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d)

e)

b)
c)

d)

a)

Using the first principle method, differentiate the following functions:

i)

1)

y=3x+7
y=15

QUESTION ONE (30 MARKS)

Suppose that f is a function for all real numbers t defined by:
f(tH)=3(2t-1)+2;
Evaluate: 1) f(x+1)

1) (1)

Given f(x):x3—3x2—4x and g(x)=x-1, find:

i)

1)

Given the equation of a line L; is 3y+6x+10=0, find the equation of the line perpendicular to

f(x)g(x)
f(x)
g(x)

L, passing through point (2,6).
Evaluate the following limits:

i)

ii)

2
Limx Tx+10
x—2 x_2

Given f(x)= Jx and g(x)=x+2, find:

1)
ii)
iif)

A closed tin in the shape of a cylinder is to have a capacity of 250ITmls. If the area of the
metal used is to be a minimum, what should the radius of the tin be?

fog
gof
fof

QUESTION TWO (20 MARKS)

Find the area enclosed by the curve y=x*+5x+6.

Determine whether the points A(1, -1), B(3,2) and C(8,10) are collinear, that is, lie on the

same line.
Differentiate

i)

1i)

i) f(x)=vx’+2x+6

y=2x"+4x+15

x=4y+19

QUESTION THREE (20 MARKS)

What do you understand by the following terms:

1)
ii)
iif)

continuous function
“hole’7
limit of a function
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(3 mks)

(2 mks)
(2 mks)

(2 mks)
(3 mks)

(3 mks)

(3 mks)

(3 mks)

(2 mks)
(2 mks)
(2 mks)

(6 mks)
(4 mks)

(3 mks)

(2 mks)
(2 mks)

(3 mks)

(2 mks)
(2 mks)
(2 mks)



b)

c)

a)

b)

c)

d)

d)

Describe the following function:
X 4+2 if x<2
X +6 if x>2

f(x)= 10 if x=2 (3 mks)
1
if x<?2
x> =2 /
Differentiate and hence find the gradient at a specific point indicated.
i)  y=Qx*+x+D(x*+2) at (0,1) (4 mks)
i) y=0Gx"+4)"(x+4) at (0,16) (4 mks)
2
i)y =YX FOHL 0 (3 mks)
x+1

QUESTION FOUR (20 MARKS)

Find the tangent and normal line to the curve f(x)=2x"+2x+4 at a point (1,2)

(5 mks)
An object moves along a line in such a way that its position at time t is S(t)=t’-6t*+9t+5
L Find the acceleration and velocity statement and hence evaluate acceleration and
velocity at time t=2 seconds. (4 mks)
1l When is the object stationary? (3 mks)
Given y=2x"-6x,
1. Find the critical points. (2 mks)
1. Using the second derivative method, find the local extrema. (3 mks)
[ G +x+Dax (3 mks)
QUESTION FIVE (20 MARKS)
Define a function and give an illustration of function operating like a machine.
(3 mks)
Using the definition of a limit, show that:
i) Lirlroz(3x +5)=35 (4 mks)
i) Lirgz ¥’ =0 (4 mks)
Differentiate:
) y=0Bx-1)x-4) (3 mks)
2x+3
ii) = (3 mks)
Y 2x-3
Evaluate [ (x* +4x)kix (3 mks)
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