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! jease answer accorqing to the order of the questions. Answer all the 4 (,FOUR) questions
The symbpls h?ve their usual meanings. Mark, of each question and the cor;espondin;co--ah
PO are written in the brackets.

1. a) The formula for the power output P of a bat-l.ery is
P = VI –Rr2

where P is the electrc)motive force in \ olts, R is the resistance in ohms) and /
IS the current in amperes. Find the current that corresponds to a maximum
value of P in a battery for which r = 12 volts and R = 0.5 om. Assume
that a 15-ampere fuse bounds the output in the interval 0 s / < 15. could
the power outPut be increased bY repiac;ing the 15-ampere fuse with a 20-
ampere fuse? Explain .

Coughing forces the trachea (win(Ipipe ! to contract> which affects the velocity

u of .tye fir passing through the trachea. The velocity of the air during
coughing is

u = k (R – r)ri, 0 g r <' R
where k is a constant, R is the normal radius of the trachea> and r is the radius

Siurlng coughing. \Vllat radius will produce the maximum air velocity?
Using the second derivative test find the relative extrema of /(x) i _315 +

X

(10)
(C02)
(PO 1)

b) (10)
(C02)
PO 1)

C)

2. a)

(10)
(CO 1)
(PO 1)

(10)
(C02)
POI)

A farmer plans to fence a rectangular pasture adjacent to a river (see the
Figure Q2.a. The pasture must contaIn 405,000 square meters in order to
provide enough grass for the herd. No fencing is needed along the river. What
dImensions will require the least amount of fencing?

gi&BKT

Figure Q2.a: A Rectangular Pasture Adjacent to a River
Use Newton’s Method to approximate the zeros off(x) = 213 + 1..2 – x +
1. Continue the iterations ynti! T-wo successive approximations differ by less
than 0.0001. - - '- '
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C) Find the fia-9jthe region bounded by The graph of y = 2xF _ 3i, + 29 the x_

axis, and'he $ettical -lines x = 0 and x = 2.
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3. a)

b)

Find the general solution the following differential equations:

(i)y(2rp +1) a+x(1+2xy–x3y3 )@= 0.

(ii) (D4 – 81)X = 0, where D ={

Th, m,tID„ of , m„s ,n„h,d to , spring with ,*t,m,1 fo„, /(r) = 5 ,os4r
is shown in Figure Q3.b, which satisr-les the following initial value problem
(MP):

! I+1.2:+ 21 =/(r), with X(0) = +, 1’(0) = o.

Apply undetermined coefficients method to solve the above-mentioned IVP.
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Figure Q3.b: A block-spring system with an external for/f).

C) Solve: y’'–4),’+4y = 41 + 813. (10)
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4. a) Find the charge g(f) on the capacitor in an LRC-series circuit in Figure Q4.a

when 1 = 0.25 henry(h), R = 10 ohms ( Q ), C = 0.001 farad (D, E(r) = 0,

q(0) = go coulombs (C), and i(0 ) = 0. Write the linear second-order
differential equation that satisfies the LRC -series circuit. Hence formulate the
IVP and solve it

Figure Q4.a: LRC -series circuit

b) Apply variation of parameters method to solve 2y- – 8)'' +8y = (x+ 1)ez;. (10)
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c) Solve: x=y" – 7l7’+16)' = 0 with)/(1 ) = 0.y’ (1) = 1.
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