Mathematical Methods - Differential Calculus
Revision Question Sheet

Author: Chris Ireson

Each of the questions included here can be solved using the TI-Nspire CX CAS.

Question 1

_ 2X+5

Consider the function f(x) T
X +

a) Find the equation of the gradient function.
b) Find the value of the gradient function when X =—2.
¢) Find the coordinates of the point(s) on the function y = f (X) , Where the derivative is —1.

Response:

Question 2

Consider the function h(x)=x®—ax*-4.
If a e Z,find the value of a, given that a tangent line to the function y = h(x) is y=-5x-2.

Response:
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Question 3

Consider the functions,
f :[-3,00) > R, where f(x)=e*+1and
g:(—o0,1] > R, where g(x)=2x-1.

If h(x)=f(x)+9(x),
a) state the maximal domain of y = h(Xx).

b) state the maximal domain of the derivative of y =h(Xx).

c) sketch the graph of the derivative of y=h (X) , showing the coordinates of all axial intercepts and
endpoints correct to 2 decimal places.

Response:
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Question 4

Consider the function f (x) =2C0S [3X - %j +3for —r<x<2r.

a) How many stationary points does y = f () have?
b) Find the sum of the x-values of the stationary points of y = f (x).
c) Find the product of the x-values of the stationary points of y = f ().

Response:
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Answers

Question 1

):= 2o x+5 Done @[ b)

© (c) Method 1 © (c) Method 2

solve(dr(x)=-1,) x=-{3 -1orx=y3 -1 A zeros(dAx)+1,x) {-(fz +1)z -1}
A=z -1) -z | |A{-(3 1)z 1)) {2-3 /3 +2}
Az -1) [3 +2 ® Points (-3 -1,2-y3 ) or ({3 -1,/3 +2)

© Points (-3 -1,2-2 ) or ({2 1,42 +2)

Question 2

6.67 Av
Define A(x)=x>-a- x2-4 Done Verifving Solution
1 X

X% —a-x%-4=-5-x-2 ~10 1 / 10
solve 2 (4())=-5 Aax] £1(x)=x" -4 x?-4

dx (1,-7]

717 +7 | J17 -1 -
‘—} orx=1and 7=4 or x= ar y=-5x-2
16 | 2
m=-5.00
©a=4
- -20

Scroll across the Calculator Page to find the required solution. Remember, ae Z .
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Question 3

20220 3.1

a)

l'(x):=e‘2' X+1p=-3 » Done
S(X]5=2'I—1LY51 » Done
h[x]:=l‘(x)+gl:x} » Done

domain(h(x],x] r =3=x=1

: +{{2,x<1 JxJ

d : . |
({H e X >3
dx )

Combining rules. Domain: -3<x<1

» c:lomain(( 2-e< ¥ x>-3
) +({2,x<1)

The endpoints of the function y = h(X) are defined.
The endpoints of the derivative of a restricted function are not defined, by definition. CAS is used to verify this.

3.2 |33 34

(c) (1.00,16.78) Finding the coordinates of the undefined
endpoints on the Graphs Page on Page 3.5.

*menu>5:Trace>1:Graph Trace. To find the
1(x)=dn(x) left endpoint on y=Ff1(x) type in —2.999999
and press enter for coordinates to appear.

(-3.00,2.00) (0.00,4.00) A solid dot always appears. To make it an
o I open circle hover over the point and
< L ; ;i crtl>menu>3:Attributes.
-4
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Question 4

33 34 44 33 34 44

- El

l‘(x):=2- cos(} x—%)+3|—n<‘ac$2- 7t * Done solve(drf,r)=0,x)

a) X

(i) {oco

-11-m -7 m -7
- or x= or x=— or.
12 12 4

) T bl S-m E1S o 13-
I x+—|,~m<x<2' W X=— Oorx= or x=
4 12 12 B 12
177t 7w
x= or x=

12 4

,cHMex<2-m » Done

3.3 |34 44

Too many to count, try zeros(.

Zeros (dff,r) s ]

=11*w -7*'m
12 12

n S5n 3m 13w 10
12

§ § § L] ¥

=T
4 12 12 4 12

Takes too long to count, use count(). Found
in the catalog.( == )

count(zeros(dl{x],x}} 9

**There are 9 stationary points.

34 |40 4.2

b) sum( is found in the catalog.

sum(zeros(dfﬂr),r:]_] 8 15;:[

c) product() is found in the catalog.
-595595+ 1

pmduct(zems(d.(‘(x),r]] g
62700992
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