ADVANCED HIGHER MATHEMATICS

Exam Questions on Basic Differentiation

1. Given that y = sin(e™), find % :
X

_ _y2
2. Given f(x)= X" showthat f'(x)=1F2*" X"
1+x @+x°)
x* -1
3. Given f(X) = — 1,obtain f’(x) and simplify your answer.
X+

X2

4. Given f(x) = 1_—2 find f'(x), simplifying your answer.
1+4x

5. Given the curve y = , calculate the gradient when x = 2.

x> +4

5X

6. Differentiate y = © .
7X+1

x2-1

e
2

7. On a suitable domain, a function is defined by f(x) =

Find f'(x), simplifying your answer.

8. Find the gradient of the tangent to the curve
y =2XJXx-1

at the point where x =10.

9. Given f(x) = x(1+x)", obtain f'(x) and simplify your answer.

10.  Given f(x)=(x+1)(x—2)%, obtain the values of x for which f'(x)=0.

11.  Afunction f is defined by
F0 =25 x=l.
Xx—1

Find f'(x) and deduce that the derivative is always negative.



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

(a)  Differentiate f(x)=e*"".

(b)  Differentiate g(x) =Inv/x*+3.

1+x

Given that f(x) = In(l—j , find f'(x), expressing your answer as a single fraction.

Obtain the derivative of f (x) = exp(sin 2x).

Obtain the derivative of the function

f(x) =xInx

Find the equation of the tangent to the curve y = xIn x at the point where x =e.

(x>0).

Differentiate the function w, xz0.

X

Differentiate and simplify where possible:

(a) f(x) = In(L+ x?)

2+sin X
2+ COoSX

(o)  9(x)=

Differentiate the following functions, simplifying where possible.

1+sinx

(a) f(x)=———, 0<x<~r

1+2sinx’

(b) g(x) =In(L+e*)

Differentiate the following functions with respect to x:

@ y=x%"

X
(b) f(x) = :

COS X 2
Differentiate 1+Inx

3x

Given that y =e** cos x, find

dy

dx

, Where x > 0, and simplify your answer.



23.

24.

25.

26.

217.

28.

29.

30.

31.

(@  Given f(x)=x’tan2x, where 0 < x < % , obtain f'(x).

2

(b) For y= L+x , Where x # —1, determine dy in simplified form.
1+x dx
: 5x Lo dy
Given that y =e”* tan 2x, find ax
X

Differentiate the following functions.
(a) f (x) =e*sin(x?)

3

X
(b) g(x) = m

Differentiate the following, simplifying your answers as appropriate.
a f(x)=eXtanx, —Z<x<Z
(a) () 5 5

_ C0S2X

() 9=""73

Differentiate f (x) = e***sin’x.
Given f(x)=sin xcos® x, obtain f'(x).

5x+1 .. dy
a For y=—— find ==
@) y X% +2 dx

(b)  Given f(x)=e*sin?3x, obtain f'(x).

@  Given f(x)= 21 optain £(x).
X“+1

(b) Let g(x) = cos® xexp(tan x) .
Obtain an expression for g'(x) and simplify your answer.

@) If f(x)= I2n_>2< x =0, find f'(x). Fully simplify your answer.
X

(b) If y=cosec?3x, show that gy +6ycot3x=0.
d
X

. Express your answer as a single simplified fraction.



32.

33.

34.

35.

36.

37.

38.

39.

40.

Differentiate the function y = I3n_x1 , X >0, with respect to x.
X* +

Differentiate the following functions with respect to x, simplifying your answers where
possible.

(@  h(x) =sin(x*)cos(3x)

_In(x+3)

(b) © (x+3)

Differentiate with respect to x

cot2x

g(x) =e™, 0<x<%.

sec? x

A function is defined as f(x) =e where 0 < x < % :

Find the exact value of f ’(%)

Differentiate and simplify as appropriate:

@ f(x) = exp(tan%xj ,where —zr<X<rx

(b)  g(x)=(x*+1)In(x*+1), where x>0

Given that f(x) = v/xe™, x>0, obtain and simplify f’(x).
Differentiate

sin X
1+cosx

g(x) = —T<X<7,

and simplify your answer.

2 —
Given that y =In(1+sin x), where 0 < x < g , Show that d Z = !

dx?> 1+sinx’

A curve is defined by

sin X
y= for0<x<r.
2 —C0SX

Find the exact values of the coordinates of the stationary point of this curve.



41.

Let f(x):li for x > 1.
nx

@) Derive expressions for f'(x) and f"(x), simplifying your answers.
(b) Obtain the coordinates and nature of the stationary point of the curve y = f (x).

() Obtain the coordinates of the point of inflexion.



