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Differentiation and integration — 2022 O Level Additional Math

1. June/2022/Paper_11/No.2
A particle moves in a straight line such that its displacement, s metres, from a fixed point, at time

-1
tseconds, f =0, is given by s= (1 +3r) 2,

(a) Find the exact speed of the particle when = 1. [3]

(b) Show that the acceleration of the particle will never be zero. [2]
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2. June/2022/Paper_11/No.10

The normal to the curve y =tan (3x + %) at the point P with coordinates (p, —1), where 0 < p < %,
meets the x-axis at the point 4 and the y-axis at the point B. Find the exact coordinates of the mid-point
of AB. [10]
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3. June/2022/Paper_12/No.7(b)

(b) Find J-a 8 2_ 3x dx where a > 2. Give your answers in the form ¢+ Ind, where ¢ and d
2 (x—1)"(2x+3)

are functions of a. [6]
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4. June/2022/Paper_12/No.9

In(3x” +2
The normal to the curve y = %, at the point 4 on the curve where x = 0, meets the x-axis at
point B. Point C has coordinates (0, 31n 2). Find the gradient of the line BC in terms of In 2. [9]
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5. June/2022/Paper_21/No.7
_ (1+sin3x)*

Vx

in y when x increases from 1.9 to 1.9 + A, where / is small. [6]

Variables x and y are such that Use differentiation to find the approximate change
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6. June/2022/Paper_21/No.10

(a) Differentiate xInx—2x with respect to x. Simplify your answer. [2]
: d?y  [(x+1V o dy 2 | €l z)

(b) A curve is such that ? = (ﬁ) . It 1s given that i T+2e at the point |e, ?‘1‘3 .

Using your answer to part (a), find the exact equation of the curve. [8]
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7. June/2022/Paper_22/No.7

4x
e tanx
— [4]

Differentiate y = nx with respect to x.



solvedpapers.co.uk

8. June/2022/Paper_22/No.11

y=1+cosx

'
o R X

The diagram shows part of the line y = 1 and one complete period of the curve y = 1 +cosx, where
x 1s in radians. The line PQ is a tangent to the curve at P and at Q. The line QR is parallel to the y-axis.
Area A is enclosed by the line y = 1 and the curve. Area B is enclosed by the line y = 1, the line PO
and the curve.

Given that area 4 : area Bis 1 : k find the exact value of £. [9]
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9. June/2022/Paper_22/No.11

: 2
42
A curve is such that EJ‘: = (‘%,i_ 1) . Given that the gradient of the curve is % at the point (1, —1),
X

find the equation of the curve. [7]



