A2 SKILLS CHECKS

Half Term 3C (ANSWERS)

Week 1

1

u=4x?-x3 y=u?

du d
— =8x — 3x? = 43
dx du

d
d_icl = 4(8x — 3x%)(4x? — x3)3

2cos’x —1 —3cosx —4 =0
2cos’x — 2cosx —5=0
(2cosx —5)(cosx+1)=0
coSx = ; (No solutions)

cosx =-1 x= —m, m

dx_z dy 1 dy 1
at dt 2t dt 4Vt

t=1 x=2 y=4 CGradientof tangent =%
-4 =%x-2)

dy-16=x-2 4y =x + 14

Xy-2y=x+2
Xxy-x=2y+2
x(y-1)=2y+2

OER

fi(x) = -2

Midpoint at (-2, 0)

Gradient of line = -%

Equation of the perpendicular bisector
y:%(X+2) dy=3x+6

www.mathsbox.org.uk




Half Term 3C (ANSWERS)

Week 2

u=2x-2x> y=Inu
du d 1
dx du u
dy _ 2-6x?

dx  2x—2x3

2 | 2sinx - 5cosx = R(sinxcos6 — cosxsin®)
cosf = 2 sinf =5

tand =§ 0 =1.19 (3 sf)

R = /52 + 22 R =+29

2sinx - 5cosx = \29sin(x — 1.19)

3 x=1—% y=1+%
-=1-x -=y—1
l1-x=y—-1
x+y=2

4| 4(x*+2)-3
A (x+1)-1)-3
dx+1)?-7

Vertex at (-1,-7)  Range f(x) = -7

y=k-x
X2+ (k-x)? =2x
X +x°-2kx+ kK -2x=0

2% - (2k+2)x+ k2 =0 (2k+2)? -4 x 2xk2=0

b2 -4ac=10 4k2 + 8k + 4 - 8k2 =0
8k +4-4k2=0
k=1++2
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Half Term 3C (ANSWERS)

Week 3

1 1

u=2x>-2x y=uz

du d 1 1
— = 6x%—2 2 =-yz
dx du 2

dy = 6x%-2

dx 2V2x3-2x

2 3cosx - 7sinx
cos@ =3 sinf =7
tand = - 6=117
R =32+ 772
R =+/58
3cosx - 7sinx =\58cos(x + 1.17)
dt dt
dy 1
. dx 2t
Gradient of tangent = 5
Gradient of normal = -8 y-2=-8(x-18)
y+8x=146

4| fp(x)=9x2+1 gfix) =3 +3
9x2 + 1=3x° + 3

6x2 =2
X:iﬁ
3

5| x+(-2)2-4-14=0
Centre (0, 2) radius =18
Distance =18 — 42

=z
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Half Term 3C (ANSWERS)

Week 4

1| u=2ex-1 y=u

y-12=-2(x-12)
V+2x=36

Gradient of tangent = % Gradient of normal = -2

du d
= ge2x =32
dx dx
dy
— = 12e%*(2e%* — 1)?
I ( )
2 cosecH 1 ( 1 . )
= - — sinf
cosecf—sinf sinf sin@ S
1 (1—sin29)
" sin® sin@
1 ( sin@ )
=— X
sin@ cos26
=sec?6
392
3| t=2 x=12y=12 t=2 i
6 36
dx d
Z=6t Z=6
dt dt 5
dy 1 2y°
dx t y+ 12 36

22+ 12y -432 =0
y=12 y=-18 (t=-3)
(27,-18)

4| f(x) =16 — (6x + x?)
=16 — ((x +3)2—-9)
=25 — (x +3)?
Vertex and (-3, 25)
Range f(x) <25

5| Circle Centre (-1,3)
Gradient of radius ==

wIinN

Gradient of tangent = - ;
Equation of tangent : y - 5 = -% (x-2)
2y+3x=16
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Half Term 3C (ANSWERS)

Week 5

1

u=cosx y=u’

du .
— = —sinx — = 3y?
dx du

d .
Y — _3sinxcos?x
dx

5 X 2sin20cos260 = 3sin260
sin26(10cos20 —3) =0
sin20 =0 20=0,n

0520 =13—0 20 = 1.27, 5.02

s
6 = 0.635, 5 2.51

(x-4)°+(y+3)=8
Gradient of normal = 1
Gradient of radius = -1
Centre (4, -3)

Radius =22 Points on circumference

-1  (6,-5
y=x-3 y=x-11
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Half Term 3C (ANSWERS) Week 6
1| u=lnx+4 y=u?

d_u — l d_y — _3u_4

dx X du

dy -3
dx  x(Inx + 4)*
2 1+ tan26 = c0529+25in29 1 — tan26 = cos?0-sin?6
cos20 cos20

1-tan?6 _ cos?6-sin?6 cos?6

1+tan20 cos26 c0s20+sin20

= cos?0 — sin?0

=(1 — sin?0) — sin?0

=1 — 2sin?6
3

dx 1 dy 2

dt ~ 2t2 At~ (2t+2)2

dy 4t2

dx (2t+2)?
4| f(x) : domainx € R Range: f(x)>1

f!(x) : Domainx>1 Range f!(x) € R
5| A:x=-1y=0 (-1,-2)

B:x=2y=4 (2 4)
Length of AB =V3? + 62
=34/5
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Half Term 3C (ANSWERS)

Week 7

1| u=2-sin2x y=Inu

du d 1
2= 2cos2x ==
dx du u
d

& = —2c0s2x X :

dx 2—sin2x
dy _ —2cos2x

dx 2—sin2x

2 | 2cosec?’0 —2 + cosecO6+1=0
2cosec?0 + cosecd —1 =0
(2cosec® — 1)(cosecd +1) =0

1 .
cosec 8 = 5 (no solutions)

cosecO = —1 0=—E,3—n

2’ 2
3| dx_ _t & _ 5,0 dy_2e¥

dt dt dx —et

t=0 gradient =-2

x=1 y=6

Equation of tangent (y-6) =-2(x-1)
y+2x=8

4| gfx) = e2n(3x1) - |
=(3x-1)?-1
=9x2 - 6x

9Ix2 -6x =10

3x(3x-2)=0

2
X # 001‘X=§

5| h:(v-5)=%(x-6) 3y-x=9 y=2 x=-3 qg=-3
Lidx-34+2p-6=0
18+2p=0

p=9
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