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Question 1(a)
Given that y=t+t?>+t> and x = t3 — t?, find the value of % at the point
corresponding to t = 1.
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Question 1(b)

Let A be the point (0,a) and B be the point (0,a + b), where a and b are 2
positive constants. Let P denote a variable point (x,0), where x > 0. Find the
value of x (in terms of a and b) that gives the largest angle LAPB.
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Question2(a)

The region R in the first quadrant of the xy-plane is bounded by the curve
y = x3, the x-axis and the tangent to y = x3 at the point (1,1). Find the area of
R.
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Question 2(b)

A thin rod of 2 unit length is placed on the x-axis from x =0 to x = 2. Its
density varies across the length given by the function
6(x){6+x 0<x<1
9—-2x 1<x<2.

Find the x-coordinate of the center of gravity of the rod.
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Question 3(a)
Find the radius of convergence of the power series

z(_ " (5x+ 20
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Question 3(b)
Let f(x) = |x — §| for all x € (0, ). Let

Z b, sin nx
n=1

be the Fourier Since Series which represents f(x). Find the value of b; + b,.
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Question 4(a)
Find the distance from the point (2, -1, 4) to the line
7(t) =1+ 2j + 7k + t(-3i + j — 3k).

a=(2,-14)-(127)=(,-3,-3)

—-31+j-3k 1
V3Z+1+3%2 V19

U= (-3t +j —3k)

~

EoJ k] 1 "
axu= 1 -3 =3 (\/—_) = \/—_(122 + 12j + 8k)
3 1 3\ V9

~ distance = ||& X ﬂ’|| = L\/lzz +122 +82 = ﬂ
V19 19

Question 4(b)
Let f(x,y) be a differentiable function of 2 variables such that f(2,1) = 1506

and %(2, 1) = 4. It was found that if the point Q moved from (2,1) a distance
0.1 unit towards (3,0), the value of f became 1505. Estimate the value of
%(2, 1).

of
@(2,1) =a

unit vector from (2,1) to (3,0),
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Question 5(a)
Find and classify all the critical points of f(x,y) = 4xy — 2x? — y* — 81.

=0 =2 4y—4x=0 =
=0 = 4x—-4y’=0 =

O=@, y’=y = y=-101

~ (—1,-1),(0,0), (1,1) are the critical points.

critical pOint fxx fyy fxy fxxfyy - fxzy
(-1,-1) |-4|-12] 4 +
(0,0 —4] 0 | 4 —
(1,1) —4]|-12] 4 +

" (—=1,-1) and (1,1) are local maximums. (0,0) is a saddle point.

Question 5(b)
Let k be a positive constant. Evaluate

f f x*e* dxdy
D

where D is the plane region given by

1
<x< <y<—
D:0<x<2kand0<y T
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2k 2k x 1 2k
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0 0 2 0
x 12Kk
= 2k {Zke — 2k [eﬁ]o } — 2k?

= 4k? — 2k?
= 2k?
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Question 6(a)
Evaluate

IR folf;sin<y3 )dydx—ff i <y +1>dxdy
- [rme
e
2

"3

(cos3 - cos1)
COS2 Cos

Question 6(b)
Evaluate

[[[ s asaya

where D is the spherical ball of radius 2 centered at the origin.

Using spherical coordinates,

x rsin ¢ cos 8
<y> = <r sin ¢ sin 9), dxdydz = r?sin¢ dr d¢ dO
z r cos 6
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Question 7(a)
A force given by the vector field F = (y + z)i + (x + 2yz)j + (x + y>)k moves a
particle from point P(0,0, 0) to point Q(1, 2, 3). Find the work done by F.
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PQ, #(t)=(t2t3t), 0<t<1

.. Work done,
1

1
J F[7(®)] -7 (t)dt = J 36t% +10tdt = 17
0

0

Question 7(b)
Evaluate the line integral

f(ln\/1+x2—y3)dx+(x3+w/1—sin3y)dy
c

where C is the boundary with positive orientation of the region between the
circles x* + y> = 1 and x? + y? = 4.

Let D be the region between x? + y2 = 1 and x? + y2 = 4. Applying Green’s Theorem, we
have
J (ln 1+ x? —y3)dx+(x3+ 1—sin3y)dy=ff3x2+3y2dxdy
c R

2T 2
=3f fr3drd9
0o 1

1
=6 _4]
n[4r )
_457r
2

Question 8(a)

Evaluate [[_F-dS where F = y?i + x?j + zk and S is the portion of the plane
S

x+y+z—1=0in the first octant. The orientation of S is given by the upward
normal vector.

z=1—-x-—y

Parametric representation of S,
Fw,v) =ul+vj+ (1 —u—v)k

i J k ~
X =11 0 —-1/=0+j+k
0 1 -1
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Question 8(b)
Using the method of separation of variables, solve the partial differential

equation

Uy —yu, =0,

where x > 0 and y > 0.

u=2XY

X' Y’
XX’Y—yXY':O = xX’Y:yXY’ = x7:y7:

Y ¢

x Y

y
In|X| = cIn|x| + a, X
In|Y| = cIn|y| + b, Y

ky
k,y¢

~u=XY = k(xy)°
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