Mathematics Higher Level for the IB Diploma

Self-assessment answers: 16 Basic differentiation and its
applications

1 3

1 (a) lx_5+—x_5 or ! + ! or X1
' 2 2 2Wx 2xdx o 2xx
(b) sec’ x — 2 sin x
(c) 2x—¢"
3
(d) — [8 marks]
b
2. ¥ L
dx X
Whenx=3: y=6—1In3, Y =2—l=é = m= 3
dx 3 3 5
. 3
Equation of normal: y — (6 —In 3) = 3 (x—3)
(ory= —%x+?—ln3) [6 marks]
3. Y ex—1=0whenex=l < x=In 1
dx 3 3
y=3(lj —ln(lj =1—ln(l) =1+In3
3 3 3
Stationary point is (—In 3, 1 + In 3) [6 marks]
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4. (@) () (x+h—x'=x"+2xh+h*—x*=2xh+h

(i) Let /' (x) =x". Then,

f(x+f2—f(x):(x+h})lz—x2 ik

1imwzzx

=0
s flx)y=2x

(b) (1) Stationary point when f'(x) = 0:
2x—4sinx=0

& x=2sinx

As y =2 sin x has gradient 2 at the origin and y = x has gradient 1, the graphs

intersect once, hence there is only one stationary point of /' (x). It has x > % because
2 sinx > x when x = %
(i) f"(x)=2—-4 cos x
The stationary point has x > % ,80cosx<0andf"(x)>0.
Hence the stationary point is a minimum.
1
(1) f"(x)=0 < 2—-4cosx=0 < cosx= 5

2
T T
O<x<m o x=—,y=2+—

3 9
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(iv)

(1.90, 2.32)

- X

[19 marks]
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