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Thanks to God who helped us to introduce one of our

famous series “El Moasser” in mathematics.
We introduce this book to our colleagues.

We also introduce it to our students to help them

study mathematics.

In fact, this book is the outcome of more than thirty

years experience in the field of teaching mathematics.

This book will make students aware of all types of

. questions.

' We’WouId'lirke to know your dpinions about the book

hoping that it will win your admiration.

We will be grateful if you send us your

recommendations and your comments.
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Egypt exams 2017 and 2018 First / second session

Model examinations in the booklet form'

School book examinations

Answers




Each model exammatlon contams 18 questions as the followmg

. 10 multlple chmces questlons. * 8 essay questions.

‘them contains two requirements, student should answer only
one of the two requirements.
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Egynt Exams and Model Examinations

Among the 8 essay questtons there are two questlons each of
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| Egypt exams

Egypt Exam 15! session 2017 on differential and integral calculus

Answer the followmg questlons

@Ifthefunctlonf f(X) X+X f(X)-"i | — X"t
has a critical pointat X=2 -
s then the value of a = -+--coevees

' =z g_._w
@ 2 \ on = Y
@ 1

N

@ If the curve of the function f : f (X) =cos X —a x?
has an inflection point at X = % f (X)) = =g X = 20K
» then the value of a = --oovveee ﬁ(X Y =CosS%N =90,
i X oSN -9
4 ~Ces o s Do

-1 IR E : e

L

@ The absolute maximum_value of the function f
| such that : f (X) = sin X + cos X in the interval [0,2 O] s oo 1
@zero ;,, (X)) = = CoSX A+ TnX {OW (K)

@2 ) F(xy = 50i0) 4+ Conio) = \
N - - A
TR G TR I AT LU = imfff)f}.}, 8o b\




lowing items :
[a] Determine the local maximum values and the local minimum Values af there
" exist) for the function' f:fX)=02- X) e

[b] Find the absolute. maximum value and the absolute minimum Value of the
function f such that: f(X)=3Xx*-4 X3 m the interval [- 1 2]

O L(‘“x\w (Q-a)e® , -, f(xl = (220 " -«l)
= (9-x)e” f““"

: = X (1)
l B - .\ o 1 &S ¥ (N.,j
@Mﬁé’imwg | w 2% L
I / S 7
3 o
" l , (s e
b Y~ o e () e p -
. MW%,,,&M:%;} l Mﬂ.‘%%w%“%

18 Tl i ol f\xx@‘z 00, f L {X\ -

@X+~sm2X+c

@X+2$in2x+c T B | F o
1 . R JUE 'j P
@X—-é-sm2x+c s

@X—sin2x+c

(-




@ In the orthogonal coordinate plane » the straight line AB is drawn passing through

5 M
~ the pomt C (3 52) > cutting the positive part of X-axis at the point A and the positive § ,
- ‘part of y-axis at the point B » find the smallest area for A AOB such that O is the -
1 ,orlgm pomt _ , g o é
A ' ‘I @,,/4%)\ purd :.k
‘{)Gg\(‘j @ ( W) U\\ ' -
‘?\) DY \:i O - x/ &y . C)J
2.4 _
3=t
N ~o0 -2
X o NG =
Vi3
BN B o= \Jo-Clena s
) e < > N
- e f’ 2 ‘-’I[ !
, 6 o (akj o) ﬁ < el ?,.
\.
/@‘Iff(x) =| x| ,then_zj FOOAX = e
- (@4 Y X2
IAe o .
W ®2 N X <1
0 2 )
© Loy 7 N P
(-1 =X 5 ) - )
e .:__ 'L § =

BB /X ¢ (ol - ey - JalSsy Joalis wludlsy) yalsall 9




S
2

é‘" 6 Find the area of the region bounded by the two curves :

-4 y=x2% , y=5X _ _

2 U PO b ico o

¥ 24 5ol UM, T Pl @lemﬂ“\t‘%‘ S5 |

v AL Z pagvd "3/ (? 5?% s A 1

| A=A , . i
Mo () o KT X=Q . e N
J S :

L
@ Find the volume of the solid generated by revolving the region bounded by the two

curves:y=Xx2 , y =3 X a complete revolution about the X-axis
_fly
o _,l
. |

10




@ Answer one of the following items :

[a] Find : I-———-dx .

' [10Z UOISSds

_['b]Find Jx?mxdx | o |
"'((\D o Z = /‘Y.H SR (j/ - dx
P Czel gy o (ool a2
)% )z

)
—y
R
N
nY
S
O
2
B

S

—~ 7 e h
3 « :

K My L™ ax iyt )

3 3 E Y &

@ f F <x>
ORI? |
©-f2
[‘@"TZTES“}

In X2
InX

@ _1_ ‘e 82%" L

—+C
X

i ©2X+c
@lan|+c

AX = oo

11




s

@ln!cosxl+c
@'~lnlsmxl+c
@1nlcscX!-_Fc~

L{.lnlszHc i}

L

Find the equation of the normal to the curve y = 3 ¢ at the oint lying on it and its
y P ymg

X-coordinate equals — 1 W . m’“%
P o o el g",; § el
Cj W - {
27 X - '
s s 7P ; %\@ )P g i
dY w ’ T
i /e o e gt o MO M &
L .1 i ;.%';\,,"4\.«’ H u}“%‘} T e T g IS jlaim‘ﬁwwf :3 ‘1 » " 'i‘ff; - M:::‘,,M
— —ee e \*r.f . A :;,%
]
— : “ —
&
.
ot U
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@ The slope of the tangent to the curve X y =3 at the point (3 » 1) equals .-

@6 Xyl )q:f._, L . §

/-,..:;. 92X Sﬂ - ._442 T L 3

i (-iﬁ e S
OkS - R T ""57“"“ =

\ .
2
@ rx=2+L , y=2ol fing: 9Y 4,-0
z-1 z+1 dx

Sy

@ If a stone fell in a settle water Jake 5 then a circular wave is formed whose radius

increases at a rate of w& Find the rate of mcneamng of the suxfacc area. of the
wave at the-end of 5 seconds




Egypt Exam 2" session 2017 on differential and integral calculus
Ans‘werpthe fbl-lqwing questions : .
5 seC’ X+c
1 4
@ 7 sec” X+c
@ Lianx+c
3

@ —_§l tan® X + ¢

»\

(e Find the maximum area for the isosceles triangle that could be drawn inscribed in

a circle whose radius equals 12 cm.
-
14




@Iff(x)_sm X sthen _ J%‘(X)dx-— ............... ‘

@4

_ [10Z uoissds

i
i

15




Py (e Find the volume of the solid generated by revolving the region bounded by the two
1 curves )
y=X2 y=2X alcompl}ete revolution about X-axis.
RN
Q@ Answer one of the following items :
| [@alFind:[—% _qx
, 3X +1
bl Find:[-X ax - "
S A
rrrrrrrrrrrrr 3
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@Ify—secX,theny( )
.6
| ,1@8-

L1L0Z uolssas
~ puC 4

@Hx 20243 , y=1¢

then (32, = v
@3
(®)s
©3
(A6

Qc Ify X-sin'’ X

’3

dy
dx+2y=0

RO/ Y f (ol - ey m alShy il i) yalsdl 17
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S @ A rectangle of length 24 cm. and width 10 cm. » if its length shrinks at a rate
E ‘ of 2 cm./sec. while its width i Increases at a rate of 1.5 cm./sec. Find the rate
2 | of change of its area at the end of 4 seconds » after how many seconds does
§ ' the- area stop. 1ncreasmg ?

CLim 2%-1 _ o
x—0 3X »

@31n2
(o) 5 In2
2
@hl-g-
@21n3

j4Xex2+1dx= ...............
@ex2+1+c
4ex2+1+c
©g% s

@2eX +14c

18
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L
0
)
0
2 3
L 3nx " ¥
20 U CN
| ©Fmixi+e
2 .
| 3xnx ¢
N

-

@ ff:]-14[—R , £ (X)=X3-3 X, then the number of the critical points
for the function f equals --+-ve....

@ZCI‘O

(b1

(©)2

@3 .

19




@ If the curve y = %3 +aX?+b Xhas an inflection pointat 3 5—9) »

m
r
. thena+b= -
.0 :
HE BCE
(©-9
@12
L
@ The maximum value for the expression : 4 X — X 2, where X ER s «+erereeeeen

@4
@2
@3
@6

® Answer one of the followmg items :

[a] Determine the maximum and the minimum local values for the functlon f
such that: f (X) =X 3_3x2%-9 X ,then determine the inflection point (if exists)

for the function.

[b] Fmd the absolute extrema values of the functlon f such that :
FOO=10xe" % , xe[o 4]

20



Egypt Exam 1°t session 2018 on differential and integral calculus

L "Answer the following questmns

( IfaY=b suc}_lthata,bEIRJr ,a;tb:,theng.l: ..... e, :

( If_z.[sf(x)dx=12 ) J F(X)dX=16 »then , J FOOdX = emrns

(a)-28
(b)-4
()4
(d)28

\

(e Answer one of the following items :
[a]rmd x4 1) dx

[b] Find:f(x-—B)ezxdx

21




'—1n|<';o_se|+c_ '
(b)-Incos B +¢ .
@'m cos 0.+ c
@uncose.wc“

swgka »;'dKS‘ﬁa

,- T2X=8inX 4o
e ‘nj X2 +cosxdx——

Answer one of the following items :

[a] Find the local maximum values and the local minimum values of the function

f: f X)=X 3 3 X —2 »and the inflection points of the curve of the function

- @Gf ex1sts)

as

- [b] Fmd the absolute extrema Values of the function f: f (X)) =X (X 2. 12) in
 the interval -1, 4] '

2.



@ 50
@4
@15
@27

. 8§1L0Z UOoIssas
A s

(e The curve of the function f: f (X) =(X—-2)e X', is convex upwards in the interval

@112
®F

©10 5=l
@02l

L

o0 5 0[

U
X=secO » y=tanBat0=—

(0 Find the equations of the tangent and the normal to the curve :

23

3
L Q{\



&

d%y ,dy.2
; Ifsiny+cos2X= O rove that : -—~———~ —=) tan v =4 cos 2 X sec
@ y P Tz (55) ey y

swexa ;dKﬁa

a@IfX'—»Zt ~15t%+36 0+ 1 ,y_t2-8t+11

@ For the function f such that £ (X) = —2 X + 6 » then all of the following statements
are correct CXCCpt ...............

@ the curve of the function f convex upwards in the interval |- oo , oo
(b) the function f has a local minimum value at X = 3

@ the curve of the function f has tlo inflection points.

(d) f (%) is decreasing in the interval |3 oo

24



[
%
A

Ify=aX ® Such that a and b are constants » prove that : % X %Z b Ed_x.
a ) t X t

]

8LOZ uossas 1

(14

g

R R T T T N

Find the volume of the solid generated by revolving the region bounded by the curve
y =X?+2 5 the X-axis and the two straight lines X=-2 s X =2 acomplete

_revolution about the X-axis.

b BB / € ¢ (lal - oy — JolSly fuslis sluslyy) yealsdl 25




swexa 3dABg

26

X*_1

T ): ...............

@3ln2 : o o L o

Lim (2

X0

@2 In3

) If f (X) = X (a—1In X) such that a is constant s the curve of the function has a critical

pointatX-_—e sthen a = -+-vvveveeenne

A metalic circular sector whose area is 4 cm? Find the radius length of the sector's
circle which makes its perimeter as minimum as possible.

What is the measure of its angle then ?




-

@ Find the area of the region bounded by the curve y = 4 — X2

and the straight line y = X + 2

4
:
F

'8LOZ uoISsas L
. 3s

21




Egypt Exam 2" session 2018 on differential and integral calculus

@ .

Answer the followmg questlons

@ Iff(x) ‘\/ sin 2X —csc X athenf ( ) .........

()2
(b)4
@5
@10‘

i \_

@ Alake infected by bacteria has been treated by an antibacterial. If the number of
bacteria z in1 cm? after n day is glven by the relation z (n) 20 (12 —1In (12)) + 30
such that 1 <n< 15 ' ‘ :

(1) When the number of bacterla be minimum durmg thlS mterval ?

2) What is the least number of bacteria during this 1nterval ?

28



@ Find the volume of the solid generated by revolving the region bounded by the two

curves y = X 2 and y.= 3 X —2 a complete revolution about the X-axis. .

L

ey dy’
@ 1ry=etr s inen 3 -

t@_lp X X

X%+ cos X
(@)-1
(b) zero
. o1
()4

uoISsas
8LOZ UoIsses |




:‘ o Answer one of the following items :
A [alFind: [xc+2)0dx _
1. blFind:[(x+5eXdx-

© swexa. ;dkﬁj 3

@1+ln(X+1)+c
@X~lnlx+1l+c

@ X+In(X+1+c

X+ln|x+1|+c

30




1
@0j4seCZXtanXdX= ...............
@zero
: \ 1
| ®7

@1
@2

233

8L-0.Z uoiIssas 5
. . pu z

AN

@ Answer one of the Jollowing items -

I
| [a] Find the local maximy :
. m and minimym i 2
: values (if f
;% FO0=x4_2x2 (if found) of the function f |
1 [b] Find the absolute extrern,
| | ' Xtrema values of the function f : f (X) = 4x

in the interval [~ 1 , 3] X241
:é MMMMM o T — . e e e et oy e
3 T S
B, »M.ymm_wm
‘‘‘‘‘‘‘‘‘‘‘‘‘‘ M\M—-M___ o )
NNNN»NM_____-T ~~~~~~ - .
_— e e e,




swexo 1dA63

32

\

@ If the curve of the function f (X) =a X2+ 12 X + 1 has a critical point at X =2

9 then Q== ceeereerieniinn

()12
(b)-3
(©)-1
@3

AL

@ Find the equatlons of the tangent and the normal to the curve : y = 3 + sec X at the

point which lies on the curve and its X-coordinate equals 233t




(@ Find the area of the region bounded by
| the curvey = V 2X and the straight lme y=X

© .

810Z uoissas

@ Ify= 20%+7 , 2= t_?‘——{l ’ tlién th@ rate of change for y Witﬁ‘l'espect -
‘to Lequals T TIERe , . . . o
@2t
(b)3t
©6
(@) 12

AN

(@ The curve of the function f : f (X) = (X - 2) e X is convex downwards in the
’) lnterval ...............

@l
®-1-2
©]los2]
@10

SBUL /0 ¢ (bt~ ey - Jolsy Juslis alusly) yialsel] 33




- swexs 3dA63 ¥

34

@ ExXeY=2

dy .
—1n2+lnXand%2tC—=6atX=2 ’ y:O,findE% :




Model examinations
in the booklet form

, ArisWer the following questions :

: \2X
@ (%)

-

@'The curvey=Xe AT

@ X =~ 1 has minimum value.

‘ @ X = -1 has'maximum value
@ X =0 has minimum value

@ X = 0 has maximum value

\.

4 @ The t'm;:,em to the curve y 3x2- 5 at the pomt (1 1—2). dlso passes by
: the p()m[ ........... . . L o )

@(5,4) ,
OIEY)

(©@s-4
(@)©,-9)

.

@ If the perimeter of a circular sector is P » then its surface area is maximum

®%
O
©1p
@f




%

4
2
@

suocijeuluiexs [SpoiAl-

(@ If f is a continuous even function on the interval [-4,4]

4 ’ 2 - .
| fOO.dx=20 W Fe0dx=6 o

L

L

2
(@ x=c" » y=0Find: L
| X

™

=4

. T
_v,th‘en~4.f FOOdX =i :

@ 120
©®) 14
@ 26
@16

(0 If f (X) = cot X » then f ({%) = e,

@
® 5
@4

36

| 9
| @3
AN\




@ Answer one of the following items : .
[a]Fmd jx mxdx [b]Find: [(x*°+e X dx

-

@ 1rm=2x-3x>-12x+12
Answer one of the following items :

[a] Find the increasing and decreasing intervals.
[b] Find the local maximum and the local minimum values of the function.

::k&

@ Find the equation of the curve passes through the point (0 » 1) and the slope
of its tangent at any point on it (X » y) equals X’\/ x%+1

37




@ The length of each side of an equilateral triangle = a » and increase at a rate k 5 then
the rate of increasing of its surface area equals ..... U

v @———ak -
@ﬁak

. @£ak
@mak

suoljeulexa |apow 9

@ The curve of the function f is convex downwards in IR

@jtanedéz ...............
@—lnlcos6|+c
.@~‘1ncose+c

' @1&(:65-9%‘(‘:_’ .
'Iln:cos‘el;!-c

f‘k

@ The volume of the solid generated by revolving
| the shaded region a complete revolution about

X-axis equals oo cube units.
@Y%

15
Ok

15
5
y 14

L 3




@ Find the shortest distance between the straight line : X—2 y + 10 =0 and the curve y2 =4X

\.

(@ Find the area of the region bounded by the curve of the functiony = X 3 and the two

straight linesy=0 » X=2

39




2

_ . 2 .
;@Ifx3+y3:1,provethat:y2y+2yy +2X=0

suopjeujwiexa j3po |

@ In the 0pp051te figure :
A'is a point moving on the plane ABisa tangent of the circle M

at B s AM = X + r where r is the radius of the circle s prove that :
X =r(csc - 1) » then find the rate of change of X with

respect to 9 at 0 ==+

40



| v &

- Aniswer ‘thé.following questio'ns‘ : L

@ Thé function f : f (X) = —l—nx_x is increasing in the interval oo

@105l
®10 el
©le sl
@ ool

-

@ The normal to the circle X2 + y2 =12

at any point on it passes through the point ...

()22
@(1 ) 1)
()00

(d)E25-2)
N\

'Qe‘_[(4~—cscxcotX)dx= ...............
o '.@4X~.cs.cx+‘c‘
| @'4X+csc'yx+c
] @4X—cotx+c .
@4X+cotx+c

1S

.. 6X+5
@ }_Ln:o (§:2> I

(sl BB /¢ (ol - e - Lol Lualis elusl ) yalsd| A1




&

e Find the area of the greatest rectangle which can be drawn in a circle of radius 4 cm.

suoljeurwexs |japopy 1

A

@ Identify the points of local maximum and local minimum and inflection points if
| exist to the curve of the function f where : f (X)=2X>+3X%2-12X+5

42



@If ff(X)dx 0 sthen f (X) = -oeeeme
(@x*+1
®x .
@X-_+1 P
C(@Dx-1

-

@Iff(X)—sm2Xc032X,thenf( ) et
: @ 4

()0

CLE

(d)8

.

@ Answer one of the followmg ttems
[a]If y = (sin x)““ X fmd

_ (s _ 4 dy
[b]Ify = (5 -3 csc X)* » find d X

43




suo;;eq!wexa jopo ¢

44

L

@ The side length of a cube is equal to the diameter length of a sphere and the rate of
| increasing of the side length of the cube is equal to the rate of i 1ncreasmg of the radius
» then the ratio between the increasing of their areas equals -+ ) '

-@_6".]_ - B , T
N2 S - a5 ' ,
Oky

©ax
OF

@ Answer one of the following items :

[a] Find : [ x2e*d x [b] Find : [ x (X +2)%d X

@ The oppos1te figure represents the curve of the Y -

\ %
function f s then the curve of Y I

s N

the function f has an ) \Ly_ x)]
inflection point at X = -+-eooeve X ! : X
@ 0 R IR NN
@ 1 ) y\7

©2 :
(d)3




Q@ Ify +ax}-bx= ¢ where a » b » ¢ are constants

&y
: aprovethat y (g—y)z) +3aXx=0

N\

(@ The area of the region bounded by the curve y = X > and the straight lines X = — 1
»X=1 » y=0equals ...........

() zero
® 7
©3
(d)6

.

Q@ Find the equation of the curve :
| y=f(X) if; =6 X ~ 4 and the curve has local minimum at (1 » 5)




@ The curve of the function f : f (X) = (X~ 2) e” is convex downwards in the

interval - coeeenes
JOLERL
®F12
@los2l
@10

suoneUIWEXS |SPOIA

-

@ The rate of increasing of the length of each of two sides in a triangle is 0.1 cm./sec. and the

rate of increasing of angle including between them is L rad/sec. Find the rate of increasing

5
of area of the triangle at the instant when the length of each side of the triangle is 10 cm.

- ;:‘~:.\ -

@ Fmd the Volume of the solid generated by revolvmg the reglon bounded by the two Lo
curves y = X 2 and the straight line passes through the two pomts 0-6)5(157) |

a complete revolution about X-axis.

46




( Lim & =sinX-1_

()1

@ undefined

(@)-1

@ If the curve of the function f represents a polynomial function » has a local maximum

at the point (a » b) » then f (a) = -vvoevoee

@ 7€10
©%
a

@ undefined

\.

.

@ If X=a(cos0+06sin0) 5 y=a(sin0-0cos0) atheng—%’éz ---------------

(a)sin®
@SinZG
@cose
@tan@

47




SUOIJEUIWEXS. [SPOIN

y=tanX » y=secX and the two stralght lines X = —6~ sy X=
a complete revolutlon about X-aXis i§ -+ ~+-'cubic unit.

S
-@_6—;
X
®F
5
@2%2

3@-

@ i£f:[1,e] —Rand f 00 =%~InX

Answer one of the following items :

[a] Determine the increasing and decreasing intervals.
| [b] Find the absolute maximum and absolute minimum of the function.

@ The rate of change for‘\} x* + 16 with respect to Xx at X =3 equals -+ -

48
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®%
©-
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@jMdXZ ............... (Where:x>0)

@2X+'c‘
@lnlxl+c

-

(elfx2 =ab In X where a s b are constants » prove that : ijxy+5xd;+4y~0

AN
@ If the rate of change in volume of a sphere equals the rate of change of its radius
| sthenr= length unit.

(@)1
2w

C¥rrs
Ok

GBI / V¢ (lal - ealys — JolSiy Jualis alealy) yeabsell
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@ Find : f XcosXdX

L

L
@ Ify:ex s z=8InX

50




@ 17 0=2x>-3x7-36x+14

Answer one of the following.items :
[a] Find the local max1mum and local minimum yalues of the functlon f

[b] Find the convex1ty mtervals upwards and downwards of the functlon f

N

@ Find the area of the region bounded by the curve y =3 X2 +4 , X-axis and the two
straight lines X=-1 5 X=2




suoljeujexs |apow 3

(@ The slope of the tangent to the curve at any pomt on it (X »y) is given by the relation

2;’( = sin X cos X »find the equatlon of the curve known that it passes through

Ath_e,p_omAti <F 5 1)

\-

Q@ A trapezium is drawn in a semi-circle » and its base is the diameter of the semi-circle.

52

» determine the base angle of the trapezium such that its area is as maximum as possible,




o AnsWer the followihg quéstiohs

@ The equatlon of the’ normal to the curve y f (X) at the pomt (1 DisX+4y= 5
sthen f (1) = oo

@tanx-—x+c
(b)tan X+ X +c¢

@sec“.x+c
@—%—tzll13x+c

\
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54

@ the value of b _
@ the value of ¢
@ the value of a

e .

@the value ofasb

0 Ify’=1- 5615 s prove th_at 2y j 5

9 FFOO=X.5(X) 5 fB3)=-5

9 thenf(3)  ierbeeaneenaes

(a)-50
(b)-40
(©)15
(d)27




o

@ If the function f: f (X) =X 3_3x?

Answer one of the following items :

[a] Find the increasing and decreasing intervals of the function f
[b] Find the local maximum and local minimum values of the function f




SUOIRUIWIEXSD [2POIN 1

@ Answer one of the following items :
[a] Find : [ (X2 +3){x-2d x

3
[b] Find : [ X" +21020 g x

AN

@ The function f: £ (X) = X3 - 12 X is decreasing in the interval .-....cooevono

(@l-2.2[
()R- [-2,2]
(OR-{2,-2}
(R-}-252[

N

56




@ Find the volume of a solid generated by revolution of the region bounded by the curve
Xy =3 and the two stralght lmes y =1 » y 3 and y ax1s a complete revolutlon

about X-axis.

\.

@ Find the dimensions of a rectangle which has the greatest area can be drawn in
a triangle » its base length 16 cm. and its height 12 cm. such that one of its sides
coincides with the base of the triangle and its opposite vertices lie on the other two

sides of the triangle.

B IE / A (bl - euly — JalKly Juslis alralyy) yalbsdl - 57
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@ The area of the region bounded by the curve y ‘V 4 - x*

and X-axis in square umt equals oo

“2

4 -
(o)2m

'4Jt'

S

@ Find the equation of the curve passes through the point A (2 5 3) and the slope of the

N

normal at any point on it is 3 — X

@ A regular quadrﬂateral pyramld of metal expands umformaly 3 the helght equals the s1de

58

1 length of its base s ts Volume increases at a rate 1 cm’ sec. sy if the rate of i mcreasmg of -

each of its he1ght and 1ts base side equals 0.01 cm /sec. find the base length. -




| ©)

Answer the folloWi_ﬂg questions : o

o ( ,E‘_l_r,r}) (lnilxizlx)):_ ...........

@ The function f : f (X) =—| X |+ I is decreasing in the interval

@10 >l
® 1= 0l
@l el
@1 >0l

o

@ The straight line y + X —.1 = 0 touches the curve of the function f : f (X) =X 2.3X+a

sthen = oo .
@
O
(©)3
(d)4

i\

3 5
@If_zj FOodx=12 5 [ fo0dx=16

5
sthen: [ f(X)d X =

@-—28
@-4
©4
@28

59




e Find the local maximum and local minimum value of the function f

awhere £(X) = x4 2x2

-suoijeUIEXS [SPOIN

'@J.(Z'X—1):6'2X+3dX:yz—jzAdy,then:jzdy: ............ .
e2X+3 4 ¢

%i Q2X+3
2

@ 62X+3
_ % 2X““3+c

N

@ Find': [3 % T xeldx

60



X
- Answer one of the following items :
. [al Fmd the convexity mtervals upwards and downwards of the curve of the function f

' 2
@ If the function f : where f (X) = X“+9

| " [b] Find the absolute maximum ‘and absolute minimum values of the functlon f
“‘whereXE[l 6] . |

N
@o Answer one of the following items :
“ [a] Find : j sec® X tan X d X [b] Find : J 2 gec? (X3 +5)dX

61




&

@ Find the area of the region bounded by the curve y = 6 — X% » and the straight line y = — X

SUOI}RUIWIEXD [SPOIAl *

\\

n

Q@Ify:%““+n)€“"l+1,then:(;i yn= ...............
o

I )X+t . - | }
| '@X"llr_x |

(.

@ £z—§ (sin2 X) e,

[ @se2x. T
B i-,2fc‘os 2X . - N R

: '@4C03'2.X-_v

1 (d)-4sin2Xx

'3:,\

@ When the region bounded by the curve X = s y <4 and y-axis revolves
| acomplete revolution about y-axis » then the volume of the solid generated in cubic

units equals ...............
2

OkR

OB’

(©)27In?2

(@) % Tlog3

62



@ On the perpendlcular coordinate system a straight line AB passes through the point

-C (35 2) and intersects the posmve part of X-axis at the point , A and the positive part
of y-axis at the point B s prove that the smallest area of. the mangle AOB equals 12

square umt where O 1s. the’ or1gm

>

\.

@ A ladder of length two metres is leaning against a smooth vertical wall. If the top of
the ladder slid down at the same rate as the lower end slid away from the wall » then
the distance of the lower end from the wall equals ..o m.

)2

-

@ The slopc of the tangent to the curve oi the function f at any poml on it (X sY)

is given by the relation g (X) = » find the equation of the curve glven that

(x + l)
the curve passes through (1 »2 ¢)

63




@

Eis ..............

@ The slope of the normal to the curve : X=cos6 , y=Y2+sinBat0= )

(@)1

@ undefined - e

. suojjeuiwexs japow Wl

e \_

@ A regular hexagonal like lamina shrinks by cooling. The rate of change of its side -
length is 0.1 cm./sec. » find the rate of change in the area of the lamina when its side

length is 10 cm.

64



Answer the following queStian -

‘. @ The rate of change of tangent s.llo.péof the function
Fif)=2x%atX=3equals oo

(a)54

(b) 36

OL:

(d)9

.

@ The function f: f (X) = X * has a stationary point at X = --oooooeeee

&
@1e

@a%czjgx x2+|dx=...: ..... O :
e

@ The slope of the tangent to the curve of the function y = f (X) at a particular point is
— and the X-coordinate of this point decreases at a rate 3 units/sec. » then the rate of

NI —

change of its y-coordinate equals -+ unit/sec.

GSBRIE /4 ¢ (il - exkyy - JalSy Jualis olualy) yalsdl 65




e Find the nearest point to the point (0 5 5) and lies on the curve y =

Lx2_4

2

' sSuOoljJeUIWIEXS [SPOIN

@ Ify= sin @, z : cos’ 9 R thén _j_zzl__—_ .....
@—sin@ | S L
@cos 0

@—tan@
()3mnze

. \

» find the equation of the curve given that it passes through (0 ?

11
15

o The slope of the tangent to the curve ata point’ (X » y) which lies on it is X \f X+1

1)

66




@ Ify=a(l-cosB) » X=a(0+sin0)

dy .
7then a—};a: ...............

AN

@ Find the volume of the solid generated by revolving the region bounded by the curve

y =Y 8 X and the two straight lines y = 6 — X » y = 0 a complete revolution about X-axis.

67




(@ Find the local maximum and local minimum values of the curve :

y = sin X (1 + cos X) whereXE]O 7%[

68



sin X dy
@Ify ] # +e ,thena—-—x_. ..............

@ncosx

(b)sin X x ﬂ?s’“x !
) @ﬂismxcos X
.'@JT,S"‘XCOSXMJE |
@ Answer one of the following items : |
[a] Find : [In X d X [b] Find : [ 2 cos® X d X

AN

@ If the function f : f (X) = X* + %’5 has a critical point at X =2
sthenb = oo
(2) 16
®4
©-!
@16
16

L

@ The gas leaks from a spherical balloon at a rate X cm?’/sec. s prove that : the rate of
decreasing of the balloon external surface area of the moment its radius r cm.

equals __2_{9_6_ cm?/sec.

69




@ In the opposite figure :
g . ‘ - v 1
© | Find the greatest area of a rectangle that can 9
e | bedrawn outside a rectangle whose dimensions
X - , ) N . : b
5 | areeonstantsaandb o

5 | : )
B
s
o
=
w ‘;
_

70



(@ In the opposite figure : Y,

| The area of the region bounded by the two curves v T
: - \ 4
’ y= x2 sy = l X|equals ) \ 5 / g
I @2 j (x2 X)dx ' SV
.@j(XX)dX‘ o ‘-4-3-2-(131:'3'4 o
_ 2
©2,] x-xHdx K
1 5 |
@-J X-X9dX
(@Ify__ln tanx,then_d__}_l_- ............... atx:.?:.c..
dXx 4

(b) zero
©3
(d)eo

\.

@ Answer one of the following items :

d2
[a]Ifx2+y2=1 ,provethat:fa%u:o

vi2 d*
[b]Ify =cos X. aprovethat ( y) Ly &Y

=1
dX dx?

7




Answer the follo_wing questions : -

@ The tangent to the curve of th'_e funcﬁon y :‘V} at X = 0 is parallel to - o

(-

@ the straight line y = X

@X+y:0

3 4 4
@1, rooax=s [ rooax=2 , [*feoax=6

,thenzjlf(x)dx: ...............
@1
(b)13.

@ The maximum value of the function y = 1—“)% in the interval [2 5 00[ i <+ oovvnns

N

(@)1
®%
©¢
@

72




@ Determine the convexity intervals upward and downward of the curve of the function

f:fX)= X + ; also find the inflection points if ex1sted
‘ 24 _ '

@n f (X)_—;:-[‘cx X 5 FO=1 5 F©0)=0sthen f(X)=
@~ - *

®)f @)

©-f 0

@4

N

a2
@Ifxzy 2 X +5 5 prove that : X2 y+4x +2y 0
dx?

GBI /- (Uil - s — JolSsy Jdlis olasley) yalsell 73




&

9 When the region bounded by the curve y= X 2 and the straight line y =2
revolves a complete revolution about y-axis » then the volume of the generated

solid equals ....... .
[ @ yax
Jtojzydy
@n0j2>cdx |
@nojzxzdx

SUOIJEUIWIEXS [SPOA

L\

@ An equilateral triangle s its side length increase at a rate % cm./sec. s then the rate of

change of its perimeter at this instant equals - cm./sec.
(@)1
()2
(c)3
_ @ 4

2
@Ifx 2 +3 , y=t then-d—y2 --------------- att=1
dX
@9
| ‘9 |
1
D3

\_

m Answer onerof the following items :
| [a]Find: [co Xd X [b] Find : [ X3 In X d x

74



@ The funetion_ f:f= 4X 3 + 4 X + 2 is increasing for every XE i

'IR+_ .
or .
oF
C(@R-10}

AN
@ The opposite figure represents the curve f (X) - yl -
» then the function f has a local minimum "4\
- 3 ;;;;;;
at Xz e g \ L
RN
@1 X X
(©)2 T
@ 3 y\ /
{ @ 4
|

@ A metalic circular sector whose area is 16 cm? Find the radius length of the sector’s
circle which makes its perimeter as minimum as possible. What is the measure of its

angle then ?

75




@ Answer one of the following items :
; [a] Find the area of the region bounded by the two curves : y =2 X2 , y=3-x?2

[b] Find the area of the region bounded by the two curves : y = X 2 >y = 2-X

suolRUIWEXS [9POA]

L

542y

: @ The slope of the normal to the curve of any point (X , y) on if equals 357
' -3X

- and the curve passes through (1 » 2) find its equation.

76




@ Find the equation of the tangent and normal to the curve :

X

2+Iny . InX=X 2 +y at the point v_vhoSe X coordinate is 1

.

Q@ A 180 cm. man moves far from the base of a 3-metre lamp post at a rate of 1.2 m./s.
» find the rate of change of the length of the man’s shadow. If the straight line passing
through the highest point of the man’s head and the top of the lamp inclines on the
ground with an angle of measure 6" when the man is far from the base of the

6

lamp post for a distance X metre » prove that : X = 5 cot 0 » then find the rate

of change of © when the man is 3.6 m. far from the base of the lamp post.

77
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Answer the following (jUéstions :

@ The functlon f f(X)= x3+4 X+2is 1ncreasmg atXE--ﬁ-;--------;
@] 4 7°° ' N
R

Ok

@5t~

L

@ The tangent equation of the curve of the functlon f:
FO0=e2X+1 at the pomt (_ % , 1) T IR
@ 2y=X+1.

@ y=2X+2

@ y=2X —_3

()2y=3x+1

| @ J-l() }S%nxldx— .

(}10
()10n
(c)20
(@20

@ Determine the absolute minimum value and absolute maximum value of the function f

_ 1. . 1
s where f (X) = X + X in the interval [7 5 3]




-

@ A regular octagon » its side length is 10 cm. the side length increase at a rate 0.2 cm./sec.
Find the rate of increasing of its area.

\
@ Lim & +b +c* =3 _
xX—0 X
| @1n(a+b+c) |
(b)In@bo
@lna——lnb—-lnc
@log(abc)

-

@ The normal equation to the curve y = f (X) at the point (1 s 1)is X+4y=35
sthen f(1) = e
-3

@ The radius length of a circle increases at a rate 2 cm./min. and its area of a rate
20 7C cm?/min. » then the radius length at this instant equals - cm.

®3
®5

@10
@20

79
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dy

ax_—

@ If the function fiwhere f()=1+6X-2x>

80

Answer one of the following items :
[a] Find the local maximum and local minimum values of the function f

[b] Find the convexity intervals upwards and downwards and the inflection points
(if existed) of the curve of the function f




@ Answer one of the following items :

[a] Find : [ (144 x% e d X  [b]Find:|

\.

@ The length of the hypotenuse in a right-angled triangle equals 10 ¢cm. 5 find the length

of each side of the right angle when the area is as large as possible.

B BB / VY p (bl - el — JolSts Jualis lualyy) yalsdl 81




@

@ The slope of the tangent at any point (X sy)onthecurvey = f (X)is: 6 X 2_30 X +36 [

g | ) fmd the curve equation given that the curve has a local maximum value equals 28
3]
0
X
-9
3
=3
8
)
@
@ The area of the region bounded by the two curves y = X2 Y= X3S square unit.
of
® 13
12
© 1
12
(@2 .
1Y :

82



L \
@ Ify=1+9l£+£+?£3.-.+.-.tooo,then2§+3y—4y-= ---------------

.

(@ Ify= e sin X , prove that :

2

dy
dx2~—2 +2y=0

.

Q@J sin® mix_ ...............

cos® X

@tan X+c
| .
@—7-tan X+c
1 .
‘@7'tan7x‘+c-

\.

@ Find the volume of thc solid generdted by revolving the plane region bounded from
the top by the curve X ? + y =4 and from the bottom by the two stright lines
y=X » y=-Xacomplete revolution about X-axis




' Answer the followmg questlons

(Qlf j f(X)dX+2bf fX)dx= jf(x)dXﬁhenb_------‘ ......... '.
@4
@1
()8

RN

d? d
Y 4o 4y

+y=0
dx? dX y

Qe If y =acos (In X) + b sin (In X) » prove that : X2

N

84



@ If X >0 , then the smallest value of the expression X + -)]-C- equals oo x

@zero | | ' S _
®!1 - |
(D4

AN

@ The slope of the tangent to the curve of the function f at any point (X » y) on it is given
by the relation g (X) = X 3%, find the curve equation given that it passes through

the point (—% ’ 5)

N

@ The ratio between the slope of the tangent to the curve y =In 3| X + 1 and the slope
of the tangent to the curve y =InSYX+lat X=ais -

(a)3:5

@ 5:3 .

(c)1:1

@ In3:In5

85
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@Ifx Int » ymsmtathen7— ..........

@ The length of each of two equal sides in an isosceles triangle equals 6 cm. and the

@Lx
®
CLE

measure of the angle between them equals (X) » the rate of change of X is (
per minute then the rate of change of its area at X = 30° is

L

[b] Find : J“(sin2 X + cos® X + cot? X)dXx

86




(@ 1 the function £ : £ (%)= -3 X + 4
Answer one of the following items :

[a] Find the i 1ncreasmg and decreasmg 1ntervals to the curve of the function.

. [b] Sketch the curve of the functlon » show the points of local max1mum and local
mmlmum and the mﬂectlon pomts (if existed). - ' '

87
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(A)y+4X+12=0

(b)4y+X+18=0

@4y +x+14=0
C(@y+ax-4=0

@ The normal equation to the curve y = X | X | at the point (-2 s —4)is

@ The top right corner of a piece of ’i)aper whose dimensiors

are 8 cm. » 12 cm. is folded to the lower edge as shown in
the figure. What is the value of X which makes y

as small as possible ?

- 8cm——
'y

88




g T 2 (4—X2)dx,isthevolumeof ---------------

@ A sphere whose radius length is 4 umts
@ A right circular cone whose height is 4 units.

ED @ A sphere whose radius length is 2 units. -
A rig.h'tvcircular cylinder whose height is 4 units.

@ The bpposite figure represents the curve (X Y,
of the function f » then the solution set of the , 3
inequality ]7 (X) > 0 i oeveveemeenen b ?\
X ‘ X
@]_1,00[ ‘ R l3 2 10 > |
/ N

@ ]“ ©0 9 1[

.
@Ify-snn((,sc3X2)+9m(5X )csc(SX ). Find : dX'

BRI /Y ¢ (ol - ey — JalSty Sl lpdly)) yalsdl 89
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suolRUIWEXD |ap‘ow

@ Find the area of the region bounded by the curve :

y=X2-9 ,the X-axis » the straight line X = 4 and above X-axis.
S — o

@ The gas leaks from a Spherical balloon at a rate 20 cm?/sec. Find the rate of change of
the balloon exteranal surface area at the moment Wthh the radius length is 10 cm.




‘Answer the following,que’s’ti_'ons

@ The curve y — e XY 4 x = 0 has a.vertical tangent at the Point -...........--

@D ) | . .
()0 50)
© >0 .
@@seH

sin X

e Lim (10) e
N X—0  tan X
? @log 10

EN

AN

\

[3—X|dX = s

I
@ .

femie &

{ o Determine the absolute maximum value and absolute minimum value of the function i
1

£ f(X)—
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e The he1ght of a cylinder which has the grea}est volume placed inside a sphere whose

suoijeulueXS [IPOKy

@ 1152 =7 -sin2 X find y in terms of Xify=5 5 x=0

@ A point moves on a curve Whose equation is X2 + VP -4X+8 y—6=0 ,the rate of
change of its X-coordinate with respect to time at point (3 5 1) equals 4 units/sec. » then
the rate of change of its y-coordinate with respect to time t at the same point equals ...

©3
®F
©F
@%

@Ify In tanX 7th€n—d—-}i:. .............. WhenX:—Z—c-

dXx
1

92



@ Sketch the curve of the function f where f (X) = X 3 -3X+2

N

@ Answer one of the following items :
[a]Find:jl‘lx-X—dX [b] Find : [ x (X2 +3)°d X




£

@ Answer o;ze of the following items :

) 2
[a]If X=asec”® » y=atan’ 0 ,prove that : 5 y 3cotd
L ' ‘1 dx* 4a

[b] If y = X tan X » prove that : f—;c%:Z(l +y) seczx

SUOILBUIWIEXD [3POIAI

L

@ The current intensity I (Ampere) in a circuit for alternating curre'nt at any moment t .
| (second) is given by the relation I =2 cos t + 2 sin t » what is the maximum value of
the current in this circuit ? '

94



@ A ladder of constant length its upper end slides on a vertical wall at a rate k unit/sec.

Find : the rate of increasing of the distance between the lower end and the wall when

the ladder incliried to the Vertlcal w1th an angle 6 where csc 6 = %

\.
@ J CMf Tad X = e
e "+ X
(@) e X+ X|+c
O Inje™ X+ X|+¢
anlc +X|+c
.@ul,nle +X|+c
| @ In the oppbsité figul"é: | o | , Y,
If A, =5 square unit
aAZ_quuare unit SR
» A, = 8 square unit X /.2”:1) I‘Nx_z/s 5\ -
5 5
sthen [ £ 0 dX+ [ 1fOOIdX = R
@15
@20
@22
(d)26
N
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@ Find the volume of the solid generated by revolving the plane region bounded by the

curve y = 2‘\/ 1 (where X = 1) and the tangent at the point (2 , 2) and the straight
line y = 0 a complete revolution about X-axis

96

suoneUlUEXS |apow

@ Z€10
C}él

A

@ If f () =X~XIn X >then the slope of the tangent to the curve at X =¢ equals

\_

@ If the normal to the curve y = X In X is parallel to the straight line 2 X2y +3 =0

» then the normal equation is

<@X—y=3e"2
@>X~y:6e“2
() X-y=3¢
(d)x-y=6¢




o AhSwér the following questions :

(@ Lim (_%g.)x: N

(a)e
®¢
©<
@%

\.\

@ The rate of change of tangent slope of a curve at any point (X »y) onitis 6 (1 -2 X)
and the curve has a critical point at X = 1 and the function has a local minimum value
equals 4 . Find the normal equation to the curve at X = — 1

BRI /Y ¢ (ol - ey = JalSly Judlis albuley) yalsdl - 97




the positive direction of X-axis at the pomt (3475 3475) equals -

‘ZeI'O' : B _
| By .
[ @
_@26°34

suoljeuiwexs |3ponl

i

. d2 y
» then d———2 atxX =2 equa]s ...............
VA

Ok
®%
@8

56

@ fy=X2+3X+2 » z=3X2-5X+4

" ' . ‘_2 2..\__ ! o - '
@ In the opposne figure : f [f '(X)] F)dX = SO E A

%99 X, 3/\7)

@2_ _ : ] _ S - 0 2

.

@ A rectangle whose perimeter is 40 m. » its area is as great as p0331ble When 1ts
dimensions are «----oeeeeees - m.

(@)15 5
(b) 10510
(©)12.5,575
(@911

98




Answer one of the following items :

[a] Find the local maximum and local minimum values of the functxon f _
[bl Find the inflection pomts of the curve of the functlon (f ex1sted) ’ then slcetch the
' curve of the function: : : :

99




(e ABC is right-angled triangle at £ C , its area is constant and equals 24 cm? the rate of

§ change of b equals 1 cm./sec. Find the rate of change of a and m (L A) at the mstant

i when b equals 8 cm. '

2

) —

3 |°

3.

=

2
-

‘i\ .
_ oy Ay 50 o
(0 If y =sec X ,provethat.ym+(d—i) =y*(3y"-2)
.
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2x3+3 5, X=-1

3X+4 sy X>-1

Find the area of the plane region bounded by the curve y = X 2 _ 9 and X-axis and the

straight line X =4

| The normal equation to the curve y =3 e ™ at the point which lies on the curve and its

X-coordinate is — 1 18 -+ ' o , ,
@eysix
(b)3X+ey+6=0 D - B -

(©Oy-eXxX-4e=0
@ezx+3ey——9+e2=()

If f is a differentiable odd function in the interval |- oo 5 oo[ and f7(3) =2
sthen f(=3) = e




§ —-csc” X
5 |
o=
5 @—cscXcotX
,3, @secX.tan' |
o | .
A~ :
@ Answer one of the Jollowing items :
2
. v [ cos“X
[a] Find : [ 252 d x [b] Find : jxmx d X
Q Ifxejo, 7t] 5 then the functlon f:f (X)) =Xsin X+ cos X has an absolute minimum
value at ). TSRO
@ Zero
- ®F
' 2
©m
@-1
N
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m A cuboid with square base » the sum of all its edges is 240 cm. Find the dimensions
of the cuboxd when its. volume is maximum.

: &@ In the opposite figure : '
n . The volume of a solid genemted by revolvmg the shaded reglon

a.complete levoluuon about X-axns and the stralght line = X

g o

X=-1,+X=k equals (e10 ' 2) cube unite. Find the value of k y‘l

S TR

Rt iSh
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: -Answer the followmg questmns o ‘
o @If 2 f(X)dX 6 » then j 4f(>o~1dx_- ........

(@) 18
(b)22
@23
(d)26

N\

Fo0-£(%)
@ If £ (X) = e X, then LLHL““T*:“ ............
@e ]
@26_ _
©¢
@262

A

104




2 . :
9 Find the curve equation y = f (X) if (—;1—;’5 =a X + b where a » b are constant and
. the curve has an inflection point (0 » 2) and local minimum value at the point (1 ) 0)

|
o i
|
— S |
|
i
|
. |
L
;i
¢
- - N - - .
.
e

GSBRIB /8 ¢ (ol = s — JolSiy Jualis slualyy) yalsdl 105




@

y= = Lx3_9x42

SUOI}eUIWEXS [2POI]

@ IfeXY=x24+y Prove that: (Xe™Y - 1)y =2x-ye™’

Qe If £ (%) = X2, then the 2019 derivative of this function equals ..

@ 2019
® o

© kot
@ ZEero

_ N
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v @ Answer one of the following items : )
[a] Find : [ e ™ (cot X —csc” X) d X ~ [b]Find: [(13)*d X

.

@ A 5-metre rod is fixed by a hinge to the ground at its base. If its top rises up by
a winch at a rate of 1 m./min. » find the rate of decreasing the projector length of
the rod on the ground when the height of the top is 3 metres.

N
@ If £ (X) = (cos X)X 5 then £7(0) = rwreevvene
T @3
1 __2

-1
@ZerO
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@ f|x2 3[dX =

,,,,,, o
®1 - R e

SUCIIBUIWEXD [9POA]

L
@ The function f : £ (X) = X3 + 4 X + 8 increases ath ---------------
(@) ]-4 5[

® =

© -l

(DR

m The area of the plane region bounded by the two curves y X » y=X

.
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.

@ A rectangle is drawn such that two adjacent vertices of the rectangle lie on the curve
Y y=X 2 _ 12 and the other two vertices lie on the curve y = 12 — X2

%]
|| »find the maximum area of this rectangle.
i

L R S A S W T GRS T T
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e

Investigate the convexity of the curve of the function f where f (X) \I ~3 and find
the inflection points.

@ Answer one of the following items :

110

[a] Find the volume of the solid generated by revolving the region bounded by the
curve y =V X »and the stralght hne y= Xa complete revolution about X~ax1s

.[b] Flnd the Volume of the solid generated by revolvmg the reglon bounded by the.. ‘

curve. y =YX + 5 and the stralght lines y 0 s X=1H X= 3
a complete revolution about X-axis.




Tyoztl | xoz=l e dy x=2
alfy— i ~,z+l’thend = . at?C-_Z

9 The height of the right cone which can be placed inside a sphere whose radius length
is 9 cm. such that its volume is as great as possible equals oot cm.

@7

® 12 |

(©)8 | ‘ I
(@10 |

T s

%9 The tangem to the curve X=e¢%cos © 5 y= ee sin O at the point at which 0 = %w
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e Determine the intervals of convexity upwards and downwards and inflection points if

§ ex1sted to the curve y = X (X2 ~1)
g-_ _
[}
X
m -«
3
5
=
2
a
A
2
Sec X o asarserserevea
@ tanXd -
; _1_
) tan X+c
@lnltanXHc
v @lnlsec X|+c
1
@ 3 sec® X + ¢
\_ . ! o
Lim (X+4>X+3: ...............
@ .5
(@’
OLN

@ Answer one of the following items :
[a] Find : f (sin X + cot X)° (cos X —csc? X) d X

x- 1
[b] Find : [ —2d X
2x-1
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@ If f is a function where f (X) = X|X - 2|
Answer one of the followmg items :

[a] Determine the i 1ncreasmg and decreasmg mtervals of the functlon f
" [b] Calculate the absolute max1mum and absolute mmlmum values of the functlon

“in the interval [ é g] |

.

@ The greatest value of the expression (sin X+43cos X) isat Xo= oo
' i)

3

b B / Vo ¢ (olal -wxsy — JalSiy Jualis sluslyy) )talxo" 113




intensity (Ampere) R is the resistance (Ohm). If the potential dlfference icreases at

arate of 1 Volt/s. and the current 1nten31ty decreases at a rate of % Ampere/s.

- Find the rate of the resmtance at the moment which V=12 Volt and I= 2 Amperes.

L

@ F[@X+3)InXxdx=yz- [zdy
sthenyz=.............

@ZXInX

(b)(2X+3)InX
(© 3 @x+3)Inx
()X X+3)Inx
N
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@ If the area of the region bounded by the two curves y =2 x? y2 =4 a X equals %—
 Square unit. Fmd the Value of a Where a>0 .

\

@ Iff (X)=(@-2); X2 +3 X 55 X EH‘& ’ then the curve oi the functxon j is concave
~ downwards when MRTUTIRE E ,

@a>2'
@a<2
@a:Z
@a::O

.

2

@ If f (X) =2sin X cos %f— » then the thousandth derivative of this function
equals oo

@-sinx
@wcosx




suonjeulwexa jspoyy

&

A factory is producing electric appliances with profit L E. 50 in every appliance if it

| . produces 80 appliances monthly. When the production increased than that , the profit
1 of each appliance decreasc;s by 50 piasters for cvery extra appliance produced.
: ’Fin.d'the number of appliances produced monthly if the profit is to be maximum.

e e e ,_,,.A__%_A__h___;_“_,___M_.%mh___,-——m
U ——— T T T e
T T e e e

- ©

116

Find the volume of the solid generated by revalving the plane region-bounded by the
4 .

curve y = X and the Stréight liney+X=5 abcovmplete revolution about XQaXis. '

— ——— ¢




| 'Answer the. followmg questlons

| - @ The slope of the tangent to the cuive Xy = 3 at the pomt 3,1 equals
1

9

wito

@@@@
O

|
Wi

%

@ The opposite figure represents the first derivative of the function f and the function f

has a local minimum equals — 3 » then : j FX)dX =
27 X / x

4 , ‘ : -0 T
@—~27 : ' - /
9 3
4 J/
27 N
-7 ’

\

‘ @ The tdng,em to the curve X= l - l K y —t —-t is pdrallel to X-Xmb att =
' zero ' : SRR - '

OF
©1
ot

-
2
@ Find the equation of the curve which passes through the point (%—— s % + 9) given that
the slope of its tangent at any point on it (X » y) is given by the relationm =2 X + —% sec? %‘c-
-
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2

v e The function f is a differentiable function on R »

‘ 2X%+aX+b > Xz1
F&0= A
3X-x? » X< 1
~ Find the value of a » b » then determine. the convex1ty mtervals upwards and A

._downwards and the mﬂectlon pomts if existed.

suoljeuIWEXd [DPOIAI
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. X sin X
Lim £ =-¢  _ ...

X—>0 X—sin X

O T
@ ”a'[ X4+cosxdx~
; @—-a
@Za
@zero
2
a
@a5+sina

.
@ Answer one of the following items : |
. X e* . 2 X
a] Find : dX b] Find : | ==-d X
[a] Find : | =5 [b] Find : | I

N
@ The normal equation to the curve 2y =3 - X 2 at the point (1 » 1) 18 oo

| (@) X+y=0

() X+y+1=0

@X—y+1=0
@X—y=0

119




@ The volume of the solid generated by revolving the region bounded by the curve
(OO =x?%and X-axis and the two straight lines X=—2 , x=234 complete
| revolution about X-axis equals e : ' -

16 7 - » . IR | - ‘

suoneujwexs Ispow

Q@ A 3-metre wall is 3 metres away from a house » find the minimum length of the
1 ladder that joined the ground and the house resting on the wall.

_,N“.h___~_._m‘h_h______Eﬁ.ﬁ.__._‘_h_.,——*m_b_m_m-_. U e —
————— _.-.;,__,k,.“,__.____"‘N*m‘._hh___;_.,_,___‘.__,__; UV ——
..~_._A,_‘,..._-.,.;..__.-,V,N_.hﬁ.._,..EMME%,*___“___A_T“:A“M“

e e *Mh__wﬁh%a _
_.“‘m_,EhA“MM-KMM__MM*.*“:‘MH

._h‘i~__“___,_*___hm_,_\__h_ﬁ_‘______*“__.‘mh___ﬁﬁ e
e S MM‘MNM_MH%__H e
_*h_‘;__h“;__kxx_m%ﬁ_“_ﬁ*__‘_ e ——
e ,_&____N__M_M____,_,_M__ e
——— *_.m_wmkkmmﬂmﬁ e U
N >

e e _WM,___;______‘“__A____Nﬁi_.,‘__“ﬁ;.__¥_h __________________ e
— e SR T T e ——

120




Ifsin X=Xy Provethat:Xz(y+;)+2cosx=2y

@ The local minimum value of the function f: f (X) = X + Jx- isat X= e |
ol z

@ Z€ero

@ 1

2

m Find 'the area of the plane region under the curve y ='\} 3 X +4 and above the X-axis.
between the two straight lines X=0 » X=4 '

GSBBIE / V1 p (bl — exlps — JolSly Judlia wlealsy) yalsell 121




@X* W+

¥

SUOIlRUIWIEXS [3POA]

@ If f\(X) <0 ;(X) >0 forevery X&]a » b] > which of the following shown
1 curves represents the curve of the function f in the interval [a , b] 2

} 4 4 4
_a \ b _a b _a b _a b
; !

U R e O —
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-

@ A cuboid whose dimensions at an instant are 3 »4 s 12 cm. » the first dimension
increases at a rate 2 cm./sec. s and the second dimension i mcreases at a rate 1 cm /sec
and third dimension decreases at a rate 3 cm /sec

Answer one. of the following items :. . h ' .

[a] Fmd the rate of change of volume of the cub01d after 2 seconds

[b] Find the rate of change of the diagonal length of the cuboid after 2 seconds
N
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Answer the followmg questlons

@ If f 3x dx 7 9thenk—-'~-.----’--‘-~5--
2

U
@ Find the local maximum value and local minimum value of the function
Fif)=¢"3-x)
N : —
@ Iff (sm X) = sin® X ,then f(l) S N
@ 2
(© 0
@ x
L The curve ( ) (l))l ) 2 touches the straight line —Jai + —Z- 2
at the pomt (a 5 b) when «ceveen...
@)=
@ t.; 2
(c) for all values of t
@ not for any t
N 2
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2X

@ The normal equation to the curve y = e2 7 cos Xat X =01s e

X+y=2
(@) X+y

@Ifx 4t R y:—-,then————=-; ........ 4.'....att=3
OF:

1

16
1

©3

@

1
9

®

N

@ The function f : £ (X)=3~1n X 2 increases in the interval <o

(@) ]|
(®)]- >0l
(©]0 5]
@135l
N\ S
Q Lim cqt(X+h})1“C°L(’.<.).'_... ............ .

@ ~csc? X
@ sec? X
@ —cot® X

@ cot X csc X

125




®

9 The curve of tangent slope at any point on it equals a csc? X where a is a constant

,1)

o

- »and the curve passes through the two points (2— s 5) (
Fmd the equat1on of the curve

suojjeulwiexs [SPOIA

@ A circular sector Whose perlmeter is 30 cm. » and its area is as great as possible , find
- the radius length of its circle.

;
;
b
— S — i
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@ The curve y = X° - 6 X2 is convex downwards in the interval -
@l

NOL AL L

@5l

@F=>2l .

N\

@ Answer one of the following items : |
2
[a] Find : [ x3e* " d x [b] Find : [ sec?!” X tan X d X
.

@ A 5-metre water pipe with two ends A and B is leaning with its end A on a horizontal
ground and with one of its points D against a 3-metre vertical wall. If end A slides
away from the wall at a rate 3— metre/m. » find the rate of sliding end B when the

pipe reaches the edge of the wall.
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@

@ Answer one of the following items :

[a] Find the area of the region bounded by the curves :
X'\F9X+y 0 » X—y+6=0
[b] Fmd the area of the reglon bounded by the two curves :

y+X "—6 » Y+2 X~ 3 0




@ The rate of change of (X — sin X) with respect to (1 —cos X) at X =

equals

e
=R

tAA
3

(a) zero
| ®-2
| ©

@ all the previous.

A

BRI / W p (bl - e — JalSiy Judlli olualy) yalsel] 129




1
3

@ By using integration prove that the right circular cone equals — JT r 2 h where 1 is the

§ |- radius length of its base 5 h is the height.

5

= —— — e _ ) L
®

) - :

3 FE
5 . :
% . T
.5' . ) .

9 — N
W

.
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Answer the foll()ng questlons

g\c 1f the curve yo= (5 X - a) + 2 has an 1nﬂect10n pomt at X=4 »then a = S—

@20

(b)-20 |
©s ' ;
@4

\

05 [

.

Qo The measure of the positive angle which the tangent to the curve : y 2i2x%=6at
the point (1 s 2) makes with the positive direction of X-axis = -t °
1 @45 R
)13
(©) 120
@ 150

\.

@ﬂﬂfﬂ(“ncoszx)dx:. ..............
(@

()27

()4

(d)8
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g%
o
2
o
3 )
é.
Fy=tineX thengl“ ...............
(@ 1fy=sglne™ s then o= R
T
_ @ex
@zero
@lnx
. Qo A'n'swe"r_.'one' of the followingitém&: | , - L
[a] Find : | 5—=— o [b]l Find : | [(1 —cot X)*+ 2 cot X|d X

132




A Find the absolute maximum value and absolute minimum value of the function

5631? , 1163131

i fOO= sin X in the interval [

The area of the region bounded by the straight lines 2 y = - X + 8 and X-axis and the
two straight lines X=2 » X=4equals -ooeees square unit.

@4
@5
@3
@6

@ ABC is an equilateral triangle of side length 2 { ,Eis the midpoint of BC

,DEE s F € AC such that DF // BC
1

Prove that : The greatest area of the triangle DEF = T the area A ABC.

133




@ A train starts its journey at 11 O’clock towards east with velocity 45 km./h. > while
another train began its journey at 12 O’clock from the same point towards south with
velocity 60 km./h. » find the rate of i mcreasmg of dlstance between the two tralns at

3 O’clock aftemoon

SUOIJBUIWEXS [3PO
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@ If the slope of the tangent to the curve of the function : y = f (X) at any point (X 5 y) on

itis 6 X2-30X+36 Fmd the equatlon of the curve glven that it has local maximum
value 28

:‘té U
i
- ;
!
% ,,,,,
% ........... -
14
& e e i o A T
by -
; - - - — - B -
? -
B -
\

135
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Answer one of the following items :
4
[a] Prove that : ~d—l —at y=0
dx? d2 dy
[b] Find the value of a which verifies that : * > _ 2—+y=0
dx? dX
@ The given figure represents the curve f (X : r,,,,:lﬂ - S
» then the curve of f (X) is convex upwards at X € -vevv...... L _—
SN S5 Y O SNV WU S S
@ J=o50] “} B
. 1 K\~,~HM~~
® =3 - =N
O EiRREAs
? L -N,JA,._JA,,A_ALW,,W
@ I3 5e0] ' a
-

136

N

@ A point moves on the curve : y = x —4 X+ 1, then the position of the point

at which the rate of change of its X-coordinate is twice. the rate of change of its

- y-coordinate with respect to time i 1§ oereeenens

»@(225 225)
.(5,225)
(9 47
©O(7 775¢)
9
4

%)

@(

@ Ify =e*X




¢ local minimum value of the function f: f(X) =X —-1]isat X = -reeereeee

m Find the volume of the solid generated by revolving the plane region bounded by the
curve Y =—X? + 8 and the straight lines X=2 5 X=0 , y=4
a complete revolution about y-axis.

T

GHB BB /AL (Sl - ey — JolSy Jualis slualy) yalsdl 137
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Model

.'Ain‘swer the following q.'ués"t_im“}s'-: -

@. ,{i{% (14 X)3_32 _ -<

-

@ The inflection point of the curve f: f (X) =(X—1) (X 28X+ 1)is

@50

®Os1
©E150
(@©>-1

N

3 The function f : f (X) =—| X[+ 1 is decreasing in the interval

>

@ -1l
@l
lo ?°°'_[
]

—o0 5,0

o L
@

N

@Ifyzex s Z=8in X »then d
‘ x d

138
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1 3
@ ~1J mdx_—_..i ............
@ zero. -
@+
@ Find the equations of the two tangents to the circle X 24y 2 = 5 that each inclined to
the positive X-axis by an angle whose tangent is 2

' L'l lapow‘

o

\.

\
@ Answer one of the following items :
: 343 - 1 +sin? X
[a] Find : | X°(1+=) dX [b] Find : | ———=d X
j ( X ) j 1 -sin? X
o
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9 Ify=sin3X+cos3 X

2

Prove that : - =81y
dx*

4

suoljeulwexs japop K

L

@ A window is formed from a rectangle headed by a semi circle whose diameter is

be maximum.

coincide with one of the sides of the rectangle » the perimeter of the window equals 6
metres » find the radius length of the semi circle such that the area of the window is to

L

@ The rate of change of e W1th respect to In X equals ----oooeeo

(@)3x3e X3, 3 x2
3

OLs

@3X36X3

@39(%’“3

N
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—l_ . .
@ The curve y= X35 at (0 N O) has «-c-ceeeeeeee
a vertical tangent.

(b)a Ho-rizontérl tangent.
@ an inclined tangent.
no tangent. ©

N
@ If y=f (X) represents a curve of polynomial function of third degree and f (X) <0

at X <— > f (X)>0at X> -3—— and passes through the point (1 » 6) and there is

a crltlcal point at (- 1 » 2) Find the equation of the curve and determine the kind of
the critical point.

141




@ Find the area of the region bounded by the curve of the function y=4X 2+4X+1and

§. the two straight lines X=1 , y=1

5

- - . _ }

]

[

3. -ﬁ

= _

o . _

(=

o

=

N

AN
@ The opposite figure represents the - Y

curve f (X) » then the curve has .
maximum value at X = ... S v /// A
and minimum value at X = «+-oeo-o! - ‘ X e _ .,,‘x ’
@_ 3,6 Ve L3348 e\
@ 6 9 — 3 y\V

(c)60
(d)0,3

\.

@ ABC is a triangle » A (050).5 B(5,0) » C 8353 then the volume of"the solid

generated by revolving this triangle a complete revolution about X-axis = oo
cubic unit. '

@247(:
(b) 187
(oI5
(@9m
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Q | _&%C_ [(csc X —cot X) (csc X + cot X)] = e e

@ Zero

' @ cse X cot? X

’ @CScXcotX+sec Xtanx
R @ csc X.cot X —csc 2x '

@ The slope of the tangent to a curve at any point (X » y) on it equals W
» find the equation of the curve given that it passes through (1 »4) W

LL IaPOW‘

7
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' suoneurwexs japopy

144

-

(@ A 170 cm. man ascends up an inclined plane with uniform velocity 6 m./min.

» the plane makes angle whose tangent is ~224~ and its length 25 m. » alamp is fixed at
height 11 —1- m. above the horizontal plane passes by the base of the inclined plane and
vertlcally above the top of the incline plane.

Answer one of the Jollowing items : N
[a] Fi-nd the rate of decréaSihg of the maﬁ’s shadow |

[b] Find the rate of approching of the end of the' man’s shadow to the top of the
inclined plane.

I T e
__.._ﬁ_g__._“*__.___M,Muwh_ﬁ______ﬂ_,‘_A‘,,_ﬁ‘_h__‘_ e e

— ,._A.N.,.,‘_h_._*«.“.._ﬁ*mww‘_“w“m%__—%~m,ﬂ_m~__,_ﬁ,____,,_____
[ ___N‘.__W____4,~V_“____m____ﬁ_._wh.m_ih_.‘vm__m—.h - e U S
PR e O e e
e - e —— T T T
e — e
_‘,.__*‘%___ﬁ_ﬁ_____“____wﬁ.._*H._HM__‘*.N%_..M___ ——
e e e — e
e Mﬁmwmhmh_<m__ﬁ_‘%._h.m__b__.m_“%
B e S — e
-
s
e _*_M_.b.w_._*m,_.hﬂ_,_—g“___*__ﬁ‘__._—%__‘..m




Answer the followmg questlons

@ The functlon f:fX)= X3 X2 is decreasmg in the interval - :

@3

-
@ The curve y = (2 X — ¢)* + 4 has an inflection point at X =5 s then ¢ = -
(a)2

(b)4

(©5

(d) 10

@ If X=siny ,thmm_ ...............
@Vl -x? '

Ofimre
x2-1

@ |

x2%-1

2
( IfX=22-22 yzzz,thelle -------------- atz =2

GO BB / 14 p (il - i — JolSsy Juslis olusly) yalsell - 145




@ Answer one of the following items : - ,,
JalIf X &lo ) 5 7t| Find the local maximum and local minimum values of the funct1on
f: f(X)—szcosX+5 . :
[b] Investlgate “the convex1ty mtervals of the funcuon £ f (X) == 3 X2+ 5 X 3
» then find the inflection pomt @if ex1sted) '

sSUuoijeUILLRXD |apow

Prove that : 2 y? +4y(dy) 1
dx?

146



@ The circumference of a circle increases at a rate 10 7T cm./min.

s then the radius length increases at a rate - R _ -

®
(©10

(d)20

\

SL 12POW

@ The tangent to the curve X=3cos® > y=3 sin O where 0 < 0 < TU is parallel to the

x_axis Q= irnns

() zero
®3
o2
(@

N

@ The sides of right-angled triangle changes » and its perimeter femains constant 40 cm.,
the rate of change of the hypotenuse is 7 cm./min. when the side lengths 8 515 5 17 cm.

Find the rate of change of each side of the right-angle at this moment.

;
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@ Find the curve equation y = f (X) given that

@ The maximum value of the expression (sin X + cos X) 1is

148

@ 1ty =1 then

L9_ dx'®

®-2,

N

2 i
5 =5 and the tangent equation

to the curve at the point (2 5 —%) which liesonitis 3 X-4y+4=0

()1
(b)2
ot
e




-

@ Answer one of the following items : | |
coa [ X+2 S .. [sin® X+cos® X
v[a]Fmd.J‘x2+4X+3dX . [b]Fmd..J' X reo 4%

#

i
H

£
i
R

L

g\@ };{1‘; t[n (t+ 1) =In @] = oo

3

Q Find the area of the plane region bounded by the curve y =6 — X2 and the straight
line passing through the two points (3 5~ 3) 5 (-2 »2)

1
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@ The volume of a solid generated by revolving the region bounded by the curve y = X3

and the two straight lines X=0andy = 1 a complete revolution about X-axis is equal to
the volume of cylinder-like wire whose length is 42 units. ' a '
What is the radius length of that wire ? '

e U

.__.m_*___h__m___ﬁ____h____ﬁ,_.mm‘w_.‘_ﬁmm_*““v“m“._,ﬁ,._‘,_ﬁ»..,_._h..




A wire of length 34 cm. is divided into two parts. A square is to be ‘constructed from
one part and a circle is to be constructed from the second part. Find the length of each

- part such that the sum of the area of the two flgures is to be mmlmum .

- .




@ The tangent to the curve X% — x y+y ? = 27 drawn from the point (6 » 3) makes an
angle of measurement «......... ---- with the positive X-axis.

N

@IfX;-secz ’ Wztanz

152
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@ In the given figure :

Find the area of the region . | | | ‘”\‘#Z XL
lies in the first quadrant ‘ % : /, /
-~ and bouﬁded by . T R x"' :M_;ML .
| thé_cu,rve‘s‘x+y:3 o S T —2‘“.‘(,) 2 3\4 5 6 :
yX2=4y 5 y?=4X | | T
, 7

GHBRL /Y p (lal - ey — JalSy Juals lualsy) yalsdl 153
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@ If the tangent to the curve y = X2 passes through the point (3 » 5) Find the equation of
| this tangent. .

SUOI}RUIWIEXD |DPOIAI

NG

@ If the curve of the function f lies above all tangents drawn from all points on the
curve then the curve of the function is -+-oo

@ convex upwards.

@ increasing.
@ convex downwards.

@ decreasing.
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@ If the curve y = X 3rax?+ b X has an inflection point at (3 »—9)
» then a + 2’b e

O
S @2
,:,@'—“27

(d)6

N

@glfyz—1~ s X#0 Provethatzxziz—y—+3x—q~l+y=0
X dx? dX

N

@ If f is a function where f (X) =X|X-2|

Answer one of the following items :

[a] Determine the increasing and decreasing intervals of the function f
[b] Calculate the absolute maximum and absolute minimum values of the function in

4"the interval [“é‘ ’ “%]




@If X is an acute angle » f (X) = In (sin X) — In (cos X) ﬁhenf( ) ---------------
| ®2
1 ®-2
_@1
@1

SuoIIEUIWIEXD [9POIAI

-

@ The slope of the tangent to a curve at any point on it equals sec’ X — sin X » then the

curve equation is ««-eeeeeee given that it passes through (7‘} ’ \/}_ )
2
(2)y =tan X+ cos X - %

@yztanX+cosX+1
@y:tanx+cosx
(d)y =tan X+ cos X - 1

(N

@ An isosceles triangle » the length of each equal side is 10 cm. and the measure of their

included angle = X » if the rate of change of X is 3 degree per mlnute s then the rate -
- of change of area of the triangle at X = 60° is .o ’ -
()75 cm%/min.
27 cm?/min.
2

(©)5073 em¥min.
‘ Sf cmz./min.

N

@ Find the volume of the solid generated by. revolving the region bounded by the curve

2 2
—)—C— + y_2 = 1 and X-axis where a » b are constants a complete revolution about X-axis.
a> b
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@ If y »z are two differentiable function in X > then d (y' z™) =--evvvveens

@tmy m—_l

)y z.,( dy+—~dz) o L
.@ty z" +myz b R
"tz dy'+my' dzm

5l 1opow “ ‘

_\

@ Answer one of the following items :
[a] Find : | (csc X + sin X)? d X [b] Find : [ X sec? X d X

~

@ Find the points on the curve X2 - y =8 whexe the dxstdnce betwcen them and

the point (0 5 2) is mmlmum
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@ A rope of length 25 m. passes over a pulley at height 12 m. from the ground s tied at
one of its ends by a mass and the other end by a car moves with velocity 6 m./sec.

Find the rate of change of height of the mass at the moment that the car at a d1stance
16 m. from the prOJectlon of the pulley on the ground. '

SUCIIRPUILIEXS |apow
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) -X
Lim e =1_ ...
x—+0 3%X_ | ‘

@—-1n3
1
®ln3

S
@ In3
@1113

local maximum.

@ local minimum.

(c) stationary.
@ inflection.

@ The tangent equation to the curve sin X =cos 3 y at the point (O > —é-) 18

(@)6y-2X=T

(b)6y+2X=T

C)éy—-

(M6y+3X=T
N
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e Find the area of the triangle bounded by the X-axis and the tangent and normal to the
1 curve of the function £ : £ (X) = X2 at the point (2 4) which lies on it.

SUOIIBUIIEXS [SPOIA
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2
@ Ify=Xtan X Provethat:di—y——Z(l +7v) sec’ X

x2

\.

@ Answer one of the following items :
—_— 3 log X ’
[a] Find : f(a %81 X 4 a7 + cos 0) d X where a and 0 are constants.

[b] Find : [ 8 sin? %9 cos? %‘ dx

-

Qe The area of the region bounded by the curve X y = 4 and X-axis and the two straight
linesX=1 », X=3equals ...ccc......

@21113
@41n3
(c)3mn3
@1113

N

GSBBIE / Y\ ¢ (i) — ki — JalSiy Jualis olasty) yalsdl - 161
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@ If the function f : f (X) = X2 + ~ has a critical point at X=2 sthen b =-rovnn.

(a)16
()8
(c)-16
(d)4

-

@ Avessel full of liquid » the liquid leaks from a small hole in the bottom of the vessel

s if the Volume of the liquid changes at a rate (0.4 t — 40) cm*/sec. » where t is the time
in seconds and the liquid volume after 30 sec. from the begl_nnmg of leaking is 980 cm?
Find the capacity of the vessel and after how many seconds the vessel become empty.
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@ The tangent to the curve X = e®cos® » y=-e?sin 0 at the point whose 6 = {—f—

makes with the positive direction of X-axis an angle of measure ...............
@ Zero ' R "
- o . _ .
i
3
T
2
-
@ In the opposite figure : Y, L
The straight line L is a tangent to the function f / /
at the point C and intersects the X-axis at the point E
A (-4 »0) » the coordinates of the point B (4 50) R é
and f (4) + £(4)=9 s Ao o
> then the area of AABC = oo square unit.
r

@36 Y
(b)72
(¢)32
@18

@ One of the side of a rectangle lies on X-axis » and the vertices on the opposite side lic

maximum as possible.

on the curve y =4 — X ? Find the dimensions of the rectangle which make the areaas, -

. oz 1spow
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(@_2f4lxz~3xldx: ...............

@15
(b)12

| ©15
"@60. |

AN

(@ Answer one of the following items :

164

[a] Find the volume of the solid generated by revolving the region bounded by the
curvey = X 2 and the straight line y =2 X a complete revolution about X-axis.

[b] Find the volume of the solid generated by revolving the region bounded by the curve

y = 31(- and the straightline X=1 », X=4 y =0 a complete revolution about

X-axis.




-

@ The length of two sides of the right angle in right-angled triangle are 8 5 6 cm. s the
length of the first side decrease at a rate —%— cm./min. and the length of the second side -

mcrease ata rate 1 cm./min. Find the rate of i 1ncreasmg in area of the triangle after o

R

two mlnutes s and the tlme at Wthh the 1ncreasmg vamshed

@ Determine the valuesof a s b »¢ »d where the curvey =a X2 +b X% +c X +d

| » such that the point (0 » 8) is a local maximum point and the point (1 5 7) is a local
" minimum point » then sketch the curve of the function and determine the increasing
and decreasing intervals and.the convexity intervals upwards and downwards.
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"!1 Choose the correct answer

suo!;eu;wéxa_ joog [ooYdS i

3
(1) Which of the followmg functions satlsﬁes the relation —(—i—l =y?
ax? |

(@ 5 x+ D (b) sin X (©) X @) 325
(2) If the radius length of a circle increases at a rate ——J% cm./sec. the circumference of the

circle increases at a rate of oo cm./sec.

(a) 2 (b)2 (©) 70 ()27
( 3) The curve of the function f where f (X) =X 3_3x2%+2is convex upwards when

KE e

(a) - o0 5 0] | (b)]—oo,l[ © ]3] (d) ]1 509
i1

(4) _, J (sm X + cos X) d X equals e

=E

(a) 4 | (b)2 (c) zero (d) 7T

4
(5)If f is a continuous function on R ,J 2f(X)dX=8 > J 3f(X)dX=9
athen J 5f(X)d Xequals oo |
(d)7exo S OF - (c,)% @5

(6) The area of the regnon boundcd by the curve y ’\/ 16 x2 and X-axis measuxed in
square units equals -

(a) 16 TC (b) 12 7C ) 87 | (d) 4 7T

m Answer three questions only of the following : >
B [a] Find : | sin X cos® X d X L cost X e
[b]IfeXy-X2+y3:0,ﬁnd:%when)(zO «%—»

ﬂ [a] Find the equation of the tangent to the curve : x2-3Xy-y?+3=0at point (-154)
g y-y P
. «l4X+5y-6=0»

[b] The lengths of the legs of the right angle of a right-angled triangle at a moment
» are 6 cm. and 30 cm. If the length of the first leg increases at a rate of %—- cm./min.
and the length of the second leg decreases at a rate of 1 cm./min. » find :
(1) 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.  « 1 cm’/min. »6»
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ug [a] Determine the increasing and decreasing intervals to the functlon f where :

f(X) X+251nX 2 0<X<2T

[b] A rectangle is drawn such that two adjacent Vertlces of the rectangle lie on the curve
y'= X% =12 and the other two vertices lie on the curvey =12 - X 2, flnd the
maximum area of thlS rectangle. ' _ ‘ < 64 »

ag [a] Find the volume of the solid generated by revolving the region bounded by the fwo curves

y = —;% and y = (X — 3)2 a complete revolution about X-axis « 5.4 JT cubic unit »
[b] Sketch the curve of the function f which satisfies the following properties :

(HFW=F®=0 > fF@Q=-3 (2) f (%) <0 for each X # 2

(3)f(X)<Of0reachX<2 (4)f(X)>0f0reachX>2

| Model 2

| Answer the following question )

@} Choose the correct answer :

168

( 1) The equation of the tangent to the curve of the function f where f (X) = e?X*!
. -1 ) 7
a.t pOlnt ("*2— 9 1) 18 rererirenn

()2y=X+1 b)y=2X+2 (©y=2X-3 D2y=3X+1
(2)Ify= 4n +4 z—3n -2 athen the rate of change of z with respect

toyequa]s ............... ’ _ o :

(2)2n | w2 | .(C'_)gl'ﬁ, @4

(3) The maximum value of the expression : 8 X — X2 where X €R ig - -rvrvrvn-

(2) 8 (b) 16 (c) 32 (@64
(4) If the slope of the tangent to the curve of the function f at any point on it equals

1
X-2

(a)2 (b)3 (©)In2 (d)In3
(5) I f is a continuous function on R » j f(X)dX=9and J fFX)dxX=-7

and the curve passes through point (3 5 0) > then f (¢ + 2) equals oo

, then J (20 d X equals oo

()2 (b)8 (c) 16 (d)— 63
( 6 ) The volume of the solid generated by revolving the region bounded by the curve

y =V X +1and the straight linesy =0 s X=-1and X=1 equals -

(a) 70 Okx (©27 @




MAnswer three questlons only of the following : )

suoijeuiwexy jyoog |OoYyds

WA (2] Find : (1) JX(ZX—— 1)3dx o (Z)JXe"zde
[b] Find the rate of c‘hang‘e for \/ 16 + x* with respect to 56—% when X=-3 <<~1f2-5->>
dy
€D [a]If Xcosy+ycos X=1 >find : =
[b] Find the absolute extrema values of the function f in the interval [~ 1 5 1]
where f (X)=2X3+6X2%+5 «13 555
X+ X2 when X<0
Qhallff (0= )
X-X when XxX=20
find : ( 1) The local maximum and minimum values of the function f
. ,
w lf £(X)dX iy

[b] The volume of a cube increases regularly such that it keeps its shape at a rate of
27 cm¥/min. » find the increase of the area of its faces at the moment which its edge

length is 3 cm. «36 cm?/min. »

B [a] Find the area of the region bounded by the two curves :
~ o y=X?and y =6 X - XZ (in square units). . « 9 square unit »
[b]1f the function f where f (X) =X*+aX?+bX has an inflection point at (2 5 2)
» find the two values of the two constants a and b » then sketch the curve of the

function. «—699»

®A Choose the correct answer :

(1) The slope of the tangent to the curve of the circle X 24 y2 =25

when X =3 equals ...............

@ 7 © @ 5
( 2 ) If f (X) = X"E 5 s then f (3) equq]s ...............
()= 30 (b)~ 12 (©)6 ()4

HB BB/ XY ¢ (2l - cnk — Jolsiy Judlis wladlyy) yalsd] 169
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@-Q+cotn) B)-G+cotX)  (©2-cotx T @3cotx.

'.'4", g2 4 - o '
_('_4)If2J FOOdx=7 , 4J g(0dX=2then | 2£00-3g00-5]dx

(a)- 18 ()-8 @10 (d) 14
(5) The area of the region bounded by the straight lines :
Y=2X-3 5 y=X+1 5 X=2equals e
(a) 2 (b) 3 © > (@6
(6) The volume of the solid generated by revolving the region bounded by the two curves

y=tan X sand y = sec X and two straight lines X = % s X= %

a complete revolution about X-axis approximated in cubic units equals .- :

m? ' . Jt? o 2m? N 2
@& ®%F e ew

MAnsWer three questions only of the following :3

nig [a] Find the derivative of y with respect to X where y=X ’Inx «XQ2InX+1)»

3 A _
[bIIf £ (X) =7 (x-4)? , find the convexity intervals upwards and downwards and the.
~ inflection points (if existed) to the curve of th_fi function f ' '

@ aiFind: (D] xec-5Pax - (2)faxe¥ax

[b] Find thie absolute maximum values of the function f where :

fX)=x 4 _4x30n the interval [() 5 4] ’ ' «0»

gj [a] The volume of a solid of revolution generated by revolving the region bounded by the
curve y = X 2 and the two straight lines X=0andy=1a complete revolution about
X-axis is equal to the volume of a cylinder-like wire whose length is 42 units.

What is the radius length of that wire ? - « & length unit »

[b] The two equal legs of the isosceles triangle with a constant base whose length is
{ cm. decrease at a rate of 3 cm./min. What is the rate of decrease in the area

when the triangle becomes an equilateral triangle ? A3 { em®/min. »

@3 (2] Find the area of the region bounded by the two curves ; X — y=0 , y=4Xx-Xx2

« —% square unit »
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' [b] Sketch the curve of the continuous functlon f which has the following properties :
Cmi@=3 (2 @=f2=0
(3)f(X)>O ‘when — 2<x<2

(4)F (0 <0 whenX>0 5 (X)>0whenX<0

w
[a)
=2
©
=
W
0
O
L
m
x
o
3
3
]
=
o
b
w
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] Model 4

Answer the following question :)

Choose the correct answer :

3
( 1 ) Ify = %":éé sthenat X=1 » d ; equa]s ...............
B dXx- ‘
@-12 (b) -6 (c) 6 (d) 12

(2) j sec? X tan X d X equals oo
(a) -2]{- sect X +¢ (b) -%— sec? X + ¢ (¢) % tan® X + ¢ (d) - é_ tan® X + ¢

3 ) The normal to circle X2+ y% =12 at any point in it passes through point « e
YI I ghp

@) (2 »3) (b) (15 1) (©) (0 50) () (-2 ,-2)
(4 )F he curve of the function f where f (X) = (X~ 2) eX is convex downwards on the
" intel-val ETTTT ‘
(a) J- oo 5 eof b)]-1,2] C©]os2] @ 10 50 -

o ,
(5) ]j 3X|X—4|dXequals e

(a) — 27 (b) - 20 ()20 (d) 27

( 6 ) When the region bounded by the curve X = % » 1 <y =<4 and y-axis revolves
y

a complete revolution about y-axis » then the volume of the solid generated

measured in cubic units equals -

@ % 7 by 3927 (©)27In2 (d) 2 T log3
mwswer three questions only of the following : )
ff Bl [a] Find : (1) ] 3 x2-4%dx (2)]-X=L ax

2

d 2
[b] If sin y + cos 2 X =0 Prove that : y _(i_y_) tany =4 cos 2 X secy
dx? HdX
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-Qj[a]lf j4f(X)dX:7 9 ,'J‘lg(X)dX:j'

Calculatethevalueof f[f(x)+2g(X) 4]dx A _ <—11»'

[b] If the curve of the functlon f where f (X) aXx 3 +bx?+ c x +dhasa local maximim® -

Value at (2 s 4) and an inflection point at (1 s2) s find the equatlon of the curve.

<<f(X)=~X3+3X2»

Qj [a] Find the area of the region bounded by the curve :

\/}+V§ = 1 and the two straight lines X=0 , y=0 «% square unit »

[b] Graph the curve of the continuous function § which satisfies the following
properties :
(Df@®H=2f3)=4 . (2)f@2)=0
(3.)f(x)<0Whenx>40rx<'_2’__ o
(4)F () <0when X>3- 5 f () >0 when X <3

Qj [a] Prove that the volume of the solid generated by revolving the region bounded by

the two curves y = 745 and y =5 — X just one revolution about X-axis equals 9 7T of the
cubic units

[blIfAis the area of the part bounded by two concentrlc clrcle whose radu lengths are
I, and I, Where r2 > 1y find the rate of change of A w1th respeet to time at. any '

moment at which r, = 10 cm. 'a = 6 cm ’ 1f known that at this moment r,

increases at a rate of 0.3 cm /s and r, decreases at arate of 0.2 cm./s. «—7.6 JT cm¥sec. »

| ' Model ﬁi\
mswer the following question@ 'y‘

@R The opposite figure shows the curve f (X) ;
of the function f where f (X) = a X3 +bX 2 IRENNAR
| | - L\
»a » b are two constants. . : 1] T\
L \
Complete : X X
RN 1|2 -
(1) The function f is decreasing for each X & -+ -vvo... IR \
] \
(2 ) The curve of f has critical points when X € - vevvv.e. yY
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(3) The curve of f is convex upwards ori the interval -
(4 ) There is a local minimum value of the function f when X = e
B (S)f(l): ...... UUTR

( 6 ) The area of the region bounded by the curve of the function f and the two straight
lines X=2 » X=0andy =0 in square units equals - |

(1) [esc? (X22) d x (2)]3;2“1”

[b] The function f where f (X) = X 3 _6xX2+9x-1
(1) Determine the increasing and decreasing intervals of function f

( 2) Find the maximum values of the function f in the interval {0 52]

E_]_j [al]If f(X)=4 +cot X - sec® X » find the equation of the normal to the curve of
the function f at a point lying on the curve and its X-coordinate equals %

«4X~24y-T0+T72=0»

[b] An empty tank whose capacity is 10 cubic metres. If the water is poured gradually in -

that tank at a rate of (2 t + 3) mYmin. where t time in minutes » find the time needed

to fill the tank. : ’ T« 2 min. »

« =y »
¢

. im (2X-1\?%
Find : Lim
@[a] : x_qoo(ZX-{*l)

[b] A rectangle - like poster contains 800 cm? of the printed material where the widths of
both lower and upper margins are 10 cm. and the two side margins are 5 cm. what are

the two dimensions of the posters which make its area as minimum as possible.

« 60 930 cm. »

@ [a] Find the volume of the solid generated by revolving the region bounded by the curve

y=4-X 2 and the two positive parts of the axes of coordinates a complete revolution -

about X-axis. « 215)& T »

bIff ) =x>+aX 2 + b X + 4 where a and b are two constants » find the two values
of a and b if the function f has a local minimum value when X = 2 and an inflection

point when X =1 » then sketch the curve of the function f

suoneujwexy yoog |6oqas
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, n In each of the followmg phrases 5 choose (a) if the phrase is true and (b) if the

“phrase is false :

(1) The local maximum value of the function is greater than its local minimum

value. (a) - (b)
2
(2) The rate of change of ‘\/ n? + 3 with respect to " _1: ] is : 2 V(n_;_l_) (a) (b)
n“+3
(3)1fYy ~Yx =2 sthen LY = =L @ (b)
X X’\/_
X4 7(X-4
(4) d X= +c a) (b
J(x 20T 2 -2 o . @
"(S)Ify XIn X~ Xathenﬁ lnX S (@) (b)
(6)If (a 5 f (a)) is an mﬂectlon point to the curve of the continuous function f
s then f (a) = zero (a) (b)

S'econd'- Answer three questions only of the following : >

(1)f27? '&'X . (2)f( e, J‘“)dx

2 3
[b]Ify =ae® *! Prove that : sx}; =4Xy(B+2X%

Qg [a] Find : jcot Xese® XdX
[b]If s is the distance between point (1 »0) and point (X » y) lying on the curve y =\/—)€ 5
b
u [a] Identify the absolute extrema values of the function f where f (X) =| X | (X —4) in
the interval [-1,3]

find the coordinates of point (X 5 y) at which s is as minimum as possible. « (

[b] If the slope of the tangent to the curve y = f (X) at any point on it equals 6 X2+ b X
and f (0) =55 f (2) =- 3 , find the value of the constant b » then sketch the curve of
the function f «b=-12»
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4 @_j [a] Find the rate of change of In (9‘ + X 3_)'with réspect_td x2+3and X=1
. b] IfA(O »3) » B(1»4) » C(2,0) find'using:in.tegratiogl A
(1) The surface area of AABC ——

(2 ) The volume of the solid generated by révohfing A AOC a complete revolution |

e
2

»

suog;eu!weign og jooYyds

about y-axis. «2 square unit » 4 JT cubic unit »

2

 Model 7

m Answer the following question :>

phrase is false :

,. d
. c 2 2 _ y_ Y
(1)Ify"=3X 77thcn—-~wdx T

(2) The function f : f (X) = X3 ~3 X+ 1 has an inflection point

which is (0 5 1)

d .

(3) Ix [cot (cos 3, X)] =3sin3 X csc? (cos 3 X)

(4)_[(1 - COS X)4 s‘invde='~vr—]5—— (1-.+(_:OSX)5+<':
. . : _

(S)XLme(1+—555) =¢’

(6)](—2—556*+—éx~)dx=261nlxl~2§+c

1
(1) ]xsinxdXx (2)_,Jx*+x*dx

&R In each of the following phrases » choose (a) if the phrase is true and (b) if the

(@)

(a)

: (a)
(@) |
(a)

(a)

(b)

(b)

(0

®
(b)

(b)

[b] Find the equation of the tangent to the curve y = In (2 —\/_2— oS X) at the point lying

Y

on it and its X-coordinate equals 1

«X-—y—-%—:o»

@é [a] Identify the convexity intervals downwards and upwards and the inflection points

(if existed) to the curve of the function f where f (X) = (X - H*+3
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[b]A cubo1d of metal whose base is square If the s1de length of the base increases at

.a rate of 0.4 cm./sec. and the helght decreases at arate of 0.5 cm./sec. » ﬁnd the rate of

change of the volume when the sade length of the base is 6 cm. and the helght 185cm.

«0 cm./sec. >

suog;eugt_uéxvgh)looa\ [ooq:s

! ' 3 - A
§ ¥ ° 116
Qg[a]Fmd.OJ XYx+1dXx «g5 >

[b] A rectangle - like playground in which two opposite sides end in a semi-circle outside
the rectangle of a diameter length equal to the length of this side.
If the perimeter of the playground is 400 metres » prove that the surface area of the
playground is as maximum as possible when the ground is a circle - like

» then find its radius length. « %)ci »

L9 ] [alIf £ () = x° -3 X+ 3 , find :
( 1) The absolute extrema value of the function f in the interval f [0,2]

(2) The area of the region bounded by the curve of the function f and the straight
linesX=0 , x=2 , y=0 « 4 square unit »

[b]Find the volume of the solid generated by revolving the region bounded by the curve

X y 2 and the two stralght hnes X=land X=2 about X-axis « 2 70 cubic unit »

- I ModeILJ
MAnswer the following questlon)

!.mg Complete the following :

d
32 SV R
(DX y* =1 then [X] = (2) S [7eX] =
(13) The function f : f (X)=X*-3X_1hasan inflection point which is ---e....

(4)If f is a continuous function on the interval [2 , 7]

7 _ 4
sthen [ £ 00dX+ [T £ 00 dx=

(5) The area of the region bounded by the two curves y =X?and y =4 X equals

............... square units.

X d’
(6)Ify:,x2h’l*aw s az( s then [E‘)?};“]Xxél
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"(I)Jg—f—%———dx L (pfx2e¥ax

[b] Find the equation of the tangent to the curve of the function f where f (X) 2 tan’ X at

the point lying on the curve of the function f and its X - coordinate equals -

«y=12X—37€+2»

@[a]Find:Ojslx-zmx A,
[b] The opposite figure shows the two Y,
curves of the two functions g and z where : \ A .
g0 =F (0 » 200=] 0 and fis o=l

800=100 |

a polynomial function at the variable X

4 |4
Sketch the curve of f knowing that it passes ' - / \ \ R
through the two points .
X o X
=104 o) o2
[
| ,\ \
. y\ .

TR [a] ldentify the absolute extrgma'values of the function f 'iﬁ'the i'me_rvzil'[()'“,' 2]
, where f () =3Y4-x2 | |

[b] A five metre length rod is fixed by a hinge to the ground at its base. If its top rises up by

L

a winch at a rate of 1 m./min. » find the rate of decreasing the projector length of the rod

on the ground when the height of the top is 3 metres. «% m./min. »

@ [a]If a trapezoid is drawn in a semi-circle such that its base its the diameter of the
semi-circle » determine the measure of the angle of the trapezoid base such that its

area is as maximum as possible. . « 60° »
[b]If a is the region bounded by the curve X'y =4 + X ? and the straight lines

X=1 » X=4andy=0,find:

(1) The area of region a in square units to the nearest unit.  «4Ilnd+ 125 square unit »

(2) The volume of the solid generated by revolving the region about X-axis.

« 57 TT cubic unit »

suo!;eu!wéxj 'Sjoba jooyds
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X
e
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: Answer the followmg questloID

E_!J Choose the correct answer : -
: : - d
(I)IfX=2n2+7 5 y::VF 9 n:],thend—)yzequals ...............
(@ 3 NOF () 2 (@ 6
(2) The curve of the function f is convex downwards on IR if : F(X) equals v
(a) 2-x2 (b) 2+ x> () 2-x* ) 2+ x4

(3) If the curve of the function f f 0=x>+kx%+4 , K &R has an inflection
point when X = 2 sthenk =i

@-6 - ®)-3 N @6_“, @9
Sz S :

(4) If fis acontmuous functlon on]R 5 1j f (X) dX=7 > sj fOdX=-11

s then _ 1J. f (X) dXx equals ...............

(a) —4 (b) 18 (c) - 18 (d) 77

(S)—lj ,x_lldXequals..' ..... ..... : b' - |

@-6 ®O . 94 @s S

(6 ) The area of the region bounded by the curve y = X3 and the two straight lines y=0

and X =2 equa]s e . |
(@)1 (b) 2 (c) 4 () 8

Answer three questions only of the following :)

E3) (2] Find : (1)f~—~—-dx (2)[9x?eXax

[b] Find the measure of the positive angle which the tangent of the curve y =’ makes

with the positive direction of X-axis when X = 8 to the nearest minute. «18°26 »

[a] If sin X=Xy sprove that : Xz(y+;)+2(:osx=2y

[b] If the curve y =2 X3 +3 x2 4 4 X + 5 has two parallel tangent » one of them touches

the curve at point (— 1 ,2) , find the equation of the other tangent. A X-y+5=0»
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by a ground. observer distant 200 m. away- from the 31te of. launchmg the balloon

-, find the rate of change of the angle of elevatlon of the observer when the balloon -
. 1s200m up' . B : L . «007rad/mm »

[b]If the slope of the tangent to the curve of the function f at any point (X s y) on the

curve is 3 (X 2_ 1) » find the local maximum and minimum values to the curve of the
function f and the inflection points if existed known that the curve passes through the

point (— 2 s — 1) » then sketch this curve.

@ [a] A balloon rises up vertically at a constant rate of 28 m /mm If the balloon is observed

suojjeuiwiexy joog [o0YdS

@ The straight line AB intersects the curve of the functxon f at point C (X 5 y)

,where X>0 > A0,2) 5 B(6:4) andf(x)~--— s find :
(1) The equation of the straight line AB «y = »,1{ X+2»
( 2 ) The coordinates of point C «(353)»

( 3) The equation of the normal on the curve of f at point C and prove that it passes

through the origin point O «X-y=0»

( 4 ) The volume of the solid generated by revolving the region bounded by the

normal OC and the curve of the function and the suangjht line X = 6 and X-axis
4

a complete revolution about X-axis. S , ; 7T cubic unit »

&R Complete :
1) Lim (14 1)’“3.. ...............
(1) x =

(2)--———(5 2(;()tX)3 ................

(3) If the function f : f (X) =k X 3 + 9 X ? has an inflection point when X = — 1

3 ' _
.(4)~1J' (4X3——6X2+5)dX= ...............
( 5)If f is a continuous function on the interval [1,4]
4 1
» then IJ f(X)dx+4J FOOAdX =
( 6 ) The area of the region bounded by the two curves y = X*+landy=2X 2

equals oo square units.
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" Secoh'd" Answer three questlons only of the following : )

Qj[a]Fmd (1)jtan(3x+ Ddx (2)](1-x G- x3)5dx., -
| ~ [b] If the two parametrlc equatlons of the funcuon f where y= f (X) are : 3 .

X=21n%+3and y =n*, find each of the'following whenn=1 -

suo!ieu!.wexg qoog jooyds 3

(1) The equation of the tangent to the curve of the function f
d? y
d x?

«2X-3y-7=05L1»

(2) 1

@ [a] Investigate the convexity of the curve of the function f where f () =|X>—1]and

show the inflection points if existed.

3 ' 3
b1If_,[ f0dx=9 , ([ foodx=4

9ﬁnd¢hevalueof:_zj ‘[3f,(x)—6x]dx_ - | | =48 »

& [a] Find the area of the plane region bounded by the two curves :

y+X =6 5 y+2X-3=0 <<—3§2~squareunit>>
[b] A right circular cylinder-like container of internal height 9 cm. and the interior radius
length of its base i IS 6 cm. A metal rod of length 16 cm. is placed in the contamer If |
. the rate of shdmg the rod away from the edge of the cyhnder 1s 2 i /sec 5 f1nd the

rate of Ashdl_ng the rod on the cylinder base When the rod reaches .the end of its base. .

«% cm./sec. »

@3 [a] If the rate of change of the slope of the tangent to a curve at any point (X » y) on it is
6 (1 -2 X) and the curve has a critical point when X = 1 and the function has a local
mihimum value equals 4 |
(1) Find the equation of the normal to the curve when X = — 1
(2) Sketch the curve of the function and show the maximum and minimum values

and the inflection points if existed. . D «X=12y+109=0»

[b] Find the volume of the solid generated by revolving the plane region bounded by the

curves:y=X>+1 y=0and X=0 5 X=1acomplete revolution about X-axis.

«—2*1 JU cubic unit »

14
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*. There mxmma._cnu._ wa_BEs value f (— 1) = zero
and exist local minimam value f (1) = -4 (1% req)
put§ () =0 aX=0
©
X
ol /N N\
.WARV ll.(l|@.¢¢0+

. There is inflection point (0 > 2)

* To find the point of intersection with X-axis
put f () =0" ,
s X =- 152

* To find the point of intersection with y-axis
putX=0 ' o
S fO)=

* Determine oﬁram point %. -2)=-4

&
o

<

Q& req.)

)

>n._|»vnmpn=m

g
)

]
NIH
i
+
[N

s btanA=a

o

y=

2

dy

dax-

sec X »

dy
mlwﬁﬁkgk

vumwnkwanwklvwgkmskﬁbx

Hw@%k;.m@okﬁ%&
tm@nk?@%k.l»%ﬁ

,+A

umonNRAwmonmkt

v ummnxmnnkﬁon X+ 1an® X)

+won Rg X
H§NRA§NR+w§-5

)=y’ 3y -2

(101C)

o

A

¥

To find points of intersection with X-axis
x?-9=0

L X=x3

TR 3
= Q-:eaxuﬁxlxoxﬁu 10

5

=3
3 3

square unit.

Qo O 06

©

[a] %

oomxak mlmw.m-xak
i-sinX i-sinX
ClmER:Tvauo
(1 ~sin X)
Lciaﬁaxukngfn
i
1 _i_x
xsxwaxnfg ax
1
=11 X 4x=1
= wngawl wEEmRTO

¢
(7]

Let.length of its base = X » its height = h
5 8X+4h=240

~2X+h=60

~h=60-2X )
....<U\&uv

From {1): .. V=60Xx7-2x>

V=120x-6x3

»H/wno -, X =0 {refused) or X =20

V120212 X5at X=20
Then V =- 120 <0
2. at X =20 cm. then the volume max.

From(1): s h=20cm.
. dimensions of the cuboid which has maximum

,.‘Ecan are 20 520 »20 cm.

.. has max. value

o

Volume uuu.nw hn vnmkua- ‘qn (e dx
uuﬂum.ﬁnuuaku.wmm%x_
- mmnuwrunuu_ H.MMAnMolwnm

k=5

X
-1

0 0 06 006

-+ The curve passes through the points (0 52) »(1 »0)

n2=2@+c©+d nd=2
0=2m+ecy+2

sa+be=-12 2)
by substitute from (1) in (2) :

L(-2¢)+6¢c=~12 nde=-12
Le=-3 a=6

. equation of the curve y = x}-3x+2

T x’-9x+2
y=Xx~9
>:wno X -9=0
g X|w or thw

w 2XatX= wSQ.J\VO
. has local minimum value = f 3) =~ 16
mﬂkulwmﬁ:on
. has local minimum value = f (-~ 3) =20

wx«nxw.fv\

Yy +Xy)E2X+y
Ly exye=2X+y
y(xe-1n=2x-ye’

00
o

\

E._.ox?oﬁxlow%voax o corx

Q =[e*cotxdx ®M ,
M.wl..wk+v (.T‘xom%unax ¥ T meseX
akqdooc?ogvowmnoﬁamnoaom»ﬁxuwﬂo =e¥cot X+ [e¥esc’ X d X

- a.w 0= 2610+ b ...Txomnmxax

. Mm.o . unxoonx.vncuvx
LR TY L, X
...lemuMwHaRHWRN+nAoww8=mS=«v :u:.:uv axu:_:wv+0

- has L Min. value at (1 »0) (10)

.....mnNnnouwmkuw WWHWB\:&F

s 0= m. +csthena=—-2¢ (1) y is length of projection

= .:w X*+c)dX of the rod on the ground 7 x

2 R~+%~HNm p

ﬁ NR +cX+d : 7 B




r

dx m~|%|.
Nxﬁ: +mv\n:..N.a.8
d

¢y _-Xdx

dt~ y dt o
When X=3m.»y=4m. )
MIMHM%X 1 H.INMB.‘\SE.

Fo0=Yx-3=(x-3}

~ 1 =2
.w.COHwn (X-3)3

00 00 OO 0@ 00

y =12-x% 0<x<2V3

y -12. . 0<x<2{3

- Dimensions of the rectangle = 2 X horizontally.

and vertically y, -y, = (12 - X% - (x* - 12)

S o=12-x 412 x2
v=24-22

;- area of the 80&:%«. u4.>umxﬁhlwxmv

_ =4 x-4x°

A=48-12x2 .

PutA=0,Xx%=4 . 'Xx=2

A=-24x

X

>cT »< 0 at X = 2 then A has maximum value.

. maximum area of the triangle A
=48x2-4x2°=64

...Txvuu%caxwmull%xw L
4 A‘Akluvm
3 .
£ (X) undefined when @
3= x
SN ol \T 7N
S X=3 \»CO+++++ |||||

The curve is convex upwards

in]3 5oof

The curve is convex downwards in J~ e 5 3[
-+ Sign of w (X) changes before and after X = 3
-~ It has inflection point at X =3

f(3)=zero

- Inflection point is (3 5 0)

[16)

[a] Intersection points ”<Mu X

L x%=x L X ox=0
LX(X-1)=0 L X=0orX=1
<nqao~___@wlv\wvax
= [ (X} - o?ax
uaL_Cﬂlxwvaxuamm;wa_w
=7 MW - Wu n.q%oczn units.
[b] %
—
X X
ﬁl,l -3
LT

3, 3
The volume =7t [y dx=7 [ (x+$5)dx

= .HIXN.,&X
[3

= 14 7T cubic unit,

w.
—.

00 e 00 00

25

I

y=Xx*-D=x>-x

~ 2 . *
y=3X"-1- y=6X
Puty=0 then6X=0 .~ X=0
[

X

fol N[\

N B I EET

Fo @

- The curve convex upwards in ]~ o »0[
and convex downwards in J0 » o]
inflection point is (0 +0)

¢ O]
o

[a] %. (sin X + cot uoo (cos X - csc? X)dx
= % @:X+oonuos+0

Qo

— . 1
HSW:NWMW dx= WTET:N dx

1 3
MNANRICN+O

o

a » .ﬁ%'wx x=2
Fix)= -xT+2Xx X<2

N . (2+h-2@2+h)
. +y~ Lim
:iwvﬂ_ L N
s o e @+ +2Q2+h)
~ Lim
NANVITI'. ‘0 h
F@)=7@)

-~ The ?:.omoa is not differentiable,

=2

=-2

Arx=2"

CoText2 X>2
..LMCOH not exist X=2
oo lk2x+2 x<2
L FX)S0atx=1
undefined at X = 2

O] 2
X

B P INN el

T DY T
g 0 Undefined

- The function is increasing in J— oo » 1fs]2» oof
and decréasing in |1 » 2] (1™ req)

FH Bt

F@=zer05f(2)=2
5

.. Absolute maximum value = ¥

absolute minimum value = zero ﬁa req.)

0]

©

- v =IR (by differentiation respect to t)

v_;dR dl
e Rar

v_ di_-1
i 1 volt/sec. T
atv =12 volt »I =2 Amper

CR=Y_12 _
SR=o=S = 6 ohm.

By substitution in (1)

=175 4R =1
lexﬁ:.vmx 5
_dR

R T 2 ohmy/sec.

{12)

y=2sinX-Xcos X

o

&3]

2o

|

Amper/sec.

o

d .
...a’wumnomxlARX|m5R+oomeC
=2cos X+ Xsin X~cos X
=cos X+ X sin X
2
dy =-—sin X+ X cos X +sin X
ax?
=Xcos X
anw
>+ y=Xcos X+2sin X—-Xcos X=2sinX
dx

{12 10)
o

To fined points of intersection
@2x*=4ax
nax*=4ax
nax*-d4ax=0
4x(x%-2)=0

X=0 or Xuﬁ

Lﬁﬁéxax”%ﬁﬁ 4ax-2x")dx
nLﬁ (2 mwxw&x&ax

et 2]

nmmluw.wnWm ...WmnW La=1

268
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Let the ::B.cmn of extra appliances = X

. The total number of appliances = (X + 80)
- The profit of éach appliance = (50~ 1 %)
. The total u.aﬁ ® ..u. (x+80) (50— w X)

...vnulx +SX+88

ap 2

uJR.:o

Tax o 4P
» at the maximum or minimum values » put——=
n=X+10=0-" - . . x=10

.. d&p

-

3 xu =_1 Auom»cév

. At X=10 s the noﬂw_ _unomn QVV is maximum.
*. The total number Om the mgrm:onm =10+ 80

2x%+ax+b X=z1
Fx)= N
3x-x X<1
- The function is differentiable
.. The function is continuous.

SfW=FAN=f(

1
SLy=4

y HW éuumlxwuﬁnmooﬁa»ﬁxuw

Y, sV, E this interval
. o (22
v..<o—E=o|qaL. lev\wvmx
_ 4 2 74\3
=n [ 6% -(%) ax
4 T, _
c=m [ @5-10x+x*-16X")dX

00 .

2+a+b=3-1 s.a=-b
.wCOl*AR.*w Xz1
“l3-2x x<1
cfa=Fan
4+a=3-2 sa=-3 ~b=3
} < Lim JO¥D-F)
%CJ h—0" b
_ Lim 4th+y+a-(E+a)
b—0" h
. 4h+4-3-4+3
-~ Lim 2777 -
= 90 appliance. T h—” h =4
Lim JG+D-FQ)
Fa= i
_ Lim 3-2(h+1)-(4+a)
h—e0” h
= Lim 3=2-2-3+3
B—0" h
.wcvnomnxwmn.
4 X>1
~
f (X)=1{not exist X=
-2 X<1 < . @
ol AN TN\

I 2.1 .3 A
=m[25x-5x*+1 x>+ 16 x7'])

=9 T cubic unit

feo ----.@W.:.

The curve is convex upwards in J—oe 5 1]’
and convex downwards in ]I see |

the function has tangentat X =1

.. has inflection point is (1 + 2)

00 00

0 1y x
fal | X ax et Ruﬁmnr

(x+1y Hx- 1)

=X+ e fefax
=—x(Xx+ 1) e+ +C

F:mwwm x2+C

=27

o

o
LAFT5 755

g(X)=2lnx-x*
. Domain = J0 ,8*”

minimum value of wnsmaw of ladder {

a(x=3)= ={9+9(1+3)=612m

3

y ~2x*
X HI!NXI
From mEu_an]l.wq N\ WA ) X s
A o ) mEmARquoSEommlwx =0
N & X =1or X =~ 16 Domain
A= ¢H +o+\ v~+w s % g (X) undefined at X = 0& Domain
0 1
;H( 2 C..Tlv x O O
-~ :69] - —
t= 1wa+ xC+|v £ .....QU::-
. X"
||w0m +8+u2k +3X) -. Function is increasing in Ho ) &
x*YxF+9 is decreasing in ]1 » eo[
3xP-2+x*+3x3
v x*xt+9 6 . . .
< -2 m Dimensions of cuboid at any instant
{=-X220 sal=0 -
PN s are3+2t94+1512-31¢
. X= 3 minimum value -./.r-m ..\.\. .. Volume of the cuboid at any instant

SsV=@B+20)@+1)(12-31)
=144+961-9¢-6¢

2]

sin H =X y (by differentiation respect to X)

nOaktwarw

p e w,..ﬂomk y (by differentiation respect to X}
Rvivm —sin X~ wukw._,wvl.mSR 0xX)

R.M.TNR% +Xsin X=0
. ~ - 2

X'y +2Xy+X"y=0

RNQ+wv+NA§Hvauo

X}y +y)+2c08 X=2y

24V g6 181-18¢
dt
dVv 3
Alm‘ﬂv_nN =12 cm./sec.

If diagonal of cuboid = L.

L= G+207+ (@ +00+(12-3 17
NFM.W.HNG+~ON+NAA+O+NGN|wGxlw
(att=2thenL=11)

a* req.)

0o

o

wﬁuLJ.anL‘aximax
=[3 axfaﬂ“
=[2e@+ai- 2wl

...WWquw+m~”.mxlu Hm ANESPV
110
f)=3-%
f)=e"x-1+e(3-X
uwnxlxoa X @
=Q2-x)¢e" MMMW e .
f)=0ax=2 ©

The function has local maximum value = f (2) = &2
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v\ul.ll.li_mﬁw+x vN
Qv\ 5, . O+.X
—==acsc” X (by integration with respect to X) dy
dx i . —= @+Xv~ x2xx4X
y=-acotX+c ] t an
The curve passes through the points Aﬁ 25) A > 1) SNU nBa wU Ew: X=dom.
Smea+e - ) . AC B uImHUmIHB.\b&:.
I=a+c . ’ [¢5) e
Soc=3 5 a=-2 .
= . — 2
. The equationy =2 cot X + 3 Exlﬁ SY,EXT
- X+y=0 Y, =-X
6 . . X—-y+6=0 ' ...v\_nx+o.
Let radius wnzmz.ﬂ of the sector = X Point of intersection of two straight lines :
and length of the arc = y y =y ¥,
» Its perimeter =2 X +y = 30 ._ wl i i N
ay=30-2x ..wvz?w?m ” T
) L LX=— 2
SArea(A) =5 Xy Point of
= |_. — =T 2
- Go 2X)= G_ XX intersection Teix
>uG|Nxv>u|~ ofy, sliney, : AL
~ H i Y
A=0atXx=75 x*=x+6 x| W
< X 2 2
. =— LXT-X-6=0 :
A>v9uq.$ =-2<0 Awa.v. | |
- Radius length = 7.5 cm. X-3)X+2)=0 "
L X=30rX=-2

{1 ]C)

2 : : 2
[alfx*e ax xet g
2 x2 i 2

u.ﬁx e Xe T dX & 2x

12 %2 1 x2
. ..Mxo IM.—.N.N@ dXx
=L yzex? L X7
INRw lwo +C
HSA_.mmoRwo:ﬁ.mzXax,n%mn%oaxmmnk.ﬁmzx
1 2017
luo:mno X+c
ax _ 5
Ty NwB\BE B

cA >OU right angle triangle at C

~ AD =9+ x?

. , A
. \ Z4 Tt
From similarity of two triangles \w “
Yo+ 3 - ||
= . .

= A 3
Y

In interval [- 3 5 0] Y, >,
In interval [0 » & Y, >y,

arca= J° ax+ | d
coarea= O\_lv\uv *5 QNI%NV X

i

0 3 )
L xr6exdxs [Toer6-xhdx

0 3 2
L ex+edxs [[ex?sx+6dx

n?~+mv&|w+7wa+WxN+a&w
=9+ q = % square unit. ,
[bly+X*=6 sthen

=-X2+6—a(1)
»Yy+2X-3=0 T
> then / gi \
Yy=-2X43—e @) -
By solving the \
two equations k
fX=35Xx=-1 X

29

A g_;?u area’
-Lw [-x*+6)—(2x+3)]d

3
Jex?i2xe3dx

1 43, 42 )
T 3 X7+X“+3 Xm_ 3 square unit.

i}

o

y=e ¥ M MWM by taking In. to each sides

x, 1, 14X
..:J\ Ine” +.N_:H1x

Qu% differentiate with respect to X)

RENSEP I L= M- Q+5T:
y = H+N ~+R 1=
Mul:, 3\ AB:_aEv\gwﬁlx vv
y HI

L(1-X :ulv;va %+v\nx y

0® 00
0

* We draw a Jmmﬁ.mnmwma y
triangle ABC where A
is the origin point.

(9}

(h,r)

v
o

One of the sides of the

ami angle ABis

coincided with the y

X-axis and the length

of AB=h

s the length of BC=r -
>AO > Q) VOAE :.v

. The equation of AC
. y=0_r-0
¥X5%h-0

« The right circular cone is produced by the
revolving of the Ewsmwo ABC bounded by the

_ straight line AC and the X-axis and the two
straight lines X=0 » X=h

h
.. The volume of the cone = JT o .-.

L S nd (b2
=7, [ xtdxe I:NIL x*dx
S E R . R
w2 L3 heT T3 3

| wodel D

0 8 0o 00

O

xi-2x A <~ =1 (by differentiate with respect to X)
Nxxwx%-w<|w<%uo

y= Xy ——atX=1,y=0:y=1
.. equation of tangent is :
y-0=1(X-1)
X-y-1=0
mHoww. of normal =— 1
.. equation of normal isy —-0=-1(X-1)

X+y-1=0

5 JO)

[a] [ 2X—==
<NX+o

b1 f [(1 - cot X)” + 2 cot X] d X

1 2
[ex+9yTdx=2@x+9)3+C

n.:H(Nooﬁx+oomx+mooﬂv0ax

HTH+oo%voaXMTmoNXQRnlooﬁx+O

0

) =sinX
.wcouoomx
wCOno cos X =0
_T 5 URX
:zmnngmﬁﬂ“ ma
37 ~[5T 1T
or =2 €[ %]
Smy_ 1 RPN
=5z m)=-1
Hm _ =1
:A 13 v: 2 .
*. The function has absolute maximum value = W
&le|q_“
and has wvonS minimum value =~ 1 at X = 4

9 10)
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