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Topic 10: DIFFERENTIATION TECHNIQUES 'G'”_P
Tutorial Worksheets

1 By considering the derivative as a limit, show that the derivative of x’ is 3x.

[NOO0/1/4]
2 Differentiate each of the following with respect to x simplifying your answer.
x 1Y
() — ) i+Vx ©) [ : ]
4—x 2x” +1
x(8—x? 1 362 (x° 1)
[Ans: (a) ( ) (b) ( )

3 () ———1
(4—x2)5 4,/x(1+\/;) (2x3+1)

3 Find the derivative with respect to x of

(a) cosx’, (b) cot(1-2x%),
secx
¢) tan’(5x), d '
s ( ) @ 1+ tan x
1 9 ) X t X _1
[Ans: (a) ~L sinx (b) 4xcosec’ (1 = 2x2) (¢) 15tan’ (5x)sec’ (5x) (d) sec.x tan - )
180 (1+ tanx)
4 Find the derivative with respect to x of
1
(a) y= e1+sin3.\' (b) y= xze'\.
1-x In(2x
(©) y= ln{ - } d y-= In(2x)
1+ x° X
(e) y = 10 )-2 (3x4 o e\) (f) y — 3111(5“1.\‘)
in3x : 1-In(2
[Ans: (a) 33 05 3x (b) e” (2x-1) (o) _1+—x7 (d) w
(1-x)1+x?) X
(e) . () 3" cotxIn3]
(3x4 —e"')ln 2
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5 Find Ey in terms of x and y for each of the following:

(a) Y’ -3x°y+2x’ =1 (b)  (x) =x2"
(e =e"+y d Y =x*+sinxy
ZY x+y
[Ans: (a) ) 2 Zin2 (@22 = gy ZHYomsxy
-1 2y —Xxcosxy

6 Differentiate each of the following with respect to x:

(a) tan '\x (b) SSin"(%j

oy 2
© < @  xtan'Gr)-InX

1-9x
cos 1ox
15x 18x
Ans: c d) tan '3x— -
[Ans: (a) \/_l+x) T = ©- ,— @ o]

7 Find an expression for % for the following in terms of x and/or y:

(a) ¥’ =xsinlx (¢)y=(In x)x
s @y==52 x>0
(b) y=a 8a x°+1

[

}1) (sm Xf \/li—j (b) 2x (¢) yln(lnx)+_x

2
8 Iflny=tan 't provethaty(j1 + (2t — I)Ldjt;J =],

9 If y>+ay+b=x where a and b are constants, show that ix—y+2(j);j =),
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10 For each of the following curves, find the gradient at the specified point:
(a) x’+)’ +3xy—1=0 at the point (2,-1)

(b) y* +x°y* =4a’(x+4a), where a is a constant, at the point (a,2a)
|
[Ans: (a) -1 (b) 9 ]

11 N14/1/2
The curve C has equation x’y+xy°+54=0 . Without using a calculator, find the

coordinates of the point on C at which the gradient is —1, showing that there is only one

such point.
[Ans: (-3,-3) ]
. . : ] 41 ] #
12 Ttis given that x and y satisfy the equation tan™ " x+tan " y+tan~ (xy)= 7
Find the value of y when x = 1.
d ~1 ) dy
i Express —tan " (xy) in terms of x, y and —.
() Express ——tan™ (xy) yand
(ii))  Show that, whenx =1, L4 e —L. [NOO/I/11]
dr 3 23

[Ans: f ()1+( )(xdywj]

: ; dy .
13 Find an expression for ay in terms of 1.

1 t 1 1
Q) x=——,y= b x=—(e'—e"), y=—(e' +e”’
@ 1+22° 7 147 ®) 2( ) 4 2( )
(¢) x=asect,y=atant (d) x=e"cos3t, y=e’sin3t

2 _ 2t _ sin 37 + cos 3¢
[Ans: (a)% i bt

cos 3t —sin 3¢
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14 Differentiate the following with respect to x:

(a) ln(x +of? - 4) (b) sin”" (\/1—7 ) © (x+2)

. 1 —2x 1+ 2x
[Ans: (a) ﬁ (b) T (¢) (x +x7%) [ — +In(x +x7) |]
15 Find % in terms of x and y for the following equations:
(@) siny+x=xy (b) In(1+y)=tan 'x (c) y:sin(x+y)2
- 2
[Ans: (a) _r=l (b) I+y 2(x+y)cos(x+y)
Cosy—X 1+ (

1—2(x+y)cos(x+y)2

2

16 If x* +3xy —y* =3, find gy and d—J; at the point (1, 1). [Ans: —5, 78]
dx dx
dy . dy d d?
o s ) ay s
17 If y=¢&" cos pt , prove that —dt2 2k d +(k +p )y—O. If a1 =2p and —dt2 =3p
9
when 7 = °F , calculate k and prove that p = iy
2p 8Iln2
3
Ans: k=—
[ 4]
18 Find, by the first principles, the first derivative of f(x)=cosx, given that lll’l’(}w =1

X
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