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Part A

Answer for all questions.

01. Let U, =9,and U, , =10U, +9 forall ;¢ 7*. Using the Principle of Mathematical Induction
prove that, U, =10" -1 forall ,c7*.

02. Sketch the graphs of y = 2|x - 3| - (x - 3) and y=9- |x| in the same diagram. Hence or otherwise
find all real values of x satisfying the ineuality 2 |x| + |x + 3| >x+9
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03. Indicate the complex numbers z, and z, on an Argand diagram, such that |Z1 —2| =|z1 —2i| and

|22—2|:\/§. Hence, express the complex number z such that z, =z,, in the form of
z= r(cos¢9+i sin «9) Here, » and @ are the real constants to be determined.

04. If a committec consisting of 4 men and 3 women is to be formed from a group of 4 lady doctors, 5
engineers, 4 actresses and 3 male singers, in how many ways the committee can be formed ?
If this committee is going to take a photograph in such a way that, no two men are next to each other,
then find the number of different photographs that can be taken.
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05. Show that

06. Find the area of the region enclosed by the curves y = |cosx ,¥=0,4x—7=0,and 4x—-37=01If
this region is totated about x axis through 2 radians, then show that the volume thus generated is
T

Z(” - 2) cabic units.
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07. Let x=cosecd—sin@ and y =cosec"@—sin" @ for areal parameter § and a rational constant 7 .

2
Show that; ( +4)d_«2v+xd_y_n2y o
dx dx
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09. Show thatthecircle x* + y* +2x+2y—1=0 and the straight line x — y +1 =0 intersects each other.

If the new circle, which passes through those points of intersection, also goes through the origin, them

n+1
find the value of integer » such that the area of this new circle is (—jﬂ
n

V4 V4 Vs
10. Sketch the graph of y =cosx in the domain X € {0, E) Hence, when g <60 <— , deduce that

3
3  cosd 3«/5
27 0 T
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Part B

B Answer only five Questions.

11. (a) Let's consider the quadratic equation ax” +bx+c=0 ; for g =0 and a, b, c € R . By using

b+JA

are the roots of ax’ +bx+c=0.Here A = p> _4dgc -
—2a

completing squares, show that

Hence, write down the necessary and sufficient condition for the quadratic equation

ax’ + bx + ¢ = ( to have only a pair of rational roots, when g = () and a, b, c€Q.

Now, let F(x) = mx’ +(n—m)x2 —(m +2n)x+m +n for jy #0 and m, n € Q. Prove that 1
is a root of the cubic equation F' (x) =0.
Also show that, all the roots of the cubic equation further, if the equation F (x) =0 has three real

and equal (coincident) roots, deduce that |m| : |n| =1:2

(b) Let, [ be a polynomial of order three. When H (x) is seperately divided by (x2 +x- 2) and
(x2 +2x— 3) the remainderis x—6.
Also, if it is given that the point A = (—1, - 3) lies on the graph of y = H(x) then find H (x)
and factorize it completely.

Further, write down the domain of f7 , so that all the images of the function jf are non-negative.

12. (a) Find the integers 4 and B, such that, A(2x+5)+B(2x+l)E4x+14 ;forall xeR.
1 18 1 22 1 26

; h H - . +—" EEPN
Now, write down the ,.th term, U, of the series, 9357 273579 80 7.9-11

for ,c7*

Hence, find f(r), such that U, =f(r)—f(r+1); for » € Z" and show that,

n 1 1
U, =—- . .
2V=5 3" (2n+3)(2n+5) 1O nel

r=I1

Also, deduce that the infinite series ZU » 18 convergent and find its sum.

r=l1

Deduce for ther further that the sum of the infinite series z U, 20 .
r=2024
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Expand (x+y)" ; for x, yeR and j 7+ . Also write down the ;-1 term, 7, of above

r+l

. . . 23 . .
expansion. Now consider the expansion of (1 + x) , so that teh powers of x are increasing.

1

If the co-efficients of the terms including x", x"" and x"*? of this expansion, are lying in an

1 (n+2)(n+1) 2(n+2)
arithmetic series, show that (21—n)! + (23—n)! - (22—n)! Also find the values that

n can take.

a 1 b 1 -1 1 4 1
Let A= 121 af B=1 10 and C= a 0 ; where a, b e R .Itis given that

AB” = C. Show that =2 and a =3 , and with these values for ¢ and p, find B'A .

Where BT denotes the transpose of the matrix B .

1
Write down (! and using it show that matrix D = 4( & j such that Cp =21 + C?, Where
1

A 1s areal contant that you should be determined.

Sketch in an Argand diagram, the locus (', of the points representing complex numbers z satisfing
.. - T

|z| =1.Now, let w = a(cos¢9+zsm6’) such that 4 > ( and 7< 0 <E.

Draw the locus of @ in the argand diagram. When @ lie on C . then show that @ — ; is purely

imaginary and the complex number @ — ; lies between —2; and 2; an the imaginary axis.
1 .
Futher more, when @ = 5(1 - \/gl) ,

using the moivre's theorem show that (l + a))24 + (l + a_))24 = 2(729)2

The adjoining figure depicts, a quadrilateral OPQR which
is inscribed in a semi circle of radius » and centre O. Here

. Vs
if it is given that ORQ =6 ; 0<9<E and OP//RQ

then show that the area § of the triangle quadri lateral is, R r [0 r
2

re, . .
S :?(sm9+sm20), Hence, deduce that, the area

S of the quadrilateral is maximum, when

9=COS_1[\/§_1J~

8

.
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(b) Let, - (x —a)2 such that a, b, ceZ —{0} for xeR —{a} . Show that, for any value

of a, b, c there exists a horizontal asymptote for the graph of y = f (x) ,at y=0.
It there exist a vertical asymptotes at y =1, find the value of ¢.

Also, find the integer values of 4 and c, such that, f (x) , the first derivative of [ (x) is given
, 3—x

byf (x ) =——3 ; for xeR- {a} Hence, by finding the co-ordinates of the turning point,
xX—a

write down the intervals on which f (x) is decreasing and the interval on which f (x) is increas-

ing Deduce the nature of the turning point.
2 (x + 20)

Further, if it is given that, f "(x) , the second derivative of f (x) is "(x ) = )4 : for

(x —a
xeR- {a} then, find the co-ordinates of point of inflection and write down the intervals on which

f (x) is concave down and the interval on which f (x) is concave up.

Sketch the graph of y = f (x) indicating the intercepts, asymptotes, turing point and point of
inflection.
Now, let A= (2, 0) . Find the equation of the tangent line drown to the graph of y = f (x) at 4

and write down the co-ordinates of the point B of which the tangent meets the graph again.

15. (a) Find the integers 4 and B such that
27x° —18x* +12= A(3x=2)" + B(9x* —12x+8)+ A(3x—2)(9x* —12x +8) forall xc R.

27x° —18x" +12
Hence, write down (3 e 2)2 (9 v _12x+ 8) in partial fractions and find

-dx

i 27x° ~18x* +12
(3x-2)" (95" —12x+8)

d[m(»+lgifﬂ

1
(b) Show that, = \/le = Hence, find I—ﬁ x|

dx

Vs
Let [ = I\/tanx -dx and J = I\/Cotx -dx for X E(Oa Ej.Using sin x —cos x = ¢ or otherwise

show that, /+J = \/5 sin™ (sinx—cos x)+ C, where (C is a real constant. Using a suitable

substitution, obtain a similar expression for / — J . Hence, find jand J.

b b
Using Jf(x)-dx = jf(a+b—x)-dx where g >p and a, b € R Hence, deduce that,

and show that,

3
\/tanx-dx:J.\/cotx-dx

6

NN — [y

3 _
j\/ tan x - dx = /2 sin”™" [%]
o

(¢) Using integration by parts or otherwise, find Ixsin_lx -dx
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16. Let [[=kx—y+1=0;keZ" and [,=x-2y+3=0. 1/ =0 and /, =0 intersect the coodrinate

axes. Let § = () is the circle which passes through the above mentioned points of intersections.

Find § and obtain the centre and the radius of the cricle. Also determine the value of f . Taking the
same k value, find the point of intersection of /, =0 and /, = 0. which is denoted by A4 .

Show that the tangential chord of the circle relative to 4 is Sx+y=0.

Find the equations of angle bisectors of /, =0 and /, = 0 and deduce the equation of the obtused angle
bisector for 7"

Show that there are two circles, in which the centre lie on the obtused angle bisector and /, =0 and
[, =0 are the tangents also with radius \/§ units.

Show also that one of the equations of a circle is §, = x>+ y* —4x—1=0 and find the other equation
of the circle §, =0.

Let P= (—1, 1) , show the point p lies outside the circle S, = 0. Show also that the tangents drawn

to the S, =0 from the point p are 2x+y+1=0 and x—2y+3=0.

17. (a) Write down Sin(A +B) in terms of sin 4, sinB, cosA4 and c¢osB . Hence, obtain a smilar

expression for sin(A - B) )
Deduce that sin(%— Aj =cos 4 and sin(A —B) . sin(A + B) =sin’ A—sin’B .

Further more deduce that cos10°-c0s30°-cos50°-cos70° = %

(b) Let T(x)z2+sinx(\/§cosx—25inx) for x € R. Find the real constants for 4,B and «

T
such that T(x) =4+ Bcos(2x - a) .where @ ; 0<a< 5 Find the range of the function 7

V/d
for [E’ 27 } and sketch the graph of y =T (x) for the above domain, solve the equation

T(x):2.

(¢) In the usual notation, state the sine rule for a triangle 4B(C . Hence, deduce the cosine rule.

(a+b-c)(a+c=b) =tan2(§}

Show that (a+b+c)(b+c—a) B
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