SET

A/BIC

INDIAN SCHOOL MUSCAT
HALF YEARLY EXAMINATION 2022
MATHEMATICS (041)

CLASS: XIllI Max.Marks: 80
MARKING SCHEME

SET | ON.NO VALUE POINTS MARKS

A SPLIT UP
1 (c) (2,4) 1)
2. (@) —2cosVx +C 1)
3. (b) -3 1)
4. (c) 8 1)
5. (a)0 1)
6. (b) sinx — cosx + C 1)
7. @) I 1)
8. (d)1 1)
9. () % units 1)
10. (a) —§ cosx3+C 1)
11. Local minima (1)
12, %8 ie @)
13. 1 1)
14. Skew-symmetric (@8]
15. False (@8]
16. True @
17. False @
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18. True D

19. Any relevant answer D

20. r 1)

3
21. (i) As (2,4) € R but (4,2) € R = R is not symmetric.
(ii) Let (a,b) and (b,c) € R 1 mk
=>b=ka andc =pb
Now , ¢ = pb = p(ka) = (a,c) € R -~ R is transitive. 1 mk
(OR)
2
Reflexive: Let a = % , so% <+ (%) -~ not reflexive.
Symmetric: Leta = —1,b = 2,50 (—1) < (2)? but 2 « (—1)? 72 mk
= not symmetric. 1
Transitive: Leta = 6,b = 3,c = 2 /2 mk
S0, 6 < (3)?, 3<(2)?but6 <« (2)? - not transitive. 1 mk
22. f(X) — tan-1 (1+'cosx) _ tan_l( 2100;2)2—6 x) % mk
sinx 2 sinzcos; k
— -1 X\ _ x Y2m
= ;ctan ) (cot 5) = tan~ [tan (— — 5)]
f(x) = 273 Y% mk
1
frx) = -3 .
(OR) o mk
Let u = x!°9% and v = logx
Now, logu = (logx)? 1 mk
Gettmg d—u = 2109% ylogx Yo mk
And & =1
du dx x 5 mk
s — =2 logx. x'°%*

23. Y gy =(—r Y2 mk
Jaman®™ = aoaa® i
simplifying to get: [ —dt — [~—dt 1 mk

Final answer : log |2;x| +C
1-x 1/2 mk
(OR)
(2x—5)e2x (t-5) _1,0(-3-2) ot . _
I e ¢ f(t 3)3 etdt  =3J s © 4t taking 2x =t 1, mk
=12 - et ’
(t- 3)2 (t-3)3
1 1 1 1 1
— +C == 2x 4 /2 mK
T 2(t-3)2 ef 2 (2x-3)2 € Y + 1 mk

24. For one-one:

Let f(x1) = f(x,), then 22 = 2228 15 mk
) 6x1—4 6x,—4 % mk

Getting (4x; + 3)(6x, —4) = (4x, + 3)(6x, — 4)
Simplifying to get —16x; + 18x, = 18x; — 16x, 15 mk
Solving to get x; = x, or f isone-one. 15 mk
25. Y mk

jsec“x tanx dx = Jsec3x. (secx tanx)dx
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SEC X

+ C (Taking secx =t)

tanx tanx 11/2mk
Or gettlng + ——+ C (by taking tanx = t)
26. _3 1 2 [16 8
a=; gl=a =[5 3 .
. . x 0 y y] 5 mk
A* —xl —yA = 02}[56 32] [0 x] [7y 5y| = ¢
Solvingtoget y =8 andx = — Y5 + Y5 mKs
A2 —xI —yA=0= A4 + 8IA_1 — 84471 =0
= Al +8A71 -8 =0 1 mk
8l—A 1;5 _1
A_lz = —
8 8[ ] Y2 mk
(OR)
1 3 211
[1 x 1]12 5 1(f2|=0
15 3 2llx
! 1% mk
Simplifyingtoget [1 + 2x+15 3+5x+3 2+x+2](2|=0 2m
- X 1% mk
Solving we get, x? +16x+28—0:>x——2,—14. 2Mm
27. f . p . j‘ x3 4 1 mk
X an— x X = tan~ X 1+X2 3 X
=3tan x.?—ng[ — 2] dx 1 mk
=X an e () L1yl 2
—33tan X 3g2)+3x2log(1+x)+(] vy mk
=?tan_1x—%+%log(1+x2)+C1
x3 -1 1 2 xz ]/ka
= tan x+glog(1+x)+C, WhereC=Cl—?
28. Z—Z=8cm3/s, §=?, x=12cm Yo mk
oW gl &8
V=x :>dt_3x & O ar 3 1 mk
A=6x2 > L=12x% L8025
dt dt dt 3 (l+1/2)mk
29. Let P(x,y) lie on the line joining A(1, 3) and B(0, 0) such that P, A, B are %% mk
collinear.
x y 1
= ar(APAB) = 0 1 3 1/=0 =y=3«x 1 mk
0 0 1
11 3 1 (1+ ¥2) mk
NOWar(AABD)=EO 0 1|=3 =k =4+2.
kK 0 1
30. V3
an~! [2 sin <2 cos™1 (— 7)) + 2\/§l
% mk
=tan_1[23in<2x(n——)>+2\/_l
1 mk

-t osin (55) 247
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=tan! [—2 X ? + 2\/§] = tan_l[\/g] == (l+ ) ) mk
(OR)
5 13
tan~? (tan _71) + cos™? (cos _n) — cot™}(—V3)
6 - 3 1 mk
= tan~! [tan (TL’ — —)] + cos™?! [cos (47‘[ + —)] — cot™1(—V3)
6 3 1 mk
= tan™? [—tan (E)] + cos™? [cos (5)] — (m — cot™1V/3)
—t —1< 1)+ _1<1) ( n)_ T[+71' 57r 2 (72 + Y2)mk
= tan 7 cos™ (5 m-c)=-¢t3Tg 3
3. |y=(sin"1x)?
b _ 2 sin"lx ! 1 mk
d . V1 = x2
V1222 = 2 sintx
dx
d?y dy 1 2 1 mk
=1 —x2 —. (—2x) = —
dx? dx 2\1—x2 V1—x2
. - 2 dz_y_ ay ., _
Simplifying to get (1 — x )axz X — 2= 1 mk
32. | f(x) =sin*x — cosx
f'(x) = 2 sinx cosx + sinx Y% mk
Solving f'(x) = 0 for critical points, we get x = 0, x = -1 Y2 mk
o 2 Y5 mk
:x=0mx——
Now, £(0) = —1, f(?”)—z,f(n):1 1 mk
= Absolute max value = % and Absolute min value = -1 Y% mk
(OR)
f(x) = x* — 2x?
f'(x) = 4x® — 4x 15 mk
ffx)=0=>x=-1,0,1 Y mk
Solving to get ; f(x)is T for (=1,0) U (1,0) & ! for (=0, —1) U (0, 1). 2 mks
33. x+2 x4+ 2
dx = | ————=dx
Jx=2)(x—3) VxZ —5x +6 -
Let x+2=A(2x—5)+B % m
Solvingto get A = % and B = g 1 mk
x+2 J 1 2x —5 dx + f 1 4
X=z| ——=dx+ 5| ————=dx
Jx—=2)(x—3) 2) Vx2-5x+6 2) Vx2-5x+6
1L S
= zfﬁ dt+ - (x_é)z_(l)z dx Y, mk
simplifying to get VxZ —5x +6 + 2 log|(x = 3) + VxZ =52 + 6| + 1 mk
Y2 mk
4. [ ()@2x—7
@i (o)1

(iii) (b) Function is not differentiable
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(iv) (d) No points of discontinuity

1

(v) (d) No, because it is not a continuous function. mk
each
35. 20 17 3]x 31450
@i [14 20 4 lyl = [%1800] 2 mks
17 18 31tz 31650
40 31 20
(ii)P=§(A+A')=§[31 40 22 2 mks
20 22 6
36. 3 1 2
A=13 2 =3 ~|Al=3(-2+0)—1(-3+6)+2(0—4) =-17 1 mk
2 0 -1
= A71 exists.
_ [—2 -3 —4] -2 1 —7] 2 mks
Co-factormatrix» |1 -7 2| and AdjA—-> (-3 -7 15
-7 15 23 L -4 2 3
W Al=2(AdjA) = -+ [—3 —7 15 Yo mk
|A] 17
-4 2 3
3 3 2 ]x 1
Matrix equations : [1 2 0 ] [yl = [4] It is of the form ATX = B 2 mk
2 =3 -—1llz 5
-2 -3 —4]f1 1 mk
>X=ADTB= —11—7[ 1 -7 2 ”4]
-7 15 3115 1mk
Solvingtogetx =2,y=1,z=—4
(OR)
1 -1 0][2 2 —4] [6 0 O 1 mk
AB=|2 3 4”—4 2 -4 =[0 6 O]
0 1 21L2 -1 5 0 0 6
>AB=6l = A(B)=1I = A =28 1 mk
1 -1 0]rx 3
Matrix equations : |2 3 4] Iyl = [17 Itis of the form AX = C 1 mk
0 1 21tz 7
2 2 —4][3 1 mk
>X=A"C=(3B)C= %[—4 2 —4] [17]
_ 2 -1 5117 (1 +1)mk
~Solvingtoget x =2,y=-1,z=4
37. Reflexive: Let (a,b) E A X A
(a,b)R(a,b) > a+ b =b+a. Hence reflexive. 1 mk
Symmetric: Let (a,b),(c,d) e AX A
(a,b)R(c,d)=>a+d=b+c
=>c+b=d+a= (c,d)R(a,b) Hence symmetric. 2 mks
Transitive: Let (a,b),(c,d),(e,f) EAXA
(a,b)R(c,d) and (c,d)R(e,f) > a+d=b+candc+f=d+e
>a+d+c+f=b+c+d+e 2 mks
>a+f=b+e=(ab)R(ef)
Equivalence class [(2,5)] = {(1,4), (2,5), (3,6), (4,7),(5,8),(6,9)} 1 mk
38. Let 2x be the length and y be the breadth of the rectangle. Y2 mk
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Area of the rectangle,

A=2x.y= A% = (2x)*y? - (ii)

Let B = A% = 4x%y?

B =4x%(r*-x?) > Z—i = 4(2xr? — 4x3)
dB

E=0=>4(2xr2—4x3)=0 >x=0, x=

Sl

2
Now 2 =272 —12x2 = 2(2x2) — 12x%2 < 0

dx? .
= Area is max, when x = —
. . \/E T T 2
=~ Dimensions of the rectangle = 55 and Area=2xy =r
(OR)
Let x be the diameter of base and h be height of the cylinder.
—

S ———
2x2+h?=(QR?Z T

- _ x2 _77.' 2 2 dV_TL' 2 2
Volumeofcyllnder,V—n(E) h—zh(4R —h):a_Z(LLR — 3h*)
& —0=>4R*-3n*=0>h="%
dh V3

v =m
Now W_Z(_6h)<0 .

= Volume is max, when h = =
V3

2 3
_ x 2R\ __ 4mR .
Also, max volume =« (2) (\/E) =37 cu.units

Fig: Y2mk

% mk

1% mk
1% mk
% mk

1 mk

% mk

Fig: Y2mk

Y2 mk
1% mk
1% mk
Y2 mk

1 mk

SET - B ( Different questions)

(c)8

() V3

(b)é sinx3 + C

(8) 5

(c) sinx + cosx + C
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19. _E
21. 1 V2(x+1) 1+1
f f ——51 +C
V5 — 4x — 2x2 \/— ’__( \/7
24, coSx — sinx 1 — tanx % mk
Fe) = a7t (220 = (—) o
cosx + sinx 1+ tanx
= tan~? [tan (% — x)] Y2 mk
T
f(x) = e Y% mk
S f’(x) = —1
(OR) 1 mk
Let u = sin’x and v = e°s*
Getting Z—Z = 2 sinx cosx 2 mk
1
And & = —sinx. ecosx /2 mk
dx
Z—z = —2 cosx.e”€o5X Yo+ Y2 mk
25. _r
f(1+x)(2+x) dx
. e - 1 1
simplifying to get: [ —dx — [ ——dx 1% mk
Final answer : log |1ﬁ| +C
(OR)2+X 1/2 mk
(x—3)e2x (x—1-2) eX
[ dx = [ e dx 1 mk
_ 2 x
= [(x—1)2 (x—1)3]e dx Y5 mk
= e Y + Y mk
o
28. 6x + 7 6x +7
dx
Jx=5)(x—4) Vx? —9x + 20
Let 6x+7=A(2x—9)+B 7 mk
Solvingtoget A = 3 and B = 34
6x+7 72 mk
X
JE -5 -4
f dx + 34[ dx .
\/x2 9x +20 ) x2 — 9x + 20 /2 mk
=3[ L dt+34 [ ——dx
\/— 2
(-2~ @) 1 mk
. . 9
Simplify to get 6vxZ — 9x + 20 + 34 log |(x —2) + VaZ—9x + 20| +C | ,
33. %=—3 cm/min,%—Zcm/min, r=7cm,h=2cm Y2 mk
av
V=mh =Z=n|r2T+2m S 1% mk
Solving to get Z—Z = m[2r? — 6rh] = 44 ¢m3/min 1 mk
37. Same as Q 36 of Set A

x=0,y=-52z=-3 OR)x =3, y=-2,z=-1
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SET - C ( Different questions)

1 (a) —% cosx* +C
2. 2L uni
(b)snunlts
3. | ()1
7. ©7
9. (@) —cos(logx) + C
13. | x7 c
7+
30. fz g X j‘[ -1 x3ld 1 mk
x% cos™lx dx = cos™lx.—— —|dx
3 V1i—x2 3
= -1 x_3 1 L
—3cos x.3+3f[m.x]dx 1 mk
X o ly—txlpit
_33cos x 31><2fﬁdt 1y mic
=x?cos‘lx—g[ft‘l/zdt—ftl/zdt]
Yo mk

3
=% cos_lx—§ (v1—x2)+§(1—x2)3/2+C
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