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FORMULAS FOR REFERENCE

sin (A+ B) =sin Acos B+cos Asin B

cos(Ax B)=cos Acos B¥sin Asin B

tan A+tan B

tan(4+B) = —————
1¥tan Atan B

2sin Acos B=sin (A4 + B)+sin(4— B)
2¢cos Acos B=cos(A+ B)+cos(A-B)

2sin Asin B=cos(A—-B)—cos(4+ B)

sin 4 +sin B =2sin A-5B

Cos

A+B . A-B
sm 2

A+B A-B
cos >

+B . A-B
sin
2

sin A—sin B =2cos

cos A+cos B=2cos

cos A—cos B=-2sin
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SECTION A (50 marks)

3
1. Expand (5+x)* . Hence, find the constant term in the expansion of (5+ x)* (1 -—2—) .
x

(5 marks)
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2. Prove that 1 1 k

7;-_\/x+h N (x+h)\/;+x\/x+h

. Hence, find ~~c-l—\/E from first principles.
dx Vx

(5 marks)
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3. Consider the curve C: y=2¢*, where x>0 . It is given that P is a point lying on C . The

horizontal line which passes through P cuts the y-axis at the point Q. Let O be the origin. Denote
the x-coordinate of P by u.

(a)  Express the area of AOPQ intermsof u.

(b) If P movesalong C suchthat OQ increases at a constant rate of 6 units per second, find the
rate of change of the area of AOPQ when u=4 .

(5 marks)
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25 +x+1

4. Define f(x)= 1 forall x#1 . Denote the graph of y=f(x) by G. Find

(a)  the asymptote(s) of G,

(b)  the slope of the normal to G at the point (2,11) .

(7 marks)
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n 1\
5. (a)  Using mathematical induction, prove that Z(-l)k k? =£_Q_"?(f‘_fl)_ for all positive
k=1
integers #.

333
(b)  Using (a), evaluate Z(—l)k”kz .
k=3
(6 marks)
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6. (a) Prove that x+1 isa factor of 4x> +2x*-3x-1.

(b)  Express cos36 interms of cos@ .

(¢)  Using the results of (a) and (b), prove that coséslr_ = 11;[5— :

(6 marks)
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7. (1) Using integration by substitution, find j A+t+1)% dt .

(b) Consider the curve I': y= 4x* —4x , where 1<x<4 . Let R be the region bounded
by I', the straight line y =48 and the two axes. Find the volume of the solid of revolution

generated by revolving R about the y-axis.
(8 marks)
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8. Let »n be a positive integer.

10
(a) Define Az(l 1) . Evaluate

G0 4,

i 4",

i) A" .
(b)  Evaluate

n=1

M 2,
k=0

1 n
(ii) (l (2)) .

(8 marks)

Answers written in the margins will not be marked.

2016-DSE-MATH-EP(M2)-12

39

Answers written in the margins will not be marked.



“PodIBUI 9 10U [[IA SUISIEWT 5Y) UL UOPLIM SIOMSTY

"POdIBUI 94 JOU [[IM SUISIBUI OIf} U USPLIM SIOMSUY

Answers written in the margins will not be marked.

40

2016-DSE-MATH-EP(M2)-13



Answers written in the margins will not be marked.

SECTION B (50 marks)

9. Let g and b be constants. Define f(x)=x’+ax?+bx+5 for all real numbers x . Denote the

curve y=f(x) by C. Itisgiventhat P(-1,10) isaturning pointof C.

(& Find ¢ and 5.

(b) Is P amaximum point of C? Explain your answer.

(¢)  Find the minimum value(s) of f(x) .

(d)  Find the point(s) of inflexion of C.

(¢) Let L bethetangentto C at P. Find the area of the region bounded by C and L.

(3 marks)
(2 marks)
(2 marks)
(2 marks)

(4 marks)
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10.  (a)

(®)

©

(d)

Let f(x) be a continuous function defined on the interval [0, a] , where a is a positive constant.

Prove that J' ) dx= | “fla-x)dx . (3 marks)
0 0
z z 5
Prove that I 4 n(l+tanx)dx= I 4 ln( )dx . (3 marks)
0 0 l+tanx
i
. s zln2
Using (b), prove that J‘ In(l+tanx)dx = 3 (3 marks)
0
z 2
Using integration by parts, evaluate J. 4 XS X (3 marks)
o l+tanx
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11.  (a)  Consider the system of linear equations in real variables x, y, z

x + y - z = 3
(E): S4x + 6y + az = b , where g and b are real numbers.
5x* + (I-a)y + @Ba-Dz b-1

il

(i) Assume that (E) has a unique solution.
(1) Provethat a#-2 and a=-12 .
(2) Solve (E).

(i) Assumethat a=-2 and (E) is consistent.

(1) Find b.
(2) Solve (E).
(9 marks)
(b)  Is there areal solution of the system of linear equations
x + y - z =3
2x + 3y - z = 17
5 + 3y - 7z = 13
satisfying x2+ y2 -6z*>14 7 Explain your answer. (3 marks)
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12.  Let 52=2j+2k s _0_l§=4i+j+k and 513=i+tj , where ¢ is a constant and O is the origin. It is
given that P is equidistant from 4 and B.

(a) Find ¢. (3 marks)

(b) Let —55=2i—j+4k and 55=3i+23+5k . Denote the plane which contains 4, B and C
by IT. '

@) Find a unit vector which is perpendicular to 17 .
(i)  Find the angle between CD and I7 .

(iii) It is given that E is a point lying on I7 such that DE is perpendicular to I7 .

Let F be a point such that PF=PA+PB+PC . Describe the geometric relationship
between D, E and F. Explain your answer.
(10 marks)
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END OF PAPER
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