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TOPIC- Differentiation

Stationary Point (TP)
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IFFERENTIATION-STATIONARY POI

Gt A curve has equgtion y =8x+(2x-1)"". Find the values of x at which the curve has a stationary
point and determine the nature of each stationary point, justifying your answers. [7]
y ! -

“;;,7, ‘g : — g g:
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_ DIFFERENTIATION-STATIONARY POINT(max,min)

O 25/ Variables u, x and y are such that u = 2x(y
find tj}g Qstatlggary value of u.

—-x) and x + 3y = 12, Express u in terms of x and hence

FI15-)2- Y 3]
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2 6 3 The non-zero variables x, y and u are such that u = xzy. Given that y + 3x = 9, find the stationary -

X value of u and determine whether this is a maximum or a minimum value. [7]

74 ] O
7—— 15~/ %5
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__ DIFFERENTIATION-STATIONARY POINT(max,min)

4  The equation of a curve is y = x* + 4x + 9. N—9— (I~ l/
(i) Find the coordinates of the stationary point on the curve and determine its nature. [4]

(ii) Find the area of the region enclosed by the curve, the x-axis and the lines x = 0 and x = 1. [3]
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_ DIFFERENTIATION-STATIONARY POINT(max,min) |

S A curve has equation y = 2x +

5+ Verify that the curve has a stationary point at x = 2 and
o (x-1) N=12~ ) &
determine its nature. [5]
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The horizontal base of a solid prism is an equilateral triangle of side x cm. The sides of the prism are
vertical. The height of the prism is 4 cm and the volume of the prism is 2000 cm?.

(i) Express A in terms of x and show that the total surface area of the prism, A cm?, is given by

V3 , 24000 _,
A= —x"+ X . 3
2 73 31
K ....................................................................................................... BTy SO N IStt TRSERRS
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(ii) Given that x can vary, find the value of x for which A has a stationary value. [3]
[2]

.............................................................................
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DIFFERENTIATION-STATIONARY POINT(max,min)
. . 3 ,
7  The equation of a curve is y=2+ o1 N2 ) 2. 7
. : o dy
Q (i) Obtain an expression for i
ey
,\&\ (ii) Explain why the curve has no stationary points.
(
~ .
N At the point P on the curve, x = 2. I oo
& ' E-raoil:chymre. muhsmmad@gmall.com
~ (iii) Show that the normal to the curve at P passes through the origin. [4]
|
f? (iv) A point moves along the curve in such a way that its x-coordinate is decreasing at a constant
rate of 0.06 units per second. Find the rate of change of the y-coordinate as the point passes
through P. (2]
Copyright©MRC® :( 9709-PM-1)-2017 +97455258711 rashed.saba@gmail.com




DIFFERENTIATION-STATIONARY POINT(max,min)

8 A curve is such that
D a3r+4) —6x—s. N=12-73-3

dx
Y o
(l) Find @. [2]
(i) Verify that the curve has a stationary point when x = —1 and determine its nature. [2]

(iii) It is now given that the stationary point on the curve has coordinates (=1, 5). Find the equation
of the curve. [5]
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IFFERENTIATION-STATIONARY P

d 2
9 A curve is such that &% =" 1 and P (9, 5) is a point on the curve. o )]~ 13-4

(i) Find the equation of the curve. [4]

(ii) Find the coordinates of the stationary point on the curve. [3]
d?y

(iii) Find an expression for 2 and determine the nature of the stationary point. [2]

(iv) The normal to the curve at P makes an angle of tan™! k with the positive x-axis. Find the value
of k. [2]

Mob: +0 3787590

E-mailchymrcmahsmmad{@gmail.com

Copyright©MRC® :( 9709-PM-1)-2017 +97455258711 rashed.saba@gmail.com




_ DIFFERENTIATION-STATIONARY POINT(max,min)

10 Itis given that a curve has equation y = f(x), where f(x) = x* = 2x2 +x. ~J~/2—1/-] O
(i) Find the set of values of x for which the gradient of the curve is less than 5. [4]

(ii) Find the values of f(x) at the two stationary points on the curve and determine the nature of each
stationary point. [5]

4 00
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_ DIFFERENTIATION-STATIONARY POINT(max,min)

-

- >
A 4 gwf":z-- %

1 ‘ The volume of a solid circular cylinder of radius r cm is 2507 cm?.

(i) Show that the total surface area, S cm?, of the cylinder is given b
g Y

5
S=2ar’+ (107:. [2]
(i) Given that r can vary, find the stationary value of S. [4]
(iii) Determine the nature of this stationary value. [2]

787500
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IFFERENTIATION-STATIONARY POINT(max,min)
12 A curve is such that & = x% - x_%. The curve passes through the point (4, %)
& I M lporr p)

(i) Find the equation of the curve.

2,
(i) Find sz—y.

(iii) Find the coordinates of the stationary point and determine its nature.

3787500
b: +974 55373670/ 3378
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_ DIFFERENTIATION-STATIONARY POINT(max,min)

1 g The variables x, y and z can take only positive values and are such that T[] 1—4
‘ N

z=3x+2y and xy=600.

(i) Show that z = 3x + 1290, [1]
x
(ii) Find the stationary value of z and determine its nature. [6]
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DIFFERENTIATION-STATIONARY POINT

1 4 The equation of a curve is y = 8/x — 2x.

@) Find the coordinates of the stationary point of the curve.

.........................................................................................................
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. d?y
(ii) Find an expression for —; and hence, or otherwise, determine the nature of the stationary point
[2]
(iii) Find the values of x at which the line y = 6 meets the curve. [3]
(iv) State the set of values of k for which the line y = k does not meet the curve. [1]
Copyright©MRC® :( 9709-PM-1)-2017 55258711  rashed.saba@email.corn
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DIFFERENTIATION-STATIONARY POINT(max,min)

D d 1 . .
1 Bf A curve is such that a;y =3y - 6 and the point (9, 2) lies on the curve. —7_

7

(i) Find the equation of the curve. (4]

(O-11-GC

Q

(i) Find the x-coordinate of the stationary point on the curve and determine the nature of the
stationary point. [3]
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. k
16 A curve has equation y = )

Copyright©MRC® :( 9709-PM-1)-2017

2

+ X, where k is a positive constant. Find, in terms of k, the values of
Q x for which the curve has stationary points and determine the nature of each Stationary point. [8]

+97455258711
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1_ }‘ The base of a cuboid has sides of length x cm and 3x cm. The volume of the cuboid is 288 cm?>.

]

(i) Show that the total surface area of the cuboid, A cm?, is given by - M-73-9

V*lFF‘ERENTIATIO'NFSTATIO-N ARY POINT (mm

A:6x2+E§.

(ii) Given that x can vary, find the stationary value of A and determine its nature.

Copyright© MRC® :( 9709-PM-1)-2017 +97455258711 rashed.saba@gmail.com
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1 & The equation of a curve is y = X° + px?, where P is a positive constant.

‘

() Show that the origin is a stationa
stationary point in terms of p.

(ii) Find the nature of each of the stationary points.

D
i

L2

Another curve has equation y = x> + px? + px.

(iii) Find the set of values of p for which this curve has no stationary points.

»y

|

&°

Copyright©MRC® :( 9709-PM-1)-2017 +97455258711
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ry point on the curve and find the coordinates of the other
(4]
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FERENTIATION-STATIONARY POINT(max,min)

19

2
The function f is defined for x > 0 and is such that f'(x) = 2x - Z The curve y = f(x) passes through

the point P (2, 6). N- W29
(i) Find the equation of the normal to the curve at P. [3]
(ii) Find the equation of the curve. (4]

(iii) Find the x-coordinate of the stationary point and state with a reason whether this point is a
maximum Oor a minimum. [4]
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2 0 A curve has equation y = f(x) and is such that £/(x) = 3x? + 3x°7 — 10. A~/ -7 9

1
(i) By using the substitution y = x2

» Or otherwise, find the values of x for which the curve y = f(x)

has stationary points.
(ii) Find f”(x) and hence, or otherwise, determine the nature of each stationary point.

(iii) It is given that the curve y = f(x) passes through the point (4, -7). Find f(x).

(4]
(3]
(4]
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2 ﬁ A curve y = f(x) has a stationary point at (3, 7) and is such that f"(x) = 36x2, N o)ty pos
. At L

(i) State, with a reason, whether this stationary point is a maximum or a minimum. [1]

(ii) Find f'(x) and f(x). [7]
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FFERENTIATION-STATIONARY POINT(max,min)

A function f is defined for x € R and is such that f’(x) =

‘ 2x — 6. The range of the function is given by
“ 2 f(x) = -4,

AN=17=11~ 7

(i) State the value of x for which f(x) has a stationary value. [1]

(i) Find an expression for f(x) in terms of x. [4]

Mob: +974 55372670/ 33787802
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"ERENTIATION-STATIONARY POINT(max,min)

2 3 Acurvey=f(x) has a stationary point at P (3, —10). It is given that f'(x) = 2x + kx — 12, where k is
a constant.

N—Il{—~]3-%
(i) Show that k = -2 and hence find the x-coordinate of the other stationary point, Q. [4]
(ii) Find f”(x) and determine the nature of each of the stationary points P and Q. [2]

(iii) Find f(x).

73670 { 33787500
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DIFFERENTIATION-STATIONARY POINT(max,min)

. 12
2 4, Thecurvey =f(x) has a stationary point at (2, 10) and it is given that f"(x) = —.
"
f j - ! )—:m ’ , ‘,‘z“«_ 9

4‘3 @) Find f(x). [61

N

\VI\Q‘ (ii) Find the coordinates of the other stationary point. S [2]

|
IT (iii) Find the nature of each of the stationary points. [2]
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DIFFERENTIATION-STATIONARY POINT(max,min) |

d’y 24 : '
2 5 A curve is such that EZ = —5 —4. The curve has a stationary point at P where x = 2.
; X

Neyl-pp -1y

(i) State, with a reason, the nature of this stationary point. [1]

P . dy ]
(ii) Find an expression for —=.

dx
(iii) Given that the curve passes through the point (1, 13), find the ¢o
point P.
tlob: +974 55373670/ 33787500
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