UNIVERSITY EXAMINATIONS

FIRST SEMESTER 2014/2015 (€ }
MAT 110: BASIC CALCULUS

INSTRUCTIONS: Answer QUESTION ONE (COMPULSORY) and ANY OTHER

TWO Questions

QUESTION ONE (COMPULSORY) (30 MARKS)

a) Evaluate the following limits

i) 1in217x2 ~3x+11 (2 Marks)
2 -
T O ' (3 Marks)
=15 4x—=6 z
b) Obtain the derivative of the function y =~/2x —4 with respect to x from first
principles. ‘ ' (4 Marks)

¢) ¥ind the equation uf the tangent line to the curve y =4x° —5x? + 2 at ihe point
x=10.5 (5§ Marks)

d) Find Zt;f for the curve implicitly defined by the functions:

i) Sxy+x*+2y° =10 (2 Marks)
ii) ¥*+7x'y* -4y =0 at (1,1 (3 Marks)
e) Evaluate the following integrals
Do [xBr-x )dx (3 Marks)
0
i) [143Cosx+e*dx (3 Marks)
0

d
0 If :ixji =20x> —~12x* +5 fora particular curve, and it is known that y = 40 when

X = 2. Determine y in terms of x (é Marks)
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QUESTION TWO (20 MARKS)

a 2
oy Tt 2. sien it yess o (4 Marks)
55 5x—8

b) Given the curve y = Zn_c?' —3x+1 at x =3determine the equations of:
i) the tangent. (4 Marks) v
i) the normal. (3 Marks)

¢) Find the stationary points of y =2x" —2x* —2x+1 and determine their nature

{9 Marks)
QUESTION THREE (20 MARKS)
cql
dy puss ™"

a) Find o giventhat y=¢‘tan4s and x=3Sin2s i : (5 Marks)

b) Given the function: /ix) =x - k’x
i) For what value ¢’ £z will f{x) have a stationary point at x = -27 (3 Marks)
iiy Determine the nature of the stetionary point in i). (2 Marks)

¢) Evaluate the following integral:
4
[Vx(x? —5)ae (5 Marks)
I

d) Find the area under the curve y = x*(x—2) from x=2 to x =5 (5 Marks)

QUESTION FOUR (20 MARKS)

d(Sinx) _

e e

b) The acceleration of a particle t seconds after it starts moving is (10t —3£)m/s>. The
particle started with a velocity of 4 m/s. Find:

a) Show that Cosx  from first principles (5 Marks)

1) The velocity of the particle in terms of t. (3 Marks)
ii) The displacement of the particle from its starting point in terms of t. (3 Marks).
iii) It’s velocity after 2 seconds. (2 Marks)
_¢) Find the area bound by the curves y=8-x? and y = x* (7 Marks)

7 X



OQUESTION FIVE (20 MARKS)

a) Differentiate the following functions with respect t Xt

i. y=3Cos(x’-10) ( 3 Marks)
ii. y=>5x"Tan8x (3 Marks)
2 b) Evaluate the following integrals
i |Sin(2x+Ddx (3 Marks)
i [3e’tdy ( 3,Marks)
¢) Find the area of the region bounded by the parabola y* = 4x and the line .
y=2%~4 R ST (8 Marks)
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