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DiFFeRENTIATION & FuncTions (Q 6, 7 & 8, PAPER 1)

2011

6. (@ f:x— f(x) isaperiodicfunctiondefinedfor x € R.
The period is as indicated in the diagram.

P(X)AZ

A 4

v‘2

(i) Write down the period and the range of the function.

(i) Findf(71).

(b) (i) Differentiate (4x—1)(3—2x?) with respect to x and simplify your answer.

: , X # 3, find the range of values of x for which d_y <0.

i) Giventhat y =
(i) y X —3X dx

(c) Let f(x):2x+1, where x e R and x = 0.
X

(i) Find the equation of the tangent to the curve y =f (x) at the point P(1, 3).

(i) Qisanother point onthe curve y =f (x) such that the tangent at Q is parallel
to the tangent at P. Find the co-ordinates of Q.

ANSWERS
6 (a) (i)Period=4,Range=[-1, 1] (i) 0
(b) (i) —4(6x*—x-3) (i) x>32, x#3 xeR

© ()x-y+2=0 (i) Q(-1,-3)
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7.

(a) Differentiate x* —7x* + 6x with respectto x.

3x+1

(b) (i) Differentiate 2

with respect to x.

Write your answer in the form

—, Where k, ne Z.

(x-2)
(i) Giventhat y = (x* —2x—09)*, find the value of g—y when x =-2.
X

(c) Anballisrolled inastraight line along a surface.
The distance, s metres, the ball travels is given by

s =18t -2t
where t is the time in seconds from the instant the ball begins to move.
(i) Find the speed of the ball after 3 seconds.

(i) How far is the ball from the starting point when it stops moving?

(iii) Show that the speed of the ball decreases at a constant rate while it is moving.

ANSWERS
7 (a) 3x*-14x+6
. 7 "
() () - (x_2)° (i) 24
(c) ())6mis (i1)40.5m
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(i) Copyand complete the following table:

8. Let f(x):i, where x e R and x # —2.
X+2

X -5

—4

-3

-2.5

f (%)

-0.

5

-1

-2

(i) The diagram shows part of the graph of the function f.
Copy and complete the graph fromx=-5 tox=1.

Tex
4
3
2
o 5| -4 3| 2f a4 ! 1 X,
 — 0
-1
'\ -2
\ -3
-4
A4

(v) Provethatthe curvey=f(x) has no turning points.

(iii) On the same diagram, draw the graph of the function g(x) = x + 2 in the domain
—-5<x<1, where xeR.

(iv) Use your graphs to estimate the range of values of x for which f (x) < g(x).

ANSWERS
8 O [ 5[ 4] 3[=25]-15]-1 0 |1
f) |-t |-05| 1| 2| 2 |1 |2 |1
(i) [ S5 | 4| 3| =22|-11]0 1 2
g |3 | =2 | 1| o | 1|2 |3 |34

(iv) 3<x<-2, x>-1




