NEW CURRICULUM

MATHEMATICS
(Three hours)

Answer Question 1 from Section A and 14 questions from Section B.
All working, including rough work, should be done on the same sheet as, and adjacent to,
the rest of the answer.
The intended marks for questions or parts of questions are given in brackets [].

Mathematical formulae are given at the end of this question paper.
The use of calculator (fx-82/ fx-100) is allowed.

Section A
Answer ALL questions.

Directions: Read the following questions carefully. For each question there are four
alternatives A, B, C and D. Choose the correct alternative and write it in your
answer sheet.

Question 1 (2x15=30 Marks)
7
(i)  Thevalue of » (7-4i) is

i=1

A -63.

B -21.

C 3.

D 169.
-1-2 3

(i)  The cofactor of -2 inthematrix X =| 5 0 8 ]|is

7 4 6

A -26.

B -32.

C 20.

D 26.

(iii)  The graph of the algebraic function along side represents v
A cubic function.
B linear function. /
C quartic function. /\
D

quadratic function. X 0 \/ X
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(iv)  The domain of the function f(x)= _t are

X*—4x + 4
{X|x# -2, xeR}
{X|x# -2, xel}
{x|x# 2, xeR}
{

X|x# 2, xel}

O 0O W >

(v) A car moves such that the distance d in meters covered in t seconds is
given by d = 5 + 12t - t. The car will stop after

A 0 seconds.
B 2 seconds.
C 4 seconds.
D 5 seconds.

(vi)  The tangent to the curve y =sinx, xe[0, z| is horizontal at the point

A (0,0)
B (7[,0).
C (%1}
- (i)

1

(vii) The value of lim (1%)* is

x—0

A e
1
B S—
Je
C e’.
D e,

(viii) If f'(x)=6x+4and f(-1)=1, then f(x)is

A 3x% +4x.
B 6X* + 4X.
C 3x* +4x—6.
D 3x% +4x+2.
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(ix)

()

(xi)

(xii)

(xiii)

From the diagram of the sector along side, the length of OX is

11

A 11=cm. Y
21
B 101 cm.
2
C i cm
21
11 />
D ——cm.
60 0

The value of (sin36 + i cos 30)4 is

cos 126 + isin126 .
sin126 + icos126.
sinl126 — icosl246.
cos126 —isinl26.

The value of 4192 + /108 —m is

1843.
252
1043,
\/348..

The mean deviation about the mean of the data 12, 14, 18, 20, is

o0 w>»

OO0 w>»

A 0.

B 3.

C 10.

D 16.

The equation of the tangent to the curvey = x2 at x=Llis
A y=2x+1.

B y=1-2x

C y=2x-1.

D y=-2x+3.

11 cm
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VA
(xiv) If Z, =5+ 2iand Z,= 3i -7, the value of Z—l is

2
A S@-).
B (1 +1)
C _%(1_.)
D —1(1+i)

(xv) Inthe diagram to the right, P is a moving point and F and F, are two fixed
points. If PF + PF; is constant, then the locus of P is

A circle. P

B ellipse.

C hyperbola.

D straight line. F,

F1
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Section B (70 Marks)

Answer any 14 questions. All questions in this section have equal marks.
Unless otherwise stated, you may round answers to 2 decimal places.

Question 2

2
a) Evaluate J'sin2x dx.
0

b) The radius of a circle increases at the rate of 3 cm per second. Find the
rate at which the area of the circle increases when the radius is 17 cm.

Question 3

a) Find the inverse of the logarithmic functiony =log ,x°.

x log, sine*, find d_y .
dx

b) Ify = esin log, x

Question 4

a)  Evaluate | xlog xdx

b) Convert the complex number Z = -1 + J3iinthe polar form. Write the
polar co-ordinates and represent them on the complex plane.

Question 5

a) Find the equation of the circle whose center is the point (2, 3) and which
passes through the point (5, 7).

b) The foci of hyperbola are (6, 0) and (- 6, 0) and eccentricity is 2. Find
the equation of the hyperbola.

Question 6

a) Find the equation of the plane passing through the points
0,-1,0),(2,1,-1) and (1, 1, 1).

b) Prove that the function y = sinx has a minimum value at x=%.

[2]

[3]

[2]

[3]

[2]

[3]

[2]

[3]

[3]

[2]
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Question 7

n
Prove by mathematical induction that Ziz = n(n +1)6(2n+1) , for all positive
i=1
integers n.
Question 8

A right circular cylinder is to be made so that the sum of its radius and its height

is 6 m. Find the maximum volume of the cylinder. [5]
Question 9
2 137
Show that the continued product of all the values of( 1+iV3 )5 is 2cis (Tj
[5]
Question 10
For the ellipse 9x* +16y* —54x + 64y + 1= 0, find the: [5]
0] co-ordinates of center;
(i) eccentricity;
(iii) vertices;
(iv) foci;
Question 11
1 11
IfFA=|2 -1 3], provethatAA™ =1 ,where | is the unit matrix. [5]
3 2 -1
Question 12

Draw the graph of y = 2x? and y = 2x + 4 on the same graph paper taking
same axes. For what values of x is the graph of y = 2x* below the graph
of y=2x +4? [5]
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Question 13

x? -9 _X+3

a) Simplify and write the restrictions of — : :
X“—X—-2 Xx-2

36
b) Solve/X +4/x — 9= .
JX-9

Question 14

a) A pot of water is boiled and then removed from heat. The temperature of

water T° C after t minutes is given by T = 80e™ 0.06t , 50 Find the
rate of change of temperature after 10 minutes.

b) In the given diagram, A ABC is a right angled triangle with hypotenuse

10 cm. Find the value of @ so that the perimeter of the triangle is
maximum. A

10 cm

BN

B C

Question 15

The area enclosed by the curves x* = 4y and y* = 4x is rotated through four right
angles about the x — axis. Calculate the volume of the solid of revolution so
formed.

Question 16
a)  Evaluate J' cos(logx) g,
X

b) If the two regression lines are 5x — 6y + 90 = 0 and 15x — 8y — 130 = 0,
determine which one of these lines is the regression line of y on x and
which one is that of x on y.

[2]

[3]

[5]

[2]

[3]
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Question 17

For the function f(x) = x* —6x* +9x?, find:
)] intercepts;
i) critical values;
iii) intervals of increase and decrease;
iv) concavity.

Also Sketch the function.

Question 18

The following are the marks obtained by 10 students in Mathematics and Physics.

Mathematics | 50 |90 |85 |60 | 75|85 |60 | 70 | 55 | 60
Physics 60 85|90 |65|70|75|70|80|50]55

Calculate Spearman’s rank correlation coefficient and interpret the result. [5]
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MATHEMATICS FORMULAE

Functions and Equations Coordinate Geometry
(1) (atb)®*=a’+b?+2ab 1) (y—y)=mx—x)

(2) (axb)’=a’+3a’h+3ab® +b’ @  d=y(x-a) +(y-h)

(3) a*-b*=(a+h)(a-b) Trigonometry
(4) a’+b® = (a+b)(a® Fab+b?) (1) sin(Ax B) =sin Acos B £ cos Asin B
- b+ /bz _dac (2) cos(A+ B) =cos AcosB Fsin Asin B
X =
2a (3 tan(AzB)—_MALtNE
(6) v(t) =h'(t) » 2 1¥tan Atan B
Sequence and series (4)  sin®f+cos”0=1
N Logarithmic Exponentials
1  yin0eD =y, L+ 1)"
: 2 1) Y=Y
i=1 kx
(2) 0y @ >
i1 6 (3) A-= P(l-l— r)
2 Integration
3 ¢ 3| nn+D 1 _ _ (i j
3) Ell [ : @) [rge0dx= (0] geax- | =10 J9000x
4) t,=ar" )
_al-r") _a(r'-1 2 FOdx=1im> £ (x)A
(5) S0 = 1-r  r—1 'Wwherer>1 @ ;[ () JLQIZ_Q (x)Ax
b
6) th=a+(n-1)d 3  V=x|ydx
7 s, :%[2a+(n—1)d] E
Differentiation 4 A=]ydx
, . f(x+h)—f(x a
L) f()=lim ( r)] (x) Measurement
(2) y=x", y=nx"" (1) Cone:V =%r2h

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

@)  y=f()£g(x), y' =f')+g'(x) (2)  Cone:SA=zrl+zr

4z 4
5) F(x) = f(x)g(x), 3) Sphere:V =?”r
) = ff(x)g’(x) +109900. (4)  Sphere:SA = 4rxr?
6 FMX= 1) , (5)  Cylinder: SA = 2nr? + 2zrh
9(x) , , (6)  Cylinder: V = nr’h
F(x) = 9(x)F'(x) — F(x)g'(x) (7)  Circle: A=nr’
[9(0] (8)  Circle: C =2nr
M (feg) (0= 1600%(g%) © Triang|e;A=%,A:§xz,
d dy d
(8) d—i=%xd—z A= [s(s—a)(s—b)(s—c)

(10) Rectangle: A =lw,
(11) Rectangle: P =21+ 2w
(12) Square: A=5s?
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MATHEMATICS FORMULAE

(13) Square: P =4S
(14) Rectangular Prism: V = lwh
Complex numbers

(1) r=va® +b?

2 tng=2 =0o=tan _1(Rj
a a

(3) If z=rcis@ thenz" =r"cisnd

1 1 °
(4) z" :r”cis.(g+k-360
n n

Second Degree Relations
2 2

e XY
(1) Elllpse.a—2+b—2=1
2 2
(2) Hyperbola: 2—2 —g—z =1
@) e=-
a
Geometry

(1) D:\/(Xz _X1)2 +(y2 _yl)z +(Zz _21)2

IX, + mx, ly, +my, lz, +mz,
(2) (X’ Y,Z) = ) '
l+m l+m l+m
(3) For
ax+by+cz=0anda,x+b,y+c,z=0,
X B y B Z
b1C2 - b2C1 C18-2 _C2a1 a1b2 - a‘2b1
4 | = 2rr
@) 360° "
5 A= r2
®) 360°
Matrices

D C=(-1)"Mm,

2) AAT=ATA=|

(3) Inverse of A= A" = . adjA
det A

)fork=0123,.n-1

Data & Probability

(1)
(2)

)

(4)

(5)

(6)
(7)
(8)
(9)

(10)

(11)

(12)

(13)

(14)

(15)

f
x= 2"
n
, l, -1,
Median =1, + ——
fl
> (% -%)

_|no? +n,0,° +nd)” +n,d,?
Oy =
n, +n,
_mMX 41X,

2 m+n

ZFP:xloo

l=—0

n
2 pw
| = Z poW><100
Cov(X,Y)= % 3 (X —XXY —7)
o D (x=xNy-7)
I3 =% Sy 97
2 (x=-x)(y-Y)
no, o,
by = cov(xz, Y):r oy
Oy Ox

cov(X,Y) _

r =

Y-Y=



http://www.studentbounty.com/

	 

