TECHNICAL UNIVERSITY OF MOMBASA
UNIVERSITY EXAMINATIONS
BFSQ/BTAC B
AMA4109;: CALCULUSFOR SCIENCES
INSTRUCTIONS; ANSWER QUESTION ONE AND ANY OTHER TWO

QUESTION ONE (30MARKS)

(@) Integrate the function f (x) = 3x* — 2x+5. (2mks)
(b) (i) Definewhat ismeant by f : X ——Y isacontinuous functionat x=a. (2mks)
(i) Investigate continuity of f(x)at x=-1and x=1 where
2-x,x<-1
X,-1<x<1
f(x)= : 4mks
=1, 1 (4mks)
4—-x,x>1
_dy . .
(c) Find v if y=2xe (3mks)
X
(d) Evauate the following limits
2 f—
Q) Iimw. (3mks)
x—0 X
iy lim=YX (3mks)
X—>0 1+ \/;
(e) Find the areabounded by x =4-y* and the y-axis (4mks)
(f) Decompose the rational fraction _ SXx+2 (4mks)
(x+2)(3x—-2)
(g) Usefirst principles to differentiate f (x) = x* + 2x. Hencefind f'(2). (5mks)

QUESTION TWO (20MKS)

(a) Find the derivatives of

(i) g(x)=(x®-3x*+6x+12)° (3mks)

. 3x-3
(i) f(x)= 40 (3mks)
(i) h(x) =In(x® + 4) (2mks)
(b) Usedifferentialsto approximate the value of </1.97 (5mks)

(c) Differentiate f(x)=+/x—21and hencefind
(i) the domain of f (x).
(ii) thetangent lineat x=10. (7mks)



QUESTION THREE (20MKYS)

(a) Differentiate the function y =+/xsinh™x? (3mks)
(b) Find the vertical asymptotes of f (x) = ﬁ (4mks)
d 1
(c) Show that — (cosec™x) = — (4mks)
dx XV X2 -1
(d) Find the equation of tangent to the curve x=3t* +1, y = 2t>+1 that passes through (4, 3)
(5mks)
(e) Findthelinearization of f(x)=+/x+3 a x=1and useit to approximate~/3.8 . (6mks)
QUESTION FOUR (20MKS)
(@) Integrate by substitution
(i) j 31— 3xdx (3mks)
(I x)2
(ii) j 2 dx (3mks)
X
1
ii dx 5mks
(i) [ 5 (5mks)
(b) Integrate by parts
(i) I x* In x dx (4mks)
(ii) j x3e*dx (5mks)
QUESTION FIVE (20MKS)
(@) Find all intervalswhere f(x) = % x* —3x° +5x—4 isincreasing or decreasing. (4mks)
(b) Differentiate
(i) f(x)=e" coshax. (2mks)
(i) y=— . (4mks)
1+ cosx

(c) A ladder 10m long rests against a vertical wall. If the bottom of the ladder slides away from
thewall at arate of 1m/s, how fast isthe top of the ladder sliding the wall when the bottom of
the ladder is 6m from the wall? (4mks)

3

(d) Find the arc length of on y:%+2ion %s X< 2. (6mks)
X



