<C1> DIFFERENTIATION Answers - Worksheet C

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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