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FOUNDATION STUDIES IN ENGINEERING (ELECTRICAL & ELECTRONIC)

KEO014: DIFFERENTIAL CALCULUS

ANSWER ANY FOUR QUESTIONS

Question 1

(@) Find the followings:
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(b) Find the discontinuities (if any) for the follavg functions

) f(x)=xi_1

X+2

i) f(x):2—
X< —=3x+10

(c) Determine whether the following functions ar@touous:
) f(X) =+42x-5+3x ,a=4

1
J-x

,a= -2

i) f(x)=3x2+7-

r{arks)

(3 marks)

(3 rs)y

(3 marks)
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(2 marks)

(3 marks)

(2 marks)

(3 marks)

(Total = 25 marks)
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Question 2

(@)

(b)

(©)

Find the slope at the given point, P for each efftilowing functions:

i) f(X)=-5x°+8x+2; P(-1,-11) (3 marks)
i) f(X)=Xx3+xX; P(1,2) (3 ks
i) f(x) =3x% -12x+8 P(3,-1) (3 marks)

With the results obtained in part (a)(i), (3)é&nd a(iii), find an equation of the tangent
line for each of the functions in (a)(i), (a)(iéa(iii) at their respective P points.
(12 marks)

Find the average rate of change fiafx) = 2x?, between x=0 and x=3.

(4 marks)
(Total = 25 marks)

Question 3

(@)

(b)

Differentiate the following with respect xo

i) f(x)=5%x2+3x (2 mayk

.. x3 +4

i f(x)= (2&arks)

i) f(x) = 4x2 —é—% (2 marks)
X

Differentiate the following functions by usiniget product rule:

) f(x)=(x%-4x+6)(1-3x3) (3 marks)
ii) f(x)=eXsinx (qarks)

iii) f(x) = (x2 -3x)(2x2 +3x+5) (3 marks)
iv) f(x) = 3x3 +4x)(x - 5)(x +1) (3 marks)
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(c) An object moves in straight line so that itsipos aftert seconds is given by
s=1+2t+5t2. Find the velocity of the object when:

) t=0
i) t=2 and
i) t=4
(7 marks)
(Total = 25 marks)
Question 4

(@) Solve the following using the chain rule:

)] %_\/x3+cscx} (3 marks)
.. d 5 ]
i) d—tan(x +1) (3 k)
X
ii) di xz(x—2)4] (3 rksY
X

(b) Differentiate the following functions:

2
i f(x):3_22L (4 marks)
X< -1
X3
i) ()= (4 kY
1+x
eX
iy f(x) =2 r(arks)
SINn X
iv) f(x)=XFDEX=S) (4 marks)

+2

(Total = 25 marks)
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Question 5

(@)

(b)

By applying L’'Hospital’s rule, solve the follongs:

. .. Ccosx+2x-1

i) lim ——
X0 3x

. ef+e™X-2

i) lim

x-0 1-c0s2x

. 4tanx
i) lim
X () 1+ secx

3x
iv) lim S
X — 00 X2
X —-X
v) lim £
X—>0 X2
Differentiate the following trigonometric funotis:

) y= sinx
1+ cosx

i) y=se(xtar x

i) y=seddcotd

(3 marks)

(3 marks)

(3 mayk

(3 marks)

r(garks)

3 rparks)

r(Earks)
(4 s

(Total = 25 marks)
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Question 6

(@) Locate the extrema of the following functionshwthe given intervals:
i) f(x)=4-x?; [-2,1] (2 i)

i) f(x)=1/x; [-1,2] (2urks)

®) f(x) = x3 —12x, find the maximum and minimum valuesfafn the closed interval
[-3,5] and sketch the graph bf
(5 marks)
© f(x) = (x—1)2/3 +2, find the maximum and minimum valuesfain the closed
interval [0,9] and sketch the graphfof
(5 marks)
(d) Find the critical numbers(if any) of (x) = 2x3 +3x2 —12x, for intervals [¢0,00] ON
whichf is increasing and decreasing, and locate allivel@xtrema.

(10 marks)
(Total = 25 marks)

— END OF PAPER -
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