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Question 6

(a)

) d'(x) = 9xh(x) +3x°H(x)

(d)

H(2) =

| 12

a(2)=9.221(2) +3-22H(2) = 36-4 + 24-Z 160
b
Because / is differentiable, / is continuous, so limA(x) = h(2) = 4.
x—2
> — 4 . x2—4

Also. limA(x) = lm———. so lIm——— = 4.
x—2 .\,'—)2]_ — (j( Y)} x—2 1 - (j(Y”

Because lim (xz - 4') = 0. we must also have lim (-1 - (j'(r)}g] =0.
x—2" / x—2 /
Thus lim f(x) =1
x—2

Because f is differentiable, f is continuous. so f(2) = lim f(x) = 1.
1—2

Also, because [ is twice differentiable, f* is continuous, so
lim f'(x) = f'(2) exists.
2" L

Using L"Hospital’s Rule,
. X' -4 : 2x 4
lim——— = lim

S (f(x)] 230 f(x) B F(2)
Thus f(2) = -

4

)| =

o and 5 are continuous, SO

L]

Because g and # are differentiable,
limg(x)=g(2)=4 and lim h(x) = h(2) = 4.
x—>2 x—>2

-

Because g(x) < k(x) < h(x) for 1 < x < 3, it follows from the squeeze
theorem that lim &(x) = 4.
x—>2

Also. 4 =g(2) < k(2) = h(2)=4. 50 k(2) = 4.

Thus k is continuous at x = 2.

1 : answer

"1 : form of product rule
3:41:d(x)
1:4d(2)
1 im—Y =% 4
2= (f(0)
491 1(2)
1 : L'Hospital's Rule
11 £(2)

1 : continuous with justification



