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<C1> DIFFERENTIATION Answers - Worksheet A

1 a x-coordinate of B y-coordinate of B gradient of AB
2 4 71 =3
11 121 M2l =21
1.01 1.0201 L2l =201
1.001 1.002001 L0200 = 2,001
b gradient=2
¢ x-coordinate of B y-coordinate of B gradient of AB
0 0 =1
0.9 0.81 =8 =19
0.99 0.9801 L0901 =1.99
0.999 0.998001 1209965001 — 1 999
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this table supports the answer to part b as the gradient of the chord AB again gets closer to 2
as B getscloser to A
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2 possible tables of values are:

a x-coordinate of B y-coordinate of B gradient of AB
3 9 = =5
2.1 4.41 =41
2.01 4.0401 et =4.01
2.001 4.004001 100001 4 = 4,001
. gradient=4
b x-coordinate of B y-coordinate of B gradient of AB
5 25 22 =9
4.1 16.81 BEC =81
4.01 16.0801 1L =801
4.001 16.008001 10000110 =8.001
- gradient =8
¢ x-coordinate of B y-coordinate of B gradient of AB
25 6.25 225 =4
16 2.56 225 =31
151 2.2801 22501 2% =3.01
1501 2.253001 22922 =3.001
- gradient =3
d x-coordinate of B y-coordinate of B gradient of AB
-2 4 % =-5
-29 8.41 oy =59
-2.99 8.9401 Sercy =599
~2.999 8.994001 Sy = —5.9%9
- gradient = -6
a gradient = 2x
b i 12 i 4.8 iii —6.4
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possible answers are;

a letAbe(1,1)
x-coordinate of B y-coordinate of B gradient of AB
2 16 >1=15
11 1.4641 11 = 4641
1.01 1.04060401 1O = 4060401
1.001 1.004006004 e = 4.006004

- gradient=4
b let Abe(2,-3)

x-coordinate of B y-coordinate of B gradient of AB
3 -3 = =0
21 -3.09 229 =09
2.01 ~3.0099 SIL9 = 0,99
2.001 ~3.000999 099 = 0,999
- gradient = -1
c letAbe(4,2)
x-coordinate of B y-coordinate of B gradient of AB
5 2.236067977 2200112 = 0,236068
41 2.024845673 202 = 0.248457
401 2002498439 | ZXgre— =0.249844
4.001 2.000249984 2002 = 0.249984
- gradient = 0.25
d letAbe(2, 1)
x-coordinate of B y-coordinate of B gradient of AB
3 0.666666667 06006060671 = —0.333333
2.1 0.952380952 00282 = _0.476190
2.01 0.995024876 QOO = _0.497512
2.001 0.999500250 SEIED-L = —-0.499750
- gradient =-0.5
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C1 DIFFERENTIATION

5 a possible answers are:

i letAbe(1,1)
x-coordinate of B y-coordinate of B gradient of AB
2 8 = =7
11 1331 231 =331
1.01 1.030301 L1 =3.0301
1.001 1003003001 L0 = 3.003001
- gradient =3
i letAbe (2, 8)
x-coordinate of B y-coordinate of B gradient of AB
3 27 =19
21 9.261 3288 =12.61
2.01 8.120601 81008 =12.0601
2.001 8.012006001 SOA00-8 = 12.006001
- gradient = 12
iii let Abe(3,27)
x-coordinate of B y-coordinate of B gradient of AB
4 64 O =37
31 29.791 B2 =27.01
3.01 27.270901 222 = 27.0901
3.001 27.027009 el = 27.009
- gradient = 27
b gradient = 3%
c i 48 i 12 iii 6.75
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2x b 43 c 1 d 9¢ -3 f —x?
8x h 7 i 10x* j 0 -16x7° | —44x°
5x* + 2x b 1+3% c 4 d 6x°-2
18x% - 10x3 f 2x-4 g —X2+5x° h 123 - 12x°
: 4 - = =
6t b —15t c it d 2t 3t f oot
7t h —its i 2t j -3t ~15t7F 12t
2+2¢ b 2x c 1+ 2x? d 10x° +4x
4 43k 2, 15, 2,
—2X f ix®+3x g -3X"+ 2x h 7x°—3x
5 avy=x b y=4-x* c y=3¢+ X d y=9x+3x*
dy %X*% dy _ 2 Y = gx+ %x_% Y —g_3x2
dx dx dx dx
e y=1ixt-x? f y=6x" g y=x h y=8x + 4x?
ﬂ:_lx’2+2)(3 ﬂ:_§X7% ﬂ:§x§ ﬂ:4x7%_§x’3
dx 4 dx dx 2 dx E
6 a s=t"+3t b s=t°-4t+4 c s=5t"+20t d s=7t°-t
S _2+3 B g4 % — 20t + 40t S 2121
dt dt dt dt
e S=tP+7t+6 f s=t"-2t—8 g s=t°+3t°+ 0t h s=2t>—5t°+ 3t
& =ot+7 B =2 B ostro+9 L =6 10t+3
dt dt dt dt
7 avy=x-ax b y=x*-2 C y=4x+x" d y=xt + 3x?
ﬂzgx%—sz Y - ox Y-y x? ﬂ:%x_é—gx_g
X dx dx dx
e y=22x'-1 fy=5x2+x? g y=3-2x" h y=2xt + 1x
Y - _ox?_x Y - 0% - 3x73 ﬂ:%x‘z ﬂ:x_%+§x%
dx dx dx dx
8 a Y¥=-gx-1 b ¥ =3¢+10x+2 c ¥ =ox?
dx dx dx
dy _g Y _x+10 GV
X2 dx? dx?
d ¥ =8¢+6x e y=3x'-4x? T A Vo %xfg
dx dx
2 2 3 5
9Y — 24 + 6 Y = 12:3 + 83 9Y = _3xE o 3yh
dx dx dx

2
Y~ 36x2 - 24x°*
dx
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1 a ¥=3 b ¥ =4_2 c Y=-u-8 d ¥ = 32
dx dx dx dx

grad = 27 grad=-2 grad =4 grad = -1
2 a ¥=oex+1 b ¥ =48+6¢
dx dx
a(1,-1) gad=7 at(-2,0) grad=-8
c y=22-3x, ¥ =4x-3 d ¥ =ox+2x?
dx dx
at(2,2) gad=5 at(2,3) grad= 2
e ¥ -ox+6 ARV PN
dx dx
at(-3,-1) grad=0 a(3,6) grad=-12
3 af(=x+2x+1 b f/(x=1ix* c f’/)=1+83 d f/(x)=-9x*
f/(x) = 2x + 2 fr(4)=1 fr(4)=2 f’(4) =-18
f’(4) =10
4  a x(x-1)(x-3)=0, x=0,1,3 5 a %: x—5
- (0,0), (1, 0)and (3, 0) b 4x-5=7
b ¥ =32 8x+3 x=3
dx
a(0,0) gad=3
a(1,0) grad=-2
a(3,0) grad=6
6 Y=32_-8 7 a ¥=32+2x-4
dx dx
. 3 -8=4 gradatP——S
X =4 b gradat Q=
X=+2 o3+ 2 — 4_—3
. (~2,8)and (2, -8) 3C+2x-1=0
(3x-1)(x+1)=0
x=-1(atP)or 1
S QG5 —»
8 a ;ﬂ 2x, grad = 4 b (;—'Z=2x+3, grad =1
Ty—4=4x-2) [y=4x-4] Ly—2=x+1 [y=x+3]
c ¥ =4x—6 grad=-2 d ¥ =328« grad=3
dx dx
“y—4=-2(x-1) [y=-2x+6] L y+t7=3x-3) [y=3x-16]
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y:_ = ﬂ:_ ~2 =_1
9 a ™ 2x, grad =6 b o 22X, grad 5
S y+6=6(x+3) Ly-1=-3(x-2)
y+6=6x+18 2y—2=-x+2
6x—-y+12=0 X+2y—4=0
y = = ﬂ =1-23 -3 =1
c 5 TS grad=7 d 5 - 172X , grad = =
Ly=2=7(x-3) Ly+2=2(x-4)
2y—4=14x-7 dy+8=x—4
14x—2y—3=0 X—4y-12=0
10 a ﬂ=2x, grad =2 b ﬂ:6x+7, grad=-5
dx dx
~. grad of normal = —3 . grad of normal = §
Ly+3=-3(x-1) y-5=3(x+2)
2y+6=-x+1 S5y-25=x+2
X+2y+5=0 X—5y+27=0
c ;—‘i=3x2—8, grad = 4 d ¥ =1+6x2 grad = $
~. grad of normal = —1 ~. grad of normal = -3
Ly+t4=-1(x-2) wy-1=-3(x-3)
4y +16=-—x+2 Sy-5=-3x+9
X+4y+14=0 3X+5y-14=0
11 a x=2 ~y=4 12 a ;—'Z=3x2+6x—16, grad =8
;_"i =6x—5, grad=7 . y+10=8(x-2)  [y=8x- 26|
L y—4=7(x-2) b 3xX+6x—16=8
y=7x-10 X +2x-8=0
b x=-3 -.y=6 xX+Hx-2)=0
%=3x2+10x, grad = -3 x=2(@P) or -4
- grad of normal = 1 - Q (-4, 50)
L y—6=1(x+3)
y=3ix+7
13 a %ZZX—B, grad =1 14 a f’(x) =3¢ +8x
- grad of normal = -1 b x=-3 ~.y=-9
Ly—-2=—(x-2) [y=4-¥X grad=3
b ¥-3x+4=4-x s y+9=3(x+3)
X¥-2x=0 y = 3x which passes through (0, 0)
x(x-2)=0
x=2(@A) or 0
. B(0, 4)
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15 a y=0= 6+x-x=0 16 a gradof |l =-3
2+x(B-x=0 for curve, (;—"i =2x-5
Xx=-2,3 LaA 2x-5=-3
+vex-axis .. P(3,0) x=1
x=0= y=6 ..Q(0,6) ~ AL -D
b %:1—2x b y+1=-3(x-1)
gradat P=-5 y=-3x+2
y=-5(x-3) [y=15-5X]
c gadaaQ=1
tangentat Q: y=x+6
- 15-5x=x+6
=3
2
3 %)
17  grad of normal =2 18 a $:3+10t
. grad of curve= -3 t=06 = % = 9 metres per second
for curve, = = -32x7° b 54=3t+5t
_%z_% 5t*+3t-54=0
® =64 (5t+18)(t—-3)=0
x=4 .. (4,1 t>0 . t=3
sub. 1=8+k ", % = 33 metres per second
k=-7
19 a @zékt_%
dt
whent=1, dn =3
dt
. k=3
k=9
b % =3x 8% =0.75cm per second
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1 a Ya

/.

(-1, 0)/ (2, 0) X

b f(x) = (X +1)(¢ - 4x + 4)
=X+ AX+ X —dx+ 4
=x3 -3¢ +4

f/(X) = 3¢ - 6x
c x=1 . y=2x(-1)?=2
gad=3-6=-3
T y—2=-3(x-1)
y—-2=-3x+3
y=5-23x

3 a X¥*+x-2=0

x+2)(x-1)=0

x=-2,1 a<b . a=-2 b=1

b & =ox+1
dx

gradat A=-3
. grad of normal = 1
~y-0=1(x+2)
y=x+2
X—-3y+2=0
c gadaB=3
tangentat B: y—0=3(x-1)
y=3x-3
acC, x-3(3x-3)+2=0
X—_

8
C(%. %)
5 a ¥ =_pat
dx
aA y=3, grad=-3

~y—-3=-3(x-2)
3X+y—-9=0
b tangent:

Xx=-1= -3+y-9=0=y=12

curve:
_ _ 12 _
Xx=-1=y= T = y=12

. tangent intersects curve at (—1, 12)

y = 4 x which passes through (0, 0)
b grad of normal = -4
L y—1=-4(x-4) [y=17-4X
aQ, x=0=y=17
. aea= 3 x17x4=34

A

17
@\ "
4
3 1
4 y=1ix2 - 2x* - X?
dY —1yd _ 3oy 1y
&_Exz_xz.i.i)(Z
_ X -2x+1
2x?
_1\2
= ) [a=-1, b=2]
2x2

6 a ﬂ=3+2kx 3¢

P 3-2k-3=-6
k=3
b y=2+3x+3*-x° . P(-13)
aQ, 3+6x—3¢=-6
X¥-2x-3=0
x+1)x-3)=0

x=-1(aP) or 3 .. Q(3,11)

= 16+64 = \/80 = 45
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7 =i(x2+%x‘l) 8 a ¥=-ux—7
dx dx
=2x- ix? aA y=-5 grad=1
©y+5=1(x-2)
[y=x-7]

b gradof normalaaB=1
", grad of curveat B=-1

L AX-7=-1
x=3,y=2(3)-73)+1=-5
- B(3,-5)
9 a ¥=ox+3 32 10 a ¥ =_4¢2
dx dx
b &Y o3yt radat M = —1
F_ 4 g - 4
g ZXiz/ + Y _6x . grad of normal = 4
dx dx
=2x(2— 2X7?)+2x+ X2 —6x s y—3=4(x—4) [y=4x-13]
=4x— 23X +2x+ X7 — 6 b 4x—13:2+§
=0 4x¢—15x—4=0
(4x+1)(x-4)=0
Xx=4(aM)or -
A N(-1,-14)
11 a ?’-?;x2 6x— 8 12 avy=keé - x
gadaP=1 %z%kx—%_%xé
Ly-8=1x+1) [y=x+9] aP, ik%)-3(V2)=+2
b aQ, 3*-6x—-8=1 K—6=4
X —2x-3=0 k=10
(x+1)(x-3)=0 b y=+/x(10-X)
x=-1latP .. Q(3,-20) aP, y=+2(10-2)=8/2
y+20=1(x-3) [y=x-23] gradofnormal:—%
¢ grad normal = -1 L y-8J/2 =-+ (x-2)
“y—-8=—(x+1) [y=7-¥X x/iy—16——x+2
d normal at P meets mwhen X+ \/§y=18 [c=18]

7-x=x-23
x=15 .. (15, -8)
dist between lines = dist P to (15, —8)

= V167 +162 = \162x2 = 16v/2
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