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Question One (30mks)
@ Evaluate the following units

(x- 6)°(3x+2)°

G  Lim
x® ¥ (4X2 ) 3)15
N . n*+4n+3
Lim—————
(1) ey 3n°+7
2 -
Qi) Lim— 2

) . COSX- COS3X
(iv) Lim————M—
X® 0 X

(b) Find % of the following functions from the first principles
X

(i) y=3x"+2x+1 a x=1
(i) yzi2 ax=2
X

(© Let Limx, = A and L(érg y,, = B then show that

x® ¥

0] Limx,+y, =A+B

X® ¥
(i) Limx, y, = AxB
n® ¥
(d) Using e - d definition of limits show that;

Lim2x® +4x+7 =13

X® 1
Hence evaluate the value of d when

() e=0.1 a x=1

(i) e =0.03 a x=2
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Question Two (20mks)

@ Find &Y0f the following functions
edx g

(i) y=(2x2+4)(x4+2x+3)
(i) y=(6x+2x+4)°

(i) 2x%y+4xy+x+8=0

(b) Evauatethe following limits

L X+4

(i) Lim&+19
e Xg

X® ¥

sin X + cosX
2

(i) Lim

x® 0 X
(c) Verify that L(I@I‘P 2x° +4+2=8

Question Three (20mks)

€) Find éﬂgof the following functions
edx g

() y=d9n3x

(i) y=cos4x+3n3x

(iii) y=e*sin® x+4cosx
o 4 oo

(iv) y :e—X
€

(b) From first principles show that

d, .
&(cosx)— sin x

Page 3 of 4

(3mks)

(2mks)

(4mks)

(3mks)

(4mks)

(4mks)

(3mks)

(3mks)

(3mks)

(4mks)

(7mks)



Question Four (20mks)

3n is§as n® ¥
2n-1 2

@ Prove that the limit of the sequence X, =

stating the values of N such that n>N we shall have the inequality |x, - g<e valid for any

arbitrary e > 0 then find the values of N if
(i) e =0.03
(i) e =0.003 (10mks)
(b) (i) Findthe velocity and acceleration at thetimet = 2 for a particle moving ina
straight line if its motion obeys the law

S=t®+5t>+4 (4mks)
(if) When isthe particle stationary? (3mks)
(© Find Lim& & - 2% (3mks)

x®0  X-9nX

Question Five (20mks)

() Write the equations of tangent and normal to the curve x* - y* - 2xy =0 at

apoint (1, 2) (5mks)
(b) Determine whether y = Acosax + Bsinax satisfies y" +a’y =0 (5mks)
(c) Investigate the local extremaof the curve y = 2x* +6x+2 (5mks)
(d) Find the area enclosed by the curve y = x* - 16 (5mks)
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