<C1> DIFFERENTIATION

Answers - Worksheet A

b gradient =2

C

x-coordinate of B y-coordinate of B gradient of AB
2 4 =3
1.1 1.21 2 =21
1.01 1.0201 LA =201
1.001 1.002001 LGNl = 2.001
x-coordinate of B y-coordinate of B gradient of AB
0 0 = =1
0.9 0.81 =19
0.99 0.9801 Lo = 1.99
0.999 0.998001 1099001 — 1,999
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this table supports the answer to part b as the gradient of the chord 4B again gets closer to 2
as B gets closer to 4
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2 possible tables of values are:
2 x-coordinate of B y-coordinate of B gradient of AB
3 9 = =5
2.1 4.41 Mt =41
2.01 4.0401 o =4.01
2.001 4.004001 e = 4.001
" gradient = 4
b x-coordinate of B y-coordinate of B gradient of AB
5 25 e
4.1 16.81 B0 =811
4.01 16.0801 LIl =8.01
4.001 16.008001 L6016~ 8.001
-, gradient = 8
¢ x-coordinate of B y-coordinate of B gradient of AB
2.5 6.25 B =4
1.6 2.56 2N2B ~3.1
1.51 2.2801 220125 —3.01
1.501 2.253001 2ETEE = 3,001
. gradient =3
d x-coordinate of B y-coordinate of B gradient of AB
) 4 % =-5
2.9 8.41 Sy =—5.9
~2.99 8.9401 Sy =—5.99
~2.999 8.994001 Sy =—5.999

. gradient =—6

a gradient = 2x

b i 12 ii 4.8 iii —6.4
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possible answers are:

a letdbe(l,1)

x-coordinate of B y-coordinate of B gradient of AB
2 16 >4 =15
1.1 1.4641 Ol = 4.641
1.01 1.04060401 LRI — 4.060401
1.001 1.004006004 LREOEL = 4.006004

- gradient =4
b let A4 be (2,-3)

x-coordinate of B y-coordinate of B gradient of AB
3 -3 =2 =90
2.1 -3.09 2B =09
2.01 ~3.0099 2 = 0.99
2.001 ~3.000999 2HEIE) — 0,999
- gradient = —1
¢ letAbe(4,2)
x-coordinate of B y-coordinate of B gradient of AB
5 2.236067977 2B0OPTZ2 — 0.236068
4.1 2.024845673 2OARNOT2 = (.248457
4.01 2.002498439 20BBHD2 = 0.249844
4.001 2.000249984 2002 = 0.249984

-~ gradient = 0.25
d letdbe(2,1)

x-coordinate of B y-coordinate of B gradient of AB
3 0.666666667 L0007 = -0.333333
2.1 0.952380952 QOSSR = —0.476190
2.01 0.995024876 Lol = —-0.497512
2.001 0.999500250 L2l = —0.499750

. gradient = —0.5
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5 a possible answers are:

i letdbe(l,1)

x-coordinate of B y-coordinate of B gradient of AB
2 8 = =7
1.1 1.331 S =331
1.01 1.030301 LU0 = 3.0301
1.001 1.003003001 LR = 3.003001
- gradient =3
i let be (2,8)
x-coordinate of B y-coordinate of B gradient of AB
3 27 =19
2.1 9.261 PR 12,61
2.01 8.120601 S0E ~ 12,0601
2.001 8.012006001 SO = 12.006001
- gradient =12
iiii let 4 be (3,27)
x-coordinate of B y-coordinate of B gradient of AB
4 64 92 =37
3.1 29.791 PBE 2791
3.01 27.270901 HABO2T = 27.0901
3.001 27.027009 TERC2 =27.009

- gradient =27

b gradient = 3x”
c i 48 i 12 iii 6.75
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1 a 2x b 4x’ c 1 d 9" e —3x7 f —x
g 8x h 7 i 10x j o k —l16x° 1 —44x7°
2 a S5x*+2x b 1+3x° ¢ 4 d 6x°-2
e 18 —10x~ f 2x—4 g —x 7 +5x° h 12x° - 12x7
3 a6 b 15" ¢ L d 2 e 3¢ f 20
g 70 h 177 i %ﬁ j -0 k —157+ 1 %ﬁ
4 a 2+2)° b i ¢ 1+2x7 d 10x° +4x°
e —%x% f %x% +%x_% g —3x7+ Ly h 7x72—%x7%
5 a y=x% b y=4-x" ¢ y=3x+ X d y=9x+3x"
d—y=%x% L Yo+ Ly b _ g3y
dx dx dx
e y=1ix'-x7 f y=6x_% g y=x% h y=8x% + Ay
Y _ —%x72+2x73 L Y 5,3 b gxt 8,
dx dx 2 de 2 dx 3
6 a s=r+3t b s=r-4t+4 ¢ s=5+207 d s=76—1¢
ds _ ds _ ds _ 3 ds _ 2
— =2t+3 — =2t—4 — =20r +40¢ — =21r-1
dr dr dr dr
e s=r+7t+6 f s=1-2t—38 g s=r+35+9¢ h s=2£-5/+3t
& 247 & -2 & _shr9P+9 K62 10r+3
dr dt dt dt
7 a y=x%—4x% b y=x*-2 ¢ y=dx+x' d y=x%+3x_%
LU P T L Y gy L U
dc 2 dx dx 2 2
_ 1 2 .2 3 _ -1 _ A} 3
e y=2x —1ix f y=5x"+x g y=3-3x h y=2x*+1x
L " LT _3—%x_% d—y=%x_2 Yoy +%x%
dx dx dx
8 a ¥-g-1 b ¥ =32+100+2 ¢ Yoo
dx dx dx
2 2 2
dy _o.3 A4 ) dy _ 5. -1 1.3
d — =8x +6x e y=3x —4dx f =—=3x°+Jx°
dx dx
2 2 3 5
9 —2a+6 Y= 120 + 87 9y - 3y o3y
dx dx

2
l—{ = 3637 — 24x™*
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1 a Y=z b ¥ =4_2 ¢ Y=sn-3 d ¥ =37
dx dx dx dx
grad =27 grad = -2 grad =4 grad = —1
2 a Y=ex+l b ¥ =4+ 6
dx dx
at (1,-1) grad=7 at (-2, 0) grad=-8
¢ y=2¢-3x, ¥ =—4x-3 d ¥ —ox+257
dx dx
at (2,2) grad=35 at(2,3) grad= 2
e Y=2r+6 f Yogo2
dx dx
at (-3,-1) grad =0 at (4,6) grad=-12
3 a fm=F+2x+1 b fx)=1x ¢ ') =1+8"> d f'(x)= —9x*
£/(x) = 2x +2 £/(4)=1 £(4)=2 £7(4) = —
£/(4)=10
4  a x(x-Dx-3)=0, x=0,1,3 5 a %=4x—5
- (0,0), (1, 0) and (3, 0) b 4x—-5=7
b ¥ =3¢ 8x+3 x=3
dx
at (0,0) grad=3
at (1,0) grad=-2
at(3,0) grad=6
6 Y-32-3 7 a Y=37+2-4
dx dx
3 —-8=4 grad at P=-3
=4 b gradatQ——3
x==x2 s+ 2x—4=-3
. (=2, 8)and (2, -8) 3+ 20— 1=0
Gx—1)x+1)=0
x=—1(atP)or§
05, =37
8 a ¥ -2 grad =4 b ¥ =2x+3 grad =1
dx ’ dx ’
L y—4=4(x-2) [y=4x-4] SLy—2=x+1 [y=x+3]
c %=4x—6, grad = -2 d %=3x2—8x, grad =3
L y—4=20x—1) [y=-2x+6] ooy +7=3(x=3) [y=3x-16]
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9 Y- oy grad=6 LA, o grad= -1
dx ’ dx ’ 2
S y+t6=6(x+3) Ly—l=-1(x-2)
y+6=06x+18 2y-2=—x+2
6x—y+12=0 x+2y—-4=0
Y g+ grad =7 d ¥-q-347 grad= 1
dx > dx 2 4 4
cy=2=T(x~-1 Lyt2=5G6-4)
2y—4=14x-7 4y+8=x-4
14x -2y -3=0 x—4y-12=0
10 d—y=2x, grad =2 b d—y=6x+7, grad = -5
dx dx
. grad of normal = —= . grad of normal = <
3= b y-s=1+2)
2y+6=—x+1 S5y=25=x+2
x+2y+5=0 x=5y+27=0
Y _352_ 8 grad=4 d ¥ —1+6x2 grad=3
dx ’ dx ’ 3
. grad of normal = —+ ~. grad of normal = -2
wytd=-1(x-2) Ly—l=-31(x-3)
4y+16=—-x+2 59-5=-3x+9
x+4y+14=0 3x+5y-14=0
-9 o= dy _ 7.2 -
11 x=2 s y=4 12 a 3_3)6 + 6x— 16, grad =8
%=6x—5, grad =7 S y+10=8x—2)  [y=8x—26]
Ly—4=T7(x-2) b 3x*+6x—16=38
y="T7x-10 X +2x—8=0
x=-3 ~y=6 x+4Hx-2)=0
%=3x2+10x, grad = 3 x=2(at P) or —4
- grad of normal = 1 s 0 (-4, 50)
Ly=6=1(x+3)
y=1ix+7
13 %=2x—3, grad=1 14 a f'(x)=3x"+8

.. grad of normal = —1
Ly=2=—x-2) [y=4-x]
¥ -3x+4=4-x

¥ =2x=0

x(x—-2)=0

x=2(atA4) or 0

- B(0,4)

b x=-3 ..
grad=3
Syt 9=3(x+3)

y=-9

y = 3x which passes through (0, 0)
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15 a y=0= 6+x-x"=0 16 a gradof/=-3
2+x)3-x)=0 for curve, % =2x-5
x=-2,3 soatd, 2x—5=-3
+ve x-axis .. P (3, 0) x=1
x=0= y=6 .. 0(0,6) A, -1)
b %: ~2x b y+1=-3x-1)
grad at P=-5 y==-3x+2
y=-5x-3) [y=15-5x]
¢ gradat Q=1
tangentat Q: y=x+6
L 15-5x=x+6
SECRES
17  grad of normal =2 18 a % =3+ 10¢
. grad of curve = -7 t=0.6 = % = 9 metres per second
for curve, % =32y b 54=3¢+5¢
-2 -1 5£+3t-54=0
X
X' =64 (5t +18)(t—3)=0
x=4 . 4,1 t>0 - t=3
sub. 1=8+k . % = 33 metres per second
k=-17
19 a Y-1p7
de
whent=1, dh =3
dr
. 3k=3
k=9
dh _ 2
b " =3x8 3 =0.75 cm per second
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1 a Y A

V3

(-1, 0)/ 2,00 x

b f(x)=(x+ 1)(x* - 4x + 4)
=X -4’ +4x+x —4x+4
=x' —3x*+4
f/(x) =3x"— 6x
¢ x=1 . y=2x(-1y’=2
grad=3-6=-3
T y—=2=-3x-1)
y—2=-3x+3
y=5-3x

3 a ¥+x-2=0

x+2)x-1)=0
x=-2,1 a<b .a=-2,b=1

b ¥ oot
dx

grad at 4 =-3
. grad of normal = 1
-0=1(x+2)
Jy=x+2
x—-3y+2=0
¢ gradat B=3
tangentat B: y—0=3(x—-1)
y=3x-3
atC, x—33x-3)+2=0

5 a Yoo
dx

atA, y=3, grad=-3
“y—-3=-3(x-2)
3x+y-9=0
b tangent:
x=-1 = 3+y-9=0 = y=12
curve:

x=-1 =>y=% = y=12

". tangent intersects curve at (-1, 12)

L y-1= b4
y = +x which passes through (0, 0)

b grad of normal = -4

y—1l=—4(x—-4) [y=17—-4x]
atQ, x=0 = y=17
warea= 1 x17x4=34

A

17
@\ :
4
1 3 1 _1
y=§xz—2x2 x 2
d_y:lx%_x_%_i_lxi
dx 2
_x2—2x+1
3
2x?
_ 2
x=) [a=-1, b=2]
2x?

a ¥ =342-34
dx

atP, 3-2k-3=-6
k=3
b y=2+3x+3x-x . P(-1,3)
at 0, 3+6x—3x"=-6
X¥=2x-3=0
(x+1D(x-3)=0

x=-1(@atP) or 3 .. 0(@3,11)

0=16+64 =80 = 45
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11

d 2 -1
a(x +1x7) 8

_ 1,2
2x > X

-1
Y= oxt 3x7 10
dx

2
. 2x3x—y +d—y—6x

3 1
= _ 3472 3472
22— 4x )+ 2x+ 9x 6x
1 _1
=4x—3x 7 +2x+ 2x? —6x

=0

—6x—38 12
gradat P=1

Ly—8=1(x+1)

atQ, 3x'—6x—8=1
X =2x-3=0
(x+1)(x-3)=0

x=-latP .. O(3,-20)

[y=x+9]

Ly+t20=1x-3) [y=x-23]
grad normal = —1
Ly=8=—x+1) [y=7-x]
normal at P meets m when
T—x=x-23

x=15 .. (15,-8)

dist between lines = dist P to (15, —8)
= V162 +16% = V16>x2 = 1632
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i)

Y — a7
dx

atd, y=-5, grad=1
LytS=1(x-2)

[y=x-T7]
grad of normal at B=1
. grad of curve at B=—1
Sodx—-T7=-1

x=4, y=23) =73+ 1=-5
o B(3,-5)

Y gy
dx
gradat M= —

. grad of normal = 4

soy=3=4x-4)
4x-13=2+12
X

[y=4x—-13]

4> —15x—4=0
(4x+1)(x-4)=0
x=4(at M)or —%
LN(=1,-14)

4

atP, y=~/2(10-2) =82

=__1
grad of normal 5

Ly=82 =-L(x-2)

V2y-16=—x+2

x+2y=18 [c=18]



