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! Uva Wellassa Umversn‘y, Sri Lanka
o _{f End Semester Examination — March 2011

SCT 103-0 Basic Calculus u u o4

Time: Two (02) hours W

Total 04 Questions
Answer all questions

1. (a) Determine whether each of the followings is function:

i y=-11 i, y2=—x?4+1 .
4 [4 marks ]
(b) Given f(x) = — ;x % —1, find each of the: foilowmgs
iLOFO) i f (5) i, F(3x + 1) iv, L) e g _
[6 marks]
(@I f(x) =x%and g(x) = Vx? + 2, find: G
iog(e@) i fle@) i f(o(F))  iv.g(Fo(0))
| ' | | |6 marks]
(d) Find the domain and the range of the following functions. Use interval notation where -
it is applicable,
fx)=5 . . iLgx)=v4—-x% i h(x) 22+ 1)
. o : ’ L 1 ‘
iv.p(x) = i v. F(x) = . (x + 3)
[10 marks]
2. (@) Find each of the following limits, if they exist:
43 452047 oy %4
i lim,.,, m it imy ., -—
er 1 udipysg 32w Dn
111 Iimu__,w m iv, hmx,,,».w% | |
403202 4. - : S
v. Himy_g W vi. limy,,_, VX*+ 3% + 6 |
» : [12 marks]
(b) Determine whether the following funcii_ons are continuous at the given point ¢;
e R gy : :
LfG) ==~ ate=2 : ii.g(t):{)t-i’zfmﬁl atc=1 o
x~2 : 2 Lift=1
x+3,ifx#3 G . g
dichx) = { A atc=3  ivplx)= { . ’tf g 1 ate=1"
’zfxmg 1} 1fxw
[12 marks]
Page 1 of2
o 17 ]




3. (a) Differentiate each of the following functions with respect to x.

g = [+ 5]

1 f(X} = g3 +.3 e 5 it ivtq(x) m %;}?C %0

v. z(x) = [x*sinx + tanx — 2]
fiLAlx) = [(x+ D (x+ 2)(x ~ 3)]
[10 marks]

(b) A spherical balloon is inflated at a rate of 100ft3/min. Assuming the rate of inflation

(b) Aforce of 1200N comﬁrésses a spring from its natural length of 18 cm o a length of 16 cm.

©

* [pm means picometre, or 10" metres.]

remains constant, how fast is the radius of the balloon increasing at the instant the radius is
4 fe?
3 [6 marks]

(¢) A small retailer can sell » units of a product for a revenue of r(n) == 8.1n and at a cost of

e(n) = n® — 7n? + 18n, with all amounts in thousands rupees. How many units does it
sell to maximize its profit? «'
[ Hint: profit = revenue — cost ]

[10 marks]

4. (a) Compute each of the following integrals:
b f(e® 430 - 22+ B)dx U [R(6x% — x4 5) dx |

. L
1. f *“““‘““'““;:g‘“—“* d

uu 0, iv, ff‘l{zx -~ e*)dx

110 marks]

How much work is done in compressing it from 16 em to 14 cm?
. : o . . b -
[Hint: The work done by the force along the x-axis from g to bis; W = fa kx dx, where ki3

the spring constant, Force F = kx| ‘ e
[6 mars.

The work done when electric charges move toward each other (or when they are separated) is
. bk ey . N .
given by: W = fa m%gﬁdx, where g1 and ¢; are in coulombs (C), x is in metres, the force is

in newtons and & is a constant, k=9 x10°,

An electron hasa 1.6 x 10" C negative charge. How much work is done in s&p&r&ting fwo

electrons from 1.0 pm to 4.0 pm?

[8 marks]
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