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You can do it.
| believe in you.

Team Paradigm

If you are struggling in this paper, it’s an indication to work harder!
If you need support and personalised guidance, you can find us here
www.mathtutor.com.sg

READ THESE INSTRUCTIONS FIRST
INSTRUCTIONS TO CANDIDATES

1. Find a nice comfortable spot without distraction.
2. Be fully focused for the whole duration of the test.
3. Speed is KING. Finish the paper as soon as possible then return-back to Check Your Answers.
4. As you are checking your answers, always find ways to VALIDATE your answer.

5. Avoid looking through line by line as usually you will not be able to see your Blind Spot.

6. If there is no alternative method, cover your answer and REDO the question.

7. Give non-exact answers to 3 significant figures, or 1 decimal place for angles in degree, or 2
decimal place for $$$, unless a different level of accuracy is specified in the question.

Wish you guys all the best in this test.
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Secondary 4 Express Additional Mathematics
Class Test 1
Topic: Differentiation

Duration: 35 mins 25

Complete all the questions below on foolscap paper.

1 | (a) Differentiate the following expressions.

(i) x* (3x + ) [2]
. [2]
(i) Vx2 — 2x

(b) Giventhat y = (2x — 1)3(x? + 1)2, find %, giving your answer in the [3]

form (x2 + 1)(2x — 1)?(ax? + bx + ¢).

_ _ox%-3 o dy . ax?+bx+c 4
(c) Given that y = ——=, find 22, giving your answer in the form ———="—. [4]

2 WY
It is given that 4 = M

. Obtain an expression for % in the form

ax — 2+ — x, where a, b, and c are integers.
T 21 [2]

3 | The equation of a curve is y = x(2x — 1)*.

Find the gradient of the curve at the points where it cuts the x-axis. [4]

4 | The equation of a curve is given by y = %’ where p and g are constants.

2x%+2px+2q

. dy _
(i) Show that —— = G 2]

(ii) The curve has a gradient of 6 at the point (1,2). Find the value of p and of q. | [6]
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Answer Key

L (a)(i) Lety = x? (3x + )

3

=3x3+=

y 2
ay _ 92 _3
dx x2

(i) Let y = (x2 — 2x)2
=1 (x2 —2073(2x - 2)

=x—1(x% - Zx)%

- =

)y =(2x —1)3(x? + 1)?

2 =320 - 1)2(2) (% +1)? + 2(x? + D(2x)(2x — 1)?
=6(2x — 1)?*(x* + 1)? + 4x(x* + 1)(2x — 1)*
=(x?+1)2x — D?[6(x%+1) + 4x(2x — 1)]
= (x? +1)(2x — 1)?[6x? + 6 + 8x2 — 4x]
=(x?+1)(2x —1)?(14x? — 4x + 6)

a=14,b=—-4,c=6

(C) _ x2-3
y= Vi—2x
1
dy _ (220 (VI=2%)—5(1-2x) 2(-2)(x2-3)
dx - 1-2x
x2-3
_ 2x\V1-2x + Vi—2x
T o1-2x 1-2x
_ 2xV1-2x x%-3

1-2x + (1-2x)V1-2x

_ 2x—4x%+x%-3
T (a-2x)Vi-2x
—3x%+2x-3
(1-2x)V1-2x

a=-3,b=2,c=-3
__ V3rx?+(20-3x)2
- 41
V3nx? | (20-3x)?

41T + 41T
_ V3x% | (20-3x)2
R T 4

214

dA _ 243x n 2(20-3x)(-3)

dx 4 41T

V3x  —120+18x

= — 4+ —
21 41T

_ V3x 30 9x
21 T 27
V3

a=—,b=30,c=9

21
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3|y=x2x—1*
v _ _1)3
== 4x(2x — 1)3(2)

= 8x(2x — 1)3
when y = 0,
x(2x —1)*=0
x=0 o 2x—1=0
2x =1
1
X ==
2
when x = 0,2 = 8(0)(2(0) — 1)?
=-1
_1ay o (Do)~ 1)
Whenx_z’dx_ (2)(2(2) 1)
= 4(0)*

-~ gradient of curve at points are —1 and 0.
4 . — 2x+p
y="2
ay _ (@)(a-x*)+(@2x)(2x+p)
dx (4-x%)?
_2q-2x?+4x%+2px
(@22
_ 2x?+42px+2q
C (a-x%)?
.- d_y _ _
(i) Sub i bandx =1,
2x24+2px+2q
(-2
2+2p+2q
T 6
(q-1)?
24+2p+2q=6(q*—2q+1)

(shown)

6

Sub (1) and (2),3¢2-7q+2=2q—4

2+2p+2q=6q>—12q +6
6g>—14q+4—-2p =0
3g¢2-7q+2=p--(1)

Sub x = 1and y = 2 into curve,
2(M+p

q-12

2+p=2q—2

p=2q—4--(2)

3¢°—9q+6=0
qg*—3q+2=0
(g-2)(@g-1D=0
q=2 or g=1
wheng=2,p=2(2)—-4=0
wheng=1,p=2(1)—-4=-2
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