3 sec! Differential & integral Calculus

Choose the correct answer:

Derivative:
@D Ify = csc(mw —2x), then %:
@ 2csc2xcot2x ® 4 csc(m — 2x) cot 2x

© 2csc(m — 2x) cot(m — 2x) @ —2 csc(m — 2x) cot(mw — 2x)

— d
@ 1fy =(cscx +cotx)™! , then Z=-.....
—esex __~osex x cscx cscx

(cscx+ cotx)? cscx+ cotx cscx+ cotx (csc x+ cot x)2

@ Ify =4sec?x, then y\(E) e
4
@ - 8 ® zero © 42 @ 16
@ If f(x) = cotx, then f\\ (%) = e
4 4 9
@ - 9 @ 9 © 4 @ 5
2018
® Ify = cosx , then %:......
@ cosx ® —cosx © sinx d —sinx
® If f(x) =In(2 + V2cscx) where 0 < x <§ , then f\ (g) =
1 1 1
® - ~2 > @ 4
@ If = e*cosx?, then %:......
@ —e* sin x? ® e* (cosx? — 2x sin x?)
© e* cos x? — 2x sin x? @ — 2xe*sinx
@ Ifx=t3-t , y=/3t+1 , thengz ------ at t=1
1 3 3
® 3 ® ; : @ 8
@ Ife/® =x%+1,then f\(x) ="
! 2x 2 x2+1
® x2+1 ® x2+1 ©2x(x* +1) @ 2xe

Differential & integral Calculus 1 gy W31 HLikan rlS



3 sec! Differential & integral Calculus

if= 10#*-1) | then %=
@ 10+*-1) xIn10 ® 2x x 10*-1)
© 2x x 10(°-2) @ 2x(In10) x 10~

@ If f(x) = xsinx , then f\\ (x) + f(x) = -

@ 2cosx ® zero © —sinx d 2xsinx
@ Ifx=5+sec?30 , y=1—tan30 , then %=------at0=%
@® 2 ® -2 > @ —;

® Ifx=5+sec?230 , y=1—tan30 , then the implicit
relationn between x and y is --- ---

@ x*=y+5 ® x> +y*=5
© x> +y* =6 @ x-6=1-y)2
2
@ Hx+y?2=7, , thenZTZ= ------
@ 1 ®@zero © 56(x + y)” @ -1
2
@If%=2x—3,%=x2—1, then %= atx =2
@ 22—7 ® % © zero @ —%
2018
Ify =In(x + 2) , then %z ------
2017 @ —2017 © 2018 @ —2018
(X+2)2018 (X+2)2018 (X+2)2018 (X+2)2018

lim  f-£(3) _

@ If f(x) = Insinx — Incos x , then x—>% -
@ 1 ® 2 © zero @ -2
If xsin2y = ycos2x , then %= ------ at the point G, g)
@ zero ® 1 © 2 @ 3
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3 sec!

Differential & integral Galculus

Hfx) =22, k(2) =3,k\2) = -2 and k\\(2) = 5 ,then (kof)\'(2) = -

@ 3

@ undefined!]

@ log e

1
@ Elogge

@ 38 ® -38 © 10
________________ [
@ Ify = f(x) an odd function and f\(k) = m ,then f\(=k) =-----
@ m ® -m © zero
LIMITS:
. 1
® lim (1 + 1)3" — vee s
X — 0O X
@ 1 ® 2 © e
lim 1
® X_)0(1+x)3x—
! ® ¢ © e
lim 2*-1
®@ M=
@ 3In2 @§1n2 © %logze
lim logsx
@ M =
@ — © 1 © e
logse
lim ma+29
@ Xx—>0 3*1 -
@ ; ® log_e* © ;
lim Inx-1 L
X—>e x-e
® 1 ® e CE
@ lim (1 + sin x)% — eeeaen
x—->0
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3 sec! Differential & integral Calculus

@ 1 ® zero © % @ e
lim 1+ 5x)_x2 — e

x—-0

@ e 10 © —10e © —10loge @ -10
GEOMETRICAL APPLICATIONS

@

@

If the slope of the tangent to the curve y = f(x) at a point = % and the x-
coordinate of this point decreases at a rate of 3 units /sec, then the rate of

change of its y-coordinates equals --- - units /sec.
-1 =3 1 @2
6 2 6 2

The ratio between the slope of the curve of the function y = In3vx + 1 and

the slope of the curve of the function y =In5vx+1latx =a is........
@ 3:5 ® 5:3 ©1:1 @ In3:In5

point(%1 ,1) IS -«
@2y=x+1 © y=2x+2 © y=2x-3 @ 2y=3x+1

The slope of the tangent to the curve of the function y = In (% x) atx=4is ....

®! ® ! ®! @ 4

The equations of the inflection tangent to the curve of the function:
f(x) = x3 + 3x2% + 2is - -

@ y=-6x—6 ©® y=-3x+1

© y=2x+10 @ y=3x-1

If the straight line y + x = k is a tangent to the curve of the Function

y=x2+3x+1,thenk= -
® -3 © -2 © -1 @ zero
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3 sec! Differential & integral Calculus

@ zero © 1 1 @ 2

If cos,/my = 3x + 1, then the slope of the tangent to the curve at the point

(_?1 , %) equals ......
@ 3 ® -3 © zero @ 1

lim 7@ -f) _

©) e T
the curve f at the point (1 , f (1)) equals -+ -+

1[4 1[4 T 3

4

—1, then the angle measure of the slope of the tangent to

The tangent to the curve o the function y + x = e*” is verticaly at the point.....

@ (1,1 ® (0, 1only ©@,0only @ (o, 1),(1, 0

RELATED TIME RATES:
@D A cube of ice melt preserving its shape by rate 1 cm’ / sec, Then the rate of
change of its edge length when its volume 8 cm’ is -+ -+ cm /sec.
-1 1 -1 1
® % © 5 G Of
— —-{]
@ A body moves on the curve y? = x3 ,if % = % unit/sec at y = —1 then % at this
moment equals ..... ....
-3 -3 3 3
® 3 O ©; Of

@ A right circular cone, if both the length of its base radius and its height is increased
by % cm / sec and at for a moment the length the radius of the base equals 6 cm and
the height is equal to 9 cm, then the rate of change of the cone volume at that

moment = -+« cm3 /sec
@ %n‘ ® 10w © 24m @ 54n
@ Circle of perimeter P cm, if the radius length decreases at a rate 0.1cm / sec , then
the rate of change of its area = -+ -+ cm? /sec.
@ -0.2P ® -0.1P © 0.1P @(0.1)%P
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3 sec! Differential & integral Calculus

® An embty container, its volume 9 cm3, water is poured in it at a rate Sem’ / sec,
the container becomes full after --- --- second.

@9 ® 225 © 18 @ 6

® A traiangle, the length of its base B is increased by 3 ¢cm / sec while its height H
decreases by 3 cm / sec, and its surface area is A , thenthe phrase that is certain
to be correct is the following:

@ A is always increasing.

® A is always decreasing .

© A is only decreasing when B > H
@ A is only decreasing when B < H

@ If the perimeter of lamina in a square-form increases by 0.4 cm/sec and its surface
area increases by 6 cm” / sec , then, the length of the lamina edge at that moment
equals ...... cm

@ 30 ® 50 © 40 @ 60

If the rate of increase the diameter of a balloon is equal to 1 cm/min when the length
of diameter is 4 cm, then the rate of change in its volume at that moment equals
...... cm3 / sec

@ 2w ® 8w © 16n @ 4m

@ A point moves on the curvey = x% — 3x. If the speed of its x — coordinate is
equal to the speed of its y — coordinate, the slope of the tangent to the curve at that
point equals .......

@ 1 ® 2 © 3 @ 4
BEHAVIOR OF THE FUNCTION:

@ Ifthe function F (x)= x*® + kx? + 4 has an inflection points at x = 2 then the value
of k=.....
@ -6 ® -3 © 3 @ 6

® If x e R then the maximum value of 4x — x 2 is ......

@ 4 ®© 8 © 16 @ 32

€@ The curve of the function F(x)= x* —3x?2 + 2 is convex upwards when x e .......
p

® |,  ®w. ©f, 3] @Jt, o
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3 sec! Differential & integral Calculus

@ The function F (x)= x*-3x?+5 is decreasing on the interval.....

@ Jo, 3[ ®]Jo, 2[ ©[o, 2] @R-[0, 2]

@ If F'(x)=ax®-8b where a, b are constants and the point (2 , 5) i1s A local
maximum point the axb e......

® k.o  ©®p, ©]-.q @, |

® If x,y eR* where x +y =k then xy is maximum when ......

@ X = Kky @y=kx ©X=y @Xy=

@ If F (x)is a continuous function on R then the true statement in each of the
following is ........
@ (a,F (a))is a critical point if F '(a)=0
® (a,F (a))is an infliction point if F ""(a)=0
© if F'(a)=0 then F (a)is a local maximum value.
@ if F'(a)=0 andF '"(a)> 0 then F (a)is a local minimum value.

© If F(x)is a continuous function on R then the true statement in each of the
following is ........
@ (a,F (a))is an infliction point if F '(a)=0 or F "(a)undefined.
® (a,F (a))is an infliction point if F '""(a)=0 and F"(a*)xF "(a~)<0.
© (a,F (a))is an infliction point if F "'(a)undefined and F"(a*)xF"(a")<0
@ (a,F (a))is an infliction point if F '(a) existand F "(a*)x F "(a”)<0.

© If F(x)=-x?+6x%+2x +1 then the greatest value of the slope of tangent to this
curve s ......

@ 14 ® 16 © 19 @ -13

@ If F(x)=+x>-16x then F(x) has a critical point when x =.......
@ 8 only ® 0, 16only © 0,8,160nly @ O only

®IfFFx)=x- 2Jx then F (x) has a critical point when x =.......
@ 0 only ® 1 only © 0, 1 only @ -1,1only
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3 sec! Differential & integral Calculus

@ The curve of the function F (x) = 1s convex downwards if .......

@ x>2 ® x<2 © x<5 @ x>0
X 0 1 2 3
®
f'"(x) 5 0 -7 4

The polynomial function f has selected values of its second derivative f " given in
the table above. Which of the following statements must be true is ......

@ fis increasing on the interval]O , 2[ :
® fis decreasing on the interval]O , 2[ :
(© The graph of f changes concavity in the interval]O , 2[

@ fhas a local maximum at x =1.

OIfFx)=x+ 1 then F (x) is increasing on the interval......
X

@ |X|<1 ® |X|Sl ©|x|>'1 @ |X|<'1,X¢0

@ The opposite figure shows the curve of the function

F which 1s differentiable twic at x =1 the
statements which must be true is ........ R

@ F'(1)<F"(1)<F (1) 0 |
® F ()<F'(H)<F() /
© F()<F"(1)<F'() /
@ F"()<FQ)<F'Q)
INTEGRATION: |
FIRST: ||
D [tanfdh = -
@ —1In|cosO|+c ® —Incos@ +c
© IncosO +c @ In|cosO| + ¢
@ f4xex dx = -
@ e +¢ ® e +¢ © 2" +¢ @ 4e*" +c¢
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3 sec!

@ 3n|x|+c ® 3In|]lnx|+c

Differential & integral Galculus

© §1n|x|+c @ ilnllnx|+c

® [sec*xtanxdx = -
@ %SeCSx +c

© gtan3x +c

® [(4—cscxcotx)dx = -
@ 4x —cscx +c
© 4x —cotx +c

@ [(csc*x —csc?xcot? x) dx = -+ -

1 1
@ gcscsx — 5c0t3x +c

@ —cotx +c¢
C) Jn §i3(ix — veeees
@ _—1(ex—3)+c

® é(x2+3)6+c
@ é(x2+3)4+c

® 4x +cscx +c
d 4x+cotx+c

® —tanx +c

1
¢) gcsc3x +c

® —Inle* —3|+c¢
@ %lnlex —-3|+c

1

@ If [2x — 1)e**3dx =yz— [zdy,then [zdy = -

@ e2¥*+3 4 ¢ ® %62x+3 +c

© —e?**3 4 ¢ @

1

Iff(Zx + 3) Inxdx = VZ — fzdy, then YZ = e

@ 2xInx ©® 2x+3)Inx

© %(2x+3)lnx @ x(x+3)nx

1

@ If f(x) = e**e” then the antiderivative for the function f(x) canbe -+ ---

X
e1+e

1+e*

Differential & integral Calculus

C) (1 +_ex)ee+ex

© elte” @ el
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3 sec[ Differential & integral Calculus
@ If[ f(x)sinxdx = —f(x) cosx + [ 3x? cosx dx, then f(x) = -

@3 © © —x* @ sinx
@ [ (@-1xDdx = o

© 4 © 2 © zero @ 1
J%(Sinx'*'COSX)dx: .....

@;4 © 2 © zero @ =

[

® 1] fOdx =12, [f(x)dx =16, then [fOOdx="
© ©-4 ©4 @ 28

Iff(x)={x+1'x<0 ’then If(x)dx: ......

cosmx ,x=0

141 -1 11 1
SRR B 1 @,
7:_ etanx

dx = ------
@If-!;cos2x
@6—1 @€+1 @e @1

@ k ©@ 2k © %k —71
4x + sin X
dx = -
_[,x2+cosx
@ -m ® zero © = @ 2xl
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3 sec! Differential & integral Calculus

(1)
2 dx =
X

Q) If we putting y = %x, then _[
2

2 2 2 2

@j1'—m dy @ir_(y) dy @JZ’M dy @JZ’M dy

2 Y 2 2y 1 y 1 2y
SECOND;y
O) If%=csc2x,y=2where =% , then y =
@ —(2+cotx) ® —(3+cotx) (© 2—cotx d 3-—cotx
@ Ifﬂ=l+x =lwhere=1E theny = -+ --- where x = e
dx x 'y 2 , 4’ y , )
@ez_e @82—1 ©e4+1 @ 67+1

@ If the slope of the tangent to the curve of the function f at any point on it equals
%2 and the curve passes through the point (3, 0), then f(e? +2) = --- -

x@z © 3 © In2 @ In3

@ the volume of the solid generated by revolving the region bounded by the curve
y = i, the two straight lines y = 1, y = 2 and y — axis complete revolution about

y — AXIS = e eee .
Vs VA
z 5 ©n @ 2n
® The area of the region bounded by the function curve y = x3 and the two straight
linesx = -2, x =2
@ 1 © 2 © 4 @ 8
® The area of the region bounded by the function curve = V4 — x2 , and
X — axis equals -+ -+ square units.
@ 2 © 4 © 2n @ 4
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3 sec! Differential & integral Calculus

@ In the the opposite figure: e
The curve of the function f(x) has a '
tangent at the point (—1,2) , then

0
J'X[f (X)“] dx=-----

@ 4 ® 3
© 1 @ -1l

In the the opposite figure:
The curve of the function f(x) which 1

defind by more than base and \/\
—1

g(x) = If(t) dt , then the number which
-2

3 =2 -} 2 d
has a greatest value is -« - -1
@ f(2) ® f(-2) i \\
© £ @ f(D |

@ In the the opposite figure:
If(x)dx = ij(x)dx Jhd
a b

A+ A,+ A;=130 square unit , then A, = -+ ---
@ 1 square unit ® 2 square unit
(© 3 square unit @ 4 square unit

In the the opposite figure:
The curve of the function f(x) and ¥
M, , M, are two 've numers represet
the two shadow regions , then

ig(x)dx-zi gx)dx=------
k) J,

@ M, + M, © M,-M,
© 2M,- M, @ M,+2M,

Differential & integral Calculus 12 e PRI RF L PV (9]



3 sec! Differential & integral Calculus

DERIVATIVE:

(1) Find the first derivative of the function y = xzseci

(2) Find the slope of tangent to the curve: y = 2 cotx — V2 secx
atx = -

(4) Find the value of the parameter t as which the curve,
X=200 -5 +4t+9,y=2¢+t-5
(@ Has vertical tanget () Has horizontal tanget

(5) Using the parametric differentiation find the first derivative of
(x — sinx) With respectto (1 — cosx) atx = g

2
6) If y=+2x + 5, then prove that (2x + 5) — + 34V,

dx?

2
@ If y? + x%y? = 8, then prove that (x* + 1)%+ 3x%+y =0

8) If y®+ax3—bx=c,thenprovethat yy" +(y)*+3ax =0

9 If sin 2X - COS3x = O then prove that:
3 —2 tan3y +9 ( )2 =

2
a1y If y=x3+1,z=x?+ 1,then find the value of Z—yz atx =2

Differential & integral Calculus 13 gy W31 HLikan rlS



3 sec! Differential & integral Calculus

(12) If x? = 2t-3 , y=2t%-1 , then prove that:
2
32 x& 12x=0
dx dx

2

13) If x =sin 2t , y = cos 2t = 0, then find % at t =g.

2
(14) If y = tan® x, then prove that % =2(1+y) (1 +3y)

GEOMETRICAL APPLICATIONS |/

(1) Find the equation of the tangent and the normal to the
curve: X* +y% - 6 x — 16 = 0 at its intersection point with
y — axis, where y> 0 .

(2) Find the equations of the tangent and the normal to the
curve: X =y secX at the point in which x=r.

(3) If the parametric equations of the function curve y =f(x) are
X =sec?0-1,y=tan 0, then find the equation of the

tangent and normal at 6 = —E

(4) Prove that the two curves y=x°- x+2,y= 3x — x? are
tangentiial and find the equation of the common tangenht.

(5) Find the points of the intersection of the two curves xy =2,
x% — y? = 3, then prove that they are intersect orthogonally.

(6) Find the values of constants a, b, ¢ such that the two curves
y=ax>+bx, y=cx?— xhasacommon tangent at the
point (- 1, 2)

Differential & integral Calculus 14 gy W31 HLikan rlS
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3 sec! Differential & integral Calculus

Find the area of the triangle bounded by x-axis , tangent and
normal to the curve: 3x? + y? =12 at the point (- 1, 3)
which lies on the curve.

Find the points on the curve 2 y* - 8 y + x = 0, at which the
tangent is parallel to y — axis.

Find the points on the curve y = x> - x at which the tangent
passes theough the point (1, - 4).

(10) Find the points on the y - axis such that the two tangents

1)

(2)

3)

drawen from it to the curve 4y + x* = 0 with the straight line
passes theough the points of tangency form an equilateral
triangle.

A spherical balloon is filled with gas but the gas leaks at the rate
of x cm’ / sec. Prove that the rate of the decrease of the balloon

: : 2
area at the moment which the radius length r cm equal Tx cm’ / sec.

A cube extends by heat so its edge length increases at a rate 0.02 cm
/min. and its surface area increases at 0.72cm’ \ min at a moment.
Find the cube edge length at of this moment and the rate of increase
in its volume at this time.

Ametal body in the form of cuboid with square base, its base side
increases at a rate of 1 cm /min and its height decreases at a rate2
cm /min. Find the rate of increasing of its volume when its base side
length 5 cm and its height 20 cm, then find after how many minutes
this Increase will be vanish.

Differential & integral Calculus 15 gy W31 HLikan rlS
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3 sec! Differential & integral Calculus

A metal regular quad pyramids whose height equals its base side
length. Its volume increases at a rate of 1cm3/sec, if the rate of the
increase of both the pyramid's height and its base side length equals
0.01 cm/sec find its base side length.

ABC is a right- angled triangle at C, its area is constant and equals
24 cm’, if the rate of change of b equals 1 cm /sec. find the rate

of change for each of a and m(£A), at the moment in which b
equals 8 cm.

A regular octagon whose side length 1s 10 cm and it increases at a
rate of 0.2 cm / sec.Find the rate of increase of its area.

The point A(x, y) moves on the function curve y = x’ + x where

Z—Z = 2 unit/ sec. Find the rate of change of the area of the triangle

A B C where O is the origin and B (0, 6) at the moment at which
the X-coordinate of the moving point equals 3.

A circular segmet in which the length of radius of its circle is 10 cm

and its center angle measured X and change at a rate of 3' / min).
Find the rate of increase of its area at x = 60°.

A 5-meter long ladder is leaning by its lower end on a vertical wall
and its other end on a horizontal groud, if the lower end slides

a way from the wall at a rate of % m / min. Then find the rate of

sliding the top of the ladder, when the lower end at 3 m from the
wall. Then find the lower end distance from the wall when the two
sides move at the same rate.

An isosceles triangle whose base length is 8 cm and its height
changes at a rate of 2cm / min. Find the rate of change of the vertix
angle when its height is 6 cm.

Differential & integral Calculus 16 gy W31 HLikan rlS



3 sec! Differential & integral Calculus

(11) A 180 cm man standing in front of a lamp rising from the surface of

(12)

(1)

(2)

3)

(4)

()

(6)

the ground by 5.4 meters. If the man moves away from the lamp on
a horizontal road at a fixed speed of 3 m / sec,then:

(@ The rate of change in the length of a man's shadow.
@ The speed of the end of man's shadow.

(© The rate of change of the man's head from the lamp when the
man is 4.8 m from the lamppost.

Water is poured into a cylindrical container at a rate of 2 cm’ / sec.
Find the rate of change at the height of the water rises in the
container.such that base radiuas length 2 cm. If the container

height is 2.8 cm, when does the container become full.(mr = % )

BEHAVIOR OF THE FUNCTION

Determine the increasing and decreasing intervals of the function

f(x) = sinx + cosx where x € [0 ,3?“].

Determine the increasing and decreasing intervals of the function
f(x) = x—e* .

Determine the increasing and decreasing intervals of the function
f(x) = x+ Inx.

Find the local maximum and minimumvalues(if existed), of the
f(x) = x3>—9x% + 24x + 10 and show its type.

Find the local maximum and minimum values (if existed), of the

f(x) = 3/(x —1)2 +2 and show its type.

Find the local maximum and minimumvalues(if existed), of the
2

f(x) = 1x_—x + 2 and show its type.
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(7) Find the local maximum and minimum values(if existed), of the
f(x) = In(e®* — 2e* + 3) and show its type.

(8) Find the local maximum and minimumvalues(if existed), of the

1

f(x) = ex (i — 2) and show its type.

(9) Find the local maximum and minimum values(if existed), of the
f(x) = x? —1—2 In|x| and show its type.

(10) Determine the intervals of convexity upwards, downwards and
The inflection points (if existed)of the function curve:
f(x) = x3+2x% —4x—8 .

(11) If the function f where f(x) = x3 + a x? + bx has an inflection
point at (2, 2), then find the values of a, b.

(12) Find the extrema values of the following functions on the given interval:
@ f(x)=1+12x —x3 [1, 3]
® (x) =x?e” [-3,1]

APPLICATIONS OF MAXIMUMA AND MINIMUMA
(1) Aright- angled triangle whose hypotenuse length is 26 cm. Find
the length of the two legs of the right angle,if the length of the
altitude from the right angle on the hypotenuse is as maximum
as possible.

(2) If the straight line L intersect the coordinates axes at the points
A, B and passes_throw the point C = (8, 1). Find the smallest
length of pieceAB .

Differential & integral Calculus 18 gy W31 HLikan rlS



3 sec! Differential & integral Calculus

(3) Determine the largest area of a rectangular region drawn in a

(4)

(5)

(6)

A ABC with two sides applied to the coordinate axes where
A=(3,0),B=(0,4),and O = (0, 0).

AB is adiameterin a circle M, E € the circle . From E the
tangent is drawn to the circle and intersect the two tangent are
drawn to the circle from A,B at C,D respectively.Prove that

the minimum area of the trapezium ABCD equals double square
length diameter of the circle.

Find the dimensions of the largest rectangle can be drawn

in the isosceles triangle, the length of its base 18 cm, the height
12 cm such that two vertices lie on the triangle base and the
other two vertices on each side of the triangle.

A rectangular Parallelpiped has a volume 576 cm?3 and the ratio
between the two lengths of its base iis 2 : 1 .Find the dimensions
of the parallelppiped that makes its total surface area minimum.

INTEGRATION:

FIRST: Find each of the following:

(1 j(l + tan®x)cos’xdx | @ .[x3 J4 — x2dx

e j dx 3 (17) J(S + sinx)°cosx dx
Vx(1 +vx)

(3 f(x2 + 5)Vx — 1dx ® jsecz()lcn x)
jxe‘zx dx (14) sz 3x + 1dx

© lnT;dx ® fln(x + 1) dx
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Differential & integral Galculus

(6 jxsinx dx (16, jx3lnxdx
o f Sl @ f 2x d
—dx xsec?x dx
V2x +1
3x+5
(8] je‘/’?dx ® j xz dx
e X
In x xe*
@ x—zdx @ fmdx
3
0] = Jx(lnx)2 dx 20) jlx2 — 4| x dx
3

SECOND: application of integration:

1 If fga_lf(x) dx = f; 2f(2x — 1) dx. Then find the value of a.

(2) Find the equation of the curve passing through the point

2
(g ) % + 9 )if its slope of tangent at any pointis (x,y) on it

o _ ) ;
given in relation m = 2x+ Esecz .

(3) Find the equation of the curve passing through the two points

(% , 5) (%ﬂ , 1) ifits slope of tangent at any pointis (x, y) on

it given in relation m=—a csc?x , a constant.

(4) If the slope of the normal to a curve at any point on it (x, y) is
given by relation m = cscx sec x, find the equation of the curve,

note that it passes through the point ( %, 1)

Differential & integral Calculus
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The slope of the tangent to a curve at any point (x, y) on itis
given by the relation 3 , find the equation of the curve,
dx  y+y

note that it passes through the point ( % , 1).

If the function curve y = f(x) has a local maximum value at the

2
point (2,7) and % = 2 — 6x .find the equation of the curve.

Ify Z—i + 2x = 3 and the curve passes through the point (1, 2).
Then find the relationship between x, y.

If the rate of change of the slope of the tangent to a curve at any
point on it is 6x — 3. find the equation of the curve, note that it
passes through the point (2, 2) and the tangent at x = 1 is
horizontal.

If the slope of the tangent to a curve at any point is given by the
relation % = 3x% — 18 x + 24 and the curve has a local

minimum value equal 26. Find the local value maximum of the
function.

(10) Find the area of the region bounded by the function curve

(x) = x3 ,the x — axis and the two straight lines x = =2, x = 2.
g

(1) If f: ] - 0,3 ] = R where f(x) = x> — 4x . find the area of the

region above x — axis bounded by the function curve and x — axis.
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(12) Find the area of the region bounded by the function curve
f(x) =3+ 2x —x? and the straight linesx = -1, x =4andy =0.

(13) Find the area of the region bounded by the two curves
f(x)=x3-3x2+5,(x)=x+2.

(14) If the cost of a squared metre of granite to cover the floor of a
hotel corridors is L.E.400 and five corridors have been already
covered with granite and the area of each is bounded by the curve

of the function fand the two straight lines x = 0,y = 0, where
flx)=12—- §x2 .find the cost covering the five corridors.

(15) Find the volume of the solid generated by revolving the region
bounded by the two curves y = vx , y = x? a complete revolution
about x — axis .

(16) Find the volume of the solid generated by revolving the region
bounded by the two curves y =4 —x? , 2x + y = 4 a complete
revolution about y — axis .

(17) Find the volume of the solid generated by revolving the region

2

x2 .
bounded by the curve =+ Z—Z = land x — axis where a and b
are connstannts a complete revolution about x-axis
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Deivatives:

@ [c 2) |¢ 3 |d 4 |c (5) |b

©) | b (7) | b @) |b @) |b 10y | d

(11) a (12)| ¢ 13)|d (14) | b (15) |a

(16) a (17)| b (18)| ¢ 19) | a 0) |a

Limits:

@ |a (2) |c @3) |b @ |d é) |b

6) | c (7 |d @®) |d

Geometrical applecations:

(M) |b 2) |c @3) |b @ |b () |b

6) |a (7 |d @) |b © |d 10) | ¢

Related tim rates:

@ |a 2) |a 3 |c @ |b ¢ |d

6) ¢ (7) |a @ |b 9 |a

Behavior of the Function

@ |a (2) |a ®3) |b @ |b () |b

6) | c (7 |d @®) |d ©) |a (10) | b

(1) c (12)| b (13)| ¢ (14)| ¢ 1s) | d

Integration: (first)

@ |a (2) [c 3) |d @ |b (3 |b

) | b (7) | ¢ @®) |c ©) |b 10 | d

anyd (12) b (13)| b (14) | b 15) | c

a6y d (17| a (18)| ¢ (19)| b 0) | c

Integration: (second)

M |d 2 |d 3) |a @ |b 3 |c

6) | C (7 |d @®) |d ) |c (10) | a
Producing answers questions

Deivatives:

@) 2 |-2

Differential & integral Calculus
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3) |3 @ t=2,t=1,1="
5) [v/3 (6) |prove
3
(7) | prove (8) |prove
(9) | prove (10) | prove
1 —1 (12) | prove
72
13y 1 (14) | prove
(15) prove
Geometrical applecations:
1) equation of the tanngentisy = 8 2 equation of the tanngentisy + x=0
equation of the normal is x =0 equation of the normal is x-y-2r =0
(3) equation of the tanngentisy + x =0 4) equation of the tanngentisx- y+1=0
equation of the normal isx-y-2=0
(3) | prove (6) a=_71,b=_73 andc =1
(7) | The area = 9 square unit (8) | The point is (8, 2)
(9) | The points are (3,6),(—1,2) (10) The pointis (0,2)
Related tim rates:
(1) | -4 cm?/sec (2) | 0.54 cm’/min
3) | 150 cm’/min , 3 min. 4) |10 cm
G |75 (6) | 193
7|3 (8) | 75 cm*/min
©) | 2,252 (10) 32
anl.s, 45,24 12) % ,17.6
BEHAVIOR OF THE FUNCTION

WY . 3m 5 . 5
The function is increasing V x E]O E[ U ]Tn , Tn and decreasig V x € E , Tn

The function is increasing V x €]0, oo and decreasig V x €]—o0 ,0[

The function is increasing on its domaiin.

At x =2 there is a local maximum value = 30, and(2, 30 ) is a maximum point.
At x = 4 there is a local minimum value = 26, and(4 , 26 ) is a minimum point.

At x =1 there is a local minimum value =2, and(1, 2 ) is a minimum point.

At x =2 there is a local maximum value = - 2, and(2 , —2 ) is a maximum point.
At x = 0 there is a local minimum value =2, and(0, 2 ) is a minimum point.

At x = 0 there is a local minimum value = 0.69, and(0,0.69 ) is a minimum point.

R N (| B WIN|

At x =1 there is a local minimum value = - e, and(1, —e ) is a minimum point.
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9 | At x =1 there is a local minimum value = - e, and(1, —e ) is a minimum point
10 The curve is convex upwards V x € ]—oo ,_?2[ , downwards V x € ]_?2 , 00[
And (_?2 ) _21:8 ) is inflection point.
11| A=-6,b=9
12 (i) The absolute maximum value = 17 at x = 2, the absolute minimum value =10 at x = 3
(ii )The absolute maximum value = e at x = 1, the absolute minimum value =0 atx =0
point Its kind ; ' : : '
(1,4) | maximum
(—=1,0) | minimum
13 _ .
(0,2) |iflection
(2,0) | On x-axis
(_2,4) assistant .......i..‘....;.....q......‘..i ...... ? ..... :. ......
APPLICATIONS OF MAXIMUMA AND MINIMUMA
1 |13V2, 13V2em 4 | prove
2 | 5V5 hength unit 5 [6cm,9cm
3 square unit 6 |6,12 and 8cm
INTEGRATION.
I [x+c

—(1 + \/a—c)_z +c

2
3 g«/(x —1)3(5x% +4x +61) +c

—1 1

—2x —2x
—Xxe — —e +cC
2 4

4x InVx — 4+Vx + ¢

X Ccosx —sinx + ¢

3 5 3 2
§(2x+1)3 —E(2X+1)3 + c

2\/976‘/’7—28‘/’_C+c

_1 )
—Ilnx— x""+4+c
X

O |0 9 ||| B
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1
2

1 1
10 | =x2(Inx)? —Exz In x +Zx2 +c

3

-1 3 2 5
11 | —x?%(4 — x?)2 —1—5(4—x2)2 +c

1
12 8(3 + sinx)® + ¢

13 |tanlnx + ¢

MEYE 06 7 3 Z
|2 3Bx+1)3 —=Bx+1)3 +=(3 +13]+
27[10(er )3 —7Bx+1)3+2(Bx+1) S

1I5|{(x+1D)In(x+1)—x +c¢

1 1

16 |—x*Inx — —x* +¢
4 16

17 [xtanx + In|cos x| + ¢
-1 _ax 3

18 7(3X+5)e i —Z€_2x+C

ex

19 +c
x+1
46

20 | —
3
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SECOND

1 |5

y=x2+tan§+10

y =2 cotx + 3

N ] W N

: 3
y = sm2x+z

3y2 +y3 =18x+6

y=x*-x3+8x-75

y? =6x — x>

2 —,3_3.2
ye=Xx > X

O | 0| I | SN Dn

The local maximum value = 30

10 | 8 square unit

11 | 4 square unit

12 | 13 square unit

13 | 8 square unit

14 | The cost Of covering the five corridors = 69000 L.E.

15 |=m

16

17
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