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1 1
[14] 1. Let C be the curve with vector equation r(t) =< 3 3%, 2t >; and let P(g, 1,2)

be a point on the curve C'.

(a) Find the unit tangent vector of the curve C' at the point P.

(b) Find the unit normal vector of the curve C' at the point P.

(c) Find the arc length of the curve C' from the origin to the point P.

(d) Find equation of the normal plane of the curve C' at the point P.
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[8] 2. Show that f(x,y) = xe** ¥ is differentiable at (1,2) and find its linearization.
Then use it to approximate f(1.01, 2.03).
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[10] 3. Evaluate each of the following limit or explain why it does not exist. Show your
work.

2 4 2,2 2 2,2
(a) lim T+ aty v —y
(z)—(1,0) 222y%2 — 22 — 2942 + 1

(b) lim  (v/22+y?) In(2® + ¢°)

(z,y)—(0,0)
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8] 4. Let u=7r3+1 and r = /22 + y? + 22. Show that

(Go)+ (G + (G = (5

[10] 5. If f(u) and g(v) are differentiable functions, find the value of

Vf(a* —2y*) e Vg(a®y).
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[12] 6. Find the absolute maximum and the absolute minimum of the function
fla,y) =2 + 22y + 3y°

over the closed triangular region with vertices (—1,1),(2,1) and (—1,—2).
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[8] 7. Evaluate the following double integral.

2 V2 1.3
/ / =57 dx dy
0o Jo

[8] 8. Evaluate the following triple integral.

1 px? pz+3y
/ / / (22%y) dz dy dx
o Ji Jo
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[10] 9. Find the volume of the solid bounded by the circular paraboloids z = 2 — z?* — y?
and z = 2% + 2.
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[10] 10. Consider a thin plate with mass per unit area p(x,y) = x? + y such that the
edges of the plate are defined by the parabola y = (z —2)? and the line y = .
Set up but do not evaluate double integrals for each of the following :

(a) Moment of inertia of the plate about the origin.

(b) Center of mass of the plate.
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[10] 11. Evaluate the line integral [, F - dr where F(z,y,z) =sinzi + cosyj + zzk
and C' is the curve with vector representation

r(t) = 31 —?j +tk, 0<t<l1.
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[12] 12. Let C' be the counterclockwise boundary of the region
D={(z,y)|0<y<vd—a®}.

(a) Sketch C. Is C' a simple closed curve 7 Why?

(b) Using Green’s Theorem , evaluate the line integral

jl{ (1—3z%)dr + (3zy* + 22%* ) dy.
c
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Answers:
N 1 2 2 A 2 2 1
1 T()=<-,=2, 2 b) N()=<=,62,6 =
W@ T =<5 55> 0 M=<q. 55>
(c) 3 (d) 3z +6y+62=19.

Q2) L(z,y) =3z —y and f(1.01,2.03) ~ 1.
Q3) (a) limitis —2 | (b)  limit is 0.

o 0 0 0 0
(o) (o) (o) = = (50"

Q5) Vf(2*—2y*) eV g(z®y) = 0.

Q6) Maximum of fis 11 which occurs at (2,1).
Minimum of f is 0 which occurs at (0,0).

Q7) f02 N PV Q32" Gy dy = e 1.

v 41
Q8) fol fl 0 3 (2x2y) dzdydx = _i

Q) V =mnm

4 rx
Q) () To= [ @6y

4 T 1 4 T
(b) m = / / (2 +y)dydr and T = —/ / z(z? + y) dy dz and
1 J(z—2)2 mJ1 J@-2)2
- 1 4 prx )
y=— y(a” +y) dy de
mJ1 J(z—2)2

Q11) / F.dr = §—cosl—sinl
c )

Q12) (a) Tt is closed and simple (it does not intersect itself) .
(b) 74 (1—3a%y)dr + (3xy* +22%2)dy = 327
c




