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SECOND YEAR HIGHER SECONDARY
SAY /IMPROVEMENT EXAMINATION, JUNE - 2023

Part — 1T Time : 2% Hours
MATHEMATICS (SCIENCE) Cool-off time : 15 Minutes
Maximum : 80 Scores

(Hearing Impaired)

4 N

General Instructions to Candidates :
e Thereis 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 (alculations, 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 FElectronic devices except non-programmable calculators are not allowed in the
Examination Hall.
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Answer any 6 questions from 1 to 8. Each carries 3 scores. (6 x3=18)

1. Find fog(x) if f(x) = cos x, g(x) = x>.

2. Constructa 2 x 2 matrix A = [aij] whose elements are given by ay; = 1+2j.
3. Evaluate :

kx
4

ifx<2
ifx>2

2

4. Find the value of k so that the function f(x) = { is continuous at x = 2.

5. Find dy if 3x + 4y =sin x.
dx

6.  The radius of a circle is increasing at the rate of 5 cm/sec. Find the rate at which the

area of the circle is increasing when the radius is 10 cm.

2

7. (i) Order of the differential equation jx—-‘zf ~3y=0is . 1)
(@) 2 (b) 1
(c) 4 (d 5

(1) Verify that the function y = cos x + C is a solution of the differential equation

— +5sinx=0. 2
Sin x ( )

8.  Find the equation of the line which passes through the point (1, 1, 1) and is parallel to

N N

N
the vector21 +2j +2k
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1 2@@d 8 a90 caosiElcd ogomBrlene 6 af)INODIM  POMOOHRY)®)d:.

3 capod ail@o. (6x3=18)
1. f(x) = cosx, g(x) = x> @r@om3 fog(x) Hoam) .

2. = 1+ 2] @oydomes aflwe A = [aij] a)a 2 x 2 MOS0 06

3

3 &3 Aflel 30em)d.

kx, ifx<2 y y
4 ) =74 ipyso oD a06Baum X = 2 @ SHMEINYAINY BRI k @jes aflel

306N,

5. 3x+ 4y = sin x @Ry@o@3 % 061N ).

6. 80 EMOIONG @Yo S cm/sec af)aM Wlodsad a1daUlH9)aM). AEDOTNO @Yo

10 cm @ 9,)cM1063 Al aloajgallead adeumalond alogs @0em .

2

7. @) jx—z =3y = 0 a)aM AUa0008a §@3 EDEH|aUOHAF 30BUWOWTN . (1)
(@) 2 b) 1
(c) 4 (d 5

(i1) % +5in x = 0 )M AUan0Bau §@3 DEHIHON alBla000MEM 'y = cos x + C

af)IMM alBlGUOUSB9)>. 2)

N N N
8. (1, 1, 1) agyam enflm3)afll@d Sl 3SaM) Galddh) Mm@ 21 + 2 j + 2k af)am eaussalm’

LA OANRAIXY AUCNES TVAUID o HOIM)ds.
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Answer any 8 questions from 9 to 18. Each carries 4 scores. (8 x4=32)

9. Let * be a binary operation on the set Q of rational numbers defined by a*b=a+b.

Show that

(1) *is commutative

(1) *is associative

10. (i) Principal value of tan! (1) =

T T
(a) Z (b) g
T T
(c) 3 (d) 5

(ii) Find the value of sin™! (?} + cos~! Gj

(iii) tanlx+tanly=

11. Ifx=at® and y = 2at, then find

Y
O
(i) %
(1i1) %
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9 2@ 18 A0 ¢2108yBSE08 aBO®BSIEN 8 AfINOTIM DOMB af)H)®)d>.

4 capod ail@o. 8 x4=32)

9. ax*b=a+bahIm® Q af)IM 00auM@E MoaliBBINS HAVFIGS afldg)alafldlaman *

af)aM ©HMNIMA] 30a|E0au 0B BROMATITIHNNS.
(i) * smayesdloreryem’ 2)
(i) * meeguociicglal @ryem’ 2)

af)arlal @SB .

10. () tan! (1) 0 ABfla|@d atoRIy= (1)
@ % ®)
© 3 @ 7

(i) sin! (@j + cos~! Gjac@ ales doam)s. 2)

(i) tan'x+tanly= 1)

11. x=at’, y = 2at Gry@om3

y W
O (1
.y dx
(i) m (1)
(1i1) i (2)

af) Al &6
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12.  Match the following :

13.

14.

15.

16.

(A) (B)

® [ cos x dx (@ log|x*-1[+C e}

Gy ¢ 1 i (b) tanlx+C (1)
S a2 _ 2

(iii) ~1+1 o (c) ] [Ej i (1)
* X a

(iv) r 2x A (d) sinx+C (1)
|

Find the area of the region bounded by the curve y? = x and the lines x = 1, x = 4 and

the X-axis in the first quadrant.

Find the general solution of the differential equation % =(1 +x3) (1 +y?).

N A A A - A A A
If a =31 +j)+4kand b =1 + j + k, then find

- =

i) a+b (1)
- >

(i) a -b (1)

(i) (a+b)x(a-b) 2)

Find the shortest distance between the lines whose vector equations are

N A A A A A A N A A A A A A
r=(i+2j +k)*Mi-j+k)and r =21 - j —k)+u@2i +j +2k)
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12, Gal®palS] Cal@oe)d

(A) (B)

(i) [ cos x dx (@) log|x?-1|+C e}

Gy ¢ 1 i (b) tanlx+C (1)
I a2 2

LI SN © @ c M
“14+x

(iv) r 2x A (d) sinx+C (1)
.|

13. y? =x a)a» &R0 x = 1, x = 4 o)1l AlodB)o X-@REHUO0 Mg aileanam sando

oG)JO((LD(’@G)EI @ow(mﬂac@ oJ(D(HQO_IVcﬂ)OGTT)gc&:.

14. j_y = (1 +x2) (1 +y?) a)am aAlanodeu {@3 DCHIeHO NG 210D alBlad00o H06TN):.
X

- A A A - A A A
15. a =31+ )] +4k o b =1 + j + k 9o @®owd
- =
i) a+b (1)
- =
(i) a -b (1)
-> - - -
(iii) (a+b)x(a-b) (2)

af) QI &H06MN) .

RN A A A A A A S A A A A A A
16. r=(i +2] +k)+Mi —j+k), r =i -] -k)+w2i +j +2k)apnd

OQIRPA EHEHIHMBHUB DEG AIOHH)OS EHSGS B0 HOEITD) BRDHEI0 HIETN)d.
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17. Find the equation of the plane passing through the points (2, 5, -3), (-2, -3, 5) and
(5,3,-3).

6 5 7

18. IfP(A)= TR PB) = 1 and P(A U B) = TR then find

(i) P(AnB) 2
(i) P(A/B) (2)
Answer any S questions from 19 to 25. Each carries 6 scores. (5 x6=30)
, 3 2 0 1
19. (1) IfA= ,B= , then find AB. 2)
1 4 2 3

(it)

20 (i)
(i1)
21, ()
(i1)

S-2275

1 5
Express the matrix A = {6 7} as the sum of a symmetric and a skew symmetric

matrix. 4)

. .12 3 x 3
Find the value of x, if = : 2)
5 2x 5
Solve the system of equations 4)
2x+ S5y =1
3x+2y=7
using matrix method.
Considering the curve y = x? + x + 1, find
(a) Slope of tangent at x =2 2)
(b) Slope of normal at x = 2. (1)
Find the intervals in which the function f(x) = x> + 2x — 5 is strictly increasing or
decreasing. 3)



17.

18.

19.

20.

21.

(2,5,-3), (=2, -3, 5), (5, 3, -3) a7l NN B)9SE B3H9)S] HSAN) GaldBH)aM ojflond

TLANIID Yo BTN,

_ 6 _ =7 o
P(A) = ll,P(B) ll,P(AuB) T o @1 WITI
(i) P(AnB) 2
(1)) P(A/B) &nQI 506 2)

19 2)®@d 25 a190 ¢a10s3EBSEIol aBE®®IEe S afFROATIM DOMVo af)9)®)d>.

6 capod ail@o. (5x6=30)
' 3.2 0 1
1 A= ,B= @R)YWIT3 AB 3:061mM)d». 2)
1 4 2 3
. L5 . . .
(i) A= L 7} oM 2OESIRlOM 830) NaESlH 2ESIOBW)o B0} TVEHYIVIAS]H
20(SIROBW)o @BV af) 91D “)
) 2 3 x 3 - 1 ?)
1 = WOM3 x A3 Aflel @3:06MmM) .
4 5] |2x 5 e B 3
(i1) 2x+5y=1
3x+2y=17
af)aN AVAAIBIDISOTNO A alBla0000 BOSld, GIGH DalcOUTla] B:06M)d:. “)

(i)  y=x>+x+1agan HBaialdnemla)) 06eme.
(@) x=2eoelsomdzadlond cayoa| 2)
(b) x=2ee1cmodaelon cayda]adanlal &0em)d. (1)

(i) fx) = x> + 2x — 5 af)aM anEBayd @daglell sn@@Elaflowy” @rogielod

W@l lot) @@ HABARAILNDUB 306> 3)
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2x

\/9+x2

22. (i) Find j dx.

COS5 X

sin’ x + cos’ x

(i) Evaluate dx.

O 10|

N

%
23. (1) Find the unit vector in the direction of the vector a =1 +2j +2k.

AN N

- A -
(i) Find the projection of the vector a =1 +3j + 7k onthevector b =7

24. Solve the following linear programming problem graphically :
Minimize z = -3x + 4y
subjectto x+2y<8
3x +2y <12

x>20,y>0

25. A random variable ‘X’ has the following probability distribution :

X 1 2 3 4
P(X) k 2k 3k 2k
Determine :
i k

(i) P(X<3)

(i) P(X>3)
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i —j+8k. (3)

(6)
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22. (1) I 2x dx 306mM)d. 3)

\/9+x2

w

COS X

sin’ x + cos’ x

(11) dx a3 afler 9,06m)d. A3)

O 10|

SN A A A
23. (1)) a =i t2] *2kapan oaigoled dluoaienss el el @06m)d. A3)
- A A A - A N A
(i) a =i +3j +7k apan @AM b =7i - j +8kafaM aaiolcrIMSs
6 (IR DU (1B 3061 3)

24, 2116s ca1@emIdlema eldled eriowaalow cgcojo%(mﬂac@ al@la0d®o (NN

DalCWIUla] BEOMBOIND. :
Minimize z = -3x + 4y
subjectto x+2y<8

3x+2y <12

x>0,y>0 (6)

25, anIes 0305 omdlEmIM® ‘X* aan 00adwo caidmilglond cwiomianieid

Al aV(SlenI e MIe

X 1 2 3 4

P(X) k 2k 3k 2k

(i) k (2)
(i) P(X<3) 2)
(i) P(X>3) (2)

af) Al &6
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