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INSTRUCTION:

Answer all the questions in Section A and two questions from Section B.
SECTION A

QUESTION ONE (30 MARKY)

a) Let f(x)=1 x_3
cx?+10,x>3

Find the value of cso that f(x)is continuous atx = 3.

x> -9

,X<3

b) Find the roots of the following functions:

(i)
(i)

c) Evaluate the following limits:

(i)

(i)

(i)

f(x)=x2+3x+2

f(x)=x>—-2x*—5x+6

Iirr123x2 —4x+7

lim

4y® —3y? +5y -9

x> 5y® +2y* — 6y +3

d) Differentiate the following with respect to x :

()
(i)
(i)
(iv)

y = xe*
y =tanx

y=(2x-5)°

Giventhat x =t®—tand y =4—t?

e) Find the second derivative of the following:

(i)
(i)
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MATH 121
SECTION B

QUESTION TWO (20 MARKYS)

a) Given that f(x)=x?and g(x)=3x+1. Find:

Q) f.g (2 Marks)
(i)  Theinverse of g.f (3 Marks)
2 — —
b) Find the value of asuch that Iiml% exists. What is the value of the limit?
x>l X —2X—
(3 Marks)
1 5, X<-1
(x+3)
c) Let G(x)={2-x-1<x<1
3
—— x>1
X+2
Find all values of xwhereG is not continuous. (4 Marks)
_ VOX* + X2 y
d) Giventhat f(x)=15,2 3y 1~
X, x<0
Is f continuous atx=07? (4 Marks)

e) The gross domestic product (GDP) of a certain country was N(t)=t2 + 5t +106 billion dollars

tyears after 1990.
(1) At what rate was the GDP changing with respect to time in 1998? (2 Marks)
(i)  Atwhat percentage rate was the GDP changing with respect to time in 1998?
(2 Marks)
QUESTION THREE (20 MARKS)
a) Find the limits of the following trigonometric functions
. sin 3x
i 2 Marks
® x->0 tan 5X ( )
(i) lim 2NX—SNX (3 Marks)
x—0 X
_ 2
(i) lim1=S0s2X+tan"x (3 Marks)

x—0 Xsin X
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MATH 121

b) Use the power rule to determine f'(x)=3/2x — 4 . Then find an equation of the line tangent to
the graph of f at the point(6,2). (4 Marks)

c¢) Determine the stationary points of the curve y = 3x* —8x® + 6x . Hence

(i)  Find the Coordinates of the stationary points. (3 Marks)
(i) Classify the stationary points. (3 Marks)
(iii)  Sketch the curve. (2 Marks)

QUESTION FOUR (20 MARKYS)

a) Define a function. (1 Mark)
b) Use y=+/x to approximate the value of Vi1 given thatx =1. (4 Marks)

c) A distance-time graph is represented by the equation S = 2t> — 2t* —3t.

Evaluate;
()  Velocity at the time t =2s (2 Marks)
(i)  Acceleration attime t=1andt=3. (2 Marks)

(iti)  Show that the minimum ever attained occurs when t =

2 +e\3@ (3 Marks)

d) Find the points of the curve y = x* +4x® —3 at which the gradient is zero, hence determine

the nature of the points. (8 Marks)

QUESTION FIVE (20 MARKYS)

a) A2% error made in measuring the radius of a sphere. Find the percentage error in the
volume. (4 Marks)
b) A ball is thrown vertically upwards. At time t seconds, its height h meters is given by
h =20t —5t. Calculate the ball's maximum height above the ground. (3 Marks)
¢) One side of a rectangle sheep pen is formed by a hedge. The other three sides are made using

fencing. The length of the rectangle is x metres; 120 metres of fencing is available.
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MATH 121

(i)  Show that the area of the rectangle is % x(120 — x)m?. (2 Marks)

(i) Calculate the maximum possible area of the sheep pen. (2 Marks)
d) Gas is escaping from a spherical balloon at the rate of 300cm?®/s . How fast is the surface area
shrinking when the radius is300cm ? (3 Marks)

e) A particle travels in a straight line so that at time t seconds after the start, its distance f (t)

from a fixed point zero on the straight line is given by f(t):t3 —4t* +12. Evaluate:

(i)  The velocity after 2 seconds. (3 Marks)

(i)  What is the acceleration after 4 seconds? (3 Marks)

|
Vision: Nurture and Transform for the World
Mission: To Contribute to the World through Education, Research, Training, Consultancy, Innovation, Outreach and Collaboration

Page 5 of 5



