Calculus II, Spring 2024

Midterm 2

May 14, 2024: 10:10AM

All Theorems in the textbook can be used directly (unless you are asked precisely to prove that
Theorem), just state clearly which Theorem you are using. All formula that you were asked to
memorize, can be used directly unless you are asked explicitly to prove it or derive it.

1. (14 pts) True or False? Prove it if true and give an counter example if false.

(a) If f(x,y) is differentiable at (0,0), then f(z,y) is continuous at (0, 0).
(b) If f(x,y) is continuous at (0,0), then f(z,y) is differentiable at (0,0).

2. (14 pts) Evaluate
d [vV*

— sin (E) dt, x>0.
dr J,
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3. (14 pts) Find the equation of plane normal to the following curve at (1,1, 3)

2+ 3%y + 3 4oy — 22 =0
224yt +22 =11
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4. (14 pts) Find all critical points of f(z,y) = — — — 4+ %= — = and determine whether each

5 4 3 2
of them is a local minimum, local maximum or neither.

5. (14 pts) Find the point closest to origin on the intersection of the planes y 4+ 2z = 12 and
x + 1y = 6. Solve this problem by method of Lagrange Multipliers only.

6. (14 pts) Use Taylor’s formula to find the quadratic approximation of f(z,y) = cosz cosy at
the origin. Estimate the error of the approximation if |z| < 0.1 and |y| < 0.1.
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7. (16 pts) Let f(z,y) = a2+ y?’ (z,9) :
0,  (z,y)=(0,0)

(a) Is f continuous at (0,0)? Explain.

(b) Does f have a linear approximation at (0,0)? Explain.

8. (10 pts) Use any method to find Tiano(x) (up to and including 2° term) and Ti,,-1 o(x) (the
full series), respectively. Show detailed derivation.
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9. (10 pts) Evaluate Z
n=0

n(%)n—i—l

. Show all details.
n+1




