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Math 3298 Exam 1 
NAME: 

1. GivenpointsO(O,O,O),A(1,1,1), B(1,2,3), C(2,-1,2). 

(a) (2 pt) Find vectors OA, OB, OC. 
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(b) (6 pt) Find length of AB and the volume of the parallelepiped spanned by OA, OB, OC. 
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2. (7 pt) Find the equation of a line passing point P(4,-1,2) and Q(1,1,5). 
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3. (7 pt) Find equation of the plane which pass through point P(2, 1, 1) and parallel to another 
plane x + 2y + 3z = 0. 
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4. (7 pt) Find the equation of a line perpendicular to the plane 3(x- 1) + 5(y + 2)- (z- 3) = 0 
and passing through the point P(1,0,2). 
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5. (7 pt) Find the point in which the line x = 1 - t, y = 1 + 3t, z = t intersects the plane 
2x- y + z = 2. 
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6. (7 pt) Make a rough sketch of the quadratic surfaces, and give their names (i) z = 4x2 + 9y2 . 

(ii) x 2 + y2 - z2 = 0. 
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7. ( 4 pt) If a x b = i5 and a· b = 0, then one of them must be a zero vector. True or False. If 
true, prove it. If false, give an example. 

8. (7 pt) Find the curve length of the ellipse r(t) = (3cost,3sint,O) fortE [O,?T/3]. 
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9. (7 pt) Find curvature of the curve y = x 4 at point (1, 1). 

10. (7 pt) A particle moves with position function r(t) = (cost, sin t, t). Find acceleration a(t), 
and the tangential and normal components of the acceleration ar, aN. 
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11. (7 pt) In above problem, find T(t), N(t) 
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12. (7 pt) A particle starts at the origin with initial velocity v(O) = (0, 0, 0). Its acceleration is 
a(t) = (2, t, et). Find the position vector r(t). 
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13. (9 pt) Find the local max and min values and saddle points of the function f(x, y) = x 2 +. 
xy + y2 + x. 
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14. (9 pt) Find absolute max and min of f(x, y) = x + y- xy on the closed region D bounded by 

the triangle with vertices (0, 0), (0, 4), ( 4, 0) 
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