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SAY / IMPROVEMENT EXAMINATION, JULY — 2022

Part — III Time : 2 Hours
MATHEMATICS (SCIENCE) Cool-off time : 15 Minutes

Maximum : 60 Scores

/ General Instructions to Candidates : \

fl3§03n01d V39583 6)a12@)MIBCFI60B73 :

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

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

Read the instructions carefully.

Calculations, figures and graphs should be shown in the answer sheet itself.
Malayalam version of the questions is also provided.

Give equations wherever necessary.

Electronic devices except non-programmable calculators are not allowed in the
Examination Hall.
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PART-I

A. Answer any 5 questions from 1 to 9. Each carries 1 score. B x1=5)
1. Which of the following functions is one-one ?
(@ f:R—R,f(x)=x? (b) f:R-o>R flx)=]x]|
(c) f:R—>R f(x)=sinx (d f:R->R, fx)=x3
2. sin'x+cos!tx=
T
a) T« b —
(a) (b) 5
() 0 (d 1

3. If|A|=5 where A is a 3 x 3 matrix, then | 2A | =

4. If A and B are independent events with P(A) = 0.3 and P(B) = 0.4, then P(A N B) =

5. The area bounded by the curve y = x> between x = 0, x = 1 and x-axis is

(a) (b) 1

(©) (d 2

N[w A=

6.  Slope of the normal to the curve y = x2 — 1 at the point (1, 0) is

— —>
7. If a and b are any two vectors then which of the following is not a vector ?
- - -
(a a+b () a -b
- - -
(c) a-b (d axb
y—2 z+1

8. Write the vector equation of the line gz % =—.

9.  Write the order of the differential equation x% +y=0.
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PART-I

A, 1 )@@8 9 aeoWBs €23 aBo®Blele S af)IROTIM 2OMEOAY®)D:.

1 capod all@o. Bx1=5)
. ©®00¢ a35)MAIENM  aneBaHMAVIG3  QIN3-QIMS  aNEBaHM  aFG@®I66rnNan’
) )N
(a) f:R->R,fx)=x2 (b) f:R->R, f(x)=|x]
(c) f:R—>R, flx)=sinx (d f:R->R, flx)=x°
2. sin'x+coslx=
T
a b =
(@) = ® 2
() 0 (d 1

3. Aa0)3x3easlg@m.|A|=5aopwid |2A |=

4. A @p B @)p ome gnadaslonim@anad enaiadiaud @ryem. P(A) = 0.3, P(B) = 0.4,
@RO@3 P(A N B) =

5. Yy =X am Qo x = 0, x = 1, x-GRSMo af) M)A HEMBIGHAM oJ(bgdgoI

(b) 1

W A=

(d 2
6. y=1x>-1 agam aigoleel (1, 0) agan mimalenss cmodaeilead aldlal =

-

7. a , b gal EME HAIFOIBHBOWIM 2 NAIOS HBHIS)OTIGISNMDIGE AB@IEM B30}
AUROLOTHD ?
- - -
(@ a+b (by a -b
- - -
(c) a-b (d axb

8. anj0IeS aPHOS)OTIAlHNM QAIOWIES HAIGHB TVAQIID o af) PO
x y—-2 z+1

2 3 1

0. x% +y =0 ag)an Wlan08aH @3 TLAQIS YOI B0BAA af) )@
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10.

11.

12.

13.

14.

15.

16.

17.

Answer all questions from 10 to 13. Each carries 1 score. 4x1=4)

The value of cosec™! (2) =

The vertices of the triangle ABC are (x,, y,), (x,, ¥,), (X3, y3). If the area of triangle

ABC is 10 sq. units, then area of the triangle whose vertices are (x; + 2, y)), (x, + 2, y,),
(x;+2,y,) s
(a 12 (b)y 20

(¢) 10 (d) 40
. . 3 4 .
/, m and n are direction cosines of a vector and / = 3 and m = 3 Find the value of n.

Derivative of e~ is

PART-II

Answer any 2 questions from 14 to 17. Each carries 2 scores. 2x2=4)

1 3
IfA= , find A2,
2 0

An edge of a cube is increasing at the rate of 4 cm/s. How fast is the volume increasing

when the edge is 20 cm ?
Find the interval in which the function f(x) = x> — 6x + 5 is increasing.

Solve the differential equation % = 4xy?.
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B. 10 2)®@3 13 0160088 af)£10 G218 40BN ROMA: af)}@)b. 1 capod allo.
@x1=4)
10. cosec! (2) 003 alles =

1. :me1sdd (x), y), (X, ¥,), (X3, ¥3) G 80} (BEH0emamlond aloajsal 10 aimowy

@eMIg @RYWIES MPEIHUB (X, + 2, y,), (X, + 2, Y,), (X3 + 2, y;) GR®@ (@lcH0emarsilond

al@a|80i =
(a 12 (b) 20
(c) 10 (d) 40
“ o 3 4
12. [, m, n gnal 80} ©01HFIOH3 WU HHINOIVLABAV @RYsM. [ = 3 m= 3 @1R)YXI®3

n &6eN8)a f1S1ee)b.

13. esinx 003 aawdleaidlal’=
PART-II

A, 14 )@@ 17 219088 ¢2103§0BSE108 ago@®slelle 2 af)aNamlm 20mado af) 9)®)d:.
2 capod afloo. 2x2=4

1 3
14. A= L O} @RIM3 A? Bene)allSlaf af)9)®)d .

15, 80} MV221®)00950)0S alomIend dilge 4 cm/s af)am c®IDIG3 a1deUlanaM).
aloDleoa dlge 20 cm GRHBGIEMIOD of)(@ CAUNATILIM @GO Qlglo

B3)S)AN® ?

16, f(x) =x? — 6x + 5 0N aNoWIaUB NSNS @) NBAOAIGS o) 1S1H6)@:.

17. % = 4xy? ag)a AWlaN0MaU @S MVAQID: OO alGla0000 @06M)d:.
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18.

19.

20.

21.

22.

23.

24.

Answer any 2 questions from 18 to 20. Each carries 2 scores. 2x2=4)

- A A A > A A A A A A
Show that the vectors a =1 —2j +3k, b =-2i +3j -4k and ¢ =1 -3j +5k

are coplanar.

2
If y =3 sin x — 4 cos x, prove that d_g/ +y=0.
dx

Find the integrating factor of the differential equation x% +2y=x2, (x #0).

PART-III
Answer any 3 questions from 21 to 24. Each carries 3 scores. 3x3=9)
2 -1 -4
Express the matrix A=|—-1 3 4 | as the sum of a symmetric matrix and a skew
1 -2 -3

symmetric matrix.

fand g are functions defined on R as f(x) = 4x — 1 and g(x) = x2.
(a) Find(gof)(x) 2)
(b) Find(gof)(2) (0]

Bag 1 contains 3 red and 4 black balls while another Bag 2 contains 5 red and 6 black
balls. One ball is drawn at random from one of the bags and it is found to be red. Find

the probability that it was drawn from Bag 2.

Find the area of the parallelogram whose adjacent sides are determined by the vectors

- AA A — A A A
a=1-j+3kand b =21 -7j + k.
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18.

19.

20.

21.

22.

23.

24.

18 2)®@3 20 A16EWBB ¢21034BSI3 aBO@BILNO 2 af)FINOTIM DOMOo af) O]
2 capod afloo. 2x2=4

- A A AL > A A A
a =1i-2j+3k, b =-2i +3j —4k,

ol PIT@B @Ry d®S 89D .

— AN A AN
¢ =i -3j +5k apail ©QIL0)DHUB BCO

2
y =3 sin x — 4 cos x @GRQITI % +y =0 af)an oS 09)5>.

x% +2y = x%, (x # 0) o) Wla00Baui@B ALAAOSIODIOR ABWGIEN an0wHd
&N_)alSlee) .
PART-III

21 2)®@38 24 Q19OWBB ¢21034EBSEIG3 aBO@BILIe 3 af)ANOTIM QAN af) P®)d>.
3 capod aflow. B3x3=9)

2 -1 -4
A= |-1 3 4| cono@d A v &0 mlemslsd easlglonde avy

1 -2 -3

Moo Slgy OASIPOBW)o @B af)9) @)

f 90 g @p R @8 Mdalalesa]s ome) ansBauadavosm. flx) = 4x — 1, g(x) = x
@RYWO®3,

(@) (gof)(x) ®»eneailslen]eims. )
(b) (gof) (2) @erelailslers L), (€))

610wy 1 @3 3 21)QIaM GENIOB)BHSB)o 4 BHOYOTH CENIOBIDHR)o DENE. 61I0WY 2 @3 5 2)aIaM
GENIOB)DHBo 6 BHOYOTD GENUIBIBHB)o DENE. DD NI DS BATI@3 AN B0} GeNIOUD
00D a)S)ENMAN).  DOMOO) 2NAIAD  GENUOWD  BRYAEMEHIG  GeNIOUB
@IOOETNSIN@ 6NI0Y 2 @3 MIAN @RYQIIMBB TVLOWL® BeNB)ailSla] ag)91@)d.

- A A AL > A A A
a =i -j+3k, b =21 —7j + kagavlal a100eBg0@ qLoadmmaelaamlent

oJ(OcHQO_IvoG)GTT)o@QO«ﬂngG).
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25.

26.

27.

28.

29.

30.

31.

Answer any 2 questions from 25 to 27. Each carries 3 scores.

Using elementary operations, find the inverse of the matrix A = {

If * is a binary operation on R defined by a * b = ? , then

(a) Show that * is commutative.

(b) Find the identity element of * if exists.

3
Evaluate Ixz dx as the limit of a sum.
0

PART-1IV

Answer any 3 questions from 28 to 31. Each carries 4 scores.

(a) Show that tan™! 2 ttan! |1 | = tan™! (lJ
11 24 2

(b) Find the value of sin”! (sin [?D

Find the area enclosed by the circle x2 + y2 = 25 using integration.

(a) Discuss the continuity of the function f(x) = {

(b) Find % if x =sin 2t and y = cos t

Find the shortest distance between the lines

%
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x> +3 if x<2
=3 if x>2

A A A A A A —> A A A A A A
F=i+2j+k+nMi—j+k)and r =20 —j -k +p@2i + j +2k).

2x3=06)

0y
2

B x4=12)

(0))

2

2
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B. 25 moa@d 27 21900088 ¢a103yBEla ago®sslene 2 af)anomlm’ 2omaes
af) 9} ). 3 capod aflo. 2x3=6)

1 1
25. A = L 3} @RYWOTI  af)LIOHAMZO]  630a|EOaHD OalcoUila] A @S @m’i(sod%@“

@R ISl af)9)®)d.

26. * ag)am® R @3 MB01ale9alsIgss 60) 6emnImal B0alcoaumosm a * b = %,
@RYWIMT3
(@) * sayesglal @yesMN oGS WH)d. 1)
(b)  * Meapowdigl af)eionnd 26eMeeEsle8 @heme)a IS |9)®)d. ?2)
3
27.  ooes eiladlg afam Gruooe Qnchcc»ouﬂgI x* dx a3 aflel @smealslee)e.
0
PART-1IV
A, 28 my®@3 31 21908 ¢2103§@BSEI03 aBO@BsILle 3 af)INOTIM QAN af) @)D,
4 capod aflo. Bx4=12)
(2 S0 7). (1 o
28. (a) tan”' | — | ftan | — | =tan" | — | @YOEMAN NSV H9)D. 2)
11 24 2
(b) sin™! (sin (%D o8 aflel »me)a 1Sla] ag) )@ . 2)

29. x?+y? =25 o) QIENOTNOM al0a|BOT HBEUNHS DalCOUla] done)allSlan)s.

x> +3 if x<2

3 ' )M aN6BUOH HEMEIMNANG] a1BlcUo0WlHe)d:. 2)
x* =3 if x>2

30. (a) f(x)={

(b) x=sin2t, y =cos t @GO3 % SOOI . 2)

31, anaIes 630S)OBIElE9)IM AIOHU3 ®ENSR aBQQlle S0 B)0o HEMENIDN) .

- A A A AA A
r=i+2j+k+ri—-j+k)
- AN A A A

A
r=2i—j-k+unQ2i+j+2k).
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B. Answer any 1 question from 32 — 33. Carries 4 scores.

32. A random variable X has the following probability distribution :

X 0 1 2 3 4 5

6

7

PX)| 0 | k | 2k | 2k | 3k | K2

2k?

K% +k

(i) Determine value of k.
(i1)) Determine P(X < 3).

(1x 4=4)

33. (a) Find the equation of the plane which is at a distance of 2 units from the origin and

A
its normal vector from the originis 21 —2

AN

j +k.

(b) Find the angle between the above plane and the line

- A A A A A A
r=i+j+2k +M2i —3j +6k).

PART-V

Answer any 2 questions from 34 to 36. Each carries 6 scores.

34. Solve the following system of equations by matrix method :

3x-2y+3z=38
2x+ty—-z=1
4x -3y +2z=4

35. Find the following integrals :

2x
(@) J.lerz &

o [

dx
() — dx
J.xz —6x+13

36. Solve the following linear programming problem graphically :

Minimise Z = 200x + 500y
Subject to
x+2y>10
3x+4y <24
x,y>0
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32.

33.

34.

35.

36.

32 a)@@3 33 Ae0WB8 2103508 ago®BIENC 1 afINOTIM DODOON) ).
4 capoa. (1x4=4)
X  ag)am  00aBawo @m«ﬂ@mﬂ@@(@ (2(_0JO61’)_I6T)_ﬂEﬂg| am(crglemgosma 269
63H0S) M@l BN :

X 0 1 2 3 4 5 6 7

PX)| O k | 2k | 2k | 3k | k2 | 2k? | 7K +k

(1)  koes ailel 36603 af)9)e)d.
(i) P(X <3) &6ma90ae)d.

(@) 80} oy, adlelmla@mlon 2 Mg @reeIclenem. aolelmladmlan’ o

N A\ AN
aJoldflceionss cmoBa@d ealgooem 21 — 2§ + k. v ojolailend

aLAQID Yo BB llSlHN)D. ?2)
- A A A A A A
(b) 2@ al0sm gllMp 1t =i + j +2k +A2i1 —3j + 6k) apan clO®)o
@22E)88 CHITMSBA GHENENIIND. 2)
PART-V
34 m®a8 36 A100WBB €21034EBEIG3 oBO®BIENS 2 af)ANEMIM OO
af)9)®)d. 6 capod all@o. 2x6=12)
6% HHIS)OTANE)AN QLA IEBUB OA(Sl BT ©al1cWIUHla] alBla0@l Ve, :
3x—-2y+3z=8
2x+ty—-z=1
4x -3y +2z=4

®069 OBHOS)OBIABIBNIIN HAFUWNDBAV 6180 IS99

@ [ M
a \/;

b —— dx 2

® | @
dx

— dx 3

© Jx2—6x+13 ®

©@06¢  6305)eIalama  elmld  crloWodlowy Galo6n]o (a0 DalcOUila]
al@la0dloe)D
Minimise Z = 200x + 500y
Subject to
x+2y>10
3x+4y<24
x,y>0
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