ALevelMathsRevision.com
Finding the Equation of a Curve Given the Differential — Worked Solutions Sheet 2

Question 1

Worked Solution

Given f'(z) = ~—2 z # 0.

A=-6,B=1

(b) Differentiate f'(z) = 9272 — 6 + 2%

(x) = 18273 + 2z

t(z) = —18273 + 2x

(c) Integrate f'(z) = 9272 — 6 + 2%

917_1 3 3

f(z) = 3 —6x+%+c:—9x_1—6x+%+c
Use the point (—3,10):
-9 —3)?
102—3—6(—3)+( 3) +¢c=3+18—-9+c=12+¢
c=—2
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Question 2

Worked Solution

dy 3  4r =5

Rewrite by splitting the fraction:

dy s 4z

o 3 2 9 3
A 2 9 _°
dz v 2¢3 23 R 2$

1, 1,9 9
_ .- — _Z44_9 he
4+_1 5 _2+c 41‘ T —|—4x +c

Usey=7T7Tatz=1:

7 1 2+5+ 1 2+5+ 1—-2+ 1+
= —— — — = —— — — = — C = — C
4 1Ty 1
c=28
1 5
Y= —Z$4 — 2z '+ le_Q +8
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Question 3

Worked Solution

dy (2 + 3)?
- oz el

(a) Expand the numerator:
(2> +3)? =2 +62>+9
Divide by x?:

4 2
%_—x o 06 +9:x2—|—6+9x_2 v

dz x?
(b) Integrate: . B r
y=73 +6r+— +c:§+6:v—9:v_1+c
Use point (3,20):
20:2?7—1—18—%—1—0:9—1-18—3—1—0:244—0

c=—4

y=" 1 6r—9r ' —4
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Question 4

Worked Solution

dy 1
— =62+ a2,z >0.
3, 00 NE
Note that z/Z = z2.
Integrate:
6$% $g 1 2 5
y=—+—5tc=12z2 + -2 +¢
3 2 5

Use y =37 at x = 4:

2 2 64
37:12\/Z+5(¢Z)5+c:12(2)+5(32)+c:24+3+c

1
371=24+128+4+¢c = c:37—36.8:5

y = 1222 +

ot o
&
ot
+

O] =
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Question 5

Worked Solution

dy 6z + 323
d_y:—x\—;_x2,y:90whenx:4.
x x
(a) Divide each term by T3
6 3w
\/—2+%:6x§+3x2:6x7’+3xq
1
_ - —9
p 9 q
(b) Integrate:
6z2  32° 3
y=— ?—1—024:52-1—&7 +c
2

Use y =90 at = = 4:

W

90 =4(4)2+(4)°+c=408)+64+c=32+64+c=96+c

c=—6

y:4$%+x3—6

(@



ALevelMathsRevision.com
Finding the Equation of a Curve Given the Differential — Worked Solutions Sheet 2

Question 6

Worked Solution

f'(z) = 122 — 8x + 1, curve passes through (—1,0).

Integrate:

1223 8x?
f(x):Tx—%+x+c:4x3—4x2+x+c

Use f(—1) = 0:
0=4(-1P2—4(-12+(-1)+c=—-4—-4—1+c=-9+c

c=9

f(z) = 42% — 42> + 2+ 9
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Question 7

Worked Solution

f'(z) = 3x% — 3z + 5, curve passes through (2,10).

Integrate:
3z 3z? 3
f(x):%—%+5x+c=x3—§x2+5x+c

Use f(2) = 10:

3
10=8~-(4)+10+c=8-6+10+c=12+c

c=—2
5_3 o
Sof(a:):x—ﬁx + 5z — 2.
Find f(1):
3 2-3+10—-4 5
f(1)=1-245-2= — =
(1) 2+5 2 2
5
f(1) ==
1=
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Question 8

Worked Solution

d
£:3x—%—2=3x—5x_5—2,x>07 point P(4,5).

(a) Integrate:

322 Bx2
2 3

—2x+c:§x —10z2 — 2z + ¢
Usey=5at x =4

5=2(16)—10(2)—2(4)+c:24—20—8+c=—4—|—c

c=9
3, .
f(z) = 2%~ 102z — 22+ 9
(b) Find the gradient at P(4,5):
) 5 15
m=34)——=-2=12—-—-2="—
Nz 2 2
Equation of tangent through (4,5):
15
y—5=§(a:—4) — 2y—10=152-60 = 2y — 152 +50=0

2y — 152 + 50 = 0

End of Worked Solutions



