Eg Paradigm Specialising in O & A Level Mathematics

SEC 4 MATHS MOCK TEST

Hello my beloved Sec 4s!

Dylan here!

I have created these mock tests for y’all as I found out that I had lack of practice questions
when | was in Secondary School.

The difference in the standards between the homework and test questions are way too huge.
That’s why we often fail to meet our expectations despite studying hard for our exams.

When my students sit through a Mock Exam prior to their tests, they get use to the time pressure
and they get exposed to these exam questions.

That is the reason why many of them score very well.

| have a strong desire to help as many students as possible in this community and | want you
guys to perform to your best ability.

| have purposefully selected questions that cover different scopes in the chapters.
Yes! If you can do these questions, you can certainly do well in your Test!

Take this test in a quiet environment.

Full Working Answers are included at the back, so please don’t refer :)

Jiayou!

Love,

Dylan

If you require personal guidance to ACE your Mathematics, | welcome you to join us here!

https://bit.ly/paradigmsignup
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Integration

1| Integrate sin®x + %With respect to x. [3]
21 . 2x2-7x+4 . B C [6]
(i) Express ooz N the form A + —+ o
.. e 2x2-7x+4
(i)  Hence evaluate f—1wd"' [4]
Integration (Hence)
1| (i) Differentiate (x? + 1) In (x? + 1) with respect to x. [3]
(ii)  Hence find [ x In(x? + 1) dx. [3]
2| Given that y = —X__ express= in the form of —————, where k is a [8]
cos x—sinx dx (cos x—sin x2
constant.
Hence evaluate f%”zcoszx——com
0  (cosx—sin)?
3| (@) Show that - (zan) = e [3]
dx 5x ) 5x
(b) Hence evaluate fle ”;f dx, leaving the answer in terms of e. [5]
Integration (Equation of Curve)
2
L1 A curve is such that % = 2(1 — 2x). The equation of the normal to the curve at [5]
the point (—1,7) is 9y = x + 64 Find the equation of the curve.
2 1
2 For a particular curve, 37’2' = 6x + e~ 3". The curve passes through the point [6]
P (0, 12) and the gradient of the curve at P is - 5. Find the equation of the curve.
3| Fora particular curve Z_i = cos 2x — 3sinx + 1,0 < x < 2m. The curve has a
stationary point P k,15 where k is an acute angle in radian.
4
(a) Show that k = % . [g]
(b) Find the equation of the curve. H
(c) Determine the nature of the stationary point P.
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Integration (Area Under Curve)

1
y.lh
0
e
0
The diagram shows part of the curve y = v2x — 4 for x = 2. The normal to the
curve at the point P, where x = 4 , intersects the y-axis at point Q.
(1) Find the equation of the line PQ.
(i) Find the area of the shaded region bounded by the normal PQ, the curve [5]
and the axes.
2
¥
A
y=+/1+3x
F(5,4)
B
4
)
The diagram shows part of the curve y = V1 + 3x, intersecting the y-axis at A.
The tangent to the curve at the point P(5,4) intersects the y-axis at B.
(i) Find the coordinates of A and B. [3]
(i) Calculate the area of the shaded region ABP. [3]
Maths Secrets Page 3



3 F Paradigm

Specialising in O & A Level Mathematics

Answer Key
Integration
1| Solution:
[ sin?x + idx = [Ieosix idx
=%(x—sm%)+lnx+c
=ix-— Sir12x+ Inx + ¢
2 4
't sin 2x
Answer: SX—— +Inx+c
2| Solutions:
i 2x2-7x+4 _ 2x%2-7x+4
() (1-x)2 2x2-2x+1
2
x2=2x+1)2x* =7x+4
—(2x%2 —4x + 2)
—3x + 2
2x2-7x+4 2-3x
aor - 2T G
2-3x _ B c
(1-x)2  1-x = (1-x)2
2—-3x=B(1-x)+C
Letx =1 2-3(1)=C>C=-1
Letx =0 2=B+C =2=B—-1=>B=3
2-3x _ 3 1
(1-x)2  x-1 (1-x)2
L 2x2-7x+4 3 1
T (-x)? 1-x  (1-x)2
.. 0 2x%2-7x%+4 0 3 1
(i) [ dx =], (2+%- (H)z) dx
1 0
=[2x—31n(1—x)— ]
1—xl_4
1
—[0-3In1—1] - [—2—31n2—5]
5
= 3—1 —[-%-3mn2]
=-+ 31In 2 or 3.58 (3s.f)
- (i 3 __1 i 3
Answer: (i) 2 + T Gap (i) St 3ln or 3.58 (3s.f)
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Integration (Hence)

1

Solutions:
()= (2 + DIn(x? + 1) = (2 + 1) [
=2x+2xIn(x?+ 1)

(i) == (2% + D In(x? + 1) = 2x + 2x In(x? + 1)
2xIn(x2+1) = ;—x(xz + 1) In(x?+1) — 2x
xIn(x?+1) = %;—x(xz + 1D In(x?+1) —x
[xIn(x? + dx = %f:—x(xz + 1) In(x? + 1)dx — [ xdx
= %(x2 + 1) In(x* + 1) —%xz +c

2x
x2+1

] + In(x? + 1)[2x]

Answer: (i) 2x + 2x In(x? + 1) (i) 7 (x? + Din (x? + 1) —-x% + ¢

Solution:
Cos x
Y= osx —sinx
dy (cosxsinx[—sinx]— cosx)[—sinx — cos x]

dx (cos x — sinx)?
— sin x cos x + sin? x + sin x cos x + cos? x

(cosx — sinx)?
sin? x + cos x

~ (cosx — sinx)?2

~ (cos x — sin x)?2
31

31
.[T 2cos?x — cos 2x fT 2cos?x — (2cos?x — 1)
0 0

dx

(cos x — sin x)? (cosx — sinx)?

3n
J4 1 d
o (cosx —sinx)?
3
[ COS X ]Tr
cosx — sinxlg
3

_ cos—o- ( cos0
- 3 . 3m| \cosO—sin 0)
cos - — sin7-

1
Answer: — 5
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3| Solutions:

(a) L 4 (lnx ) _ Sx[%]—lnxz[S]

(5x)?

_ Sx[;]—lnxz[s]
R
_10-5Inx?

T 25x2

_ 5(2-Inx?)

T 25x2

= 220 ohown)

(b) fez —Inx2 _ [lnxz]

5x
_ S dx elnx? dx = [lnxz]
1 5x2 1 5x2 | sx

1 elnxzd _lne2 In 12 f
5. % “ T |T5e 5D Rz
1 (¢lnx?
—gf x—[S——O] j—x‘zdx
1 elnx 2 1
et ]
1 1
1 elnx

5 ), 55_555

1 elnx

dx = — —Z=
T5) a2 T Se 5

jelnxzd 3 5(4 2)

, x? *= 5e 5

4
=——+2
e

_ 2
Answer: (a) 22X

(shown) (b) —= + 2
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Integration (Equation of Curve)

1

Solution:

Y _ 201 - 2x)

dx?

L x4 2x+C
dx

Gradient of normal = %
Gradient of tangent = —9
SUbd_y= —9’x = -1

dx
—9=-2(-1)242(-D+¢C
C=-5
dy

—=-2x>+2x—5
dx

3
y=—%+x2—5x+D
sub (=1,7), ,1

2D 4 (-1)2-5(-1) +D

7=-—

D=1
3

Ans:y=—§x3+x2—5x+§

Solution:

1
% = f(6x + e_Ex) dx
1
2 —3X
= 6x7+ e_z + C]_

3

1
= 3x2 - 3_§x + (o8}
dy
Sub—==-5and x =0,
dx
_1(0)
3(0)2—3e 37 +¢, =-5
(e _5 + 3 =-2
_1
y=f(3x2—3e 3x—2>dx

1
3x3  3e73
== I 2x 42
3

1
—x3 +9e3* —2x + ¢,
Suby =12 and x =0,

1
(0)3 +9¢392(0) + ¢, = 12
C,=12-9=3

1
The equation of curve is y = x3 + 9e3™ — 2x + 3
1
Answer: y = x3 + 9e3* — 2x + 3

sin2x
2

Answer: (a)Shown (b)y =

fos _ o d’y .
+ 3cosx + x — - (©)x = T < 0,max point
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Integration (Area Under Curve)

1 | Solutions:
Ny=+v2x—-4
Subx =4,y =2(4—-4) =2
y = (2x - 4):
d _1
o =;@x-972@

1
Sub x = 4,d—y=§(z X 4 — 4)72(2)

dx
1
my =3
me = —2
y=-2x+e
2=-34)+4
y =10

Equation of normal is y = —2x + 10

(ii) Q is (0,10) Q15 (0,10
. =+2x—4
Area of shaded region Y 2 X
ye=2x—4
1
=2(10+2)(4) - [f2x —Mzdx  2X =y +4
- X = Eyz + 2
— 24 _ [(Zx—‘l)?l or Areaof shaded region
- 3
22 |, =2(10-2® + [} (3¥* -2)dy
o 11,2 _ 11 2
=24 —5[# -] =16+ 3+ 2y,
8 1
=24 -2 :16+[EXZ3+4:O]
21§square units —16 +§+ 4

=21 % square units

Answer: (i) y = —2x + 10 (ii) 21§ square units
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2 | Solutions:
-- 5[3 17 1
i)y =v1+3x (||)=f0 [§x+?—(1+3x) /Z]dx
5
Subx=0,y=1 [3 <x2> 17 (1+3x)°%2
= — — —x — —

A(0,1) g\2)" 8 3G/,) 0
el 325\ 17 2(1 + 15)2
T =) rvel- -
1 1

=2(143x)" /23
L1 +30)7Y2(3) 2

— 3 = —

"~ 2V1+3x 16

When x = 5, = 1 or 1.3125 units?

Gradient

-

T odx

_ 3

T 2/1+3(5)

Equatin of tangent at P:
3
y—4=2(x~-5)

3

17
y=gx+t3

8
17

Ans: (i) B (o, %) (i) 1= or 1.3125 units >

2

9

)]
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