ALevelMathsRevision.com
Stationary Points — Worked Solutions Sheet 2

Question 1

Worked Solution

8
y:2£+3+;:2x+3+8x’2, x>0

dy 16
o2 1633 =2- —
dz v 3

16
Set to zero: 2:—3:>x3:8:>:v:2.
x

8
y:4+3+129.

Stationary point at (2,9).
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Question 2

Worked Solution

y=6—3x —4zx73

dy _ 12
(a) 52—3—1-123: 4:—3+E

12

Set to zero: —4:3:>x4:4=>a;:j:\/§.
T

At = V2: %:0\/
dzx

(b) Other turning point: z = —/2.

= |
d?y 48
© 3z~ =
d?y 48
dz2  ab
d?y 48 48
d) At P (z =+/2): = — = ——— < 0 = maximum.
2
At Q (2 =—V2) dy 8 _ B > 0 = minimum.

AT (VP AR

P is a maximum; () is a minimum.
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Question 3

Worked Solution

y=1x2—32/r+20=12%2—-32224+20, >0

d
(a) ﬁ = 21 — 1621/

16
Set to zero: 2x = —5 = 232 =16 = 232 =8 = ¢ = 4.
x

y =16 — 32(2) + 20 = 16 — 64 + 20 = —28.

Stationary point P = (4, —28).

2

d*y _ 8
(b)@:2+8x 32 At x = 4: =2+5=3>0.

P is a minimum.
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Question 4

Worked Solution

y=122 — 22 —10=122Y2 — 232 10, >0
(a) % = 6x_1/2 - §x1/2 = i - %
dz 2 NZ7 2
3
Set to zero: multiply through by /x: 6 — g =0=z=4
y =12(2) —4%2 — 10 =24 — 8 — 10 = 6.
Turning point at (4, 6).
d*y 32 S 1o
d?y 5 3
QY _a 3/2 2 12
P 3x 4:6
d? 3 3
(c) At z =4 d_xg:_é_éz_i < 0, so it is a maximum.
Maximum point.
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Question 5

Worked Solution

f(x) = az® + 152 — 39z + b
(a)(i) f'(z) = 3az® + 30z — 39. At (2,10) with gradient —3:

3a(4) +60 —39 = —3 = 12a+ 21 = —3 = 12a = —24

a=—-2V
(a)(ii) £(2) = 10: —2(8) +15(4) —39(2) +b =10 = —16+60— 78+ b = 10 = b = 44.

b= 44
(b) f'(z) = —622+30z —39. Discriminant: 302—4(—6)(—39) = 900 — 936 = —36 < 0.

Since —62% + 302 — 39 has no real roots and leading coefficient is negative, f'(x) < 0
for all .

t'(x) # 0 for any real z, so C' has no stationary points.

(c) f(x) = —22° + 1522 — 39z + 44. Try © = 4: —128 + 240 — 156 + 44 = 0. v/

f(z) = (z — 4)(—22? + Tz — 11)

(d) y = £(0.2z) = (0.2z — 4)(—2(0.042?) + 7(0.2x) — 11).
y-intercept: © =0 =y = {(0) = 44, so (0, 44).
x-intercept: 0.2x —4 =0 = x = 20, so (20,0).

(0,44) and (20,0).

(@
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Question 6

Worked Solution

g(x) = ax® + bx® + az (coefficient of 23 equals coefficient of z; passes through origin).
(a) Stationary point at (2,9): g(2) =9 and g'(2) = 0.

g'(z) = 3az?® 4 2bz + a.

From g'(2) =0: 12a+4b+a=0=13a+4b=0. (1)

From g(2) =9: 8a+4b+2a=9=10a +4b=9. (2)

39
(1)=(2): 3a=—-9=a=-3,then 4b=9—-10(-3) =39 = b= —.

4
39
g(x) = =323 + Zacz — 3z
39 39 33
(b) g"(z) = —18z + 5 Atz =2: ¢g"(2)=-36+ 5 =5 < 0.
[ g"(2) <0, so (2,9) is a maximum.

End of Worked Solutions



