Practice Exam # 1 Spring 2015
Math 1451

Name: Last 4 digits of student ID:

The use of calculators or cell phones is not allowed in this exam. Show all the required
work to obtain full credit. If running out of space, you may use the back sides of the
pages or the empty page at the end. The duration of this exam is 80 minutes.

(1) (a) Find the equation of the line which is normal to the vectors @ = (1, —1,0) and 7 = (2,0, 1)
and which contains the point P = (1,1,1).

(b) Find the parametric equation of the line 7(t), 0 < ¢t < 1, between P = (2,-3,1) and
Q=(-2,1,7).

(2) (a) Show that if 7 is a vector-valued function with values in R and 7#(t) - #/(t) = C for all
t, where C' is a constant, then 7" (¢) - r'(t) = 0 for all ¢.
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(b) Show that if 7is a vector-valued function with values in R® and 7" (t) = — f(7(t))7(t) where
f:R3 = Ris a scalar function then 7(t) x 7/(t) = C for some constant C.



(3) (a) Find the distance of the point (1,—1,2) to the plane 3z + 2y + 6z = 5.

(b) Find the distance between the planes 2z — 4y + z = —2 and = — 2y + z=2

(4) (a) Find the area of the parallelogram determined by the vectors 7 = (1,2,0) and 7 = (2, 1, 0)
in R3,

(b) What is the component of the vector @ = (1,2,0) in the direction of the vector 7 = (2, 1,0)?



(5) Find the first %ﬁ, %5 and second -g—ié, %é, %3% partial derivatives of the functions f(z,y):

(a) f(z,y) = zsin(zy).

(b) f(z,y) =yv1-a?

(6) The gas law for an ideal is PV = nRT where P is pressure, V is volume, T is temperature
(all in appropriate units) and n is a constant. Show that
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(7) (a) For the curve with vector equation 7(t) = 2 cos(t)T+ 2sin(¢)] + tk,

(i) Describe the shape of the curve

(ii) Find the length of the curve from the point (2,0, 0) to the point (2,0, 27).

(iii) Find the curvature as a function of ¢.



(8) (a) Find the equation of the tangent plane to the surface
z2=20 -3’ + 2 —z

at the point (-1, 2, —5).

(b) Find the linearization L(z,y) of the function

f(z,y) =sin(z + 2y)

at the point (%, §) and use it to estimate f(3F, Z).
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(1) (2) Find the¥quation of the line which is normal to the vectors & = (1, —1,0) and 7 = (2,0, 1)
and which contains the point P = (1,1,1).
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(2) (a) Show that if 7 is a vector-valued function with values in R3 and 7/(¢) - 7'(t) = C for all
¢, where C'is a constant, then 7" (t) - r'(t) = 0 for all t.
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(b) Show that if 7*is a vector-valued function with values in R3 and 7 (¢) = —f(7(t))7(t) where
f:R® = R is a scalar function then 7(t) x 7/(t) = C for some constant C.
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(3) (a) Find the distance of the point (1, —1,2) to the plane 3z + 2y + 6z = 5.
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(b) Find the distance between the planes 2z — 4y + z = —2 and z — 2y + £ = 2.
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(4) (a) Find the area of the parallelogram determined by the vectors @ = (1,2,0) and 7 = (2, 1, 0)
in R3.

—> -2 =7

> _ < _ N

Oe = | BT = L 0
Z1 0

- [—M(!-\mfl

1
Y

(b) What is the component of the vector @ = (1,2,0) in the direction of the vector 7 = (2,1,0)?
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(5) Find the first g—ﬁ, %5 and second g—zé, %é, a%% partial derivatives of the functions f(z,y):

(a) f(z,y) = zsin(zy).
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(6) The gas law for an ideal is PV = nRT where P is pressure, V is volume, T is temperature
(all in appropriate units) and n is a constant. Show that
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(7) (a) For the curve with vector equation 7(t) = 2 cos(¢)T+ 2sin(¢)] + ¢k,

(i) Describe the shape of the curve
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(i) Find the length of the curve from the point (2,0, 0) to the point (2,0, 27).
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(iii) Find the curvature as a function of .
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(8) (a) Find the equation of the tangent plane to the surface

z=22 -3 + 2% —z
at the point (—1,2, —5).
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(b) Find theainearization L(z,y) of the function

f(z,y) = sin(z + 2y)

at the point (3, §) and use it to estimate f(3F, ).
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