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Calculus Collated Past Papers – Differentiation
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(i)  Find the coordinates of another point on the curve that has the same gradient as in part (i).
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(a) A functionfis given by f(x) = 2x* + 4x° — 20x* - 5.

Use calculus to find the gradient of the graph of the function at the point where x = 3.
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(b)  For the function /-
Fe)=4-6x+27
The graph of /(x) passes through the point (3.4).

Find the equation of the function
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s decreasing.
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(9 () Douring the cricket match, spectators both come and leave the venue. The number of spectators
can be modelled by the following equation:

P=1002-24+750 (0<¢<75)
where P represents the number of spectators in attendance, and # represents the time in hours
since the start of the match.

Show that the rate of change of spectators is ~528 people per hour when 1=6.
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(i) What is the meaning of this value for the rate of change?
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(iii) At another match, the number of spectators is modelled by the equation P = kt?— 2¢* + 750,
where k is a constant.

‘The number of spectators s growing fastest when 1=4.

Find the value of &.
Explain your reasoning clearly, using correct mathematical statements.
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(@) A function fis given by: f(x) =4x’ —2x* —Tx +4

Use calculus to find the gradient of the graph of the function at the point where x =3
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(b) The function fis given by: f(x) =5+ 3x + ex* — 2x°
At the point on the graph of the function where x =2, the gradient is =5

Find the value of c.
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(@ A curve passes through the point (1,2.5) and has the derivative fanction: /(x) = 6> + Sy — 1

Find the co-ordinates of the point on the curve y =(x) where x =2
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(b)  An electric scooter is travelling down a straight footpath. Its velocity  seconds after passing a sign
isgivenby v() =032+ 1msl

How far is the scooter from the sign when ¢ =3 seconds?




image16.png
(a) A function is given by f(x) =x" —2x" + 5.

Find the gradient of the graph at the point where x
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(b)  Another function is given by 4(x) = 0.5x2 +3x— 1.

Find the x-coordinate of the point on the graph of this function where the gradient is 5.
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(d)  The gradient function of a curve is given by f'(x) = px — 4, where p is a constant.
The curve passes through the points (4,12) and (-6.2).

Find the equation of the curve.
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(@) f'(x)=3x"—2x—4is the derivative of a function f.
The graph of /(x) passes through the point (3,10).

Find an expression for /(x).
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(d)  The function f(x) = kx” + 9x has a tangent with a gradient of 15 where x=2.

Find the value of k.
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(@ A function fis given by f(x) =x* + 3x* = 17

Use calculus to find the gradient of the graph of the function at the point where x =2
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(b) A function, p(x), has a derived function given by p'(x) =5 — 8¢
The graph of p(x) passes through (2,-25).

Find the equation of p(x).
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(@) A function fis given by f(x) =x* — 6x + 2.

Find the gradient of the graph of the function at the point where x = 4.
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(2) The gradient function of a curve is given by ‘l‘;,fsﬂw,
The curve passes through (1.7).

Find the equation for y.
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(@) A function fis given by f(x) =x° +3x* - Tx + 2.

Find the gradient of the graph of the function at the point where x = 1.
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(@) The gradient graph of a function f(x) is given by
S =62-2x+4
The point (1.3) lies on the graph.

Find the equation of the function /(2).
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(a) A functionfis given by f(x) = 4x° — Tx? + 2x — 4.

Find the gradient of the graph of the function at the point where x =2.
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(c) A function fis given by f(x) =2 — 4x + 5x* + ax’.
The gradient of the graph of the function at the point where x =1 is 3

Find the value of a.
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(2) The gradient function for a curve is given by %:
The curve passes through the point (1.0).

Find the equation of the curve.
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(@) A function fis given by f(x) =x* +2x -5

Find the gradient of the graph of the function at the point where x =
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(@) The gradient of function fis given by f'(x) =4x-3
The point (4.6) lies on the graph of the function.

Find the equation of the function f.
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(@ Afunctiongis given by g(x) =x" —4x + 5.

Find the gradient of the graph of g at the point where x =2.




image33.png
(®) Fora functionf
SO =32+ 4x—1
The graph of fpasses through the point (2.5).

Find the equation of the function f.
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(d)  The graph of f(x) =—x* + kx — 5 has a turning point at (3.4).

Find the gradient of the fanction at the point where x
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(b)  The graph of a function y = g(x) passes through (0.0). and its gradient function is
) =2x-5.

‘Find the y-coordinate of the point on the curve where x
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(@) Find the x-coordinate of the point on the graph of the function f(x) = 4x—x*
where the gradient is equal to 10.




image37.png
() Afunction f is given by f(x) =4x? — 5x +2.

Find the gradient of the graph of fat the point where x =3




image38.png
(b) Fora function g,
£ =6x2-5.
The graph of g passes through the point (1,4)

Find the function g(x).
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® (Alc\lr;;has gradient function f'(x) = mx +2. The curve passes through the points (2,10) and

Find f(x). the equation of the curve.
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(a) Acurvey=£(x) passes through (0.0) and has gradient function
S =4x+3

Find the coordinates of the point on the curve where x =—3.
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(@ A function fis given by f(x) = 2x* — 10x + 5.

Find the gradient of the graph of /at the point where x =2.
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(b)  For a function p,
P@=4-6
The graph of p passes through the point (2.5)

Find the function p(x).
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() () Find the x-coordinate of the point on the graph of i(x) = x” — 12x where the gradient is
equal to 4.
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(i) Find the equation of the tangent to the curve of (x) =x? — 12x at the point (1.-11).
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(@ Acurvey=/f(x) passes through the origin (0,0) and has a gradient function

Find the co-ordinates of the point on the curve where x = 6.
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Before doing this research, Sean expected that the schoolbag weights would be normally
distributed.

(repeated from page 2)

Figure 1: Weights of schoolbags of some NZ students
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() By referring to the shape of the distributions in Figure 1, describe clearly how these
distributions are different from a normal distribution.
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() A function fis given by f(x) = 4x" — 12x.

Find the point on the curve where the gradient of £(x) is equal to 4.
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(b)  Find the function whose gradient function is f'(x) = 4x° — 6x* — 4x, and which passes through
the point (2.-5).
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(c) Use calculus to find the values of x for which the graph of the function

"
f(x):%f§f12xz+10|smcmnsmg,




image4.png
(@ () Find the gradient of the curve y = 2 — 9x* + 12x + 3 at the point (1.8).
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