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Questions

1.

At the point (4, —1) on a curve, the gradient of the curve is —g. It is given that Z—y =22 — 2.
XL

(9709/12/F /M /23 number 10b) Find the equation of the curve.

. The equation of a curve is such that % = 622 — 302 + 24. The curve has a stationary point at

(4,—15). (9709/11/M/J/23 number 11c) Find the equation of the curve.

The equation of a curve is such that dy =& f3)3 for x > 3. The curve passes through the point
(4,5). (9709/12/M/J/23 number 1) F|nd the equation of the curve.

X
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The diagram shows the curve with equation y = 1023 — %:1;% for x > 0. The curve meets the x-axis
at the points (0,0) and (4,0). (9709/12/M/J/23 number 5) Find the area of the shaded region.

A curve which passes through (0,3) has equation y = f(z). It is given that f'(z) =1 —
(9709/13/M/J/23 number 9a) Find the equation of the curve.

(z— 1)3
A curve with equation y = f(x) is such that f'(z) = 2073 — x3. It is given that f(8) =
(9709/12/F /M /22 number 1) Find f(x).

The equation of a curve is such that dy = 3(4z — 7)2 —dzr. ltis given that the curve passes
through the point (4, 3). (9709/12/M/J/22 number 3) Find the equation of the curve.

B(16,5)




10.

11.

12.

13.

14.

15.

16.

17.

The diagram shows the curve with equation y = 2% + 4272, The line y = b intersects the curve at
the points A(1,5) and B(16,5). (9709/13/M/J/22 number 8b) Calculate the area of the shaded
region.

The function f is defined by f(z) = (42 +2)~2 for z > —1. (9709/13/M/J/22 number 10a) Find
S (@) da

The equation of a curve is such that dg =12 (270 — 1) It is given that the curve passes through
the point P(6,4). (9709/11/0/N/22 number 2b) Find the equation of the curve.

The equation of a curve is such that df, = 3x2 — 327 2. The curve passes through the point (3,5).
(9709/12/0/N /22 number 8a) Find the equation of the curve.

The curve y = f(x) is such that f'(z) = ( *‘3)4. (9709/13/0/N/22 number 7b) Find f(z) given
that the curve passes through the point (—1,5).
)

A curve is such that d” = (3 Gz and A(1,

Find the equation of the curve.

—3) lies on the curve. (9709/12/F/M/21 number 6b)

The diagram shows the curve with equation y = 9 (a:_% — 4m_%). The curve crosses the z-axis

at the point A(4,0). (9709/12/F/M/21 number 11d) Find the area of the region bounded by the
curve, the z-axis and the line z = 9.

The equation of a curve is such that di = 4 + 3223, It is given that the curve passes through the
point (1,4). (9709/11/M/J/21 number 1) Find the equation of the curve.

The equation of a curve is y = 2y/3x +4 —z. (9709/11/M/J/21 number 11d) Find the exact area
of the region bounded by the curve, the x-axis and the lines z = 0 and x = 4.

A curve with equation y = f(z) is such that f'(z) = 62 — %. It is given that the curve passes

through the point (2,7). (9709/13/M/J/21 number 1) Find f(x).




Answers
1. At the point (4,—1) on a curve, the gradient of the curve is —2. It is given that % =x72 — 2.
(9709/12/F /M /23 number 10b) Find the equation of the curve.

d
& _ )
dx
Let’s integrate %
1
x2
y=-—-1—2x+c
2

y:2x%—2x+c

The curve passes through (4, —1). Let’s use this point to evaluate c,

—1=2(4)2 —2(4) +¢

—1=4—-8+¢
—1=—-4+c¢
c=3

Therefore, the equation of the curve is,
Yy = 207 — 2z 43

2. The equation of a curve is such that dy = 622 — 30x + 24. The curve has a stationary point at

(4,—15). (9709/11/M/J/23 number llc) Find the equation of the curve.
W _ 62 300 1 24

dx
Let’s integrate %,
B 6x® 302
3 2
y = 22° — 1522 + 24z + ¢

The curve passes through (4,—15). Let’s use this point to evaluate c,

—15=2(4)* — 15(4)* +24(4) + ¢

—15=128 =240+ 96 + ¢
—15=—-16+¢

c=1




Therefore, the equation of the curve is,
y = 22% — 152° 4 24x + 1

3. The equation of a curve is such that % = ﬁ for x > 3. The curve passes through the point

(4,5). (9709/12/M/J/23 number 1) Find the equation of the curve.

dy _

4 _ -3
o (x —3)

Let’s integrate %,
y=—— —*t¢

y=-2x—-3)+c

The curve passes through (4,5). Let’s use this point to evaluate ¢,
5=-24-3)%+c
5=—-2+c
c=71
Therefore, the equation of the curve is,

y=—2(x—3)247

a
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The diagram shows the curve with equation y = 1022 — %x% for x > 0. The curve meets the z-axis
at the points (0,0) and (4,0). (9709/12/M/J/23 number 5) Find the area of the shaded region.




Let’s integrate the curve from 0 to 4,

Substitute in the limits,

Therefore, the area of the shaded region is,
64
3

5. A curve which passes through (0,3) has equation y = f(x). It is given that f'(z) = 1 — ﬁ

(9709/13/M/J/23 number 9a) Find the equation of the curve.
dy

Z=1-2x-1)""°
dx (v )

Let’s integrate %,

2(x —1)72
-2

y=z+ (-1 +c

Yy=x— +c

The curve passes through (0,3). Let’s use this point to evaluate ¢,
3=0+(0—-1)2+c

3=1+4+c¢
c=2

Therefore, the equation of the curve is,
y=x+(r—1)2+2

6. A curve with equation y = f(z) is such that f/(z) = 2273 — x3. It is given that f(8) = 5.
(9709/12/F/M/22 number 1) Find f(z).




Let’s integrate f'(x),

225 T3
Y= T T
3 3

2 3 4
y:3x3—1x3 +c

The curve passes through (8,5). Let’s use this point to evaluate ¢,

5=3(8)3 — 2(8) +e

5=12-124¢

ol

c=5

Therefore, the equation of the curve is,

f(z) =3z

Wi

Wk

=~ w

3 + 95

7. The equation of a curve is such that % = 3(4x — 7)% —dz72. ltis given that the curve passes
through the point (4,3). (9709/12/M/J/22 number 3) Find the equation of the curve.

d
% = 3(dx — T)F — 4o~
Let’s integrate %

dz’




Therefore, the equation of the curve is,

15

— 82245

N

1
y= 5(4513—7)

B(16,5)

@)

The diagram shows the curve with equation y = 2% + 4272, The line y = b intersects the curve at
the points A(1,5) and B(16,5). (9709/13/M/J/22 number 8b) Calculate the area of the shaded

region.
1

Yy =22 +4Jf%

Let’s construct an expression for the area of the shaded region,

Area of shaded region = Area under the line — Area under the curve

Let’s find the area under the line,

Y

Yy = 4/1"% + 41'_%
A(1,5)

B(16,5)

The area under the line forms a rectangle,
Area under the line =15 x 5

Area under the line = 75




Now let’s find the area under the curve,

Yy = 23 + Ap2
Integrate the curve from 1 to 16,

Substitute in the limits,
2 3 1 2
(209 +s001) -
24 _ 2
3 3

Area under the curve = 66
Now let’s go back to our expression for the area of the shaded region,

Area of shaded region = Area under the line — Area under the curve

Area of shaded region = 75 — 66

Area of shaded region =9
Therefore, the final answer is,

Area of shaded region =9

9. The function f is defined by f(z) = (42 +2)2 for > —3. (9709/13/M/J/22 number 10a) Find
[ f(x) do

/ (4v +2) % do
1

Let’s integrate f(z) from 1 to oo,

=l

[i(élx - 2)1r

1

il

1

8




10.

11.

Substitute in the limits,

Note: é is so small that it is assigned a value of 0. You can try dividing 1 by a very large
number on your calculator and you’ll notice that it is very close to 0, e.g m = (0.00001

1
0+ 51
L
24
Therefore, the final answer is, . .
/1 f(x) dz = 21
The equation of a curve is such that dy =12 ( x — 1) It is given that the curve passes through

the point P(6,4). (9709/11/O/N/22 ‘number 2b) Find the equation of the curve.
dy 1 -
—=12(-z—-1
dz <2I >

Let’s integrate %

The curve passes through P (6,4). Let’s use this point to evaluate c,

4=-8 (;(6)—1)3—1-0

4=—-1+4+c
c=95

Therefore, the equation of the curve is,

1 -3

The equation of a curve is such that % = 3% — 3z72. The curve passes through the point (3,5).
(9709/12/0/N/22 number 8a) Find the equation of the curve.




Let’s integrate %, '
3

3 5

— t¢

Therefore, the equation of the curve is,
3 1
y=2r2 —6x2+5

= 3. (9709/13/0/N/22 number 7b) Find f(x) given

The curve y = f(z) is such that f'(z) = RO
1,5).

12.
that the curve passes through the point (—

fl(x)==3(x+2)~"

Let’s integrate ['(z),
—3(z+2)73
Yy = _73 +c

y=(@+2)"+c

The curve passes through (—1,5). Let’s use this point to evaluate c,
5=(-1+2)"+c

5=1+c
c=4

Therefore, the equation of the curve is,
f(@)= (@ +2) " +4

and A(1,—3) lies on the curve. (9709/12/F/M/21 number 6b)

13. A curve is such that % = (33‘32)3
Find the equation of the curve.
dy -3
— =6(3x—2
5 = 6B —2)
Let’s integrate %,
6(3r —2)2 N
=———F—+c¢
J —2x3

y=—08z—-2)%+c

10




The curve passes through A (1, —3). Let’s use this point to evaluate ¢,

3=—-03(1)-2)2+c

Therefore, the equation of the curve is,

y=—(8x—-2)"2-2
14

The diagram shows the curve with equation y = 9z~ 2 — 4z~ 2

3). The curve crosses the x-axis
at the point A(4,0). (9709/12/F/M/21 number 11d) Find the area of the region bounded by the
curve, the z-axis and the line z = 9.

Integrate the curve from 4 to 9,

11




Substitute in the limits,

Therefore, the area of the required region is,

6
& % + 3223, It is given that the curve passes through the

15. The equation of a curve is such that 7% = -
point (1,4). (9709/11/M/J/21 number 1) Find the equation of the curve.

W _ 351 4 3949
dz

Let’s integrate %,
3r7%  322°

y=_3+4+c

y=—2"+8z"+¢

The curve passes through (%,4). Let’s use this point to evaluate c,

SORIOR

Therefore, the equation of the curve is,

. 23
y=—a "+ 8+ =

16. The equation of a curve is y = 2y/3z +4 —z. (9709/11/M/J/21 number 11d) Find the exact area
of the region bounded by the curve, the z-axis and the lines x = 0 and = = 4.

y=23z+4)7 —z

12




Let’s integrate the curve from 0 to 4,

4
/ 23z +4)2 — z da
0

Substitute in the limits,

Therefore, the exact area of the required region is,

152
9

17. A curve with equation y = f(z) is such that f'(z) = 62® — 5. It is given that the curve passes
through the point (2,7). (9709/13/M/J/21 number 1) Find f(x).

f'(x) = 62> — 8272

Let’s integrate f'(x),

The curve passes through (2,7). Let’s use this point to evaluate ¢,
7=2(2>%+8(2) " +e¢

7T=164+4+c
7T=204+c
c=-—13

Therefore, the equation of the curve is,

f(z) =22+ 871 —13

13




