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Matriculation Examination

MATHEMATICS Time Allowed (3)Hours
WRITE YOUR ANSWERS IN THE ANSWER BOOKLET.

SECTION (A)

(Answer All questions. Choose the correct or the most appropriate answer for each

question. Write the letter of the correct or the most appropriate answer).

I.(1) Letf: R>R bethe modulus function, and x<0.Which of the following is (are)true?
1f(x)=-x  2.f(-x)=-x 3.f(-x)=x
A.lonly  B.2only C.1and 2only

D. 1,2and3 E. 2and 3only.

(2) xoy is the remanider when x is divided by y. Then (965)03=
A0 B.1 C.2 D.3 E.4

(3) The remainder when x° -3x%+3x-1 is divided by x+2 is
A-3 B.9 c13 D1 E.-27

(4) If x+1is a factor of ax®+bx?+cx+d, then

A. a+b=-c-d B. a+b=c+d C. a+c=b+d

(5) Which of the following is (are)true?
1. (14%)"=14"C x + "CxP+"C x4 4"
2. (1+%)"=x"4"C x " "C X HNC XM 4
3. (1+x)"=1-"C x + nC2x2-”C3x3+. (1)
(6) The expansion of (x+2y)8 and the expansion of (x-2y)8 have
1. the same third term. 2. the same middle term 3. the same sixth term.
A. land 2 only B.land3only C.2and3only D.1onlyE.2only

(7) The solution set for the inequation X°>X is

A.R B.xix>1} C.{xi1x>0or x>1} D.{xx<lorx <0} E.{x*x>0 or x<1}
8) If Un:ZUn_1+5 and u,=11, then U=
A.3 B.1 C.2 D.-1 E.-3
(9) The 4™ term of an AP is 10,then the sum of first 7 term is
A.140 B.35 C.70 D.9 E.25
(10) a, J6  3aisaGPat positive numbers. Then r=
A3 B 1 c2 bDJ3 E 1
J3 2 J2

7 4
11) IFA%= , then A can be
(11) (7 %) 7

A (j,_ZJ;) 8. o) o, Zl)o.(z

(12) If Ais a 2x2 matrix such that det A=k and p is constant, then det (A)=
A. pk B. pzk C. pk2 D. pzk2 E. none of these

2
7) E. none of these.
2

(13) The probability of event E is 2x-3. Then x may be
Al B1 c3 p2% ES

2 4 3 3
(14) The probability that each of the students A,B and C will pass the examination
4

is 5 . The probability that exactly two of them will pass the examination is

A. 48 B.16 C.64 D.1 E. none of these
125 125 125 125
H
(15) Quadrilateral PQRS is inscribed in
2 circle O.
A £ PTQ=
T . A.58° B.38 C.48
g %/ D.42° E.52
(16) Q"'- I X=
2, A9 B.5 C.20
| D10 E.11l
E D
o
17) P In APQR, QR//ST and -~ (APQR)=
A 3 (QRST)Then PS:SQ=
;‘: “{H A13 Bl.J3 -1 ClJ3

D.4:9 E.none of these.

(18) PA=AB=1BQ
3

OP=p,0Q=q
OB =
A. 3g+p B. 3p+q C.p+2q

4 4 3

D.3p+2q E.2p+q
5 5

2 1
(19) Ais the point (2,3).AB= (1) and BC:(_3 ) then the coordinates of C is

A.(5.1) B.(5-1) C.(-5,1) D. ( 4 E.none of these
-2
i
(20) In the diagram, if cos A=1 and AC=9 then BC= ;’r
3 i
Al B. 3 C. 6 D.Jg E2J2 r
NN s/
ad @
(21) Cos2A , Sin2A
Sin A Cos A
A_ 1 B. 1 C. 1 D._ 1 E. Cos 3A
Sin A SinA CosA Cos A SinA CosA
(22) 1-tanl5’ _
1+tan15s’
Al B.1 C.J3 D13 E1
J3 1+.J3 3
(23) d (Sin* - Cos?x) =
dx
Al B.2Sin2x C.-2Sin2x D. 2 Sinx Cosx  E. none of these

(24) If f(x)=e*™*, then f"(1)=
4
A1 B.4 C.16e D.4e E.16

(25) The gradient of the normal to the curve y=x3 at the point (2,8)is

A. 12 B-12 C..1 D.1. E..1
192 12 12
(25 marks)
SECTION (B)
(Answer All questions)
2. Afunctionf(x)= a ,x7band b>0is such that (f.f)(x)=x.
x-b
Show that x?-bx-a=o

(or) (3 marks)

If the equations ax® + 4x% - 5x - 10 = 0 and ax® - 9x - 2=0 have a common root,
find the value of a.

3. InanAPU,=x and Ug =V Show that U, 573y - 2x. (3 marks)
(or)
If a,b,c,d is a GP, show that b+c = c+d
atc b+d

4  PQRSisasquare.K, L, Mand N are midpoints of the sides PQ, QR, RS and SP
respectively. KM and LN intersect at O. Express

6 OK+70OL+80OM+9ON interms of a single vector OS (3 marks)
5. Provethat 1, 1 _ 2 (3 marks)
tan x cot X sin 2x
6. Calculate lim x3-27 and lim X - x-12 (3 marks)
X 229 X4 x211x+28

Suge~e)

7.(a)Given that g(x)=9 + 1, x Z 0, find the formula for g”, state the suitable domain
X

SECTION (C)

of g’ If g(2)=3, find a. (5 marks)

(b)A binary operation on R is defined by x ' _ y=x2+xy-3y2 for all
x,YER. If 4 =17, find the possible values of x. Find also
2.1 . 3. (5 marks)

8.(a)The polynomial ax3+2x%-2x+b leaves the remainder ql

when divided by x-4. If x+3 is a factor of polynomial, find a and b. (5 marks)

(b)For any positive integers n and r with n>r, prove that "C ="C__ .
Find "'C.. (5 marks)

9.(a)Find the solution set in R of the inequation 12-5x-2x?>0 and illustrate it on the
number line. (5 marks)

(b)The seventh term of an AP is 25 and the sum of first seven terms is 112.
Find the sum of the first sixteen terms of the AP. (5 marks)

10.(a)In a GP the product of the three consecutive terms is 512. When 8 is added to
the first term and 6 to the second term of these three terms, the terms form an

AP. Find the terms of GP. (5 marks)
. 5 -7 . . B
(b)Given A=(2 _3). Verify that (A% =(A™1)? (5 marks)
11.(a) Find the solution set of the system of equation by matrix method.
2x-5y=1
3x-7y=2 (5 marks)

(b)In a game, two dice are used. One die has 2 white faces and 4 red faces.
Another die has 4 white faces and 2 blue faces. These two dice are thrown
together. Find the probability that just one die show a white face on top.

(5 marks)

12.(a)In a circle, two radii OA and OB are meeting at right angles. From A and B two
parallel chords AX and BY are drawn. Prove that AY __ BX. (5 marks)

(b)ABC is a triangle inscribed in a circle and DE a tangent at A. A line drawn
parallel to DE meets AB and AC at F and G respectively. Prove that BFGC is
a cyclic quadrilateral. (5 marks)

13.(a)The point D lies on the segment AX and the point C lies on the segment
BX. Given £-BAC= <{-BDC. Prove that (& ABX)=ﬁ
(ACDX) CD?
(5 marks)

(b) The position vectors of three points P, Q and R relative to an origin O are 3b-
a, 2a-b and 3a+ kb respectively, k is a constant. If P, Q and R are collinear, find

the value of the ratio PQ:QR (5 marks)

14.(a)Express cos3x in terms of cosx (5 marks)

(b)Solve the AABC where a=9, b=11, r =60’ (5 marks)

15.(a)Differentiate -/6+3x cos x?> and 2x+3x° with respect to x. (5 marks)
sin?x

(b)What is the smallest perimeter for a rectangle of area 16 in?? (5 marks)
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