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Section. I

. Attempt any rhree questions.

1 Determine- a, b, ¢ such that the graph of -f(x) = ax3 + bxz_
+ ¢ has an inflection point and slope 1 at (I, i). 4

2 Show that, in general, the graph of the function

: 2
f(x)___ax +bx+c

re 4 sx 4t
- a " ' '
will have ¥y = S & a horizontal asymptote and that when

br + as the graph will cross this asymptote at the point where '

at —cr

—br—as' E . 4‘_
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Find A so that :
Y
- r+ A .
xl—l-bn:w[x - 2AJ =5 4

A mifufacturer estimates that when x units of a particular

commodity are produced each month, the total cost (in dollars)

»

will be

c(x)=—;.-x2+4x+200- .

and all units can be sold at a price of p(x) = 49 — x dollars
per unit. Determine the price that corresponds to maximum

profit. ’ 4
Section 11
Attempt any three questions.

' - o = . 3 I T
Show that if u, v, w are vectors in R® with u + v +w =0

- - .3 —
= UXW=wxu, : 44
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- -4 - ~ .
The vector r(t)=(3cost)i +(3sint)]+ ¢tk gives the

position of a moving body at tim¢ ¢. Find the body's speed

- "

and direction when t = 2. At what time (if any) is the body's

velocity and acceleration orthogonal ? 4%

A boy standing at the edge of a cliff throws a ball upwards

at an angle of 30° with an initial speed of 64 fi/sec. Suppose

that when the ball leaves the boy’s hand, it is 48 fi. above.
the gro‘und at the base of the cliff What are the time of

flight of the bail and its range ? &%

LY

Find an equation of the line which passes through

the Iioinl Q2, -1, 3) and.is orthogonal to the plane
3x — Ty + 5z + 55 = 0. Where does the line intersect the

plane ? ) 4%

, . PT.O.
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Section TH
Attempt_ any {wo questions.
Identify and sketch the curve x2 + 92 + 2x - 18 +1=20.6

Find the distances from the pole to the vertices and

find the equation of the ellipse in rectangular co-ordinates

+

for

1
2-cosB 6

+ . T

Show that the graph of the equation ﬁ +J§ =1 is a

portion of the parabola. ; 6

Find an equation of the elliptical trace in "the plane

x =3 of 42 + 92 + 182 = 72. Also find the length -

of the major and minor axis, and the coordinates of the

foci of the ellipse. ‘ 6




13.

Section 1V

Attempt any three questions,

When two resistances R| and R, are connected in parallel,

the total resistance R satisfies

==l

1,1
R, Ry’
If R, is measured as 300 ohms with a ma:fdmum error of 2%

and R, is measured as 500 ohms with a maximum error of
1]

3%, what is the maximum percentage error in R ? 4%

A paint store carries two brands of latex paint. An analysis
of sales figure indicates that the demand Q fot the first brand
is modeled by

Q(x, ) = 210 — 12¢* + 18y gallons/month

[

where x and y are the prices of the first and the second
brand respectively. A separate study indicates that ¢ months

from now, the first brand will cost x = 4 + 0.18 ¢ dollars/gallon

PTO.
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and the second brand will cost y = 5 + .3,/ dollars/galion.

At what rate will the dema_md Q be changing with respect

1o time 9'months from now 7 444

- , '
15.  Let fix, y, z) .= xyz and let u be a unit vector perpendicular
. L o . .
ioc both v=i-2j+3k and w=2{ +j~k- Find
the directional derivative of f at Py(l, -1, 2) in the direction

of . : ' 4%

16.  The temperature T at point (x, y, z) in a region of space is

given by the formula
T =100 - xy - yz - zx.
Find the lowest temperatt‘trc on the plane x + y + z = 10. 4%
- _ Section V
Attempt any three questions.

17. Sketch the graph of 72 = 4 cos 20 in polar co-ordinates. 4



J8. Find the equations of the paraboloid z = x* + 3?2 in :
] Cylindrical co-ordinates;

(i) Spherical co-ordinates. : 4

19. Show that the curvature of the circular helix :

X =acost,y=agsint =g

a
. wherea>0, 15 22,2 4
o : T 2x® —3x 44
20. © Find all values of x ‘where the graph of y = 5
: x
crosses its oblique asymptote. 4

Section V1

- 4

© Attempt any fwo questions.

21, Evaluate

®/3 .

b

sin* 3x cos® 3x dx

O‘—‘.

‘ - PTO.
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Find the volume of the solid generafed by revolving the region

" between the parabola .x = y* + 1 ‘and the line x = 3, about

L]

the line x = 3. 6

Find the area of the surface generated by revolving the curve

1
y = ¥, 0<x< 9° about the X-axis. 6
Find the length of the durve : ' .
y=4\[2—xm-1,05x51. 6
3‘
’ N .'

-t



