BRADIENTS O CURVES

Task 1
1) The curve has C has equation 5) The curve has C has equation
y =3x?—5x+2 y =Vx +x?
. dy . d_y
a. Find ™ a. Find dlx
¥=6x—5 y=x2+x?
x
b. The gradient of the curve when dy _ lx-% + 2x
dx 2
= 2.
fly b. The gradient of the curve when
=6 -5=7 x = 4.
2= 4+2(4)=8.25
2) The curve has C has equation
y=x>+4x-1 6) The curve has C has equation
a. Find 2 y = (x+2)(x — 3)
. dy
dy _ 352 + 4 a. Find =
dx ) y=x>—-x—-6
b. The gradient of the curve when d
x=-1 @y _ 2x—1
dy , dx
2 = DT +4=7 b. The gradient of the curve when
x=0.
d
3) The curve has C has equation d—z =200-1=-1
1
y =10 —=x2
L ay 2 7) The curve has C has equation
a. Find = . 5
dy y =2x" — §x
—_— = —X
dx a. Find 2
b. The gradient of the curve when dy
x =3. dx 8x% — x?
d_y - _3 b. The gradient of the curve when
dx x=1.
ay 3 2
—=8(1)°—-1°=7
4) The curve has C has equation dx @
Y=x +2x 8) The curve has C has equation
a. Find% y=x3+4x
y=x"1+42x a X
a. Find*Z
dy 5 dx
a =—x"“+2 y = x2 + 4
b. The gradient of the curve when dy 2y
x=1. dx
Y _1242=-1 b. The gradient of the curve when
x x =5.
dy _
2= 2(5)=10
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9) The curve has C has equation

y =5x2-7
. dy
a. Find I
dy
—~ =10
dx x
b. The gradient of the curve when
x=-1
2
v _ ) N
dx 10( 2) =-5

10) The curve has C has equation

2
— 42
y=x -7
. dy
a. Fmda
y=x%—2x"2
dy
—=2x+4x3
dx X+ 4x
b. The gradient of the curve when
x =1.

Z=21)+41) =6

Task 2
11) Find the coordinates of the point on the

curve with equation
y=x?—4x+5
where the gradient is 2.

dy
—=2x—-4=2
dx x

2x =6
x =3
y=32-43)+5=2
(3.,2)

12) Find the coordinates of the point on the
curve with equation

y =x?%+ 6x
where the gradient is 0.
@ _ 2x+6=0
dx x B
2x = —6
x=-3
y = (=3)2+6(=3) = =9
(-3,-9)
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13) Find the coordinates of the points on the
curve with equation

— 1 3 4
y=3x X

where the gradient is 5.

dy )

—=x*—4=5

dx *

x?2=9

x =43

1
y=5(3)°—4(3) = -3

1
y=5(=3°—4(-3)=3

(3,-3) and (-3,3)

14) Find the coordinates of the points on the
curve with equation
y=x3-3x2+1
where the gradient is 0.
d
% =3x2—6x=0

3x(x—2)=0

x=0 or x=2
y=03-3(002+1=1
y=23-3(2)*+1=-3
(0,1) and (2,-3)

15) Find the coordinates of the point on the
curve with equation
y = 5x% — 8x
where the gradient is 12.
dy
I 10x —8 =12

10x = 20
x =2

y =5(4)? —8(2) = 48
(2,48)
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16) Find the coordinates of the point on the
curve with equation
y =+x
where the gradient is %.
1

y:xi

dy 1 1 1
—_— = 2 =—
dx 2 4
1 _1
2Wx 4
2Vx =4

Vx =2
x=4
y:ﬁzz
4,2)

17) Find the coordinates of the point on the
curve with equation

y=x%+x
where the gradient is 1.
Z=2x+1=1
2x =10
x=0
y=024+0=0
(0,0)

18) Find the coordinates of the points on the
curve with equation
y =12x — x3
where the gradient is 0.

dy
—=12-3x2=0
dx x

3x? =12

x2=4

x =42
y=12(2)-23=16
y=12(=2)—-(-2)3=-16
(2,16) and (-2,-16)
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19) Find the coordinates of the point on the
curve with equation

R

y =
where the gradient is -
y =4x"1

—

(2,2) and (-2,-2)

20) Find the coordinates of the point on the
curve with equation
y=(x-1)>
where the gradient is 4.
y=(x-1Dx—-1)=x*>-2x+1

dy
—~Z=2(x—-1)=4
o (x—1)

x—1=72

x =3
y=B-1%*=4
(3,4)

Task 3

21) Find the range of values of x, for which the
curve with equation
y=x?>—6x+8
has a positive gradient.
dy
I 2x—6

2x—6>0
2x > 6
x>3

© GenMaths Resources 2026




22) Find the range of values of x, for which the

curve with equation
y=x3-3x2-9x+5
has a negative gradient.

d
£=3x2—6x—9

3x2-6x—9<0
x2—2x—-3<0
x—3)(x+1)<0
x=3 or x=-1

-1<x<3

23) Find the range of values of x, for which the
curve with equation
y =4x — §x3

has a positive gradient.

dy

2 =4 — x2
dx X
4—x2%2>0
x> —4<0

x+2)(x—2)<0
x=—-2 or x=2

—2<x<2

24) Find the range of values of x, for which the
curve with equation
y =x3 + 6x2
has a negative gradient.
4 _ 3x2 + 12x
dx

3x2+12x <0
3x(x+4)<0
x=0 or x=-4

—4<x<0

25) Find the range of values of x, for which the
curve with equation

1
y==x3—-x%*—-8x+2

3
has a positive gradient.
dy )
—~ =x2-2x-8
dx X X

x—4Hx+2)>0

x=4 or x=-2

x<-—-2 or x>4

Challenge
26) The curve y = ax? + bx has a gradient of

11 at the point (2,10). Work out the values
of a and b.

Passes through (2, 10):

a(2)?+b(2) =10

4a+2b =10

Gradient of 11 at (2, 10):

Z—i}=2ax+b
2a(2)+b =11

4a+b =11
4a+2b =10
—(4a+b) =11

b=-1

4a+2(-1) =10

4a—2 =10
4a =12
a=3

a=3 and b=-1

27) A curve has equation y =§+x2. Given

that the gradient when x = 2is 0, find k
and the coordinates of the turning point.
y =kx 1+ x?

dy
i
—k(2)2+22)=0

—kx% 4 2x

Turning point when Z—z =0
Happens when x = 2:
y=2+22=8+4=12

k=16
Turning Point: (2,12)
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