Calculus I Section 2-9: Continuity

Question 1

Let the function f(z) be defined as:

kx?4+3x+1, ifrx<2
fl@)=+ .
x> —3kx+c, ifxz>2

Find the values of constants k and ¢ such that f(x) is continuous and differentiable at x = 2.

© 2026 Stem-Master.com, All rights reserved.



Calculus I Section 2-9: Continuity

Question 1 - Solution

We are given:
kx? +3z+1, ifz<?2
fl@)=9 3 .
r° —3kx+ec, ifzr>2

We want f(z) to be both:
1. Continuous at x = 2 2. Differentiable at x = 2

Step 1: Continuity at x =2
For continuity, we need:

lim f(z)= lim f(z) = (2)

T2~ r—21

Left-hand limit:
lim f(z)=k(2)?*+32) +1=4k+6+1=4k+7

T2~
Right-hand limit:
lim f(z)=(2)*-3k(2) +c=8—6k+c

r—271

Set them equal:
dk+7=8—-6k+c (1)

Step 2: Differentiability at = = 2
Derivatives:

Left: f'(z) =2kx+3= f'(27) =4k +3
Right: f'(z) =32% — 3k = f/(27) =12 - 3k

Set equal:
4k +3=12-3k (2)

Step 3: Solve the system
From (2):

4k+3:12—3k:>7k:9:>k:%

Substitute into (1):

9 9 36 54 8 2 83

Final Answer:
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