (A) (B)
x=4 {x=4)2
4-Imdxiw+ c {"5":' (B)
S5-I y=xlog,x—x , then 5§=Lag,x {A) (B)

function ., them

(A)(B)

6 =1 (a, f{a)) is an inflection point lo the

g Fhe Solutiok

{1)(B) The absolute maximum for the function is

f"(a) = zero

(2)(A)Let y=+tZ2+3=(t

. dzift+1)=t _ 1

i

t+1° dt (t+1)?

1 (r+1)
(t+1)F  vri+3

(5) (A) »y=xlog,x—x .'.:—~:= LGHEI‘I"I“E“ 1= Log.x

(G)(BYIf (a,f(a)) is an inflection poimt to the curve of the continuous function f

A7 (x)=00r f(a) not exists.

L Lo L1 (] (TR Lo 1IN L LL IRl ]
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2_31 J‘ 2=8x & IEIE-SI*-T". dx

5 The Solution S\

jﬁ%;dx _:n ;m dx—-—l;ng,12 Sxt|+¢

e~ 5% 4 = < dx= '?e"-'*“'+n£ug,lxl+c

L} L 1] (IETTRTEIE TR ETETE Ea L DRI e TRt I Rl e Tl el l ) L L1 (LA T SENERRNEN

3
2-b] If y =ae**! prove that :d—’=4xjr{3+2.t2}

5 The Snlutmn @\

& 241 oy x?+1
== (Zxa)e fia 2ae + (4a xz)e

3 s
LHS. = X =4axe®™" +Baxe®"" + g’
(ae™*1)(3 + 2x?] = 4xy[3 +2x?] = R§

3-a)Find: [Cotx Cscix dx

[ Cotx Cosec® xdx = — [(Cosee

AN ANEARARENEY L L1 L] axkenars sn Aupumin L RS L] _ RSN R NSNS R NN
3-b} I8 15" the distance r* points(1. point { x,y) lying on the curve y = +x

find theSgobcdinates of Is as minimum as possible.

§%=(x— 1)+ (y =0B= x> -
vy =T, ayi=

A8l == Zx+l4+x=xtek+1

fS= =1 a Sl ox 1) EEx-1)

N NN

L

FAlEY) = wm = 0 + + +
ds e | i : g 5
Lest E—-ﬂ Lx==oal x == L5 15 local minimum and Y==x

+ The coordinate of the peint which is as minimum as possible is (-:~ '

L] L L]
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4-a] ldentify the absolute extrema wvalues of the function [ where [(x)=|x|{x —4) in tLhe

5 The Solution &

{ x*=4x whendD<x<3 ¢ e _ s
Hﬂ'[-xinx when—1sx<p "~ “fOI=/ D) =10

intervals [=1, 3]

A The given function is continuous at x =0

& The given funclion is continuwous at [ —1,3]
vrrdy  pi. FGEER=F0) . (x+R) -4(x+h)-[x7—4x]
f(0%) = Jim, == = i, "

at x = 0

“f(0%) = lim, L L h]ir‘:}1+hm-“= Jim (h—4) =
f {D }-h]”a‘i__f[x-“h] ff-r] xr=0

s 07) = hm -h:M

~ The t'uncu{m 5 not dlffcremmb]c atNx
2x—4
sy = not exIst
=2x + 4

k4= 0 when x<0 ~x=2

4-b] If 1he ;-3::,_ curve’ y=f(x) a1 any peint on it equals ﬁ.rz-!-h._t
and f0y=5, | e B the constant b, then sketch the curve of the

function f.

v f(0)=5 =8 vf(2=-3 ~.-3=16+2b+5
Jbh=-12 ny=2x1—6x2+5
o f(x) = 62% - 12x = 6x(x - 2)

SfF(x) =0 when x=0,x=2 which are the critical point

Fiix}=12x-12,f"(0)=-12<0
s f(0)=5 Tlocal maximum

) =12>0.+f(2) = local minimum
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v f7{x)=0when x=1,+ f"(1)change its sign before and after,x=1

~(1,1)is an inflection point

L] (LR L L L] L 1] L1} L1 ] (LA LT T ] ]

5-a] Find the rate of changeof Log, (9+ x*) with respect to x4+ 3 and x=1

g The Solution @\

dy Ixt 2 ar
G —— t =x a—=2x
dr 94 x? Let 2 +3 dx

Let y=log, (g +x*)

_:1;.r_d;.r_|_n' 3x?
Cdr dx dx 9+x2

+=2x at x=1

FRENEREANRNENERE R AR ERNANE L1} LI TRTITT] 1L

S=b]If ac0,3,b{1,4),c(2,0),use 1
First: Surface area of AABC.
Second ; the volume of the solid gene

about y—axis .

“ Area of A= Ig(}’t }’3}df+f (2 - yz)dx—fu(x+3 3+3 x)dx+
_[1 (8—4x—3+5x)dx-—_[agxdx+j;(S—Ex dx

i Exz]: + [Sx " ;xz]f = G_ g) + I(m —-5)— (5 wg)] =§ square unit

L] L1 L1 (L] L1} (L] LLE L]
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1]In emch ol the following plrases , choose A iT the phrase & true and B il the phrase is Talse.

1=1f y*=3x% =7 then: Z= {a) (b)

2 - The function F: f(x)= x* —3x + | has an inflection point whichis: (0, 1) (a) (b)

3- i [ Cot{ Cos 3x)] = 3 Sin3x Csc?( Cos 3x) {aY(b)

4- f(1=Cosx)*Sinx dx=2(1=Cosx)*+C (a) (b)
. S x_ .5

bl ez (a) (b)

6-[(3+ ) dx =2e Log, |x] - =+ C (2) (b)

(b y2=3x2—-7,:2

Qa)fixr)=2* —3x+ 1

f(x) chanpe its sign before and aft = (0,1) is an inflection point
d

(3)(a) = [Cot

(4)th)

(3)a)

{6) (b) 2e

2-a] [xSinx I3, Ve +x® dx

The Solution @\

Let w = x, Sinxdy=dv . du=dx ,—Cosx = v
[ =uv- [vdx=-xCosx+ [Cosx dx = —xCosx + Sinx +C

+« vxt+x? =|x[vx®+ 1 the opposite ligure represent the function
1 1 a
J'_lt Vat 4+ 2 dx = Ej'utx\-"xz +1dxr= E(f 4 ”E]n - %[[3}5 _“:ﬁ] =§[31.|"E— 1}

&
L] LLE L] L1 L1 (1R
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2-b] Find the equation of the tangent to the curve y=Llog, (2 - ﬁfo.sx) at the point lying

. . . "
On it and its x =—coordinate eql:lh -

5 The Solution @\

W7
al = -*J"—Iuﬂ'e{Z Nrﬂr) D v ar S ioficess Wx=g & dx—-—sz_ﬁ“?‘l—l
% The equation of the tangent :':'r-*m +**I—-':=1:+}r=:r-—3
=y X
[ ] EREE L ] (]} L] (1] (] ] ([EEIR1E] ]

3-a]ldentify the convexity intravels downwards and the inflegfion points ( if existed ) to

the curve of the function f where fix)= (x—1)"+3

FO=ax=17  =f 00 =12E1F

« -
+ +
[ the curve is convex dow
(1] (LTI TIRTR]]
3-b] A'euboid of metal whose base is squa like . If the side length of the base
increases a find the rate
of change of he voh ><side>Tength of the base 15 6cm and the height s Som.
LZS The Solution ¢S\

Let the dimensions of the{§quare base are x,x & the dimension of the height is y

6,y=5 ..—-'l]fl- d--l}E
& The volume = v = x%y by derivative with respect to
2= 2y 4 22 = 2% 6% 5% 044 36 X ~0.5 = 6 cm¥sec.
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a-a]lf fx)=J, x/x+1 dx

g The Solution @\

let y=x+1asdy=dx , x=y-1when x=0,2y=1 and when x = 3 sy=4
4 i ag 1 1 2 2 20 2 2 2y 116
wl= [l =tyidy = [ (yi-y) dy=[3yi-3yi] =(3x32-ix8)-(3-]) =3

] L 1] L 1} (LE ] L 1] L 1] (1] (IRLR I TIRITL IR ]

4-b] A rectangle - like playground in which two opposite sides end in asemi circle outside

the rectangle of adiameter length equal to the length of this side, If the penimeter of the

playground is 400 meters . prove that the surface area of the\playground is as maximum

as possible when the ground is acircle — liké

Let the length of the rectangle =y

n find its radius\lene

The width of the rectangle
=lhe length of the diameter of

& The radius of the circle=xm

+ area of rectangle

—2xI3 =400 x — ax?

Let f'(x)=0 -~400-2xmr =20 .'.x:%
playground is maximum
i.e. the playground in the shape of circle with radius —m
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5-a] If f(x} = x*—=3x+ 3, find :
First : the absolute extreme value of the funcion f in the interval f [0,2]

Second: the area of the region bounded by the curve of the function f and the straight

5 The Solution @\

Lines x=0,x =2,y =10

flx)=x=3x+3
Af ) =32 -3=30x*-1)=3(x—-1)(x+1)
Let frfix)=0

sx=1€|0,2] ,x==1¢€]0,2]

v [ =3, (1) =1 absolute min.

{2y =5 absolute max,

; .
A= f:(xz —-3x+3) dx = %x“ square unit .

5=b]Find the volume of the soli

xy=2 and the two siraight™ lin

2

= 'rl:J- 4x~% dx = n[—4x
1

=n({—2+ 4) = 2n cubic

region bounded by the curve

TaEREgERgEy -
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1] Complete the following :

o
al If x%%=1, then:[= ], =

b= [ 7eSee¥] =

¢] The function F:f(x)=x* —3x —1 has an inflection point which is:

d] If f is acontinuous Function on the imterval [2.7],

then : [ f(x) dx+ [} f(x) dx=

e] The area of the region bounded by thegwo curves y= x

e SO UATEA UNiES

nd ¥y = 4x equals

11 y=x*Log, = ,a=0,then:[gffefi= X

d
(@ 3x*y? +x* (2y2) = 0 when
(h) 7 Sec x tan x e***

() f(x)=3x*-3

._I_

= The point (0, —19j8%n inflection point
@ [T fGydx = [ () e Fdx + [ fx) dx — [ fxydx = [ £x) dx
@y,=x*,y,=4x,Let y,=y; 2 x*=4x
Sxt=dx=0 2 x(x=-4)=0 sx=0o0r x=4
Yz 2 ¥ for every x€[0,4]
~A= I:{J-'g -y )dx = f;{-l-x -xY)dx = [211 -ix‘]:

= [(32 - ?) - n] = %squure unit .
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{f):—i= 2x fo,g,§+x2 KEK§= 2x Iag,§+x

aty Lip ST [0 LS S - e

S=2log it2rxExi=2log, T4+2, T =2xixs=2 - ]
- x+3)3-27 -

2-a] Find : f(—'L'— dx e dx

X

g The Solution @\

(x+3P-27=(x+3-N[(x+3P+3(x+3)+9) =x[x*+6x+9+3x+9+9]
= x(x* 4+ 9x + 27)

al=[(x*+9% +27Ndx = -.r += xi+2?:¢+

F=uv—[vdu=-x%e™ + | 2xe g
Let u=2x ,e¥de=dv.dv=2dx ,—e™*

wl=—xte™ - 2xe™* + 2 [ e x+2]+¢

coordinate

fix)=2 tan*x at the point

~flx)=2x%x(1)*=2

3-a] Find  [J|x — 2| dx

g The Solution &\

jﬂz(-x + e+ _I:' {(x—2)dr= [_%xz + Ex]: + E_x* - ZxE
T [(‘3;- m)- (-z+4)] =~1§
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3-b]The opposite figure shows the twe curves of the two

e

functions g and h where:

T_\ﬂ_i::f“ :___,al
glxy=1f"(x), z{x)=F" (x)and S
-{.i[htr}-
f is apolynomial function at the variable x. | [
o o T
h X
Sketch the curve of f know that it passes - ‘ffﬂ 1"I| TR TR e

through the twe points (—1,0).{1,4) |

»g The Solution &

« f{x)is apolynomial function

f*(x) is afunction of the 1" degree

f*(x)is afunction of 2™ degree

~f(x) is apolynomial of 3™ degree

af(xy=ax?+bxt+oex+d

f(x)=3ax®+2bx+c
(%) = 6ax + 2b

v The curve of ™ (x) m

“e=3,h=0 sa=-1

 The ot s thro L0 f(=2)=0 :~0=-a+b-c+d ~d=2

which the cnlical point for the function,the function is decreasing

in |—e,~1[ and | %[ but the function is increasing in ]—1,1[ =~ f"(x) = —6x
+fP D) <0~ F(1) =% J8cal maximum value = fF7(=1)>0

s~ f(=1)=0 local minimun value .

wf(x)=0 when x=0 v f " (x)>0im]—=,0] ~the curve is convex down
v Fx)<0in] 0,

& The curve is convex up,+~ f " (x)change its sign before and after x=0

A~{0,2) is an inflection point and the curve passes through (1,4)

[ ] L 1] LLA LI LIR IRl L Rl bl LRyl la bl blilolds Loty il ydl L L] L1 (1] LLE L]
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4-a] Identify the absolute extrema values of the function f in the interval [0, 2]

where f(x)=3+/4— x?
,@5 The Solution @\
—3ix

fO=30-x1 . f=3xi(4-x)7
Let f'(x)=0+x=0€[D,2] =~f'(x) is not exist when 4 —x>=0Owhen x=2€([0,2]

but x=—2&[—1.1]refused ,f(0)=6 absolute maximum value

{2y =0 absolute minimum value .

4-b] A 5=meter rod 15 hxed by ahmge 10 seLlf its top rises up by
awinch at arate of Im/m , find the length of the rod on

the ground when the height of the 4bp ¥

----- T ERRANANER 11}

1/ is base i1s the diameter of the

The length of the greater hase of the trapezium

= the length of the diameter =2 x unit length
The measure of the base of the trapezium is & .
From the praph , BE=x-y
cH =4y = (x =y Y =dy? =[x = 2xy + ¥ =4y = x? + 2xy = y? = 3y? —x? + 2xy

1
~H={3y*—x*+2xy)2, the area of the lrapezium=f{x}=*:-x{2x+2}'}kff

fG) = HY[3yE -+ 2y
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£ =103y —x? +2xy] T + 2By -+ 2xy] 2[3y% - x? + 2xy + y? — x7]

4y?e2ry-2x?

1
(W F ) = (22 — y2 ~3[d? 2 "
f{x)=0 when 4y2+ 2xy—2x? 22y =x)y+x)=0, nx=2y or x = —y refused
BE=0,~f'(x)<0 when 2y < x “fY{x)>0 when 2y > x

~x =2y which make the area of the wapezium as maximum .

T TILT] I L L P T SEUEANARA AN ENEFEN

5-b] If a is the region bounded by the curve xy = 4 + x% and the straight lines

x=l,x=4 and y=0, find:
First: Area of region a in square units 1o

Second : the wvolume of the solid generafed by frev i aboul ¥ —axis.

1
= [4!(}9 E4+~2—x4=]—[2 -I.ﬂgzl""—

= 4Log,4 +% = 13 unit arcal

FRAREEE RN AR SRy o sn gy - . T aunp

1] Choose the correct

1= x=4n®+7 , y=y®3). n=1, then: & equals :

a]% h]% ]2 d16
2— The curve of the function f is convex downwards on if f(x) equals:
a]z — x? blz+x* cjz-x* djz + x*
3—If the cure of the function f :fix)=x*+kx* +4 , k€ R has an inflection point

when x = 2, then k equals:

al—6 b] -3 ] 6 d]9

Scanned with CamScanner



d— If [ is acontinuous function on RR, _I"_I! f{x) dx=7 ._[:I{x] dx=-—11

. then : f_sif{x] dx equals: . .oeevnennnnns
al -4 b] 18 c] 18 d]77

5-— fl|x— 1] dx equals:

al—6 bl o c]4 d18
6— The area of the region bounded by the curve y=2x% and the wwo swraight lines y=0

and x=2 ecquals:

a1 b 2 d18

11]—"4 H_-r when x=1

(2 =2+x" [ (x)=4x}, [ (x)=12

A The curve Is convex dow

M v =xd+kx®+4,0 () =

]dr["-xi+:c]1 [Ex -x

(6) y=0 =~

&~ The limit of integration

2
A= _I'; x¥dx = Llrz]‘:I = ix 16 = 4 square unit .

(L LIl IR LTIl ) LRl LR Ll LL] L L LR L) (LRLe LIR I RLRTIdl ]y
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2-a] Find ; J'-;-?_—I- dx . J 9xt e dx

g The Solution @\

p 2x 3
I=2f=5dx=Zlog. | ~1]+C

xi=1

u=9x2, e dx=dv ,du=18xdx ,v= - &%

Tl |

I=uv— [vdus=322e¥—[ 6xe°* dx

3x

u=~6x. e¥ dx=dy , du = 6dx .v=§e
I=3x2e¥—[uv - [rdu]=

=32~ [2x e3* — [ 2e3%dx] = 354

=3xte’ —2x e+ Ee*‘+c

LLLL IR LRI YL IR LR AL L el LL LL

wyt=x%  derivalive eac

o J,r:t = &4

LIS LA LI LA LA LLLLLLE LRl

3-a)If Sin . . 4 £y + 2Cosx=2y

The Solution @\

©8inx = xy-—-(l)by Herivative each side twice =Cosx = y+xy

closx-y=ay,ny = > Cosx — y) -——(2) , = Sinx =¥ +y" +xy", from (1)
A=xy =2y +xy", from(2) s —xy= ;[Cbﬁ x —y) + xy" multiply by x

n —x2y =2Cosx — 2y + x*y" ~x*(y+y )+2Cosx =2y

¥ = x* makes
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3-b] If the curve y=2x3+3x+4x + 5 has two parallel tangent: one of them touches the

curve at point (=1 , 2), find the equation of the other tangent,

g The Solution @\

cy=20 430 +4x 45 2P =6l +bx+4 a (—1,2) 2 P=

“The wo tangent are parallel & The slope of the other tangent =4
nbxt+6x+4=4 s6x*+6x=0 ~6x(x+1)=0 2x=-1x=0

By substitution in the equation of the curve at x = —=1,2y32

& at x=0~y=2 and this is the point of the other tangent{ihe equation of the tlangent

b Y o e

-2y x—

4-a] A balloon rises up vertically o halloon is observed by
a ground obscrver balléon , find the
rate of change of the angle is 200m up.

of elevatior

x
where
)
lan @ - 200
» Secig L2 ;ﬂt.—. 28 m/min.
Sec?= E = 0.07 degree / min.
L ] L1} (TR IR T RE R T T I R TAETRT R ]

4=b] If the slope of the tangent to the curve of the function [ al any point(x,y)onthe
Curve s 3[:3—1}. lind the local maximum and mindmum values to the curve of the

function [ and the inflection points if existed known that the curve passes thought point

{=2,=1), then sketch this curve.

g The Solution @\

fix)=3x*—-1)=3x*-3 2 f()=J@E-Ndx=x>-3x+C
v The curve passes throngh (=2,=1) 2 f(=2)==1 2=1==8464+C +(=1
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Sfx)=x"-3x+1 A fx)=3=-3=3(x*-1)=3(x—-1)(x+1)

~f(x)=0 when x = 1 or x = =1which is the critical point at il
1
AR SN N ~ 77

f\{x)z + + + + 4+ +

[
e
F

The function is increasing in |=—co,=1[and ]JI,x|
but the function is decreasing in ] —1,1]
F*(x)=6x (1 =0 a f{1y==—1 is local minimum value

v f(-1)>0 ~ f(=1)=3 local maximum value

M - -

v fx)=0 when x = 0 + fg
& The curve is convex up in this i

)20 in JO, o]

«The curve is convex doin Jin

* fU(x)
{ 0, :'.

b1 The coordinates of point“C
¢]1The eguation of the normal on the curve of f at point C and prove that it passes

through the origm point O .

d]The volume of the selid generated by revolving the region bounded by the normal €

and the curve of the function and the straight line x = & acomplete revolution about

,ES The Solution &

X —axis .
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(a) The equation of AB is -’—_-5=1:-E :“—.;—z-.=-;.- AXx=3Y—6 e (1)

(b)ywy= ; by substitution in (1) =y= z ~3y2—6y+9 =3[y =2y+3]=0

Iy-6

23y =3)(yv+1)=0 =~y ==1 =2x = =9 refused because x>0

Ly=3 ax=3 ~The coordinate of the point C=(3,3)
3 ERNE I e . - [y i
(€)===—73 ~The slope of the tangent at the point ¢ '(H) at (3.3)=-1
~The slope of the normal at e=1 ~ The equation of the nermal at ¢ s %-‘1

A#¥=x ~The normal is at ¢ passes through the origin pﬂil‘

[d]u=rr_|';}ff dr+n_|';y§ dx

3 EE
=f:rzdx+nf —-1dx
0 7 Xx?

_"[3 ] +“[ 5:3

=n{9-0) +rr(-»—-+— 1=
.l

L ] (IR 1] L L] (1] (1] ? (IR T IR IR ]
1] Com 2 f Jhe followin
a) lim

X = O}
h JL E-2C
Lae L eEn
e]If the function )=k x¥+ 9 x* has an inflection point when x = =1 then: k= ... =

e] if f is acontinuous function on the interval [1.4],then f: f(x) d:r+_|': fix) dx =.

f]The area of the region bounded by the two curves y= x*+ 1 and y=22% equals ...

2S5 The Solution ¢S\

i Tyrez _ 4 Iy o gi oy R 3_g
a]Ln;{I+I) ﬂ!!ﬂ.“"‘xj x;in;[1+x] e X(1+0)" =e¢

.................... ___squarc units.

{h)3[5 —Cotx]* x (-2 Cosec® x) = -6 Cosec® x (5 — Cotx)*®
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(e} f (x)=3kx®*+18x , f"(x) =6kx+ 18 =+ The curve an inflection point at x = -1
Sf(-1)=0 ~-6k+18=0 k=3

(d) [x? —2x3 +52)2, = (B1 =54+ 15) = (14 2 —5) = 34

ey j: flx) dx=— ,f: f(x) dx = The value =zero

N m=x'+1,3m=2% La =
axv41=2x2 sxt=2x241=0

st =12 =zero, 2 (x-1)}x + 1) =0

J‘Sinl:hl-ﬂ
Cos(3x+1)

SENNEARENANE

2-b] If thetwu
and y= nt,

he tangent to the curve of the function f

g The Solution &

iy dy dy dx 2
x=2u1+3+'—=6n2 }r=n‘l'-"d‘_ﬂ_'=4n3!:';:=3;-h—=-“=t

First : The eqguation 9f

Second: =

First : the slope of the langent =-:—i— {at n=1]=~§- +x =5,y=1 when n=1

: i 2 ¥=¥ __ B i B | - - = —
~ The equation of the tangent s = se—ms 22(x=5)=3(y-1)

£2x-10=3y-3  22y—-3y—-7=0
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r
Second : -+—() ﬂ: ; “~—a=~q'; .-.g[(am=n]=

3-a] Investigate the convexity of the curve of the function f where fix)=]x%=1] and

show the inflection points if existed.

/@g The Solution @\

fx) = ["i}i ) i:: LAY =Ff17)=F(1) =0 = f(x) is continuous at x = 1

. 2 ; (x+h)=F(x) iz
~Mx) is continnous on R, 1) = lim 222000 g, a =
{x) is conlinuous F{%) Jim, - Jim, t x=1

n+u} =

“ £20%) = lim

_f '-(1_} i hli ff.IHl}"f(I) Ilm ik

-{1+h)7+1 —f|+h}‘+|. -nn.}u -
af1(17) = Jim 5= lim = ; 1
X -
214 = £0(17) = f(x) s not diffen A ={m exist dt¥ =1
—3x? x<1

fio=ft %21 D f (x>0

=hy x=<1

f () 4 e ks
v f™(x) >0 when —ea “elhe curve is convexdown in |1,=|

A (x) <0 when N0 K s The curve is convex up in ]10,1]
v (x) >0 when 1 <N < oo . The curve is comvexdown in | 1,= |

+ F{1) is not exist at x =97, - There is no tangent for the curve at the poimt (1,0}

S~ The point{1,0) is not an inflection point

LR L LLEL (12 ] L1 L1 L 1] L1 L1 (LI E ]

3-b] If [ f()dx =9 [Jf(x)dx =4 . find the value of [5[3f(x)—6x]dx

5 The Solution ?%\

o [3f(r) de=4 [P fdx=—4 v L f(0)dx=9
s[5 f@ydr= [ f@dx+ [ f(x)dx=9-4=5
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~ [P B3F(x) —6x] =3[ fx)dx — 6 [ xdx
1 25
=3x5-—-ﬁ[§—x3] =15-6[5—2]=15-75+12=—48

3
-z

[ ] ([0} am EEE BEEE ERER (1] (] ] [ ]

4-a]| Find the area of the plane region bounded by the two curves

0
The Solution \C:%\

m=6-x%y=3-2x , Let y,=w '

y+ x?=6 , y+2x -3 =

rh=xt=3—=2x +2*-2x-3=0

S{x=3)x+1)=0 cx=3,x = =1
vy, =y, for every x € [—1.3]

sA= [ h—w)de=[  6-x—3+2xdx

3 1
=I [3—x2+2x)dx=[3
e 3

=(9-9+9—(-3-3+1)=2+

m (TRTS AR T IR TR |

The Solution @\

Let the part of the square_unii sliding the rod

away [rom the edge of the cylmder =xom,

the distance between the rod and the cylinder =y cm
From the geometry shape

x3 =814y e (])
when the rod reach to the end of the base of the cylinder

Ay=12cm by substitution ~x=15cm. denvative with respect 1o n
L .I!f_.'l,'-_ E 4 — "_—r * ﬂ_}l‘_E
n2x=2yn AIx15XZ=2x12x 0 om = 7 Cmsec,

L] LLAL ]
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6-a] If the rate of change of the slope of the tangent 10 acurve al any poimt (x, ¥)
on it is 6G(l —2x) on it is x = 1 and the curve has acrilical point when x = 1 and
the function has alocal minimum value equals 4.

First; Find the equation of the normal to the curve when x = -1

Second ; Sketch the curve of the function and show the maximum and minimum values

and the inflection points il existed.

5 The Solution &

w f X)) = 6(1—2x) = 6 — 12x

2 fx=f(6-12x) dx=6x—6x+¢

v The curve has entical point at ¥ = -1
.".f"{—]}:ﬂ..'.ﬂ: 6—-6+c,58C=
sfx)=6x=6xt=6x(1=x).f(x)=0

when x = 0,x=1 « f(0)>0

sat x o= 0there exists local minin =4 ( given )

A The curve passes through

l}

The function is decr in J1,o[and ] —o0o,=1]
but the function is increasm@” in JO.1[.F7(x)=6-12x,~T(D)>0
~ (1) = 4 s local minimum value , v (1) < 0~ f{1) = 5 local maximum value
v ' {x) = 0 when= % )= 0
sin -m,%[, the curve is convex down in this interval , f “[J:}"-'.Uill]%, ]|
~ The curve is convex up in this interval the point G ; ;) is an inflection peoint
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5=b]) Find the volume of the solid generated by revolving the plane region bounded by the

curves:y= x* +1,y = 0ond x = 0, x = 1 acomplete revolution about x —axis.

g The Solution @\

The limit of integration are ¥ = 0,x =1
and the region above x —axis y=10

the rotation around x —axis

R nj;y? dx = ﬂ_f;ljx5+ 2x* + 1) dx

= Tr[;x"" +%x“+x]: =ﬂ[e+%+ 1)-[‘.‘]]] =2 ¢ cubic unit .

o
L1 LLE

Wi”y besth\wishes
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