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Higher Secondary Half Yearly Examination - 2017

Part - I11

MATHEMATICS (Commerce)

HSE I1

Maximum : 80 Scores
Time: 2Y% hrs

Cool off time : 15 Minutes

(

eneral Instructions to candidates:

There is a 'cool off time' of 15 minutes in
addition to the writing time of 2%% hrs.

Read the questions carefully before answering

When you select a question, all the sub-
questions must be answered from the same
question itself.

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

Malayalam version of the questions is also
provided.

Give equations wherever necessary

Non programmable calculators are allowed
in the Examination Hall.
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Questions 1 to 7 carry 3 marks each. Answer any

six questions.

1.

Let = be a binary operation on , (set of

rational numbers) defined by a * b= aTb

i)  Showthat % iscommutative and associative

)

i) Find the identity element of = on Qif exists
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, 4 Tx-1]. I .
It'__ﬂlemam;(A=[5x+3 5]1ssymmetr1c

i) Findx (1)
i) Find|4| ’ ©)
D)  Find the slope of the tangent to the curve

y=x*+2x+3atx=1 Y.

- i) Findthe equation of ﬂw above tangent,
o )

. l )
Find Jﬁj dx 3)

)  Areaofthe shaded region in the figure is
1)

D |7

b) jf () d_y

o [fow Q) [F0)e

i) Find the area bounded by the curve
y=x between x=1andx=4 (2)

Form a diffrential equation representing the
family of lines passing through the origin.  (3)

4 Tx-1 .
A= |s 3 5 apMm@ ulenm (sley
‘Mo Sl cs@asrheﬂcoﬁ

I} X &eme)anslen)d. )
i) |A|meeyelisten)s. (2)

) y=x2+2%+3 apyam &Balcs x = 1 ael
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ey
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o |f@d Q) |7

i) y=x* apm @daileoad x = 1 myo
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7. Consider the vectors @ =7 +2 ] — 3k and

b=i—j+4k
1) Find a vector perpendicular to both a
and b (D
i) Find a vector having magnitude 5 units
perpendicular to both @ and 5 2
(6x3=18)
Questions 8 to 17 carry 4 marks each. Answer any

eight questions.

8. 1) Iff(x)=sin x, then two of the following

functions are invertible, identifythem  (2)

a) f:[0,wn] > [-1,1]

b s (02 o1

) f:(%%)—)[—l,l]
d) f:R—>R

ii) Evaluate sin' sin (%n) 2)

3 -1 2

9. Express the matrix 4= |* 3 2] as the sum
0 1 5

of a symmetric and a skew symmetric mxtrix

4)
a 3 1 4 1
10. i) If‘l‘ b3 0=57,then? b 3= .
(1

i) Prove using properties of dererminants

1 x x*
x> 1 X
x* 1

= (1 -2 ©

11. Examine the continuity of the function
x* -1
,x#1 3
x—1 1 at the point, x = 1 4

)= t

7. Ga=14F+2j -3k, b=i—j+4k agam
OAUBS0)HUB alGlWEM1E0)ds.
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8. 1) f(x)=sinx. @09 6&:0S5)0mGlenana
o3 06NE aN6BaHMBHUB eadeudslenil
BO6M. @A HDVEETINS)HE)B>. 2)

a) f:]0,n] > [-1,1]

T

b) (O’E) — (0, 1)

T

o) f (‘79 =1, 1]
d f:R—>R

. . . 21
ii) sin’!sin (T) Wes ailel &»oem)ds. (2)
3 -1 2
4 3 2
0o 1
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a 3 1 a 4 1

10. ) If|* 2 9=57 apoomd |° © F|=...
1 -3 ¢ 1 0 ¢

(1)

i)  awlgdolleomad Mo (aIGMYE: U Dal
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I x x
x* 1 x :(l_xS)z (3)
x x 1
x* =1
Lx#1
11. f(x)Z{x—1 )M aneBaum x = 1 @3
2, x=1
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12. i)

Consider the graph of'a function y = f(x)
in the interval [a, b], as given below

12. i)

N

@Y §HISIOI TN M@ ¥ = f (X)
o) aneBaued [a, b] agyam agdeal
elleoel (N2ano6m

13.

14.

15.

16.

if)

clz \ CI_/ c, b

S'(e)=0
Find the intervals in which the function is
strictly increasing and strictily decreasing

2)
Find the intervals in which the function
f(x)=2x*—4xis

a) strictly increasing

b) strictly decresing 2

[xdx= ... (D

Evaluate ?L dx (3)
vaid v Vsinx ++/cosx

Find the area bounded by the curve

3)

. T
y = sin x between x =0 andx=5

Hence find the area bounded by the curve

y=sin" x; between y =0 and y :g (D

Find the curve passing through the point

(1, —1) whose differential equation is

O S SR YR

0)

“

Find the position vector of the point
P which divides the line joining the points
A(1,2,—-1)and B(—1, 1, 1) internally in
theratio2: 1 2)

Find the vector AP )

a \ c c,

f'(c)=0

DD 06310 MSleaglell enad(ss k6o
aSslegleil Al 1avleaEms)o @Ry am

DZBOAULNBUB B06TN)B>. 2)
i) f(x)=2x2—4x ag)an D63 aumd
a) av(slesglell om(slavles)o
b) aSslesglel avlw:1mvlees)o
@B DABAHAUBHBUB 6T ISkeed.  (2)
13. ) [xdx=... (1)
1) _Im dx &3 ailel @:0em)d:.
3)
14. i) y=sinx, agan @;éoﬂ«ﬁxzo;x:%
aMla}es Oswlced aE)an oW
ONOM al0a|BAl 061N ds. 3)
i) cood OMoo Palcwoula] ¥ = sin!' x
ag)am &Aailead y =0 Q)Sceo;oy=§ myo
DSVI@3 QIO BINOMIHG al®a|Bal
061N B> (D
15. (1, =1) agyam enilm)ailenes &»sam)ealdds)

anmo Xy % =(x+2)(y+2) agam® Wlan

OMaHI@3 AVAQOHIROW] QIO AN @) A0W

SB@QOAZ TV Yo HOEMY .

16. i)

if)

)
A (1,2, -1); B (-1, 1, 1) agam? enilas)
B®OUWB GaI3Om QAUESN)M Ao 2 : 1

ag)aMm @MY alo®om1@3 ailelsenyan P
ag)am enila3)aillend ©aldTSlaud 6B S

06N B> 2)
AP oo ©QISHSB 61R)ailSlee)s:.
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17. 1) Find aunit vector in the XY plane which

makes 60° with the positive direction of
X-axis. (1

i) Consider a unit vector which makes angles
45°, 60° and an acute angle O respectively

with the positive directions of i, j k

vectors
a) Find the angle 0 €))
b) Find the unit vector @)

(8 x4=32)
Questions 18 to 24 carry 6 marks each. Answer any
five questions.

18. Solve the system of linear equations

3x-2y+3z = 8
2x+y—z =1

4x -3y +2z = 4 6)

19. 1))  Find the rate of change of area of a circle

with respect to its radius, when » =10 cm.

)

i)  Show that among all rectangles with given

perimeter, the square has the maximum

area. @@

20. Find the following integrals
) Johay @ 3)
i) Jleesias 3)

21. Consider the circle x? + »*> = 16 and the line
y=13x Y

/ i

i)  Find the co-ordinates of 4 and B 2)
i)  Usingingegration find the area bounded
by the shaded region

“

17. ) X cneuosilon catomilglai Fluow)mowi
60° co0emzaNss®0 XY 6o i0lrilensso)
20 B30} WY OAUBSE B:0emMs. (1)
iy 7,7, k a1 HAUBSOYBHROS GalomMIgIAl
Bl0odud WLOO(@20 45°, 60°, My MEs0end
0 2g)aNEBBOHM BHEMBANEUB DENBOH)AN
80) WEMIG HAUBSA alBlNEMIE)b:.

a) GH06M O H06mM)d>. (D
b) @emlg eIssd ©:06m)e> )
(8 x4=32)

18 m)@@3 24 WOOWIB8 G2108)68BUBHs 6 MOBH6)
Al@®206Mm. AUV aBo@®s1eljo 5 ag)epamIa)
DO QOR L) B>
18. 3x—-2y+3z =8
2x+y—z =1
4x -3y +2z =4
a1 2 lml@3 qVAQIO& Y BBUWHS ald]
Aa0000 06N d>. 6)

19. ) @oo 10 &av.a". @YU @YD
MMaAVEla] 80} AUODOBIOA alda]
saillenss 20Qom1ead M1oBe &06mM)d:.
@)

i)  Oailo 2198088 210)06EBSIC3 aBQao
BYSINGB 2100 BANBRG) TR IDOCTIIMNO

©6mMaM) OS] E6)H. @)

20. 2papsoXTIIEeM DAFURNGUE B6NR)alSkee)H:.
X

D] G-Dx_2) 9 3)

iy Jlv-sia 3)

21. x*+3? =16 agan ayomano ¥ = 3X agan
QUOWYo alGlWeM1He) .
Y

~

) A, B apamu@es aqu)ald:Tvo6 ) &ud
061N B>. 2)
i) DBEVUB QalcWOWla] S W
©210®1G1H)aN BONOMIOHM al0a|B0l
061N B> @)
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22.

23.

24.

1)  Form the differential equation representing
the curve y = ae* + be* )

i) Write the order and degree of the
differential equation obtained in (i) (1)

i) Solve the diferential equation

dy

0 +y=sinx 3)

)y Ifa, b ,a+ b are unit vectors, then

prove that the angle between a and b is

2n

: 3)
iy Ifé=2i+;-3kandd =mi+3j—k
are perpendicular to each other, then

a) Find the value of m (1)

b) Fnd the area of the rectangle having
adjacent sides ¢ and d )

Consider the points 4 (1, 1,0)and B (3,0, 1)
)  Find the equation of the line passing

through 4 and B. )

i) Find the shorest distance between the
above line and the line

7 =2itj—-k+pn@i-5+2k 4

(5x6=30)

22.

23.

) y=ae'+be* aan@om Wlanoadauycd
MRG0 0)al1d> 0186 . 2)

i) (1) @@ ®ene)ailsla) AWlanoMauy@3d MU
QOB OB lOM 308ad, AUl agamlal
BH06M)Y . (1)

. d .

iii) d—i + ¥ =sInX af)an WlaD0Mau @3 VA

QOB Yo GIVOWBAT 6alQ)d. 3)

) a,b,a+b spmla @emld eaiss

0)»UB @RWIM, d, b & osulenss

. 2m
CHoeMa3Ql ——

3 @Ryeeman omswl

3)
iy ¢=2i+j-3k,d=mi+3] -k

af)M1Al alOMaldo Llo6NIAIW T3

B .

a) 'm' o alel &06m)d. (1
b) €. dagala avalal B30

S188 21®OOMIO al0a]sal
06N B> 2)

24. 4(1,1,0),B(3,0,1) aggan? nilB) @903 Il

WemBn)d>

) A, B apamlaodlenss &san)ealod)an
QUOWYOS TVAAUIM Yo HoeMd.  (2)

i) 623 Aow)o
7 =2i+j—k+pn@i-5+2k)
af)aM QAUIOW)o MAAIENBS &) 061010 @D
Blo &6N8)ailslen)s.

“4)
(5 x 6 = 30)
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MATHEMATICS (Commerce)
Scoring Indicators

Maximum Score: 80

Qn. Answer Key /Value Points Sub | Total
No. score | score
1 = @:b—a:
1. i) axb= ) : bxa 1
., be _abe
ax(bxc)=a=x VT
ab abe
(a*b)*c—T*c—F 1
i) axe=a exa=a
ae _ ea _
s ¢ s ¢
2. i) Tx—1=5x+3
2x =4 1
x=2
. 4 13
i [41= 13 5 I
=20-169=-149 1 3
. dy
3. 1) £=2x+2;slope=2(l)+2=4 1
i) y=(1p+2()+3=6
pointis (1, 6) 1
equation of tangent is
y—6 = 4x-1)
dx-y+2 =0 1 3
v
4. I = J.sz+2x+l—1+2 dx I
J- 1
= et () I
=log|(x+ 1)+ Jx*+2x+2 |+c 1 3
b
5.0 i) [fax I
i) Area =2 J.\/)Tdy 1
1
4 L
= [ ]
4
= S 8- 1]
28
=3 1 3




Qn.
No.

Answer Key /Value Points

Sub

score

.
Total
score

Equation of family of lines passing through the origin is y = mx

Y = MX e (D)

Eliminating 'm' using (1) and (2)

_ @y
y=5x

Vector perpendicularto G and b is @ x b

Ql

X

S
Il

5i—7j - 3k

X

5i—7) -3k

V83

Q)| Q!

X

S SNy
|

Unit vector = ‘

] ) 5i—7j-3k
Vector of magniture 5 units =5 NG

f(O,g) (0, 1)

f[%”ﬂ S,

@,
=
<
=
VY
‘l\)
Bl
——
|
L.
=
L.
=
/N
(98)
S
|
]
N———

o ™
sin! sin 71'—3

T T
lgin [ 2 = 2
sin’! sin (3) 3

2 25

2
3

N | =
\CREOSINNGN

3
5 4+4hH 6 ] symmetric matrix
3

10

[0 -5 2

~(@-4" =~ |2 9 liskew symmetric matrix
2 212 10

—
—_—

3 -1 2
4 3 2
0 1 5

=4

1 N+ L q—un =
2(A+A)+2(A A"




Qn.
No.

Answer Key /Value Points

Sub
score

-
Total
score

i) 57;since|A|=]A"|

l+x+x> x 2

=

2
ll) I+x+x 12

FNg

l+x+x* x

=Q+x+x) [ 1Y
1 x4

0 1-x x(1-x)

=(1+x+ x2
(I+x+x) 0 x(x-1) (1-x%

1 X

=(1+x+x3)(1—-x)> Coles

=(1-xy (1+x+x)(1+x+x?

= (1 —x')* = RHS

11.

2 —
lim ¥ -1 lim & D (x+1)
x>l x—1 =L (x=1)

= lim (x+1)=2

x>l

2

Q)

2
. -1
:>}_L)rqi_l f(H=2

.. continuous at x = 1

12.

i) f(x) is strictly decreasing in the intervals [a, ¢,) and (c,, b]
" (x) is strictly increasing in the intervals (¢, c¢,)
i) f'(x)=4x-4=0
=>x=1
In(—0, 1) = f"(0)=-4<0
.. strictly decreasing
In(l, ©)=f"(2)=4>0
.~. strictly increasing

13.

2

- X
1 — +c
) 2

(2]
"R

J/sin x

z
2

= f dx
0\ COSX ++/sinx

L
|
—to | J

21

I
—ln
&
|
=
<
|




Qn. Answer Key /Value Points Sub | Total
No. score | score
f
4.1 Area = [sinx dx I
= -(cosx); 1
= -(cos%—cosO)=l 1
ii) The area bounded by y = sin x between x = 0 and x = % is same as the
area bounded by the curvey=sin"xbetweeny=0andy=%
Therefore area = 1 1 4
15 jidy:ﬁdx |
: y+2 X
Y2y 2
jy+2dy jy+2dy_j(1+x)dx 1
y—2log|y+2|=x+2log|x|+c
oo |
y—x—c=log G+2) (D 1
-1-1-c=logl=>c=-2 )4
xl
(1) =y—-x+2=log (—(y+2)z] A 4
1{OB)+m(04
16. | i) @=—()m() I
I+m
_ 2(—-i+j+hk)+1(G+2j—-k)
2+1
I D S
= Sctgjt3k 1
. 1. 4
1) 1P = (?l+3]+ k) (i+2j-k) 1
4 2
= itk o
17. i)  Unit vector = %H— ?j 1
i) a) cos? 45 + cos? 60 + cos* 0 =1 1
l + l + 29 =1
5 T4 Tcos
cos@=%:>9=60° 1
1
i :—l+ +— k
b) unit vector NG J 1 4




Qn. Answer Key /Value Points Sub | Total |
No. score | score
3 2 3 X 8
18. 4= 1 N x=|r,B=|! 1
4 3 2 z 4
X = A'B 1
| 4] -17#0 1
[ -1 -5 -1
I |8 -6
41 = —— 2
7 <10 1 7]
(-1 -5 -1] [8 1
1
y = L |8 -6 9||1]_]|2 1 6
7 01=10 1 7] |4] |3
>x=1y=2;z=3
19. i) A = 7ar?
dA
- 2nr 1
dA
where r =10 = T =2n (10) =20x 1
. P
i1) Letp=2x+2y:>y=5—x 1
P
Area=xy =>4 = x(z—x)
= P e
=>4 = 5 XX 1
dA P
el 1
For turing points
P
3—2)6 =0
= £
* 4
P
=y = 5 1 6
". rectangle is a square
; _x _ 4, B
201D G-D(x-2) -1 x-2 1
=>x = Ax-2)+B(x-1)
=>A=-1;B=2 1

J._l dx+f LEp»

x—1 x=2

—log|x — 1|+ 2 log |x — 2]

—
Il

(x=27|
(x-1)

= log




Qn. Answer Key /Value Points Sub | Total
y
No. score | score
8 5 8
ii) Jw=5lde= J-x+5dx+ [ x—5dx |
2 2 5
—x’ To(+x '
= (—+5x) +(——5x) 1
2 , (2 5
_ -5 2’ 8’ 5
= T+5X5+7_5X2+7_5X8_ 5 +5x%x5
=9 1 6
21. i) x>+ 3x> = 16
4 = 16 x=12 1
s Ais(2,23); Bis (4,0) 1
2 4
i) Area = |ydx+ [J16—x* dx I
0 2
2 4
0 2
= x z+[f 16—x2+£sin‘£]4
= B3 , L2 2 41, 1
T T
= ——2 —0—
2\/§+(82 3 86) 1
8
= 5 1 6
22. i) y = ae* + be* (H
Q = X 2x
o ae + 2be )
dZ
5 = aet+ 4ber 3) I
(B)-3x@2)+2(1)
d’ d
- 30 +2y=0 1
ii) order: 2; degree: 1 1
i) P=1 Q=sinx
I,F=ef’”’"= ejdXZe" 1
Solution is
y.e = [sinx.edx (1)
l=Jsinxe*dee"sinx—cosxe*—I
2I=e"(sinx—cosx):>1=%(sinx—cosx) 1
= ye' = e sin x — cos x) + ¢
=y ‘22 1 6




Qn. Answer Key /Value Points Sub | Total
No. score | score
23| D) la=L[p|=1]a+b|=1
‘5+5’2 = (a+b).(a+b) 1
‘5+b_2 = a*+ b*>+ 2ab cos 6
l1=1+1+2.cosH 1
1 2n
cosO——E :>O—T 1
ii) 2m+3+3 =0
2m = -6 > m=-3 1
iii) a =2i+j-3k b=-3i+3j—k
ik
axb = |2 1 P =si+11j+9% I
-3 3 -1
Area = ‘axl;‘ = /266 1 6
24, i) r =itj+AQRi-jt+k) 2
ii) bxb, =3i-j—Tk 1
bxb| = (59:a,-a =ik 1
(bxb).(a,-a) =10 1
(bxB)-(@-a@)| 10
d ’l?,xl?zl = 759 1 6






