SECTION A [10 MARKS]
Answer all questions

Question I [10]

For each question, there are FOUR responses: A, B, C and D. Choose the
corresponding letter of your response and CIRCLE it. If you change your answer, cross
out the previous response clearly and circle your new answer. NO score will be
awarded, if you circle more than ONE letter.

1. For every matrix A there exist a matrix B such that A+B = 0. Which is the matrix B?

A A

B AT
C -A
D -AT

2. Solve: log, x+log,3=1og,30

A x=27
B x =10
C x=5
D x=3

3. What is the arithmetic mean of (x+ y)2 and (x— y)2 ?

A X -y
B x2+y2.
C X +2y+y.
D X -2xy+)’.

4. What is the geometric meaning of |z|?

A Real partofz
B Imaginary part of z
C  Distance from origin in Argand plane
D  Distance of the point representing z from the real axis
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5. Iff(x) =(x—4)2—1for xe° andg(x) = % for xe© . Find fg(4).

A -550
B -033
C 125
D 255

6.  What is the adjoint of the matrix [g :g]‘?

A 2 0
-3 -5
B (-5 0
-3 2
C -5 3
|0 2
D [—2 -3
| 0 5

7. If the discriminant of a quadratic equation is zero, which are the roots?

Complex and unequal
Complex and equal
Real and unequal
Real and equal

oaw>

%
8. Evaluate: dx
Jx

vs]
|

+

S

o O
> 2
EIRA
29
+
o

d
9. Find—y,ifxzcost and y =sint .

dx
A tant
B cott
C —tant
D —cott
BHSEC/1002/Specimen Paper/2026 Page 2 of 20

Copyright Reserved



10. Solve: e?*=3 =16

A 2773
B  2.886
Cc 2714
D 2102

SECTION B (60 MARKS)
Answer all questions

Question 11
It is given that the complex number z; = 1 + 2i.

1. Show that the inequality |z+z —2|<3 can be rewritten in the form |z —z | <3 and

state the coordinates of the complex center z;in the form x+iy.

1]
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2. On the complex plane shade the region of points that simultaneously satisfy the
following system of inequalities: |z +z —2|<3and Re(z) > 2. [3]

3.  Using your geometric representation from part (2), find the exact maximum possible
value of arg(z) within the shaded regional boundary. [2]
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Question I1I

1 1 a

The matrix M is defined by A =| 1 -3 0 |, where a is a constant.

0 -1 1

1. Given that M is singular, find the value of a.

2]

2. a. Given instead that M is non-singular, find M .

3]
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I 1 allx 2
b. Hencesolve |1 -3 0]l y|=|0|, tofindx, yandz in terms of a.
0 -1 1)z 1

2]

Question IV
A continuous curve is defined by the function:

f(x)=2x"~In(x*) forx>0
1.  Find the derivative f '(x).

2]
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2. Hence determine the stationary points of x where the curve reaches its absolute
minimum value. Calculate the exact coordinates of this minima, and confirm its
nature by using the second derivative test. [5]
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Question V

Given that g(x) =3x +2x° —Tx+2,

1. Show that (x—l) is a factor of g(x).

2]

2. Hence solve the inequality g(x) >0.

[5]

BHSEC/1002/Specimen Paper/2026
Copyright Reserved

Page 8 of 20




Question VI

2
a” —2ax

(x—a)(x2 +4a2)

It is given that f(x)= , where a is a positive constant.

1.  Express f (x) in partial fractions. 3]
2. Hence find the exact value of J.: f(x)dx. [4]
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Question VII

A straight line described by the linear equation 2x— y+1=0 intersects a parabolic curve

whose equation is given by y+2 =x’.
1. Determine the exact coordinates of the two distinct points where the line and the
parabola intersect by solving these simultaneous equations. [4]
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Question VIII

1. Consider two independent real-valued functions defined by:
f(x) =—x+3, glx) =x2+1
Construct an explicit expression for the composite function ( gof )(x).Expand and
simplify your final answer into the standard quadratic form:

(gof)(x):px2+qx+r [4]
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Question IX

1. With the help of Argand plane describe the relationship between z and z. [2]

2. Ifz=2+3iandz, =3+i,

a.  Represent the complex number z, +z,0n the Argand plane. 2]
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b.  Show that |z;| + |z,| > |z; + 2] . [1]

c.  Find the polar form of z, +z,. [3]
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Question X

Consider the function defined by f (x) =xIn (x) for x > 0.

1. Find the general indefinite integral jx In (x) dx.

2]

2. Using result from part (1), calculate the total area of shaded region shown below.

|

/

2]
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3. This same bounded region is rotated completely through 360 degree (2 7 radians)
about the x —axis. Find the volume of the solid of revolution generated. [6]
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Class XI

Strand A: Numbers and Operations

If y=a",wherea >0, a#1,and x>0, then x=1log, y

log, a=1; log,1=0;

log,(xy) =log, x+logy;  log, (fj =log, x—log, y; log,(x)" =mlog, x
y

log, (lj =—log, x
x

Ify=e¢" thenx=Iny

Strand B: Patterns and Algebra

(a+b)n :(g]an +(’;jan—lbl +(Z]an—2b2 +...+[

FORMULAE

X J— .
log,a" =x;

ja”"b’+...+[

7

nthterm =a+((n—-1)d

n

nthterm=S, -, _,

nth term = ar"™

5 - a(l—r”) or S, = a(r”—l)
1-r r—1

S, =L, where |r|<1.
-7
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n) nx(n-D)x(n-2)x---x(n-r+1)
- rx(r=Ix(r—2)x---x3x2x1

[ () ()

S =§(a+1) or s, =g[2a+(n—l)d]
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d ny_ n—1, i n_ n—1
dx(x )—nx ; dx(ax+b) —an(ax+b)

d d . d d . d
E[kf(x)]=k5[f(ﬂ], a[f(x)ig(x)]—dxf(X)idxg(x)

dv_dv du
dx du dx
d

du dv dfu du dv
—(uv) =u—+v—; —|—|=v——u—
dx dx dx dx\v dx  dx
dy . .
If the value of o at point (x;, y,) is m then
X
The equation of tangent at that point is y — y, = m(x —Xx,)

. o 1
The equation of the normal at that pointis y — y, = ——(x—Xx,)
m

1 .
jx"dx = —Ix”+1 + ¢, where ¢ is constant and n # —1.
n+

jkf (x)dx = kj f(x)dx,where k is a constant.
[[F )= g(0)]dx = [ f(x)dx = [ g(x)dx

I(ax +b)" dx = a(n1+ D (ax+b)"" +¢

X +2dx=(x+d) —d* and x*~2dx=(x—d) —d*
o ~b+b* —4ac
2a
For f(x) = ax” + bx + ¢ written in the form f(x) = a(x—h)2 +k,
—b

Line of symmetry: x = h =—
2a

If a > 0, there is minimum point at (h, k)
If a < 0, there is a maximum point at (4, k)

The discriminant of ax” +bx+c =0 is b*> —4ac.
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Class XII

Strand A: Numbers and Operations

(a+b)* =a*>+2ab+b’
a’—b*> =(a+b)a-b)
@’ +b’ =(a+b)(a’ Fab+b*)

(axb)’ =a’ £3a’b+3ab* b’

Ifax’> +bx+c=0, x =

~b+b* —4ac

2a
C,=(-1)""M,
A= Laa’j.A
|4l
X=4"B

Forz =a+biandz, = c+di:
zitz,=(atc)+(bxd)i
z,z, =(ac—bd)+(ad + bc)i
zy _ (ac+bd)+(bc—ad)i

z, c-d?

Forz=x+yi

2, 2
|Z|:7”:\/x +y |lez|:”1’"2:|zl||zz

1 —_—

arg(z): tand = b = 0 =tan"
a

a

Polar forms:

Modular-argument form:(cos 6 +isin 6)

Exponential form: re”

Cube roots of one: z =1, z =

2

b (
;  arg
zZ

Z

2

ﬁ_|21|.

- b
A

A

2

jz@l —0, =argz —argz,

~1+i/3 L ~1-i\3

2
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Strand B: Patterns and Algebra

-1
yzxn’ yqznxn

y=cf (x), y'=cf'(x)

Ify=uv,d—y:uﬂ+vd—u

dx dx dx

du dv

V——y—

fy=" Y __dv dx

v’ dx V2

dv_dy du
dx du dx

%(sin X)=cosx

d .
—(cosx) =—sinx
. (cosx)

i(tan x)=sec’ x

dx
d 1
—(log, x) =
dx xlog,a
d 1
—(log, x)=—
dx( B ) X
di(a”):axlog a
X
d X X
Ee =e
. n+l
x"dx = +c
n+l1
N n+l
J a(n+1)

sin xdx =—cosx+c¢

cosxdx=sinx+c

[
sec” xdx =tanx+c
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.ldx:10g|x|+c
Jx

ede=¢e"+c

X

- a
a‘dx =

+c
log, a

. de=tan"' x+c
J1+x

:uvdx = xI vdx —I{Z—ZIvdx}dx

[ " £(x¥)dx = Lim {Zl fla+ rh)}

h—0

b b
A :I vdx, V = TCJ. ydx
Volume of Cone: %nrzh

Volume of Sphere: gnﬁ

Volume of Cylinder: nr*h

Volume of Prism: Base Area x height

S. Area of Cone: nrl + nr’

S. Area of Sphere: 4nr°

S. Area of closed Cylinder: 2nrh + 2nr?

1
Area of sector: ErZG



For a polynomial P(x):

If P(¢) =0 then x —c is a factor of P(x); IfP (EJ =0 then ax—b is a factor of P(x).

a

IfP (x) is divided by x — ¢, the remainder is P(c); If P(x) is divided by ax — b, the remainder is P(éj
a
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