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1. Consider the curve C' corresponding to the following parametric equation:
r=cost+sint+1, y=cost—sint+2 ; 0<t<27w.

(1) [10 points| Find the equation of the tangent line to the curve C at (2, 1).

Answer:

(2) [10 points| Find the length of the curve C.

Answer:



2. [10 points| Express the following curve by the polar equation r = f(6):

yt =2+

Answer:

3. [15 points| Find two foci of the following conic curve:

=y 242y —1=0.

Answer:



4. Consider the curve C' described by the following polar equation:
7’:(229; 0<60<2m.

(1) [10 points] Find the equation of the tangent line to the curve C' at (r, 6) = (e*", ).

Answer:

(2) |10 points| Find the length of the curve C.

Answer:

(3) [10 points| Find the area of the region enclosed by the curve C' and the line segment
connecting (r, #) = (1, 0) and (r, §) = (', 27).

Answer:



5. Consider two curves C; and C5 determined by the following parametric equations:
Ci: ax=t>:y=t+1;teR,
Co: ax=t;y=t>+t ; tcR.

(1) [7 points| Find two intersection points between C; and Cs.

Answer:

(2) [18 points| Find the area of the region enclosed by both C; and Cs.

Answer:



6. Consider two lines ¢; and /5 given by the following vector equations:
G (=1,2,1)+t(2,-1,0) ;teR
O (3,3,2)+t(2,2,1) ;teR.

(1) [6 points| Find the intersection point of two lines ¢; and /(5.

Answer:

(2) [14 points| Let 0 < # < 7 be the angle between two lines ¢; and ¢5. Find cos 6.

Answer:



(3) [20 points| Find the equation of the plane P which contains both ¢; and /.

Answer:

(4) |10 points| Find the distance between the point (3, 3, 4) and the plane P.

Answer:



7. |Bonus problem, +20 points| Suppose that two vectors @ and b satisfy
@ =1, |d+0b =2 and |@+2b] =4.
Find [b].

Answer:



