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Section A [45 marks]
Answer all question in this section

1. The polynomial 2x° — 3mx* + mx + n has the factor (x — 1) and when divided by x + 2, it

result in remainder -54. Find m and n. Then factorise this polynomial.

Hence, find all the factor of 2x®—9x*+ 3x* + 4 [9m]
3 3 2
2. The matrix A is givenby A=|-2 1 5
4 -3 -12

By performing elementary row operation on the augmented matrix (A|I), where I is the 3

X 3 identity matrix, find A™! [Sm]
Hence, solve the equation xtz=1
Ax+y—z=2
6x -2y +z=1 [3m]
1+4p

x 1
= (1 — x)s3, find the

3. Ifx is so small that terms in x", n = 3, can be neglected and 1+ax

values of p and ¢ [ 8m]

4. (a) The equation of a graph is In(xy) — y3 =1,

y

d
Show that X ,
dx  x(3y3-1)

[3m]

(b) Find the coordinates of the point where the tangent to the curve is parallel to the

y- axis, giving each coordinate correct to 3 significant figures. [4m]
5. Express in partial fractions. 3m
P o e P Bl
Determine the value of p, where p>4 such that J. p%dx =In 7 . [4m]

4 2x°=5x+2 6

6. Solve the differential equation of xZII—y =(x+1)(y+1),wherex>0and y >-1and y=2
X

when x = 1. Express your answer in the form of y = f(x). [6m]



Section B [15 marks]
Answer one question only in this section

7. The fourth term an arithmetic progression is 9 and the sum of first four terms is 21.

Calculate the sum of [7m]
(1) firstn term

(i1) first (3n +2) term.

(b) For the geometric series 6 + 3 + % + ... obtain the smallest value of n if the difference

: 5
between the sum of the first n + 4 terms and the sum of the first n terms is less than :—4 [8m]

8 (a) Sketch, on the same coordinate axes the curves
y=e" and y =4+ 5¢ " and find coordinates of the points of intersection [7m]
(b) Calculate the area of the region bounded by the y-axis and curves [3m]
(c) Calculate the volume of the solid formed when the region bounded by the y-axis and

curves revolved completely about the x-axis. [Sm]

1 The polynomial 2x* — 3mx* + mx + n has the factor (x — 1) and when divided by x + 2,

it result in remainder -54. Find m and n. Then factorise this polynomial.

Hence, find all the factor of 2x® — 9x* + 3x* + 4 [9m]

P(x)=2x°—3mx*> + mx +n
P(1)=2-3m+m+n=0

N2Mm==-2 i, ® M1

n-14m=-38 .................. @) M1

O-@, 12m=36

m=3 Al
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The polynomial 2x* — 3mx? + mx + n has the factor (x — 1) and when divided by x + 2,

it result in remainder -54. Find m and n. Then factorise this polynomial.

Hence, find all the factor of 2x° — 9x* + 3x% + 4

[9m]

P(x)=2x>—3mx*+ mx+n

P(1)=2-3m+m+n=0

P(-2) =-16 — 12m -2m+n = -54
n-14m=-38 .........co..... @)

O-0@, 12m=36

20 -9 +3x+4 =(x-1)(2x>-7x—4)
=(x-DE-4)2x+1)

25— Ox* 4+ 3x% + 4 =2(x*)* - 9(x*)? +3x* + 4
=(x*-1)(x*-4)(2x*+ 1)

=(x+ D(x-1)(x+2)(x-2)(2x*1)

Ml

Ml

Al
Al
M1 for (2x%-7x —4)
Al
Ml

MIl
Al




1 0 1
The matrix Ais givenby A=|—-4 1 -1
6 -2 1
By performing elementary row operation on the augmented matrix (A|l), where I is the
3 X 3 identity matrix, find A™! [5m]
Hence, solve the equation [3m]
x+tz=1
Ax+ty-—z=2
6x 2y +z=1
The augmented matrix is
1 0 1 1 0 0] B1
AlI)=]1-4 1 -11]/0 1 0
6 -2 1 0 0 1l
1 0 1 1 0 0] Ml
R2+4R1-> R2 |0 1 3114 1 0
R3 — 6R1-> R3 LO -2 -5ll-6 0 1l
1 0 17101 0 O
0 1 3|4 1 0 M1
R3+2R2—-> R3 LO 0 1112 2 1
R1—-R3 - R1 1 0 O01[-1 -2 -1 Ml
R2—3R3->R2 [0 1 O0||-2 -5 -3
0 0 11L2 2 1
-1 -2 -1
Al=[-2 -5 -3 Al
2 2 1
AX =B
B1
X=A'B
X -1 -2 -1][1
- 2 3
z 2 2 1111
-1-4-1
=|-2—-10-3 M1
2+4+1
—6
=|-15 Al
7




=(1- x)3 find the

values of p and ¢ [8m]
1+px _ 1 B1
trgx Lo+ ax)
(= 1)( 2)
= (1+px) [ 1-gx +——(qx)* + -] Mi
=(1+px) (1 —gx+g*>x> +..)
=1 —gx+ ¢°x°+ px — pgx’ +
=@ -g)xtig-p e Al
A-0i=1-tet L2 s M
=1- gx %xz Al
1
P—q9= -3
) B1 — both equation correct
(¢-p) q=— 3
h-_1
a3 =~ 5 Mi
_1
3
p=— 2 A1 ( Both correct)
3




(a) The equation of a graph is In(xy) — y3 =1,

d
Show that = = Y ,
dx  x(3y3-1)

[3m]

(b) Find the coordinates of the point where the tangent to the curve is parallel to the y-

axis, giving each coordinate correct to 3 significant figures.

[4m]

(@ () —y3=1

Differentiate wrt X

1 dy 2 dy
—(x—+v)—3v — =0
Xy dx - Y dx

1 dy 1 7 dy

S 232 g

¥ dx x © dx

dy  dy ¥
piIZ =2

© dx dx Xx
3_ 1) _¥
[3}. 1j dx x

Ly _
dax x(3y%—1)

(b} when tangent parallel with v-axis,
x(3yi-1)=0

Butx=0,.3y¥—1=0

s[1
y=[3=0693

Substitute into the equation

In0.693x — ; =1

4
0.693x = e=
x =547

. Coordinate =(5.47, 0.693)

MI1

MI1

Al

Al

MI

Ml

Al




12(- —— + =) <2
2 x 16 2n 64
Iy L 45 M1
12(2n) ( =t 1)< ”
2" > 16 M1
n>4 Al
Hence, the smallest value of n is 5 Al

(a) Sketch, on the same coordinate axes the curves
y=e" and y =4+ 5¢ " and find coordinates of the points of intersection [7m]

(b) Calculate the area of the region bounded by the y-axis and curves [3m]
(c) Calculate the volume of the solid formed when the region bounded by the y-axis and

curves revolved completely about the x-axis. [5m]
Solution
y
A y= ex
9
5
=4+ 5e™"
4
— T
& >
In5

D1-asymptote y=0, graph y =¢e” D1DI1DI1

X

Dl=asymptote y=4, graph y =4+ S5e”
D1- showing the point of intersection and the graph cut the y-axis at y=1
and y=9

e* =4+5e"
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