Differentation PAST PAPERS HW SOLUTIONS.notebook
Differentiation Non-Calculator HW

1)

A curve has equation y = x - —,
N x
6

Find the equation of the tangent at the point where x = 4.

x>0.

Use y b =m(x —a)
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2)

Find the coordinates of the point on the curve v = 2x* — 7x + 10 where the

tangent to the curve makes an angle of 45° with the positive direction of the
X-ax18,
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3)

Given that f(x) = vx + -, find f'(4).
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4

Find the gquation of the tangent to the curve ¥ = 2Sin{ = E] at the point where
T

4
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Use (4-L>=m('><—o\)
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3)

If f(x) = cos(2x) — 3 sin(4x), find the exact value of f’(%).

+ (x) = COS(QXB - Ssn (4“)
f‘(x) = -7sn (2'x> - x '3(05(&.')()
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The point P(x, v) lies on the curve with equation y = 6x* — x°,

(a) Find the value of x for which the gradient of the tangent at P is 12,

() Hence find the equation of the tangent at P.

a) M=12 So %%42

gféf—xj

dy v ) 1 J
J»T='2°< 3%

12 =12 - g'xZ/(QuadvaJric Ectvahov\)

Bx-12x+12 = U

x*-bx+4 = O 4

(x - 2)(x-2) =0
X =2 (—\m‘,a) /
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The point P(x, y) lies on the curve with equation y = 6x° — x°.

(a) Find the value of x for which the gradient of the tangent at P is 12.

(b) Hence find the equation of the tangent at P.

Wse l{)-B‘—M(%*d) M =12
-FmJg [‘>(=2 ]C;'om Pdr"' (0‘))
2 3
3 = é'x -X
0 3
:éxZ -2
z 24'8
6 v (2,16) m-=12
a b

(j)—b——m('x -a)

y-16 - 2 (x -2)

5_(6 = 9% -2
= 12 - 8
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/)
dy 3

Given that v =+3x" 42, find I
dx

dx =~ 2 y e
= Yx (%(142) 2
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8)
A function f is defined by f(x) = (2x - 1)5.
Find the coordinates of the stationary point on the graph with

7

equation y = f(x) and determine its nature.
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PQRS is a rectangle formed according to the following conditions:
« it is bounded by the lines x=6 and y =12

* P lies on the curve with equation y =% between (1, 8) and (4, 2)

« Ris the point (6, 12).

& :
___________ Q 1 R(6, 12)
y=12 )
(1, 8
12
P(x,— 8
x.,_8
3’=; 7
0e ~ )._ ! x
& —>

(@) (i) Express the lengths of _P_§ and RS in terms of x, the x-coordinate of P.

(ii) Hence show that the area, A square units, of PQRS is given by

A=8{}-12x—4?. 3

() Find the greatest and least possible values of A and the corresponding
values of x for which they occur. '

@) Ps=6-x Rs=12-L / (both)

(i) RA=LxT0
A= (6-2)(12-2)
= 72-52 _19x 4 8
- 80 - 12x - 2 /

G5 rqu ivedk
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9)

PQRS is a rectangle formed according to the following conditions:

« itis bounded by the lincs ¥ = 6 and y = 12
+ P lics on the curve with equation y =& between (1, 8) and (4, 2)

« Ris the point (6, 12).

.
Q IR(6, 12)

=127
(1,8
s
p(w_ ,
H
D% y=g
5] x
| )
x=6

(a) (i) Express the lengths of PS and RS in terms of x, the x-coordinate of P.
(ii) Hence show that the area, A square units, of PQRS is given by
A=g0-12¢-%8, 3
(5) Find the greatest and least possible values of A and the corresponding
values of x for which they oceur.
48
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= 80 -12% - 48°<'l
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= 4
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SHAPE / TN\

Max TP when %x=2

S, Max Peea when x =2 H’=8O-I‘ZG<-L;<_8

=80 -12x2- 438
A=g0-2x2- 4

:80'24“2[4\/

=32 59 uniks.

Chack F"" Eno(-Pofnl'; ( | €x< L(»)
Ep Er

x=1 A= 30—(2x—l;(_%

= 30 -19x1- 4% v
= 80 -12-48 ,
- 20 Sclunijrs

Ael = go-t2xt tE

80 -4y -12
=20 S(tlmi“i

/

whan X=1 and x =4

So mia acea = 20 1 uniks.
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10)

The diagram below shows the graph of a quartic y = h(x), with stationary
points at x = 0 and x = 2.

v

™M iIs 4+ S-IOP (M :o)

O 2 x
Mis -
v=/h(x)

On separate diagrams sketch the graphs of:

‘j =‘\'('x)=010

(a) v="n"(x); a)

\/ (ROO"'S) z
S-‘-or-l-m re )“"
/Sty 7l

X
\/ (oM lehin
(comp ﬂﬁ[,h)
b)Y = 2-R(x) y

y--hb)e2
PN LN
Reflock Y =h'(x) Hhan move [
in the x-axis (P L(JZ ‘/ (017->
/ (2,2)

\/ coml)lA'?

(b)y v=2-h'(x).
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