Quiz # 08
Math 102 Section 11 Calculus II
8 April 2025, Tuesday
Instructor: Ali Sinan Sert6z
Solution Key

Bilkent University

Q-1) Let f(z,y) =22 —Ty+ Lo =85> -1, y=s>+t},s =22+ 1, t =23+ 22 - 1.
If w(z)=f(z(s(2),t(2)),y(s(z),t(z))), then calculate w’'(1).

Grading: Using chain rule there are 8 relevant partial derivatives to be calculated. Each is 1 point. Putting these together correctly is 1 point. And

finally getting the correct result is another 1 point=10 points in total.

Solution: Grader: emre.baranQug.bilkent.edu.tr
We have s(1) = 2,¢(1) = 1, z(2,1) = 3, y(2,1) = 5. Then the required derivatives are

ds dt

— =2 =2, | =32+2 =5,
dz|,_, o dz|,_, ares z=1
S l(s,t)=(2,1) (s,t)=(2,1) t (s,6)=(2,1) (s,)=(2,1)
0 0
a—y = 2s - 4, a_y =2t = 2’
S| (s,1)=(2,1) (s,)=(2,1) tls=(2,1) (s,6)=(2,1)
0 0
_f — 6:[;2 = 54, —f = —7 - _7,
0T | (. )=3.5) (29)=(3.5) W | (,4)=(3.5) (24)=(3.5)
Of [Oxds Oz dt of [Oyds Oydt
/ f— — —_—— —_—— — —_—— —_——
wiz) = oz [35 dz i ot dz} * Oy |0sdz * ot dz
= ()42 + (=2)O)] + (=D(4)(2) + (2)(5)]
= —234.

If you want you can also solve this problem by writing w(z) explicitly:
w(z) =—22"% 12217 — 2420 — 4215 17221 £ 14428 £ 72212 — 144 21 — 288210 — 176 2°
+962°%+19227 +1212° — 142° — 142* + 142° — 13.

w'(2) = — 36217 — 204 2" — 384 2! — 60 2™ + 1008 2 + 1872 2% + 864 2™ — 1584 21° — 2880 2°
— 1584 2% + 768 27 + 1344 25 + 726 2° — 70 2* — 56 2° + 42 2°.

w'(1) = —234.

If you solve it this way you get 10 points if your answer is (miraculously) correct. No partial credits
for this solution though!



