[MAA 5. 2] DERIVATIVES — BASIC RULES

SOLUTIONS

Compiled by: Christos Nikolaidis

O. Practice questions

1.
f(x) S'(x)
f(x)=2x" f'(x)=10x"
f@== F=-10x -1
X X
f(x)=x"+Inx f’(x):3x2+§
f(x)=2sinx+3cosx+5¢" | f'(x)=2cosx—3sinx+5¢e"
f(X)=5x"+2x" +3x+7 f'(x)=15x" +4x+3
f(x)=%+%+§+7 f'(x)=—15x" —4x7 -3x7 =—ﬁ—i3—%
X X X X X X
/ 1
=~/x - =——-1
f)=+x—x+1 r'@=1r
F0)=63x° f1(x) = 6x§x5 —103
f(x)=mx+c f'(x)=m
f(x)=ax’ +bx+c f(x)=2ax+b
2.

S (x) Simplify f(x) S'(x)
f(x)=x*(2x+3) =2x° +3x° F(x) = 6x> +6x
S()=0Cx+2)2x+3) | =6x"+13x+6 S'(x) =12x+13
f(x)=2x3+i3+l =2x3 +5x7 +1 f’(x)=6x2—15x4‘:6x2_1_§

X

X

f(X)=1+%+% =1+2x" +3x7 fi(x)==2x7—6x" :_%_%
f@ =242+ | =2 r2xe3 F(x)=2x42

f(x)=1+);sz =x2+x'+1 f'(x)=—2x'3—x'2:_%_%
rn =2 ~2eake Bt a8
S(x) :2x5+x—52x2+1 =2 +5+x7 f1(x) =6x" —2x7 —6x? _%

F(x)=3x(x+1)

=3x2 +3x (or 3x"° +3x)

1
£1(x) :%g 43 (or 4.5x"° +3)

S () =x(2x+3x)

3

1

=2x2+3x  (or 2x"° +3x) | =3x2+3 (or 3x*° +3)
2x+3\/; 1 3 1 3 s 15
O “3x7 43 (or3x+3) | T2 T (0r1.5x°5:$)




dy
y=f(x a
y=e¢"sinx y'=e'sinx+e"cosx
y=e'cosx y'=e"cosx—e'sinx
y=xe" Y =3x"e" +xe"
1
y=x"Inx Y =2xInx+x*—=2xInx+x
X
|
y=+/xsinx y'=2\/;smx+ X COS X

y=(2x+3)cosx

y'=2cosx—(2x+3)sinx

e , _€'sinx—e cosx
sin x sin’ x
_sinx , e cosx—e’sinx
ex - er
e+l , e cosx+(e" +1)sinx
COS X cos’ x
_ 2x-1 , 2(3x+5)-3(2x-1) 13
C3x+5 (3x+5) (3x+5)
_ 2x+3 , _2cosx—(2x+3)sinx
COS X cos’ x
_cosx ,  —(2x+3)cosx+2sinx
C2x+3 (2x+3)
3 2
T PR T T R T T TN ]
5 5x 3 3x 5 5 3 3 5 5x" 3 3x

y=x+Inx+x’Inx

y'=2x+l+2xlnx+le:3x+l+2xlnx
x x X

() (@) f'(x)=6x"+ LI f'(x)=12x-—
X b

b)) fD)=6+1=7

(@) f'(x) =

1

(i) f"(x)=12-1=11

2xsin x — x* cos x

sin’ x

(b) Directly by GDC (i) f’(gj;&m (i) f'()=1.61

[Notice: the exact value for (i) is 1 '(gj =

. T T ? T
mwsm——| — | CoOS—
2 (2] 2 _

.2 T
Sm- —




dy , ) dy
6. =2 +3 At x=1, =2 =23
(a) & f(x)+3g'(x) x &

(b) % - F(g()+ f()g' (). At x=1, % -2

© YL@/ L by 2

dx g(x)’ “dx 9
dy 2 ' dy

d) < =6x>+5 At x=1, ==26

(d) & x f'(x) x i

7. (a)
X 1 3 5 7
f(x) 2 3 4 6
(b)
X 1 3 5 7
S'(x) 0 1 2 2
(c)
X 1.7 4.1 5.8 6.5
S'(x) 0 2 2 2

d x=5x=7.

8. f'(x)=10x-3
Gradient=7= f'(x)=7<10x-3=7T<10x=10 x=1
Then y= f(1)=2
The coordinates are (1,2)

9. @ [f'(3=0
(b  f(4)=5 (by symmetry)
© f(4=-2 (by symmetry)

A. Exam style questions (SHORT)

10. (a) f'(x)=3x*—4x—0=3x"—4x
(b) Gradientatx=2: f'(2)=3x4-4x2=4

J

12. W(x)= (COS x)(6() - (6;62)(— sin x)
(0050)(6)- (6 x0)Csin0)
(cos 0)2

11.  f(x)= 6x§

ES

F=dx [=

£l

W=

X

'(0) =

13. (@) g'(x)=2sinx+2xcosx
(b) g'(my=2sint+2ncosnm =-2n



14.

15.

16.

17.

18.

19.

20.

21.

22.

(a)

(b)

1
x==
5
f'(x)= (5x—=1)(6x)~(3x")(5) _30x* —6x-15x" _ 15x” —6x

(5x—1)° (5x—1)° © (5x-1)?

f()=1*>-3b+c+2=0

f'(x) =2x—13b,
f'(3)=6-3b=0=3b=6=b=2
1-32)+c+2=0=c=3

(a)

(b)

f’(x)zlnx+x'l—1:1nx
X

flx)=leohx=l<x=¢

Then y = f(e)=elne—e =0, thus (e,0)

fl(x)=2e"-4=0¢"=2<x=1n2

sin x
f(x)=tanx =
COS X
. sin xsin x —cos x(—cosx) sin” x+cos’ x 1
f(x)= = =

cos’ x cos” x cos’ x

’ _ rE: rE:
f(O)—laf(éJ 2,f(3j 4

. . . 2
They are in geometric sequence since 1 =

4

5 =2

£1(x) =3ke* =30
f1(2)=6<12k-30=6<12k=36 < k=3

(a)
(b)

(a)
(b)

(a)

(®)

f’(x)=kcosx+3

k cos £§]+3—85k(%)+3—8 k=10

G 1 (i) 0.5

, o1

@ 0 () —3

»H 1

() 2

(i) ' (14)= ') (or f'(5)or f'(8)) =-1

There are five repeated periods of the graph, each with two solutions,

ie number of solutions is 5 x 2 =10



23.

24,

25.

(a) f'(x)=cosx—xsinx

(b)

Mind: correct domain, 0 <x < 6 with endpoints in circles,

approximately correct shape,

local minimum and local maximum in circles.

(c) ye[-2.38,5.10]

f'(x)=2ax+b, f"(x)=2a
f0)=2<=c=2
fl0)=-3<b=-3
f"0)=6=2a=6<a=3

f(x)=ax’ +bx’ +cx+d
x)=3ax’ + 2bx+e
["(xy=6ax+2h
f0)y=2=d

M= =sa+b+e+2=3u+Ib4e

2=2a+b
f{0)=-3=c
[ (=l)=6=—6a+2b
4
h =k. it = —l
5 5
5

o 12 5
flx)= _EI +?.r' —3x+2 (Accept a=—

b=



B. Exam style questions (LONG)

26.

27.

(a)
(b)
(c)

(d)
(e)

®

(@)
(b)

(©)

(d)

fH=5<2+a-5+b=5<a+b=8
f(x)=6x"+2ax—5
ffH=7T<6+2a-5=7T<=2a=6<=a=3
b=5

f'(0)=-5

fl(x)=7T<6x>+6x-5=7< 6x> +6x—12=0
Sx'+x-2=0

Solutions: x =1 (expected, this is P) and x = -2
y=2(=2)"+3(-2) -5(-2)+5=—-16+12+10+5=11
Hence Q(-2, 11)

6

mPQ=_—3=—2

y=5=2(x-1)< y=-2x+7

f(x)=4x", f"(x)=12x", f"(x)=24x, fP(x)=24
g¥(x)=24

™ (x) = m!
k(x)= 1 =x
X

1

() kK(x)=—x7= 2 k'(x)=2x" = % , k"(x)—6x7" =

k9 (x)=24x" = %

n!

(i) k" (x)=(-1"

n+l
X

4
X



