
Math 2163, Practice Exam I, Solution

1. (a) |a| =
√

14, 3a + 4b =< 15, 7, 34 >, a · b = −3,a × b =< 5, 33,−9 >;

(b) |a| =
√

6, 3a + 4b =< 3,−2, 11 >, a · b = 0,a × b =< −5,−2, 1 >.

2. 12
13

i − 5
13

j.

3. (a) θ = arccos 5
21

, skew;

(b) θ = arccos 3
√

84
, skew;

(c) θ = arccos 0 = π/2, orthogonal;

(d) θ = arccos−1 = π, parallel;

(e) θ = arccos 0 = π/2, orthogonal.

4. The direction cosines are < 1
√

6
, −2
√

6
, −1
√

6
>.

5. The scalar projection is −1/
√

34 and the vector projection is − 1
34

< 3, 3, 4 >.

6. < 1
√

6
, 1
√

6
, −2
√

6
> and < −1

√

6
, −1
√

6
, 2
√

6
>.

7. 4.

8. (a) x−1
2

= y−0
−4

= z+3
5

;

(b) x+2
1

= y−4
1

= z−1
−1

;

(c) x−1
1

= y−1
−2

= z−3
−3

;

(d) x−2
1

= y−1
1

= z−0
−2

;

(e) x−1
1

= z+1
−1

, y = 1.

9. (a) (x − 4) + (y − 1) + 2(z − 2) = 0;

(b) (x − 4) − (y − 1) + (z − 2) = 0;

(c) 13x − 17y − 7z = 42;

(d) 5x − y + 3z = 2;

10. (a) {(x, y) | y ≥ x and x + y > 0};

(b) {(x, y) | x2 + 16y2 ≤ 16};

(c) {(x, y) | y 6= x2};

11. (a) Take limits along the x-axis and the y-axis will give different values;

(b) Take limits along the x-axis and the line y = x will give different values;

(c) For this problem, you can not take the path y = x, so try taking limits along the
x-axis and y = 2x and you will have different values.

12. (a) fx = yxy−1, fy = (lnx)xy;
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(b) fx = y4
−x2y2

(x2+y2)2
, fy = 2x3y

(x2+y2)2
;

(c) fx = − cos x, fy = cos y;

(d) fx = 2xeyz, fy = x2zeyz , fz = x2yeyz;

(e) fx = tan(xy) + xy sec2(xy), fy = x2 sec2(xy), fz = 0;

(f) By using chain rule, ∂z/∂x = − y

x2 cos y

x
, ∂z/∂y = 1

x
cos y

x
;

(g) By using chain rule, dz/dt = −2t;

(h) There is a typo, the correct equation should be w = xy + yz + zx. The solution
is ∂w/∂s = test+t3+st2est+t3est, ∂w/∂t = sest+s2test+st2est+3st2+2test;

(i) By using implicit differentiation, ∂z/∂x = −y2+2xz

x2+2yz
, ∂z/∂y = −z2+2xy

x2+2yz
,

(j) By using implicit differentiation, ∂z/∂x = −z/x, ∂z/∂y = −z/y.

13. (a) −x sin y;

(b) (2x + 4x2y2)exy2

;

(c) frss = −2/s2, frst = 0;

14. dz = es sin t ds + es cos t dt.

15. z = 2x + y − 1.

16. The linear approximation is z = x + y and the approximate to f(1.1,−0.1) is 1.0.
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