SECOND YEAR HIGHER SECONDARY SECOND TERMINAL
EVALUATION DECEMBER 2019

ANSWER KEY

1. fog="f[g(x)]=f( =(3x—5)" +3=9x* —30x + 25+ 3=9x* —30x + 28
gof =g[ f(x)]=g ( ): (x2+3)—5:3x2+9—5:3x2+4
2. a) i) .[:ydx

b) A= 4!02\/22 —x2dx = 4Bx/4—x2 +2sin™! (gﬂ

= 4[0+23in‘1 (1)—(0+O)} =4x Zx% =47 sq.units

2

0

3. @ f(x)=x"-4x-3
Since f (x) isa polynomial, it is continuous in [1,4],
f'(x)=2x—-4

. it is differentiable at (1,4),
..there exists a constant ‘c’ such that

f’(c)=M:>2c—4=_3_—(_6):>2c—4:1:>2c:5:>c:§e(1,4)
b-a 4-1 2

Hence verified Mean value theorm.

4. Let A be taﬁenclosed(ﬁrea of the circular wave with radius r.
A=rr’=—= ZEFXE =27x10x4=80x

Thus, the enclosed area is increasing at the rate of 80zcm? /s
5. a) ii) y=Cx

b) i) y=x*+C
c) iv) y*=Cx

x® ’ x® x2 |
F X | 4] x—=—
|:3 :|1 |:3 2:|0

6. The enclosed area = Uol xdx‘ +J'0 (x2 +1) dx+f02(x2 +1- x)dx

%],




—{O—g]+[O—{%+(—1)H+{%3+2—2—22—(0)}
+{—(———1ﬂ [i +2- 2}:%+;+1+%

1,
2

S = 4+E :gsq.units.
3 2 2

7. a) ﬂ+2y X ||+1ing by x

jpdx=2.[1dx:2Iogx: log x>
X
-, Integrating factor =e"**" = x?
4
b) erj " dx =j X.x%dx = I x3dx = X— +C

-, solution is ye Ierp dx+C
x* 1

X*=—4+C=>y==x"+Cx*

Y 4 y 4

a;=1-1=0,a, =1-2=-1a,;=1-3=-2
ay=2-1=1a,=2-2=0,a,;,=2-3=-1
ay =3-1=2,a;,=3-2=14a;4=3-3=0

0 -1 -2
~A=1 0 -1
2 1 0

b) |Al=0(since the diagonal elements are zeroes, then the det. of a skew-symmetric matrix is 0)

9. a) dr’s are 1,1,-2
b) Letavector Lr to i+ ]—2K is f+i+l€(:6)
1 1
f J3'3’
10.a) i) R is not reflexive
If ac R=a<a? whichis false v(a,a)eR

i) Let a,beR and (a,b)e R=a<b’andb < a? which is false. .. R is not symmetric

iii) If (a,b)e R=a<b?

~dcof b are



if (b,c)eR=b<c’ :>as(cz)2 = a<c*, which is false .
. R is not transitive .Hence R is not reflexive, not symmetric and not transitive.

b)
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11.a) A" =
-1 2]|-1 2
|8 5
|-5 3
15 5
5A =
{—5 10}
70
71 =
0 7
) 8 5 15 5 70
LHS = A -5A+7I = - +
-5 3 -5 10 0 7
-7 0 70
0 -7 0 7
= RHS
b) A’—-5A+71=0

AP AT -5AAT+T7IAT =0 || Xing by A™
A-51+7A"=0

5 50 3 1 2 -1
7A =51 - A= - =
0 5] |-1 2 1 3
A—lzl 2 -1
711 3
12. a) sin‘l(sinz—”J:sin‘lsin(yz—zj
3 3
=sin‘1sinzzze[i,£}
3 3 2 2

2 [ 2 _
b) tan [MJ =tan™* [MJ put X =tan@

X tan 0



_ tanl{sece—l} _ tanl[l__cose}
tan 0 sin®

=tan tan9 _9
2 2

~Liantx
2
13. LHL=""_ (kx+1)=5k +1
RHL="_ (3x-5)=3x5-5=0

-+ f is continuous at x =5,
LHL = RHL

5k +1=10
5k =10-1=9

kzg

14. f(x)=3x"+4x’-12x* +12
f'(x)=12x° +12x* — 24x
f"(x)=36x"+24x—24
For max. or min f'(x)=0
12x% +12x* —24x =0
12x(X* +x-2)=0
(x+2)(x-1)=0(or)x=0

S X=0,x=-2 or
Xx=1

— "wi_ — _ 2 _ _

When x=-2, f"(-2) 33&42))_18211(242) 24
=72>0

< f(x) is minimum., . , ,

. =3 -2 +4 -2 -12 -2 +12=-20

Minimum value of f(x)= f(-2) ) ) )

When x =1, f"(1)= 36(123<+ 24(1)-24=36>0

~.Min. value of f(x)= f(1)=301*)+40%)-12(1)+ 12

=3+4-12+12=7
When x =0, f*(0)=36(0)+24(0)- 24 =-24<0

- f(x) is maximum,

-, the max. value of f(x)=f(0)=0+0-0+12=12



< the local maximum value of f (x)=12 at x=0 and the local minimum values of f(x) are 7 at

x=1land 20 at x=-2.

15. Here a=2,b=3,nh=3-2=1

f (2+n_—1h)=(2+n_—1h)2

h 2 li 2 2 2 —n
Ix dx=;20h|2 + 2+h "+ 2+2h "+...4 2+n-1h |

2

L"ith 22422+ .tontimes + 4h+8h+12h+..+4n—1lh + h?+ 2h °+ 3h *+ .+

L"loh(szn+4h(1+2+3+ +Nn-— 1)+h2(12+22+ A+Nn— 1)}

_im hr4n+4h—%4)h2nn 1 gn 1]

< (=), (=) n—6>
= h{4n+ At~ 2 J

“h-0 6

)

im h[4n 4 2(n—1)+ L=k -1) ‘1)}

6
_im_ [4nh + 2(nh - h)+ £ X200 =h) h)(énh - h)}
=" [4 1+21-h)+ 5 }
[4+2(1 0)+(1—o)éz—o)}
:4+2+1=6+1=B
3 3 3
16, 1o [XSNX g (1)

-1h

i

2

2



1+cos? (n—x)

put cosx =t = —sin xdx =dt = sin xdx = —dt

when x=0,t=cos0=1
when x=m,t=cosnt=-1

1
1
dt
=z IR

=altan*t]
tan™ (1) tan™"( 1)

=

P
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2 2n
b) A= jcos xdx +| | cos xdx|+ I €os xdx
0 3n

m\:u'—.m‘f;‘.’

2
3n

(sinx)2|+(sinx)3
3 2

(sin x)OE +
LT . . . 3

=[sm——sm0}+ +£sm Zn—sm—j
2 2

—sinE—].‘Jr(O——sin Ej
2 2

=1+-1-1+(1)
=1+|-2|+1=1+2+1=4sq.units

.3t .. ®
SIn——-SIn—
2 2

=(1-0)+

x-1 y-2 z-3
3 6

18.a) CEis
b) (1,2,3)

c) Let P(x,y,z) be a general point on this line. Then P is (21 +1,3% +2,6X +3).
20+1-1"+ 3\ +2-2 "+ 6L+3-3 =77

), ( )

4)2 39% +3612 =49 = 49722 =§19:>x2 1= r=+1
.. another point on the line is (3,5,9) , when A =1 and (-1,-1,-3), when A =-1

19. AX =B where

11 1
A=/0 1 3|=-101--6)-20-3)+10-1)
1 -21
=1(7)-1(-3)+1(-1)
=7+3-1=9

Ay=7 =7 A, =3=-3 A, =2=2
A,=-3=3 A, =0=0 ;A,=3=-3
Ap=-L=-1 ;A =-3=3 ;A,=1-1
7 -3 2
adj={ 3 0 -3
-1 3 1



7 -3 2]

Aot adgazils o -3

A o\ % .

7 -3 2776

x-agtls o -3l

3 3 1o
42-33+0 9 .
_1l 181040 | =3|18] -|2
6+33+0| |27| |3

. x=l;y=2and z=3

dx
a a(1-cost)

y =a(1l+cost)

o a(0+-sint)=-asint
dt
dy .t t
dy gt _ —asint =_25m5COS§
dx dx a(l-cost) ssin b
dt >

ot}

b) yzﬁm4xf

ay =2tan* x.
dx 1+ X

(1 XZ)% 2tan~! x

1
1+X

2

(L+x° )32’ j§(0+2x) 2,
d?

y dy 2
(1+x )d—+2x&— (1+X2)

d? d
(1+X2)2d—le+2x(l+ xz)d_izz

Hence proved.



21.a) f(x)=x>-3x"+3x-100
f'(x)=3x*-6x+3
=3(x*—2x+1)=3(x-1)" >0

- f(x) is increasing on R.

b) y=3x*-4x
gx=6x—4
dx
dy
Slope of tangent = —= =6(2)-4=8
dX (atx=2)
c) Let y=+x ....()
VX+AX =y + Ay || x=25, Ax=0.3

V25403 =/x +Ay
J25.3=5+Ay ..., (2)
Diff. (1) wrt x

dy 1

dx_zﬁ

= L ><0.3=E:0.O3
2x5 10

in(2)
725.3=5+0.03

=5.03(nearly)

2.8 | :Isin(tan‘ x) )

1+x°

=sin (tan’1 x).1+ 2 dx

1
1+X

o :J'sint.dt =—cost+C :—cos(tan‘1 x)+C

put tan'x =t = dx = dt

2



2 2
dy X *Y isahomogeneous D.E.
dx
Put y:vx:>%:v+xQ
dx dx
dv  x? +v3x?
VHX—=— "
dx 2X.VX
dv  1+V?
X— = -
dx 2v
Cl+vi-2vE -V
2V 2V

xdv><2v:(l—v2)dx

1 2V2 dv = 1dx is in variable separable form.
-V X

2V 1

Il—vz dv:J';dx
-2V 1

Il—vz dv:—J.;dx

log|1-Vv?|=—log|x]|+log|C|

log|1-v*|+log| x|=log|C |
log|(1-v*)x|=log|C|

(1—v2)x:C
2 2_ 2
(M_ij:cjx Yy c
X X

x* —y? = Cx is the required solution.

24. a) EXBHE—b\
labsin6(1)| = |abcos 6]
Z:_IHE‘Sin 0(1)= ‘EHB‘ cos 0

= sin®=c0s0

==
4



b) Let c=xi +yj+zk
If cla<=2x-y+3z=0.... 1)
Ifclacx+y+z=0 ... (2)
Solving (1) and (2)
X y z
-1
1

=N
|
L

3
1
Y
1

w|N

X
—4

L C=—41+]+3K

a

]k
c) axb=[2 -1 3=i(-1-3)-j(2-3)+k(2--1) =—4i + j+3K
11 1

Area of the parallelogram = ‘axﬁ‘ =J16+1+9 =~/26 sg.units

d) Volume of the parallelepiped =[a b €] =(ax5).6 :(—4f+ ]+3I€).(f+2]—l€)
=—4+2+-3=-5
- volume =5 cubic units.
25 a) Let P(x,y,x) be a general point in the given line ¥ :(f+ i)+k(f+2j).

x—1: y—1: z-0
1 2 0
X=A+1 y=2A+1,2=0

But (A +1-1)° +(2x+1-1)" +0% =25
=AW+ =25=502 =252 =5 A=+
When x =+/5

s x=5+1Ly=2J5+12=0
é:(\/§+1)f+(2\/§+1)j

. Required equation of the line is F =a+pb =

Then =A
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b) a=i+2j+k, b=i—j+ka=21—j—k, b,=2+j+2k



a=1+2]+k, b=i—j+ka=2—j—k, b, =2+ j+2k
a,-a=1-3]-2k

i ok
bxb,={1 -1 1|=i(-3)-](0)+k(3)=-3i+3k

2 1 2




