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Question 1

Evaluate the following.

d 6 d 6)_ 5
a) E(Sx ) E(Sx )—30x
3 3 1
b) i(szj i(2x2j=3xz
dx dx
c) i(6x4—x3) i(6x4—x3)=24x3—3x2
dx dx
d) i(3x2+5x+1) i(3x2+5x+1):6x+5
dx dx
1 1 1
e) i(4)(2—2x—7j i(4)c2—2)c—7j=2x 2-2
dx dx
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Question 2

Evaluate the following.

a) %(4?) %(4x3)=12x2

b) %(7%) %(7x5)=35x4

©) %(4x2+3x4) %(4x2+3x4):8x+12x3

d) %(x2+7x+5) %(x2+7x+5):2x+7

e) %(8x5+2x‘2j %(8x5+2x‘2j=4x‘5—4x‘3
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Question 3

Differentiate the following expressions with respect to x

a) y=x2—4x6 ﬂsz—24x5

dx
3 1

b) y=5x>—6x2 D _ 15,2 _gy?
dx

¢) y=9x > +7x2 D _ 7yt 14y
dx

d) y=5-5x" D _ 5,2
dx

_1

e) y=7x+\/; ﬂ:7+lx 2

dx 2
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Question 4

Differentiate the following expressions with respect to x

a) y=x6—7x2 @=6x5—14x
dx
5 3
b) y=1-6x2 ﬂ=15x2
dx
¢) y=2x+8x° D 516y
dx
dy
d) y=(2x-1)(4x+3) — =16x+2
dx
3 dy 2 3
e) y=4x (2—3x) d—=24x —48x
X
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Question 5

Find f’(x) for each of the following functions.

a) f(x)=4x>-9x+2
b) f(x)=6x_%+2x
¢) f(x)=x4+2x%

_3
X2 —4x 2

d) f(x)=

=
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Question 6

Differentiate each of the following functions with respect to x.

a)

b)

c)

d)

3
f(x)=6x 2+4x+1

f(x)= —9x_% +4

g (x)= 43 +x72

K (x)=18x—2x>
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Question 7

Carry out the following differentiations.

a) i(4t2—7t+5) i(4t2—7t+5)=8t—7
dt dt
d( 1 » -1 d( 1 o -1\ {1 -L | 3
L2272 ‘(22,2 |=1,2,1,72
b) dy(y 3V j dy(y 3y j 3y “t3Y
d(, 2 -1 d(h 2 -1 _ )
c) d—Z(ZZ -3z +z) d—Z(ZZ -3z +z)—4z+3z +1
_3 _3 _5
d) i(wz—w 2) i(wz—w 2j=2w+§w 2
dw dw 2
e) i(61962—3x2) i(czacz—f5)c2)=2a)c—6x
dx X
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Question 8

Carry out the following differentiations.

d 3 d 3 _ 2
a) d—y(4y +6y+2) d—y(4y +6y+2) =12y +6
1 1 _1
b) i(7t2—4t2j i(7t2—4t2j=14t—2t 2
dt d
c) i(ax2+bx+c) i(axz+bx+c)=2ax+b
dx dx
d(1 , 1 d(1 , 1) 1 1
d —|—-z7—— —| ===t
)a’z(4Z zj dz(4 z) 2 2
o 1(1W§+i) 1(1W§+ij:_w-é_%
dw\ 4 w2 dw\ 4 w? W’
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Question 9
a) If A=zx>—20x, find the rate of change of A with respect to x.
b) If V=x—27zx>, find the rate of change of V' with respect to x.
¢) If P=ar’—br, find the rate of change of P with respect to ¢.
l . .
d) If W =06kh? —h, find the rate of change of W with respect to .

e If N=(ar+ b)z, find the rate of change of N with respect to .

_1
d—Azzyzx—zo, CUARSRp . , d—P=2at—b, W 21,
dx dx dt dh
AN 52 oap
dt

@ -A= ma @) w
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Differentiate the following expressions with respect to x

a)

b)

d)

y=dlx=Jx

y=2\/;—4\/5

_ 1.4
g Wx A2

1
y=x\/_——2
X

y=4\/;+ !

4/x

1 _2
Q:Zx 2—%x 3
dx
ﬂ: _%—6)6%
dx
dy _ 1 3 _¢.-3
—=- 8x
dx 4

1
ﬂz%)cz+2x_3

X

_1 _3
Q:Zx 2—%x 2
dx
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Question 2

Find f’(x) for each of the following functions.

(N

a) f(x)=£3+5x§

X

]

b) f(x)=8x

2
**

o f(x) =2x—%+4\/;+2
X

i) f(x)zé/x—z—i3
2x

e) f(X)=\/x_3—2sz
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Question 3

Differentiate the following expressions with respect to x

a) y=i3—i2 ﬂzgﬁ—ux“‘
x> 3x dx
_1
b) y:i_i ﬂzg()xz_ix—3
4x*  x*x dx 2
1 2 +1 dy | 2 53 | 3
c =— —=—2x “+5x2—2x 2
) 3x 3\/; dx 3 3 6
1 3
d) y=2Vx(7x-2%) D o1t sy
dx
2
e y=(3+2Vx) D644
dx
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Question 4

Evaluate the following.

d{ 4 5 1 3
a) —(6x3—2x2) 8x3 —5x2
dx
_3
b) 4(1_1 241,72
dx\ x \/; 2
_2
¢) i(g/‘_ﬂj 173407572
dx X 3
d) 4 3\/;3_2 —3x 2 +3x 2
x| 2
[ _5 3
e) 4 L(E_ﬂ —x 241,72
dx_3\/; X 2
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Question 5

Evaluate the following.

a) i x+x°
dx \/;

D=
=
D=
+
W
=
=

b)

d)

e)

d{x*+2 = -
c) E( 3 j —x 2 —6x"*
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Question 6

Differentiate the following expressions with respect to x

44+ x dy —4 -3
a = —:—6x —X
)y 53 I
2
X +3x dy 3 -1 31
)y 2/x dx 4 4
_1
¢) y:x+4\/; ﬂ=—5x 25
253 dx
2x—-4 _3 _5
d) y:M ﬂ:——x2+2x2
3x? dx 3
(x+2)(2x-3) dy 3 4 _ -5 15 6
€& y= ——=—35X —X 45X
) 4x° de 2 2
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Question 7

Find f’(x) for each of the following functions.

a) f(x)zx(x/;+x_4) f’(x):%x%—Sx_4
1 (2 3 , z
b) f(x):—x(;—ﬁj F(x)=-3x 2413,
¢) f(x)=4xg(%—ij f'(x)=36x%—60x2
x” Ax
d) f( ):2\/;(§+x2j f'(x)=—5x_7+5x%
x
2 [7x°-5x2 ] T - 3
e) f( )=—%( x4xx] f(x):%x 2+%x2
x
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Question 8

Differentiate the following expressions with respect to x

2x—1)(3x-2 1 _3 _5
a) y=( u )(3x ) @=%x 2+%x 2—%)( 2
2x2 dx
3+24x)
b) y:M @:_ix_i_gx—z
4X dx 2 4
c) —M ﬂ_lx_i_ix%
g 4x x 272
2
d y= =£x+2x2 -2x
3Jx de 3 3
1 1 3 1
(2x2+6x 2)(6x2—2x 2) &
4 2, 0.3
€ = —=3x “+8x " +4
)y » =3
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Question 1 (non calculator)

For each of the following curves find an equation of the tangent to the curve at the
point whose x coordinate is given.

a) y=x2—9x+13,where x=6 y=3x-23

b) y=x4+x+l,where x=1 y=5x-2
c) y=2x2+6x+7,where x=-1 y=2x+5
d) y=2x3—4x+5,where x=1
e) y=2x"—4x>—3, where x=2 y=8x—19

f) y=3x3—17x2+24x—9, where x =2
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Question 2 (non calculator)

For each of the following curves find an equation of the tangent to the curve at the
point whose x coordinate is given.

a) f(x)=x—4x*+2x—1, where x=2 y=-2x-1
b) f(x)=3x"+x*-8x—5, where x=1 y=3x-12
¢ f(x)=2x"=5x*+2x—1, where x=2 y=6x-13
d) f(x)=x"—x*-3x-2, where x=1 y=-2x-3
e) f(x):2x3+x2—2x—2,where x=1 y=6x—17

@) Ja=awimai§ @ oo zb s fede): 2t ae
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Question 3  (non calculator)

For each of the following curves find an equation of the tangent to the curve at the
point whose x coordinate is given.

a) yzxz—g—%,where x=-2 13x+4y+6=0)
X
3 8
b) y=x"-6x+—+1, where x=2 y=4x-7
X
2 5
¢) y=4x"+—-1,where x=1 y=3x+5
X
6
d) y=2Jx———, where x=4 [7x-8y-20=0]
Jx
3 32
e) y=3x2-— where x=4 y=11x-28
X

@ g=tfols Pyl (@ 4ok T =
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Question 4 (non calculator)

For each of the following curves find an equation of the normal to the curve at the
point whose x coordinate is given.

a) f(x)=x—4x>+1, where x=2 4y=x-30
b) f(x)=x-7x*+11x, where x=3 4y=x-15
© f(x)=3x"-7x+5 where x=2 12y +x+34=0]
d) f(x):%x5—18x+11 where x=2 2y +x+32=0]
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Question 5 (non calculator)

For each of the following curves find an equation of the normal to the curve at the
point whose x coordinate is given.

a) f(x):2x3—3x2—10x+18, where x=2
b) f(x)=x3—4x2+6x+1, where x=1
¢ f(x)=4x"+2x*~18x-10 where x=-2 2y+x=42

d) f(x)=-2x"+4x> 1, where x=2 8y=x-10

@ -2 50 Q) Ay -t

@) £0)= Xdour

@) 40) = —28 gart
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Question 6 (non calculator)

For each of the following curves find an equation of the normal to the curve at the
point whose x coordinate is given.

a) y:xz(x—6)+§—1,where x=1 |x—14y—15:O|
X

3
b) y=2x2—E,where x=4 x+7y=288
X

3
¢) y=4x>+x 2, where x=1 2x+13y =67
2,3 8
d) y=2x"—4x2-=-1, where x=4 2x+9y+19=0)
X
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Question 1 (non calculator)

For each of the following cubic equations find the coordinates of their stationary points
and determine their nature.

a) y=x3—3x2—9x+3
b) y=x>+12x*+45x+50
c) y=2x3—6x2+12

d) y=25-24x+9x>— x>

min (3,-24), max (-1,8)|, |min(-3,—4),max (-5,0)| |min(2,4), max (0,12)

-

min(2,5), max(4,9)
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Question 2

For each of the following equations find the coordinates of their stationary points and
determine their nature.

4
a) y=x+—, x#0
X

b) y=x2+E, x#0
X

c) y:x—4\/;, x>0

Q) y=dxd L, 120
X

min (2,4),max (=2,-4)[, [min(2,12)|, [min(4,~4)]. [min(L3)

[\
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Question 3

For each of the following equations find the coordinates of their stationary points and
determine their nature.

3
a) y=12Jx-x2, x>0
3 1

b) y=x2-6x2, x>0
1
¢) y=6x2-4x-2, x>0

1
d) y=x2-14x>+100, x>0

max (4,16)], [min(2,~4+2)|, |max 9 L [min(4.4)
164

Created by T. Madas



Created by T. Madas

Question 4

For each of the following equations find the coordinates of their stationary points and

determine their nature.
3 3
a) y=x —-16x2+60, x>0

5
b) y=5x2—6x3 +10, x>0

W

¢) y=6x3—x>-20, x>0

5
2

d) y=5x>-2x2-10, x>0

min (4,—4)|, |min(1,9)

9

max (8,12)

max (4,6)
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Question 5

For each of the following equations find the coordinates of their stationary points and
determine their nature.

11
a) y=————, x>0

x x
3Jx -2
y=——="

X

b) , x>0

[\S][o8)

c) y=%/§+£, x>0
X

d) y:LF—ﬂ, x>0

3«/;)6
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INCREASING
and
DECREASING
FUNCTIONS

Created by T. Madas



Created by T. Madas

Question 1

For each of the following equations find the range of the values of x, for which y is
increasing or decreasing.

a) y= 2x° =3x2 —12x+2 , increasing
b) y= X —6x*+12, decreasing
c) y= x> —3x+8, increasing

d y=1- 3x2 —x° , decreasing

x<—-lorx>2

,10<x<4],

x<—-lorx>1|,|x<-2o0r x>0

9

@ v =23 -hat2 @) 3= 2348

© o=t @ g=-:2
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Question 2

Find the range of the values of x, for which f(x) is increasing or decreasing.
a) f(x)=x’-3x*-9x+10, increasing
b) f (x) = +9x2—15x—13 , increasing
¢) f(x)=4x’-3x*—6x, decreasing

d) f(x)=4x>-3x, decreasing

x<—-lorx>3, |l<x<5|, —l<x<1 —l<x<

)
)
=
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PRACTICE
IN CONTEXT

Created by T. Madas



Created by T. Madas

Question 1

The curve C has equation
f(x)=3x"—8x+2.

a) Find the gradient at the point on C, where x=-1.
The point A lies on C and the gradient at that point is 4.

b) Find the coordinates of A.

—14], [A(2,-2)
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Question 2

The curve C has equation
_ .3
y=x —1lx+1.
a) Find the gradient at the point on C, where x =3.

The point P lies on C and the gradient at that point is 1.

b) Find the possible coordinates of P .

16|, |[P(2,-13) or P(-2,15)

YR
) © c
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Question 3

The curve C has equation
y= 2x>—4x-1.
a) Find the gradient at the point on C, where x=2.

The point P lies on C and the gradient at that point is 2.

b) Find the coordinates of P.

(o) Sh=bx -y Qo/
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Question 4

The curve C has equation

f(x)=x+l, x#0.
X

a) Find the gradient at the point on C, where x =

=

The point A lies on C and the gradient at that point is % .

b) Find the possible coordinates of A .
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Question 5

The curve C has equation

y=x3—x2—5x+2.

Find the x coordinates of the points on C with gradient 3.

Question 6

The curve C has equation
y =’ —6x°—3x+25.

Find an equation of the tangent to C at the point where x=2.
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Question 7

The curve C has equation
y =—x2(x+1) , xeR.

The curve meets the coordinate axes at the origin O and at the point A .
a) Sketch the graph of C, indicating clearly the coordinates of A.
b) Show that the straight line with equation
x+y+1=0,

isatangentto C at A.
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Question 8
The curve C has equation
6 Sx

=—+224, x20.
Y=t

a) Find an expression for %

X

b) Determine an equation of the normal to the curve at the point where x=2.

dy 5 12
2.3 =y
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Question 9

The curve C has equation

2
f(x)=4x\/_—2fg , x20.

a) Find a simplified expression for f(x).

b) Determine an equation of the tangent to C at the point where x =4, giving the
answer in the form ax+by =c, where a, b and c are integers.

It
—_~~~
=
N—

Il
o))
=

ST

I

[\]

3 [z
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Question 10

A curve has the following equation

(2x-3)(x+2)

f(x)= T , x>0.

3 1 1
a) Express f(x) in the form Ax2+Bx2+Cx 2, where A, B and C are

constants to be found.

b) Show that the tangent to the curve at the point where x =1 is parallel to the line
with equation

2y=13x+2.

B=1

lA=2], . lc=-6]
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Question 11

A cubic curve has equation
f(x)=2x=7x* +6x+1.
The point P(2,1) lies on the curve.

a) Find an equation of the tangent to the curve at P .

The point Q lies on the curve so that the tangent to the curve at Q is parallel to the
tangent to the curve at P.

b) Determine the x coordinate of Q.

=
Il
[\
=
|
o)
=
\-)
Il
W=

(I
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Question 12

The curve C has equation
y=2x"—9x* +12x—10.
a) Find the coordinates of the two points on the curve where the gradient is zero.
The point P lieson C and its x coordinate is —1.
b) Determine the gradient of C at the point P .
The point Q lies on C so that the gradient at Q is the same as the gradient at P .

¢) Find the coordinates of Q.

(1.-5).(26)]. 6], [0 (4.22)
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Question 13

The curve C has equation

y = ax’ +bx’ -10,
where a and b are constants.
The point A(2,2) lieson C.

Given that the gradient at A is 4, determine the value of a and the value of b.

|a=—2 b=7|

b

Created by T. Madas



Created by T. Madas

Question 14

The curve C has equation
y= x> —4x* +6x-3.
The point P(2,1) lies on C and the straight line L, is the tangent to C at P.
a) Find an equation of L.
The straight line L, is a tangent to C at the point Q.
b) Given that L, is parallel to L;, determine ...
i. ... the exact coordinates of Q.

ii. ... anequation of L,.

o35

27y ="54x—49
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Question 15

A curve C and a straight line L have respective equations
y =2x>—6x+5 and 2y+x=4.
a) Find the coordinates of the points of intersection between C and L.
b) Show that L is a normal to C.
The tangent to C at the point P is parallel to L.

¢) Determine the x coordinate of P .

@ ‘ [
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Question 16

The curve C has equation
y= 253 —6x> +3x+5.
The point P(2,3) lies on C and the straight line Z; is the tangent to C at P .
a) Find an equation of L.

The straight lines L, and L; are parallel to L;, and they are the respective normals to
C at the points Q and R.

b) Determine the x coordinate of Q and the x coordinate of R.

L 135
=33 [=13
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Question 17

Ay
y=%(x2—12x+35)
R
L
0 P 0O > x
S
A L

The figure above shows the curve with equation
y=1(x*-12x+35).
The curve crosses the x axis at the points P(x;,0) and Q(x,,0), where x, > x; .
The tangent to the curve at Q is the straight line L.
a) Find an equation of ;.

The tangent to the curve at the point R is denoted by L,. It is further given that L,
meets I, at right angles, at the point § .

b) Find an equation of L, .

¢) Determine the exact coordinates of S .

L1

, |4y +8x=31|, S(%’_%)

<
Il
=
=
|
(\S1AN

&
Q
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Question 18

The point P(1,0) lies on the curve C with equation

y:x3—x, xeR.

a) Find an equation of the tangent to C at P, giving the answer in the form
y=mx+c,where m and c are constants.

The tangent to C at P meets C again at the point Q.

b) Determine the coordinates of Q.
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Question 19

A curve C with equation

y=4x3+7x2+x+11, xe R.

The point P lies on C, where x=—1.
a) Find an equation of the tangentto C at P.

The tangent to C at P meets C again at the point Q.

b) Determine the x coordinate of Q.

N
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Question 20

The figure above shows the curve C with equation
y= 2x% —x+3.
C crosses the y axis at the point P . The normal to C at P is the straight line ;.
a) Find an equation of L;.
L, meets the curve again at the point Q.
b) Determine the coordinates of Q.
The tangent to C at Q is the straight line L, .
L, meets the y axis at the point R.

¢) Show that the area of the triangle POR 1is one square unit.

y=x+3], |0(1.4)
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Question 21

y
A y=2x+3x2-11x—6

P 0 \_/R

The figure above shows the curve C with equation
y =2x>+3x* -11x-6.
The curve crosses the x axis at the points P, Q and R(2,0).
The tangent to C at R is the straight line ;.
a) Find an equation of L;.
The normal to C at P is the straight line L, .
The straight lines I; and L, meet at the point S .

b) Show that XPSR =90°.

Created by T. Madas



Created by T. Madas

Question 22

A curve has equation

y=635 —15Yx* —80x+16, xeR, x20.

Find the coordinates of the stationary point of the curve and determine whether it is a
local maximum, a local minimum or a point of inflexion.

local minimum at (16,-2800)

_DETQMMNING THE NWRURE BY THE SeconD DIQWATIE TIKT

S o B
dx
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Question 23

A curve has equation

y=x2—6x%/;+2, xeR, x=0.

Find the coordinates of the stationary points of the curve and classify them as local
maxima, local minima or a points of inflexion.

local minimum at (8,-30)], [local maximum at (0,2)
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Question 24

A curve has equation

y=x(x?-128Jx), xeR., x>0.

The curve has a single stationary point with coordinates (2“, —2F ) , where « and f

are positive integers.

Find the value of £ and justify that the stationary point is a local minimum.

QEIUTE THE FuATIo) 1N INDIGAL o0 @) DIFFRESTIAT-

Yo ocAL Mnwon AT (16,27 )

= 96-%xk =% -0

OCAL MNIWM
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Question 25
The point P, whose x coordinate is % , lies on the curve with equation
k+4
y:—x\/;’ xeR, x>0,
Tx

where k is a non zero constant.
a) Determine, in terms of k , the gradient of the curve at P.
The tangent to the curve at P is parallel to the straight line with equation
44x+7y-5=0.

b) Find an equation of the tangent to the curve at P.

dy
dx

_4-16k

p , [44x+T7y =25

_1
Y=y

b)  2ercemce THE <quiTion 0F THE UL To D Ti EoabinTT

-4 Coromun)
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Question 26

The figure above shows the curve C with equation

2
x° 4
=——— x#0.
Y 2 x

The curve crosses the x axis at the point P .

The straight line L is the normal to C at P.

a) Find ...
i. ... the coordinates of P.
ii. ... anequation of L.

b) Show that L does not meet C again.

P(2,0)|, [x+3y=2
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Question 27

The curve C has equation
y=(x—1)(x2+4x+5), xeR.

a) Show that C meets the x axis at only one point.
The point A, where x=-1, lieson C.
b) Find an equation of the normal to C at A.

The normal to C at A meets the coordinate axes at the points P and Q.

¢) Show further that the area of the triangle OPQ, where O is the origin, is 12%

square units.

2y=x-T7

BtS) () NowndL s g 37
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Question 28

A curve has equation
y=x—8\/;, xeR, x=0.
The curve meets the coordinate axes at the origin and at the point P .

a) Determine the coordinates of P .

The point Q, where x =4, lies on the curve.
b) Find an equation of the normal to curve at Q.

¢) Show clearly that the normal to the curve at Q does not meet the curve again.

(ei0)]
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Question 29

The curve C has equation
y= X —9x*>+24x-19, xe R.

a) Show that the tangent to C at the point P, where x =1, has gradient 9.

b) Find the coordinates of another point Q on C at which the tangent also has
gradient 9.

The normal to C at Q meets the coordinate axes at the points A and B.

¢) Show further that the approximate area of the triangle OAB, where O is the
origin, is 11 square units.

o(5.1)

Created by T. Madas



Created by T. Madas

Question 30

The point A(2,1) lies on the curve with equation

y:—(x—l)(x+2) ,xeR, x#0.
2x

a) Find the gradient of the curve at A.
b) Show that the tangent to the curve at A has equation
3x—4y-2=0.
The tangent to the curve at the point B is parallel to the tangent to the curve at A.

¢) Determine the coordinates of B .

gradient at A =% , |B(-2,0)
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Question 31

The curve C has equation y = f(x) given by
f(x)=2(x-2)’, xeR.
a) Sketch the graph of f(x).

b) Find an expression for f’(x).

The point P(3,2) lies on C and the straight line /; is the tangent to C at P.

¢) Find an equation of /.

The straight line /, is another tangent at a different point Q on C.

d) Given that /; is parallel to /, show that an equation of [, is

y=6x-8.

f(x)=6x* —24x+24

,
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Question 32

The point P(2,9) lies on the curve C with equation

y=x3—3x2+2x+9, xeR, x>1.

a) Find an equation of the tangent to C at P, giving the answer in the form
y=mx+c,where m and c are constants.

The point Q also lies on C so that the tangent to C at Q is perpendicular to the
tangentto C at P.

b) Show that the x coordinate of Q is

6+\/€

5

Fir
()
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Question 33

The volume, V cm’ , of a soap bubble is modelled by the formula
2
V=(p—gqt), 120,

where p and ¢ are positive constants, and ¢ is the time in seconds, measured after a
certain instant.

When ¢ =1 the volume of a soap bubble is 9 cm® and at that instant its volume is

decreasing at the rate of 6 cm’ per second.

Determine the value of p and the value of ¢ .

p:4’ q:l
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Question 34

A curve C has equation
_ 3 2
y=2x"-5x"+a, xe R,
where a is a constant.

The tangent to C at the point where x =2 and the normal to C at the point where
x =1, meet at the point Q.

Given that Q lies on the x axis, determine in any order ...

a) ...the valueof a.

b) ... the coordinates of Q.

Q
Il
w|co
Q
—_——
W[
(@]
N —
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Question 35

The curve C has equation

) 2 (5x/x -128)
T

,xeR, x>0.

2 3
a) Determine expressions for @ ay 2 and d—3
dx’ dx dx

b) Show that the y coordinate of the stationary point of C is —k3/4, where k is

a positive integer.

2

¢) Evaluate % at the stationary point of C.
X

Give the answer in terms of %/5 .

3 2

) d’y . d’y
d) Find the value of —5 at the point on C, where —5 = 0.
dx dx
dy 3 3| |d%y o 1 |dy 1
[ ] [Z=20x"-320x2], = 60x% — 4802, | =120x—240x 2|,
dx dx? dx
k =3072], |9603/2], [360
o) ST B 2000MG T €QUATN W INDGALFRM Tin) DFFE6TAT J ‘ﬁ .
4= 'i(s:;il\ze\ - sx,ﬂ'i;u&f; %{(7 %qi o A_& - anf(ate)
OT{*": Sﬁj\zal‘i :ai—fz}:&;(z (\e ) = @x Has = wxaxtes
o = 2w -3° )
dy = Wt
\?5} 6on’ - 4gn® N d‘\uim 2
° }f‘ - oy - i /,/’ d) ey j%}w Auauy
‘n] A0 STHTONAD! JouiIL %i*’” SURSTIOE 10 Ay 4 TRy, - &/j; 4)?1‘2 =° ﬁ - el
- - ext-o jﬁ—x it
ﬁ)lz:sl}) ’m”aw toxs
Y 480 - 2ox L
= aE-s =40 - o o xp
= Gyt - ef /
y= Fx2bx(ug) = o @Y
ﬁgz—mew@ﬁ = a=(
= 4= -pxya'
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