MA211 Problem Sheqii

1. Sketch the points (3,0,6), (—2,—5,—8) and (—1,3.0) on a single set of coordinate axes.

2. Sketch

(a) z+y=2 in R?
(b) w+y=2in R?

3. Find an cquation of the sphere that passcs through the origin and whose center is (1,2.3)

4. Show that the equation represents a sphere, and find its center and radins.

(@) 22 +1924+ 22 +82 -6y +2:+17=0
(b) 222+ 292 +2:2 =8z — 2z + 1

5. Write inlequalities to describe the region.

(1) The region between the yz-plane and the vertical plane 7 =5

(b) The solid upper hemisphere of the sphere of radins 2 centered at the origin.

6. What is the relationship between the point (4,7) and the vector {4,7)? Ilustrate with a
sketch.

7. Let A(4.0,-2) and B(4,2.1). Find a vector a with representation given by the directed
line segient ;13 . Draw ;1? aud the equivalent representation starting at the origin.

8. Find the sum of the given vectors and illustrate geometrically.

(a) (=2,-1) and (5,7)
(b) (-1,0,2) and {(0,4,0)

9. If a=(2,-4,4) and b=(0,2,-1), find

b) 2a+3b

(©) la]
(d) |a—b]

(1) a+b
(b)
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10. Show thatif a. b and c are two- or three-dimensional vectors and ¢ and d are scalars then

1. a+b=b+a

2. a+(b+c)=(a+b)+c
3. a+0=a

4. a+(-a)=0

o

cla+b)=ca+cb
(c+d)a=ca+da
{cd)a = c(da)

la=a

© N>
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1.

10.

Show that 2¢ +2j — k is perpendicular to 5i — 45 + 2k

- Find a vector perpendicular to the plane that passes through the points p(1, 4,6) . ¢(—2, 5, -1)

and r(1.—1,1).

+ Use the scalar triple product to show that the vectors A =< 1,4, -7 > B=<2.-1,4> and

C =<0,-9.,18 > are coplanar.

Find a unit vector that has the same direction as the given vector.

() (—4,2,4)
(b) 8i—j+1k

- Find a vector equation and paramctric cquations for the line.

2
(a) The line through the point (6,~5,2) and parallel to the vector i+ 3j — §k

(b) The line through the point (0,14, -10) and parallel to the line 7 = -1+ 2t, y=6-3t,
s =349t.

. Find paramctric cquations cquations for the line.

(a) The line through the origin and the point (1,2,3)
(b) The liue through the points (6.1,—3) and (2,4,5)

Find a vector equation aud parametric equations for the line segment fromn (10,3,1) to
(5,6, -3).

- Fiud the point at which the given lines intersect:

r=(11.0)+#{1.-1,2)

r=(2,0,2) +s(~1,1,0)

. Find an cquation of the planc.

(a) The planc through the point (—2.8.10) and perpendicular to the line z = 1 + ty =
2,z =4— 3t

(b) The plane through the point (4, ~2,3) and parallel to the plane 3z — 7z = 12

Find the angle between the planes r+y+z=1and x -2y +3z=1.



MA211 Problem Sheet 3

1. Find the lmit.

(a) Tim el —1 \_/1+t~1 3
=0 t ] t 14+t

t2

sin®

(b) flill(l) (e_31‘i + tj + cos(2t)k>

2. Sketch the curve with the given vector equation. Indicate with an arrow the direction in which
1 Increases.

(a) r(t) = (cos(3t), t,sin(3))
(b) r(t) = {cos(3t),3,sin(3¢))

3. Find the derivative of the vector function.

(a) r(t) = (tcos(3t), 12, tsin(3t))
(b) r(t) =e i+ j+ e sin(4t)k

4. Find the unit tangent vector T() at the point with the given value of the parameter ¢ .

(a) r(t) = (41, t24,1), t=1
(b) r(t) = cos()i+ 3tj + 2sin(2t)k . t=20

5. If u and v arc differentiable vector functions, ¢ is a scalar and [ is a real-valued function
show that

(@) lale) + V0] = W) + V(1)
() < feu(s)] = eul(1)
(€ SO = £ e + fou')

6. Evaluate the integral.

1
(a) / (16¢% — 9¢%j + 25¢*k) di
0

(b)/1 L R IR
L\ )

(c) /(e‘iJr 2tj + Intk) dt
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(d) / (cos(mt)i + sin(rt)j + tk) dt

7. Find r(t) if r'(¢t) = ti+e'j+te'k and r(0) =i+ j+k.

8. Fiud the length of the curve.

(a) r(t) =(2sint,5¢,2c05t), -10<t<10
(b) r(2) = (2,82 3¢%). 0<t<1
(¢) r(t) =i+t%+ £k 0<t<1
(d) r(t) = 12ti + 8t3/2j + 312k 0<t<1

9. Reparametrize the curve r(f) = e* cos(2t)i + 2j + e**sin(2t)k with respect to arc length
measured from (1,2,0) in the dircetion of increasing ¢ .

10. Find the curvature of a circle of radius 3. What is the curvature of a circle of radius 1 ?

1.
11. Find the curvature of r(t) = =¢%i + t%j + 2tk (This question is computationally more chal-
3 J q 3

lenging so do not worry if you canuot finish it np)
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1. Find the domain and the range of the following functions aud sketch the graphs.

(a) flz,y)=—4

(b) flz,y)=y

{¢) fla,y)=5xr~—3y+15
(d) fla,y) =\ 9—u?—y2

2. Decide if the following limits exist. Justify your answer.

ey
(a) lim .)Iy S
(1) —(0.0) T + ¥y

' P
lim - 5
(w.y)—(0.0) 2“ + y

. Ty
C lim —2—
(©) (5,9)—(0.0) 22 + y?

(b)

3. Determine the set of points at which the function is continuous.

o LY
W =0

(b) flz,y)=c" ¥+ + 42

(¢) flz,y)=1In (.7:2 + 3% - 4)

4. Find the partial derivatives of the function.

(a) flz,y) =4y* — 5a%y +2
(b) flz,y) = 2% + cos(zy)
(¢) flr,y)=nY

5. Usc the chain rule to find the indicated partial derivatives.

(a) 2=2+zy®, z=w? +ud, y=u+ve"; Ze =7 G B2y

() R=In(u2+ 12 +w?), u=1x+2y, v=2r—y, w=_2ry; %:?

6. Find the cquation of the tangent plane to the cllipsoid

b

xZ 2 Z2
g Tyt

=3

at the point (-2,1,-3).
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7. Find the directional derivative of the function at the given point in the direction of the vector

(a) flz,y) = z%y* — 4y at point (2,-1) in the direction of the vector v = 2i + 5j
) flz,y) =1+ 2z/y at point (3.4) in the dircction of the vector v = 4i — 3j

8. Find and classify the critical points of the function.

(a) flz,y) = 1022y — 522 — 492 — zt — 2!
(b) flzy) =2 +y! —day +1



