MTH U241 Quiz 5 Answers

1. Find the derivatives of these functions. You do not have to simplify (12 pts each).

(a) (323 — 422 + 22 4+ 1)% (Chain rule)
99(32% — 42 + 22 + 1)%(92? — 8z + 2)

(b) M (Quotient rule + chain rule)
cos(x)
cos(z) cos(x? 4+ 1)2z — sin(z? + 1)(— sin(z))
cos?(x)
(c) €™ (Chain rule)
et gec?

(d) sin?(2%) (Chain rule twice)
2sin(2%) - (cos(z®) - 62°
N N

deriv of ( )2 deriv of sinderiv of z6

2. Suppose that f(3) =2 and f'(3) =7, and let H(z) = /8 + f(x). Find H'(3). (Chain rule, 12
pts)

(@) =5 (84 f(2)) - (a), s0 H'(3) = 3 (8 4 £(3) 2 F(3) =4 (8+2) 7= —

210

3. The equation z® — y® + 22y = 22 + 7 defines a curve C and also implicitly determines y as a
function of x.

(a)  Verify that the point (2,1) lies on C. (5 pts)
The left-hand side is 2% — 1° 4+ 2(2)(1) = 11;
the right-hand side is 22 + 7 = 11, so they
are equal. S 4 5 2 4
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(b) Find the slope of the tangent line to C at the point (2,1) using implicit differentiation. (35
pts)
Differentiating both sides gives:

32% — 3%y + 2y’ +2y) = 2z
—3y%y + 2wy = 20 —32% -2y
(22 —3y*)y = 2z — 32 -2
,  2x— 322 — 2y
vo- 21 — 3y2

4-12-2  —10

= —10.
1-3 1 0

When = = 2 and y = 1 this gives ¢’ =



