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MATH 121

INSTRUCTIONS TO CANDIDATES

® Answer Question ONE (COMPULSORY) and ANY TWO Questions

® Do not write on the question paper.

® | AIKIPIA UNIVERSITY observes ZERO tolerance to examination cheating.

QUESTION ONE (30 MARKYS)

(@). Find the following limits

2 —_— f—
Q). lim 2 =%X=2 (3 marks)
x>1  x+1
(ii). Iirrg—M (3 marks)
X—>! X
(). (). Define continuity of a function (1 mark)

(if).  Find the constant a so that the function is continuous on the entire real

X3 x<2
line f(x)={ 3 marks
) {axz,xzz ( )

(iii).  State the three conditions that must be satisfied for f(x) to be continuous
(3 marks)

t> +1

(c).  Find the derivative of y= by first principles (4 marks)

(d).  Find the value of the derivative at the indicated point f(x) = 3x(x2 —gj,(z,ls)

X
(3 marks)
dy
(e). Find X of the following functions
y=x*(2x-1)

(i) (3 marks)
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MATH 121

x' -5
Yy== 3

(ii). X+ (3 marks)
().  The sum of two positive numbers is 16, find the numbers if the product of the squares

IS to be a maximum (4 marks)
QUESTION TWO (20 MARKYS)

2
@. If y=e"sinx ,show that d—Z—Zxﬂ+2y=0 (6 marks)
dx dx
2
(b).  Given that x:t+}, y:t—lfind d_z/ (6 marks)
t t dx
(c).  The total profit y( in shillings) of a company from the manufacture and sale of x bottles is
b X
iven by, y=———+2x-80

J y 400
(1) . How many bottles must the company sell to achieve maximum profit (4 mark)
(i).  What is the profit per bottle when this maximum is achieved (4 marks)
QUESTION THREE (20 MARKYS)
(@ . Find the derivatives of the following functions

F(x) = Sec X

(i). 1+tanx (3 marks)

@i). y=+2x+3 (3 marks)

(iii). vy =In(2x%) (3 marks)

1

(b). Given y=x2 find an approximate value of /4.01 (4 marks)
(c). P isthe point (4,8) on the curve y = x*—5x+12

(). find the equation of the tangent to the curve at P (4 marks)

(i).  Find also the equation of the normal to the curve at P (3 marks)
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MATH 121
QUESTION FOUR (20 MARKYS)

@. (a) Findy" given that

X

0] X=1Yye (4marks)
i). Xy +x’y=x+3y (4 marks)
@iii)).  y=x" (4 marks)
(b).  Sketch the curve y =3x*—2x° (8 marks)
QUESTION FIVE (20 MARKYS)
@. Find the constants A, B and C such that the function y= Ax*>+Bx+C satisfies the
differential equation y"+y'-2y = x? (6 marks)
. x* -9
(b). Use L’hopitals rule to evaluate the limit XILrgm (4 marks)
(c). Find the maximum and minimum values of the function (6 marks)

y =2x>—-3x* -36x+10

v(t) = 2000e°*

(d). The value of a computer t years after purchase is shillings. At what

rate is the computer’s value falling after 3 years. (4 marks)
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