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Sec 3E

Mathematical Formulae

: 1. ALGEBRA
Quadratic Equation

For the equation ax’ + bx + ¢ = 0

~b+b? - 4qc

2a

X =

Binomial expansion

! - -
where 7 is a positive integer and ( nj = an=0)...... (n-r+1)
;

2. TRIGONOMETRY

Identities »
sin’4 +cos’ A4 =1
sec’4=1+tan’4
cosec’ A =1+ cot’4
sin(A + B)=sindcosB + cosAsinB
cos(A + B)= cosdcosB T sindsinB
+
tan(4 + B) =204 £ tan
1+ tandtanB
sin2 A4 = 2sindcosA ‘
cos24=cos’ 4 —sin® 4 = 2cos? 4 — 1=1-2sin’4
tan2 4 = _Zta“n,;l_
. 1-tan®4
sind + sinB = Zsin—zl—(A + B)cos % (4- B)
sind - sinB = 2cos %(A + B)sin % (4~ B)
cosd + cosB = ZCOS%(A + B) cos % (A - B)
cosd — cosB = —2sin ~21— (A + B)sin %(A - B)
Formulae for AABC

a b c

sind sinB sinC
a’> =b? + 2 _2pe cosd

A= lab sinC

N

2
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1 Find the range of values of ¢ for which x* + 6x—3 > 10x + c, for all values of x. [3]

2 Solve the equation >t + 8¢ = 67!, giving your answer correct to 2 decimal
places. - [5]

3 When the expression 2x°> + (a - 3)x2 +bx+5 1s divided by (x2 —-Xx— 2), the
remainder is 3x + 5. Find the values of gand & . 4]

4 Without using tables or calculators, find the value of k such that

1 24 49 3L
(TE_T+\/TTZ] x == k3 [4]

5 Express the simultaneous equations kx+3y =5, 4x+ (Sk - 4)y =10 in matrix form.

Find and explain the values of & for which the above equations have

(a)  aninfinite number of solutions 14
(b)  no solution. {31
6 The roots of the equation 2x% + 7x+3 =0 are & and [ while the roots of the

equation Ax” =3x—k are @ +2 and B+ 2. Calculate the numerical values of
hand k. 7]

7 Find the equation of the circle which passes through the points ( 2,1 ) and (0, -3)
and has centre lying on the line 3x+5y -3 =0. [8]

[Turn over
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10

11

12

(a) In the expansion of (2 +x? ) ", the ratio of the coefficients of x* and ¢

is 2 : 1. Find the value of 7. : 4]
(b) In the expansion of (xz - zj 9, find the term independent of x . [4]

x

Solve the equation In (4y - 4)— yin2=I[n3. [6]
(a) Sketch the graph of y=2 —,2x - 3[ for ~1<x <5 and state its range.

Find the values of x for which y>1. [4]
(b) The value of an investment at the beginning of 1990 was $2000.

Its value increases and after a period of ¢ years is given by

V' =2000 (1.06) ! . Find the year in which the investment will reach
$10 000. - (4]

Find all the angles between 0° and 360° for which

(a)

(®)

(a)

(b)

3sinx+2cosecx =7, [4]
3tan (2x—30°) =2 . | [4]
... sin’@ .
Prove the identity 5~ +sin0 =tan0secH. [3]
cos“ 0

(1) Sketch the graph of y=3 ,sin 2x, ~1for 0 < x <27 and state the
corresponding range of y. [3]

(11) By drawing a suitable straight line on the graph, find the number of
solutions of

3 lsin 2x] =1+ % [2]




CHIJ Katong Convent End-of-Year Exam 2010 Add Math Sec 3E
3 (@ 2 lg(y+1) |
A(5,8)
0 B(1,0) (x-2)

The above diagram shows part of the straight line graph obtained by
plotting values of the variables indicated, together with the coordinates

of the two points on the line. Express y in terms of x . [4]

(b)  The table below shows experimental values of two variables x and y.

1.0 1.5 2.0 2.5 3.0 3.5
3.2 5.2 7.1 9.2 11.2 133

Itis known that x and y are related by the equation y = hx + k+/x , Where

h and k are constants.

(1) Using graph paper, draw the graph of jyz against vx and USse your
x

graph to estimate the value of 4 and of k. -{6]
(i1) Use your graph to estimate the value of x when y = 5vx . [1]

(i)  Hence, by drawing a suitable straight line, estimate the value

of x and of y which satisfy the simultaneous equations

y=hx+k\/;, 3]
y=—4x +9x.
5
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14 Solutions to this question by accurate drawing will not be accepted.

y4 D(10, 7)

The diagram shows a triangle ABC in which A is the point (2, 1), C is
the point (5,2) and angle ACB = 90° . The line BD is parallel to AC
and D is the point (10, 7). The lines BA and DC are extended to meet at E.

Find

(1) the equation of BD and of BC , [4]
(i1) the coordinates of B, [2]
(iif)  the coordinates of the vertex F of the parallelogram jABDF , [2]

(tv)  theratio of the area of the triangle EAC to the area of the trapezium

ABDC. | [2]

END OF PAPER
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1.
x2—4x—3—-c>0

B?-44C <0
16—4(1)(=3-¢) <0
28+ 4¢ <0

c<-—7

e xe+8e—6e*xe=0

e** +8—6¢" =0
32 —6y+8=0
y-49»y-2)=0
y=4,y=2

e* =4
x=1.39(2dp)
e* =2

x=0.69(2dp)



3.
f(2)=11
f=1=2

5a.

52512

—\/47—2\/_

12f 23

:zﬁ

24 26
Vi2 V2



=0

4 Sk—4
k(5k—4)-12=0
(5k +6)(k —2) = 0
k=-2 k=2

5

k =2, the two lines are the same
.k =2, 1is for infinitely many solutions

6
5b. fork= —5_ , the two lines are parallel .. no solution.
6.
a+pf=——————— 1)
3

op =—————~ 2

p 5 (2)
a+pf=——4—-————— (3)

k

aﬁ+2(a+ﬁ)+4:—}—l————(4)

from (3)



7.  midpt (1,-1)

: 1
gradient of L [ine= — >

equation of perpendicular line

given equation

3 3
) = — — — X — — — — 2
Y 573 (2)

solving (1) and (2)

x=11,y = -6.
Centre (11,-6)
Radius = V 1 30

2 2

8a.




I’lC znfrx2r
r=2,r=3
nczzl’l—l" 7’l C327’l“‘3
=21

n(n—1)(n—2)
‘ n(n6- - on=3-n+2 _ %
2
n=>
8b.
9C (x2)° (_zx—l %

29 ¢ (x'%2)(2) (x—r)
18-3r=0 |



A=4
y=2

A =—1(rejected)

10a.



(1.5,2)

(2.5{0) (0.5.00 .
4 \
/ (5,-5)
(-1.-3)
y=1, x=2, x=1, 1<x<2
10b. 10000 = 2000 (1.06)
t=27.62

ans: 1990 + 27 = 2017.



11a.

3sinx+-—— =7
Sin x

3A+£=7

A
34° - T74+2 =
(B4-1)(4-2)=0
A:QA=2’

3

) |
smng,smx=2

x=19.5°160.5°
11b.  tan (2x~300)=§

a =33.69°

2x-30" =33.69, 213.69, 393.69, 573.69

X =31.8, 121.8,211.8, 301.8
12a.
. 3 2 5. 3 A ) )
sin” € + cos Qsmé’_sm H+(1—sm t9)sm¢9~ sin@ _ siné

cos® @ cos® @

cos26 cosOcosd
=tand secq

proven



~-1<y<2

12bii 8 solutions

X 0 T 2
y 0 0.5 1
13a.m=2 )
c=-2 a
Y=2X-2

lg(y+1)=2(x-2)-2
lg(y+1)=2x-6

y+1=10%*"°
y= 10276 —1

13b. i. gradient=h =45
k=Y-int=-1.3




1.0 1.22 1.41 1.58 1.73 1.87

Jx
B [32 425 |5.02 5.82 6.47 711
7x

ii. 5
' x=1.96

. Y=9X-4
X 06 |1
Y 14 |5

Point of intersection (0.6,1.4)

Jx=06

x=0.36

Lo =14

Jx

y=0.84

Y

14. gradient of BD = %

y-7 = %(x—IO)



y = §x+13—1 equation of BD

gradient of BC = -3
equation of BC:

y =-3x+17

ii. solving the two equations : B (4,5)

(6’4):(x+4’y+5j

2 2
ji, ¥=87=>
F(8,5)
iv. BD=40=210
AC = 10
Ratio is1:2
area of AAEC 1.,

area of AEBD (5)

area of AAEC 1

area of trapeziumABDC - 4-1

1y=1

3



