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secondary 4 Mathematics
Mock Paper

Integration
1| Integrate sin®x + i with respect to x. [3]
21 ,. 2x2-7x+4 . B C [6]
(1) Express “ar N the form A + —+ T
.. e 2x%2-7x+4
(i)  Hence evaluate f_lwdx. [4]
Integration (Hence)
1| (i) Differentiate (x2 + 1) In (x? + 1) with respect to x. [3]
(i)  Hence find [ x In(x? + 1) dx. [3]
2| Given that y = —<%* _ ‘express2 in the form of ——~——, where k is a [8]
cosx—sinx dx (cosx—sinx
constant.
3% 3 cos? x—cos 2x
Hence evaluate [ * oS rsiny?
3 d (Inx?\ _ 2-Inx? [3]
(a) Show that ( = ) - =
elnx . .
(b) Hence evaluate fl > dx, leaving the answer in terms of e. [5]
Integration (Equation of Curve)
2
11 A curve is such that 2732/ = 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 - By _ e - [6]
For a particular curve, Tz = 6x + e 3". The curve passes through the point
P (0,12) and the gradient of the curve at P is - 5. Find the equation of the curve.
3| Fora particular curve Z—z =cos2x —3sinx + 1,0 < x < 2m. The curve hasa
stationary point P (k, %g) where k is an acute angle in radian.
(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
Jr‘.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.
0] 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]
(if) Calculate the area of the shaded region ABP. [3]
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Answer Key
Integration
1| Solution:
[ sin®x +idx = [leoszx idx
= %(x - Sinzzx) +Inx+c
=2 —Sin2x+lnx+c
2 4
L1 sin 2x
Answer: X —— +Inx+c
2| Solutions:
(i) 2x2-7x+4 _ 2x%-7x+4
(1-x)2  2x2-2x+1
2
x2=2x+1)2x* —7x + 4
—(2x% —4x + 2)
—3x+4+2
2x2-7x+4 2-3x
(1-20% (1-x)2
2-3x _ B
(1-02  1-x (1-x)2
2—-3x=B(1-x)+C
Letx =1 2-31)=C>C=-1
Letx =0 2=B+C =2=B—-1=B=3
2-3x _ 3 1
(1-x2 x-1 (1-x%)2
L 2x%-7x+4 3 1
(1—-x)2 1-x  (1-x)2
.. 0 2x%2-7x%+4 0 3 1
(i) f—l —(1—x)2 dx = f—l (2 + T _(1—x)2) dx
0
=[2x—3ln(1—x)— ]
1—xl_4
1
=[0-3In1-1]-[-2-3mm2-]|
5
= 3—1 —[-2-3m2]
=>+3In2or3.58 (3s.1)
- (i 3 __1 i 3
Answer: (i) 2 + T Oap (ii) >+ 3lnor 3.58 (3s.f)
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Integration (Hence)

1| Solutions:

()= G+ DI +1) = (2 + 1) | 2=
=2x + 2xIn(x? + 1)

(i) % (x?2+ 1) In(x?>+1) =2x +2xIn(x? + 1)

2xIn(x?+1) = %(x2 + 1) In(x*+1) — 2x

xIn(x?+1) = %%(xz +1DIn(x?+1) —x

[xIn(x? + 1)dx = %f%(xz + 1) In(x? + Ddx — [ xdx
=%(x2 + 1) In(x? +1) —%xz +c

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

Answer: (i) 2x + 2x In(x?2 + 1) (i) %(x2 + DiIn (x> +1) — %xz +c

2| Solution:
cos x
y= COSX — sinx
dy (cosxsinx[—sinx] — cosx)[—sinx — cos x]
dx (cos x — sinx)?
— sinx cos x + sin? x + sin x cos x + cos? x
(cos x — sinx)?
sin? x + cos x
~ (cosx — sinx)?

~ (cosx — sinx)?2

3n 3n
B JT 2cos?x — (2cos?x — 1)
0

.[T 2c0s?x — cos 2x
o (cosx —sinx)? (cos x — sinx)?

3m
f 2 1 d
= - X
o (cosx —sinx)?
31
[ COS X ]T
cos x — sinxdy

3n
cos—7- cos0 )

- 3t . 3m _<cosO—sin0
cos 7= — sin-

()
KA

1
Answer: — 3

dx
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3| Solutions:
In x2 _Sx[é]—lnxz[s]
( )dx( ) o (5x)2
_ Sx[;]—lnxz[s]
o (5x)?
__10-5Inx?
T 2542
_ 5(2-Inx?)
T 2542
= lnx (shown)
21 1n x?
0 5 0[]
elnx? Inx
152d 15x2d_[5x]
1 (¢Inx? Ine? In1?
SR X
5J; x 5¢ 5(1) 5x
1 (¢Inx? _2
—z ") x—[s——O] f—x dx
1j‘elnx . = 2 _1]
5], X2 T ke 5" )
1 (¢lnx? B 2 2 2
5J); x? S(e) 5(1)
1 elnx 4 2
5J); x2 “5e 5
felnxzd 3 5(4 2)
. x? *= 5e 5
=——+2
e
Answer: (a) 2= In2® shown) (b) —242
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Integration (Equation of Curve)

1

Solution:

Y 21 - 2%)

dx?

L~ _2x2+2x+C
dx

Gradient of normal = %
Gradient of tangent = —9
Sub® =—9,x=-1

dx
—9==-2(-1D?+2(-1)+C
C =-5
dy

2V 9,2 —_
o 2x“+2x—5

3
y=—%+x2—5x+D

Sub (-1,7), ,1

2(-1)3
3

7=-—

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

Ans:y=—§x3+x2—5x+%

Solution:

ay _ —2x

E—f(6x1+e 3 )dx
e 3

x2

1
=3x2-33"+¢
dy
Sub—==-5and x =0,
dx .
3(0)2 =3¢ 739 + ¢, = -5
Cl = _5 + 3 = _2
_1
y=f(3x2—3e 3x—2)dx

1
—x3 +9e3" —2x +c,
Suby =12 and x =0,

1
(0)% + 9e392(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 =

i _nm d’y .
+ 3cosx + x — - (c)x = 72 < 0,max point
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Integration (Area Under Curve)

1 | Solutions:
Hy=+v2x—4
Subx =4,y=,2(4—-4)=2
1
y = (2x —4)

d 1 _1
—=-x-972(2)

Subx = 4,2 =22 x4 - 4)73(2)

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

Equation of normal is y = —2x + 10

(i) Q is (0,10) Qs (0,10)
. y=+V2x—4
Area of shaded region 2
ye=2x—4
1
=210+ 2)(4) - [{2x —edx  2X =y +4
- x=-y?+2
=24 — [@l OR Arfa of shaded regiog 1
2, =2(10-2)(®) + [; (3¥2 - 2) dy
_ s _ _ 11 2
= 24_3[42 0] =16 + [E§+2y]0
8 1
=24-3 :16+[€><23+4=0]
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
)y =vI+3x (i) = [, [5x+g—(1+3x) /Z]dx 5
Subx=0,y=1 [3 <x2> 17 (1+3x)%2
= |- — —_— - —
A(0,1) g\2)" 8 3(3/,) 0
2 3025\ 17 2(1+15)%2
s @) O
2 245
— 3 T — —
T 2V1+3x 16
When x = 5, = 1 or 1.3125 units’
Gradient
Y
T odx
3
2,/1+3(5)

Equatin of tangent at P:
y—4=5(x=5)

3 17
y = gx + ’y

17
B(0,3)

Ans: (i) B (0,%7). (ii) 1= or 1.3125 units >

2

9

:
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