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Part A

1) Using the principle of mathematical induction prove that, (2x + 1)" — (x —3)™ is divisible by
(x +4) for neZ* , xeR.

2) Sketch the graph of y =3 — 2|x — 1|, and y = |2x + 1| in the same diagram. Hence or otherwise for all
real values of x satisfying the inequality |4x + 1| <3 — 2|2x — 1|.
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3) Sketch on the same Argond diagram, the loci of the points representing complex numbers Z satisfying

|Z — 2i| = 4,and ar g(Z + 2\/§) = % and find the complex number represented by the point of

intersection of these loci in the form x-+iy.

4) Find the number of words that can be made by using all letters of the word “NEEDLE”. Find how many of
these words have all three E’s together and only two E’s together.
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5) If lim ) = find the value of

X—>A

(\/x+a—\/ﬂ
sin(x—a)

. coSx—2sin2x . . T . .
6) The region enclosed by the curves y = /m , X axis, y axis, and x = 318 rotated about x axis through

2m radians. Show that the volume of the solid thus generated is T In (%) .
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7) The curve C is given by the parametric equation y = sin?6, x = 2 cos 8 . Show that the equation of the tangent
drawn to the curve C at 6 = g is 4y + 2x — 5 = 0 and find the equation of the normal at that point.
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8) Find the coordinate of the point which lies on the perpendicular line drawn from A = (2,1) to the straight line
l = x +y —1 = 0 and whose distance from A is twice the distance from A to the line /.
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9) Show that the circle whose diameter lies on the straight line 2x + 3y = 7 and passes through the points of
intersection of the circles represented by x2 + y2 —4x — 6y + 11 =0,and x> +y?>—10x —4y +21 =0
isgivenx? +y2 —4x—2y+3=0.

Cc
10) In a triangle ABC with usual notation if acos? > + ccos?

of the triangle are in geometric progression.
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Part B
* Answer only 5 questions.

11) (a) Show that the quadratic equation x? + px + p = 0 has real roots, when p = 4 only where p € R. If
the roots of the above equation are a,  write the values of (a + ), af and show that
1 1\ _ (p+1)? . . 1 1\ .
(a + E) (ﬁ + ;) = .Show that the quadratic equation whose roots (a + ﬁ)’ (ﬁ + a) is
given by px? + p(p + 1)x + (p + 1)? = 0 and deduce the quadratic equation whose roots are
1\2 1)?
(e+g)-(6+3)-
(b) Let f(x) = x> + 80x2 + 240x + 192 Using remainder theorem show that (x + 2)3 is a factor of

f(x) .Show also that f(x) = 0 has only one real root.

12) (a) Given that (bx + 2a)® = Cy + C;x + Cx?% + -+ + C;x' + -+ + Cgx® where a and b are constants.
The coefficient of x;is C; wherei = 0,1,2,...,8. If 7aC, = 2C, show that b = 2a? .Hence or

otherwise show that Y%, C; = (2a)®[(a + 1)® — 1].

2 3
(b) Write ' term T, of the sequence L, G) + %. G) + %. G) + --- and show that

2.5

T, = f() — f(r+1) where f(r) = == (3)

1 1 1\" .
Hence show that ', T, = 2" GnrD (5> and the sequence is convergent. Further show that

P IR P

r=

AR
N

. (2 1 (1 1\ ..
13) (a) Giventhat A = ( 0 — 1), B = ( 0 — 2) Find the values of the constants A, p such that

A2+ QA+ ul =0 1 isa 2 X 2 unit matrix. Show that B~ = iA and find A1 .

(b) Let Z=x+ iy where x,y € R. Write Z the conjugate of Z and |Z|. Show that

L 7.7 = |Z|?
. Z—7=2iIm(2)

Z-1 . L
Also show that, when , |Z]| = 1 ;1 is a pure imaginary number.



(c) Find the square roots P and Q of the complex number 12 + 5i in the form a + ib, (a,b € R) and
represent P and Q on an Argond diagram. If Q' is the conjugate complex of Q, find the comples
number R such that OPRQ’ is a rhombus.

—4(x+2)

14) (a) Let f(x)= )2 2 for x # 2.show that f'(x) the derivative of f(x) is given by f'(x) = e

for x # 2.. Find the coordinates of the turning point of f(x).
Hence find the interval of which y = f(x) is increasing and the interval of which y = f(x) is

decreasing.

8(x+4)

i 0 X # 2 find the coordinates of the point of inflection of the graph

Given that f”"(x) =

y=f()

Sketch the graph of y = f(x) indicating the asymptotes, the turning point and the point of inflection.

(b) The diagrm shown below is a semi cylindrical container of radius r cm and length [ cm. If the

volume of the container is 5127t cm®  and the surface area is S cm? show that S is given by

S=nr (r + 1224) Also find the value of r when § is minimum and find the minimum surface

arca.

15) (a) Find f dx using partial fractions.

1)(x2+ -2)

IfI = cosx dx show that, I = = In (5)
3 2

0 (sinx—1)(sinx+2)

(b) Integration by parts and suitable substitution, show that,

Vs
3 1/ — 2m—-3
fo tan~!(sin x). cos x dx Vel

(c) Show that foa f(x)dx = { Oa f(a — x) dx where a is a constant

Let [ = |2 SI'X gy . Using the above results show that,

0 sinx+cosx

1.2 1 1
| ==|2———dx . Also show that I=\/_E ln(\/f+1).

270 sinx+cosx



16) In a parallelogram ABCD, AD =x+y =12, AB=y=2x, B=(0,A) and C = (—Zx/ﬁ,u). Find
A, and pu. Show that any point on AC can be written in the form (4 +t,8+ (\/ﬁ — 3)t) where ¢ 1s a
parameter.  Show that the circle which touches BC and the center lies on AC is given by x? + y?% —
2(t+ 4)x — 2(8 + (\/E — 3)t)y + ¢ = 0 Where c € R. When ¢ = t2(12 - 4@) + t(4m — 16) +
8 if the circle touches AB show that t = —(\/ﬁ + 2). Find the coordinate of the center of this circle and

show that the center is the point of intersection of the diagonals of the parallelogram. Show also that this

circle touches CD and find the equations of the circles touch internally and externally at B.

17) (a) Express sinx + V3 cosx in the form R sin(x + a) where ) R > 0, 0 <x< g :
If secx ++3cosecx =4 ,for 0 <x <m , show that
sin 2x — sin (x + g) = 0 . Hence or otherwise find the general solution of

secx + \/§cosec x =4

(b) Inatriangle ABC angle B = % . O s a point inside the triangle which makes an angle 2?11: with one
side of the triangle. If CBO = 6 show that, tanf = ctavs .
a+cV3

(c) Solve the equation tan™! (x—ﬂ) +tan?! (E) =1,
x+2 x—2 4



