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PLUS TWO - EXCELLENCY TEST - 2023
MATHEMATICS

Time : 2 Hours Total Score : 60

(

General Instructions to Candidates:

e There is a ‘Cool-off-time’ of 15 minutes in addition to the writing time.

e Use the ‘Cool-off-time’to get familiar with questions and to plan your answers.
e Read questions carefully before answering.

e Read the instructions carefully.

e Calculations, figures and graphs should be shown in the answer sheet itself.

e Malayalam version of the questions is also provided.

e Give equations wherever necessary.

e Electronic devices except non-programmable calculators are not allowed in the Exam-
ination hall.
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Questions 1-8 carry 3 scores each.
Answer any Six

Find the principal value of sin'(1)
Evaluate using principal values
tan” (-1) + tan'(v/3)

Construct a 3x3 matrix
A=[a;j] where a;;- =L

Check whether A is symmetric or not

Find the adjoint of the matrix

S

Verify that | Adj A| =| A| for the
above matrix A

Consider the function

x> =1, x>1
fey=40% ~x* =1

x—1

—, x<1

x+1

a. Find f(0)
b. Check whether f(x) is continuous at x=1

The radius of a circle is increasing

uniformly at the rate of 3 cm/sec. Find
the rate at which the area of the circle
is increasing when the radius is 5 cm.

The function f(x)= x* is increasing in
i. [-2,2] ii.[-2,0]
iii. [0,2] iv.[-2,2]

The order of the differential equation

et dy |y Y
(dxz) Zy dx t dx3 + 6y -0
i. 1 ii. 2 iii. 3 iv. 4

Check whether y= 2 cosx + 3 sinx is a
. d?y _
solutionof ——=+y =0

—
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a. sin‘1(1)6m§ (allBmilaj@d aflel &ene)ails]
S
b.  (aN@mlaj@d ailel 9alcwoula]
tan™ (-1) + tan'(+/3) H6NRYailS106) .
a. A= [aij]qg)m) 3x3 ooSlsavled  a;j— az)
@RYWOM A ag)9) )&
b. A agyom mo(Slead avlon(sls; @RGEemo
)M alB1GUOWIHHNR D
. M9 2 3 o
a. ooElead A= [5 7] WOS @RAEERO
D &61B)allSlen)d.
b. m®sleel 20(SleMS 9alewouila]
| Adj A| :| A| o) OOSV169) b
x> =1, x>1
aneBeu® f(x) = 0, . x =1
= x<1
x+1
a. f(0) aoemys
b. f(x) agam anedaum@ X=1 agam enil3)ailcd
HEMSIMHAUTT @YEEMI af)MM al@lcuoou]
B .
a. 80) AyOO’IHg @Yoo ©)SA2jWOW]
3 cmy/sec auBan)af)e@-0nElalee)an).
@O0 5 A2 BRYB)EMIOUWE AyEDODIH03
al0a|8ailead @0Qo af)(@WosM).
b.  f(x)=X* agyam ane¥aum@ 1daLlee)Mm o

6 ag)eMOMIN OMO0 AP} D). 3 AVEHHIA

21)QIOS OISO C1E0)MAUDIGI oG o)
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i. [-2,2]
iii. [0,2]

ii. [-2,0]
iv.[-2,2]
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2
b. y=200sx+3sinxog)am5‘)’37¥+y=0

) 9} @) B>.

() -~

il 2

dy . d3y _
Tx + e +6y=o0

iii. 3 iv. 4
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Find the maximum and minimum values

of the function f(x)= 4x*-6x’-72x+30

If P(A) = P(B) = % and P(AUB) = &

a. P(ANB)
b. P(A/B)
¢. P(A-B)

Questions 9-16 carry 4 scores each.

Answer any Six

a. Let A =1{1,2,3}.Give an exampl

e

4}

of an equivalence relation R: A —» A
b. Afunction f: R — Ris defined by

f(x)= x?+1. Check whether f(x) is

i. One-one
ii. Onto
iii. Bijective
3 2
Consider the matrix A= 1 =2
-2 1
a. Find A?

b.  Write A as the sum of a symmetri
and a skew-symmetric matrix

. dy .
Find e if
a. Y=log (secx)
b X =y

Using properties of definite integrals,

m
evaluate [? logsinx dx

Find the area enclosed by the ellipse

x 2

25

y2=1

16

. . . d
Solve the differential equation x cos G) ﬁ =

Yy cos (%) +x

3

‘]

3

C

fi

3)

f(x)= 4x°-6x>-72x+30 aya» anedarem
a@QQljo 5060 allelwio aBQallo B,SIW
ailel)o &HMENIBN) .

P(A) = P(B) = 3, P(AUB) = -, anwoch

a. P(ANB)
b. P(A/B)
P(A-B)
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a. A={1,23} cnesmslcd R:A —> A
@RV B0) MHIAUERAV Gleelau)
DBIAODEMO af)P)®)bs.

b. anedaudd f:R — Ragan f(x)= x*+1.
@RHWOM3, f(X) a)an@>

1. alem - alem

1. e - )

1ii. ©emMIRG101 @RYEEMIg) M aIBlEUOWEe)E:

3 2 =2
@Elsm A=l 1 =2 3 |acdlnemlajoad
-2 1 3

a. A?®s06m)e

b. A agan 2oES1GMOM B0) Mlen(S)ss,
M) MVIR(S1S5 MO(S1BTV)HBYOS @)
@RV )9O .

dy
—= H06M)dh
dx

a. Y =log (secx)
b. XY=y

EDM(SEHMB 6100|351V DalcWOUTla]
aflel &:06m)ds.
T

2
f log sin x dx
0

e =1 agam ageilaicmiead

al@a|801 &06M)d:.
y) v Yy cos (y) + Xag)am awl(e0ad

X COS (— =
x/ dx x

oM@ VA 0 MIBBOVEMO 6).21Q) b,

(1)
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Check whether the following lines are
parallel

a. 7T=1i+2j—4k+ A(2i+ 3j + 6k) and
7 = 3i + 3j — 5k + u(2i + 3j + 6k)

b. Find the shortest distance between
the above two lines

(1)
(3)

Given three identical boxes, |, Il and lll, each
containing two coins. In box-l, both coins (4)
are gold coins, in box-ll, both are silver
coins and in box-lll, there is one gold and
silver coins. A person chooses a box and
takes out a coin. If the coin is of gold, what
is the probability that the other coin in the
box is also of gold?

Questions 17-20 carry 6 scores each.
Answer any Three

Solve the following system of equations (6)
by matrix method

2x+3y-2z=1
2X+y-z=2

X-2y+z=13

Evaluate
a [ dx (2)

x2-1

b. [2Sin*x dx

SIS

¢ [—
’ x243x42

=

a=5i—j—3k and b=1i+3j—5k

a. Find the angle between a and b

b. Showthata+hb anda—b are
perpendicular 2)

¢.  Find the area of parallelogram with

adjacent sides @ and b )

Solve the following Linear Programming  (6)
Problem
Minimize Z =-3x + 4y

Subjectto x+2y <8
3x4+2y <12
x=0, y=0

15

16

r_=i+2j—4k+/1(2i+3j+6k)
F=3i+3j—5k+y(2i+3j+6k)
a. M QAOGHU3 VAOANO GORIHHU3 @RYGEMI?

b. m&slenss aloew @elenss ogQano
@)061010) @RD:ELI0 B>6N3)adlS1H6) b,
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2x+3y-2z=1

2x+y-z=2

x-2y+z=3

aflel &06m):
2x
a. [ dx
b. [2Sin*x dx
X
¢ ‘fx2+3x+2

a=5i—j—3kb=i+3j— 5k anwocs
a. agob OlENBS G3H6M 36eNEYailSlon)d:.
b. @+b,a—b eomo @resma’ oo
BO) b

a o b ©)o AV CHOBIONG BRSO
QIU0EBBUY BROEMEBIMT3 al0a |8l &en3)alls]
B0 >.
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aBQano &oeom aflel Z = -3x + 4y
MenUITWMEBBUWIH) AlleWA0W]
x+2y <8
Ix+2y<12
x>0, y>0

(6)



