SET A/B/IC
INDIAN SCHOOL MUSCAT
FINAL EXAMINATION 2022
MATHEMATICS (041)
CLASS: XIlI Max.Marks: 80
MARKING SCHEME
SET | Q.NO VALUE POINTS MARKS
SPLIT
UP
A 1. a) not onto a) 2by c) Continuous everywhere |1
but differentiable
everywhere except 0
2. c)-3,4 c)-3,4 c)-3,4 1
3. a)x+ty=0 a)a+tb=0 a)x+y=0 1
4. b) e*secx +C b) e*secx +C b) e*secx +C 1
5. a) 2 c) Continuous everywhere a) not onto 1
but differentiable everywhere
except 0
6. b) 2x cosx? b) -2x sin (x?) b)2x cosx? 1
7. a) 25y a) not onto d)49y 1
8. b) x cosx b) -x sin x b) x cosx 1
9. a) 1.5cm/s a)2.1cm/s a) 1.5cm/s 1
10. d) 640 b) 3040 d) 640 1
11. a) f(x) a) g (x) a) f(x) 1
12. c) -2cosvx+ C c) -2cosvx+ C c) -2cosvx+ C 1
13. 3 3 3 1
C) > C) > C) >
14. a) 2 a) 2 a) 2 1
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15. b) 32/3 sq. units b) 32/3 sq. units b) 32/3 sq. units
16. a) | a)l a)l
17. d)17 d) 17 d) 17
18. d) 5{ — 10j + 10k b) 87 — 4] + 8k b) 2(i — 2j + 2k)
19. b) C) b)
20. C) b) C)
21. As f (x) is continuous at x = 2
limy—o-f (X) = hmy—- (3x— 1)
=3x2-1=6-1=35
And limy—>1(x) = limy—>- (2x + 1)
=2x2+1=4+1=35
= f(27)=f(27) = k since f is continuous at x = 2
sk=35
22. The air bubble is in the shape of a sphere.

Now, the volume of an air bubble (V' ) with radius (r) is given by,

pi oy
V= inr
The rate of change of volume (V ) with respect to time (1) is given by,
dv 4!! d ) (lr41(1r;) dr 4nr_~dr

d 3dr @3 dr

It is given that e 4 cm/s
N at — = - 5
& & 2w

Therefore, whenr = | em.

r

dv o { 1
— =4n(l)y (Vl ) = 2neny /s
de 2

Hence, the rate at which the volume of the bubble increases is 2rem’/s.

OR
f(x) =x* —3x* +4x
f(x)=3x*—6x+4
=3(x*—2x+1)+1
=3(x—1y+1
For function to be increasing function
f'(x) must be > 0
3(x—1P+1>0vx€R

Hence f(x) is strictly increasing on R.
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23. X=3;,y=2z=4andb=D Y
eac
OR h
We have;
[1 0 x|
[x -5 ~|]oz L|[4]=0
2 0 31
-
=[x+0-2 01040 2x-5-3]|4|=0
1 1
[x
=[x-2 -10 2x-8]|4|=0
1
= [x(x-2)-40+2c-8]=0 1
:)[.r “2x =40 % 2x~ 8]_[0]
=[x -48]=[0]
x =48=0
= x’ =48
=X = 14\/.{
24. 1
3+ \/_ 2 — \/_
=1-7 1
=-6
25. vectorAB=(1+2)i+(2-3)j+(3-5k=3i-j-2k 1
vector BC=(7-1)i+(0-2)j +(-1-3)k=6i-2j - 4k
vector CA= (7 +2)i+(0-3)j +(-1-5)k =9i - 3j - 6k 1
Now, |vectorAB]2 = 14, |vector BC[Z = 56, |vector CA|2 =126
= |vector AB| = V14, |vector BC| = 2114, |vector CA| = 3v14
= |vector CA| = | vector AB| + |vector BC|
Hence the points A, B and C are collinear.
26. tan- e 0)=0: 0e [? g] Gi\':nlhmsiu“(sinz?'), 1
We know that sin™ (sin x) = x if x € l'—:’—;] which 1s the principal value
- ( ( )) branch of sin”'x.
tan 1
= tan ! (tan(w — g)) % sin™ (sm;') = sin‘(sin [ng}) =sin’? (sin’—;) = Ee Illl
= tan”!(~ tan(3)) 1

ANS :0

= tan—‘(tan(—g ))

b
3
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27.

y=(an'xy (1)
On diff. wrt x we get
& = 2tan"lx x A (2)
again diff. wrt we get
Ly (140 tan x 2x

&y _
=& = 2= gy

5 —Stan™]
=t_!_1,:2[11mn x

dx- (1*x°y
= (1+x*P LY =2 —4xtan'x
(1 +x%)ys +4xtan”'x = 2
From equation (2)

[(1+x*)ys +2x(1 +xP)y; = 2]

OR
Take log on both side Py &92' -yl
log x™ + logy" 4+ (m+ n)log = y(x + y) i = _;‘;“.7_
dx? X2
mlogx +nlogy = (m+n)log(x +v) dy
Differentiating w.r.t x on both sides we get, = g Y,
1 ldy I dy X
—+n--> =(m+n). 1+ 5 %
T & = m(x+_v)( dx) put & _ ¥
dx «x
m ndy m+n - dy
x ydx x-+y dx ¢y i8
dy fn_m+n\ m+n m o’
dx \y x+y/) x+y «x Hence proved
dy [ nx —my) _ nx—my
dx X

(=9

%|‘< P
I

xIC e

28.

sin x
¥

Cos X m Xsinxy
r —_—dx= f —— dx
) 1 % sin X 0 1+sinx

COSXY COsX

—
"

an (M=2x)sin(n - \)

= ix [ lf(x)dx-rf(a—t)de

l1+sin(n-2x)

a (m—=2x)sinx
= -— dx
l +sinx

[Using (i) and (ii)]

LX nsinx
) 1+<1n1

21-nr sin x (1 - sin 1)
' (14 sin x)(1 - sin x)

(i)

(1)
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n Sin X — sin2 X n| sinx sin2 X
S Ll PR o LI P
1-sin“ x COs” X 008" X

= (i R s A " 7 S

—nJ;) tan x sec x dx n_[o tan“ xdx
% d " (sec? x —1) dx

—nL an x sec x x-njo (sec“x—1) ¢

213 '
=%l secxtanxdx—nJ:K sec? xdx+m " dx

=n[secx|3 - x| tan r](’: +n[x]§ +C=n[-1-1]-0+xnfr-0]=n(r-2)

[=Z(n-2)
2

OR
T2 = xidx = [ = xadx + [~ = x)dx+ [0¢ — x)dx

= [0 —xpdx + [ (x—)dx + j'f(x’ —x)dx
=& -3R+EF 50+ 550

=
[fx”dx—- -u":']

=-G=DHE-DPE=2)-(G~3)

-
1 -
bl

:

29.

. l
x*sm x| =5
R 2 +§/ I—x"dx
x‘sm'lx+l/{l—x’_ 1 }dx
2 2 V1—x3 1 —x*
2001
x‘sin x| 1
= e ‘/ — gl —
2 2/{ 8 n—xz}""
2 -t
x*sm'x | 1
= + = —x2 = >
> 2/{/” T l—xzd\}
3. -
~xsn x X i+ st x—antxl +C
2 212 2
3 gt
:xs_'g_"+;m+;sin"'x—;l§sin"x+(‘

= ;(Zx:-l)sin 'x+:\/1 -x3+C
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X 4a+l A ’Bx+(' 1
(C4Dx+2)  x+2 (41
Ver+ =AM+ D+ Br+ O (x+2)
1
Equating the coefficients of . x and of constant term of both sides, we get
A+B=1,2B+C=1and A+ 2C = 1. Solving these equations, we get
A 2 B 2 d C :
A=, = — g = -
5 SJ 5 1
Thus, the integrand is given by
2 .1
sl 3 igvhe 3 ,lllnl'\
(W HD+2) SGE+) 41 S(x+2) 5,\:*l)
(R | 3¢ dx 1 2 1 1
rrefore —_—dy = | — = | —dy = | = d
Thetehoee, In'\lih*l)‘h 5'[\+2+SI.|’0I l*Sjt‘+l !
3 1 ; ! ' :
- ;lug] \+2|+-§lug| v +%-lzm v+ C
Let J=d,i+d:]+d.,I; 1
Since d is perpendicular to bothaand b
d-ai=0
=d +4d,+2d,=0 (i) 1
And,
d-b=0
=3d,-2d, +7d, =0 ...(ii) 1
Also, it is given that:
é-d=15
=2d, ~d,+4d, =15 .. (1i)
On solving (i), (ii), and (iii), we get:
160 5 70
d=—,d,=—— andd, =——
3 " " 3 3
- 160 5+ 70~ |1 s % s
sd=—i==fj——k==(160i -5j-T0k
Anegimpl-ghagy J=T08)
| * o3 s
Hence, the required vector is 3(”’0‘ ~5]-70k)
OR
Li:?=T+2f+k+AT —j+k) 10
Ly:# =20 = — k +u(20 + ]+ 2k) 10
3 .
S.D=E\/§umts
2
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32. (i) V=x (24 - 2x)? 1
(i) local maxima 1
(iii) side of the square = 4cm 2
33. ()x+y+z=45x+8=zorx+0y-z=-8andx+z=2yorx-2y+z=0 2
I 1 1| |=x 45
1 0 1| |y)=|s g
I =2 1] |= 0
(i) Al =1C0+2) - 1L -DHIR-0)=2+2+42=6
2 P 2: =3 ]
2 Al'=—adjA |
IAl =—12 0 -2
6
2 .3 1
OR (ii) x=11, y=15, z=19
34. i) PA = —67 — 8] — 6k: PN = 67 + 2] — 6k 1
g 1 4 1
ii) @ = cos (_\/W)A
iii) 607 + 36] + 72k 2
OR
iii) Area= % v10080 sq. units
35. Reflexive : @ —a| = 0, whichis divisible by 4, va e A 1
s (a,a) € R, Vae A .. Risreflexive 1
Symmetric: let (a, b) € R
= |a—b| is divisible by 4
= |b—al is divisible by 4 (- |a —b| =|b—a])
= (b, a) € R .. R is symmetric
Transitive: let (a, b), (b, c) € R 1
= la-b| & |b—¢| are divisible by 4 +
=a-b=mb-c=+nne ”Z
Adding we get,a—c = 4(xm+n)
=> (a —¢) is divisible by 4
= |a—c| is divisible by 4 .. (a,¢) e R
=> R is transitive 1
Hence R is an equivalence relation in A } 1

set of elements related to 1 is {1, 5, 9}
and [2] = {2, 6, 10}.

Page 7 of 10




36.

5
A%
y=Lx=2
OR o
Arca (AACB) « Area (ALBA) * Arca (BLMCB) - Area (AMCA) (1)
:
)

Exquatson of lme segment AB i

3-0
~l0="fx+
¥ I”(Y 1)

3
y==lr+l)

r ﬂd\‘ - ﬂil:-dx

11§
2 8 12
Y
u

Therefore, required arca = (% +2—74} = % $q. units

23
y-3==—(x-1)
-1

1
—2f-249
r=3(-2+7)

‘AvulBL\l('Bl:_‘gq—:»?&iv:%—i‘;-ﬁ -

Equation of line segment AC &5

2-0,
yolle =—(x+l)
3¢l

1
r=>lx+1)

'An:a[AMfA)-;l)r’(xnl).ﬁ--i_{:or] -%[gu..:.x]-uq.m.

Therefoee, from equation { 1), we obtan
Arca (AABC) =(3+5-4)=4 . units

37.

,.»\rtn(ALlM)-fIf:(r-l]rlx--':ll;-'1‘ -:‘:-I I‘-l}-.‘vqunn\
Equatice of lise segment BC o o
y-1 21 |Aoymeint 0 onteABisghentylh 2k 1,3k+2) Hence, co-ordinate of Oace 1,35)
dexgivmlth=T=TbeAB . p—
4 So, ditection rato of the ine O are k-1, 2k -5, 3k 1| - Now Letimage of P{1,6.3)n the given e be Q o, B, 1
P163) . OPLAB So,'0"is the mid point of Q
k1)1 o {2k-5)x 2+ (k=) x 320 5$1=L519=11%3=5
g o 14k-14:0 > a=1,p=0y=T
k=1 So, The Image of PisR(10,7
Q) alpLRAD

OR

Page 8 of 10




= » a » » "
+ 25+ 3k and by = —3i + 2j + 5k itis parallel to the vector b= by x by Now,

Thus, the required line passing through P(-1, 3, -2) and

having the direction ratios a = 4k.b = ~14k, ¢ = 8k is

o I o W W o M o M S
4 14 8 2 ~7
38. Y
:X
Corner Point Z=2x+ 5y
(0, 0) 2x0+5x0=0
(2,0) 2x2+5x0=4
(0, 2) 2x0+5%x2=10 — Maximum
8 6 2x§+5x§ 4—5()
55
SET
B
21.

l
tan ' (1) +cos ' {—= ) +sint { =
2 2

-nogf_u

4 3 6

_31[+87[_21I
12

I
12

3n

4

b SRS
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28.

]

w

sI

;:
P
A,
S’

|
] -
%
IJ' xl\)

-l
x*sm x| |
= += \/l—x’dx-/ }
2 2/{/ V1-%
- -l
xsinx | [x |
= & O r B, I8 B - e 1 +
3 2{2\/1 X 2sm X — sin \(} C
2ol
xjn—‘—x**:\/l—x’i-;:sm X x+C

35. )\v
6

Corner Paints Value of Z(Z = 52 + 2y)
A (o. ;) 3!
r—-29<2
315
B (5. '4—) 15
z — 73\
/ 6 7 ® 0 (5' 3) 19 @ Maximum
3r 42y <12 D(2,0) : .
v 0(0,0) 0
SET
C
38. y Carner Points Value of Z(Z = 100z + 50y)
Pl0,200) 10000

Q(50,250) 17500

R{150.150) 22500
600 . 5(200,0) 2

y<z4200 o10,0
500 (0,0) L
Since, the feasible region is bounded and 22500 is the maximum value of Z 2t comner poins.

400

400 500 600

E

4y <300
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