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Math 301-102 Sec: 03 Solution Quiz 1
—————————————————————————————————————————–

Q.1: Find equation of tangent line to the curve −→r (t) = 3 cos t î+ 3 sin t ĵ+ 2t k̂ at t = π
4
.

Sol.
−→
r ′ (t) = −3 sin t î+ 3 cos t ĵ+ 2 k̂

At t = π
4
, −→r

(
π
4

)
= 3

√
2
2

î+ 3
√
2
2

ĵ+ π
2
k̂ and

−→
r ′ (π

4

)
= −3

√
2
2

î+ 3
√
2
2

ĵ+ 2 k̂

Equation of the tangent line is:
x− 3

√
2
2

−3
√
2
2

=
y − 3

√
2
2

3
√
2
2

=
z − π

2

2

Q.2: Find the directional derivative of f (x, y) = x2 tan(y) at
(
1
2
, π
3

)
in the direction of a vector

with angle θ = π.

Sol. The direction vector is n̂ = cos(π)̂i+ sin(π)̂j = −̂i

gradf (x, y) = ∇f (x, y) = 2x tan(y)̂i+ x2 sec2(y)̂j

At
(
1
2
, π
3

)
, ∇f

(
1
2
, π
3

)
= 21

2
tan(π

3
)̂i+ 1

4
sec2(π

3
)̂j =

√
3̂i+ ĵ

The directional derivative is Dn̂f
(
1
2
, π
3

)
= −

√
3

Q.3: Find the curl and divergence of
−→
F (x, y, z) = x2 sin(yz)̂i+ z cos(xz3)̂j+ ye5xyk̂

Sol. Divergence is: ∇ ·
−→
F =

∂P

∂x
+

∂Q

∂y
+

∂R

∂z
= 2x sin(yz) + 0 + 0 = 2x sin(yz).

Curl is: ∇×
−→
F =


î ĵ k̂
∂

∂x

∂

∂y

∂

∂z
x2 sin(yz) z cos(xz3) ye5xy


= [e5xy + 5xye5xy − cos(xz3) + 3xz3 sin(xz3)] î

+ [x2y cos(yz)− 5y2e5xy] ĵ

+ [−z4 sin(xz)− x2z cos(yz)] k̂


