INDIAN SCHOOL MUSCAT

FIRST PRE-BOARD EXAMINATION
SETA
FEBRUARY 2021
CLASS XII
Marking Scheme - MATHEMATICS [THEORY]
Q.NO. Answers Marks
(with split
up)
1. Z ©OR) Z-1Z 1
3 4 2
2. |A] = 10 1
3. 5| = .
4. X+y=0 1
3. eSSV cosx
2+/x §
6. a=-3,b=0,c=-2(OR)x=8,y=8 1
7. dy  —2x 1
b g=p
8. _ 1
Q= [_1 0]
9. 1 1
10. 110 1
11. —cos*x 1
1 +c
12. C=5 1
13. 0 1
14, 1 1
> (OR) 8
15. 0 1
16. 1 1
6
17. (i) (C) f(x) is continuous at all points in its domain 1+1+1+1
(ii) (B) O
(iii) (D) f(x) is not differentiable at x = 5and x = 10
(iv) (A) -2
(v)(C)O
18. MO 7F=0C+27+k)+2(i-j+k) 1+1+1+1
(ii) (D) =31 + 3k
x=2 _yl+1 _ z+1
(HI)(D)lT—1 1 1— 5
Q3% -5 7
(v) (B2
19. Any suitable example
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20. Let x=cosé Y2 mk
V1
~ cos[2 cot™? \/%] + cos@
ng Yo mk
=cos[2 cot™? 'g; ]+ cos6
COSE
1
= cos[2 cot_l{cot(g — g)}] + cos6 %2 mk
= COS[Z(% - g)] + cos6
=cos(m—0) +cos8 = 0 Y2 mk
21. dr’s of the normal are 1+2, -3+1, 3+3=3,-2,6 Y% mk
Eq of plane is 3(x-1)-2(y+3)+6(z-3) = 0 (it passes through 1, -3, 3) 1 mk
= 3X-2y+62-27 =0 Y2 mk
22. a+b = 2i+3j+4k, d -b = -7- 2k Y2 mK
I IR R 1
@+D).(@a—b) = —2i+4j— 2k % mK
Unit vector = _Zi;;\/%ﬂk Y2 mk
Vector of magnitude 9 = % (=t +2j—k) 72 mk
(OR)
Given,a+b =1,|al=1, |b| =1
= |a+b"+|a-b|" =2[la? + ||’] 1 mk
" ~2
= 1+|a;b| =2(2) Y5 mk
= la-b|"=3
= |la-b|=+3 Yo mk
23. xy= logy+c
v _1la 1 mk
= x.dx+y = A
dy 1\ _ .
> Zr=3)=-y vamk
dy _ -y? _ y?
= dx xy—1 - 1-xy Y% mk
24, (x+6) g f(x+9)—3 1 mk
(x+9)4 (( +9)4)
— f le*dx = e* n 1 mk
(x+9)3 (x+9)4 = oy T €
(OR)
TL' ZS
I = ()n ZSLnx+2cosde 9(1)
| = fo_zcoszxmdx >(2) [applymg f f)dx = f f(a—x)dx] 1 mk
(1) +(2) > 21 = fz ldx = [x ]g 5 mk
>1=2
4 Y% mk
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25. X : no. of oranges drawn - x =0,1,2
P(X:O) :ﬂ:g Y% mk
7C, 7
.\ _ 4C1.3C, _ 4
PX=l)=—=7—=7 1 mk
—gy=3C_1
P(X=2) = 7, 7 Y mK
26. = w4l
y =X+
dy 1
w-1"=>0 Getting (1)
oy & (2)
Slope of the given line is " 2(2) {%mk
_ 1 _3
M=) >1-5=;
9iz=i9x2=49X:2(giventhatx>0) Finding x
x & slope
= Eqgn of normal - y- g = ?(X-Z) 1 mk
= 8x+6y-31=0 %% mk
21. X = aet(sint + cost) 2> = a[et(cost — sint) + (sint + cost) e]
dic dt 1/2 mk
> = 2aetcost
y = aet(sint - cost) > £ = a[e’(cost + sint) + (sint - cost) e']
dy oo Y» mk
> = 2aetsint
dy _ _ ael(sint+cost+sint—cost)  x+y 1mk
2 otant= 2" , ==
dx ael(sint+cost—sint+cost) x-y
(OR)
y = tan™! (E) + L [log(x —a) — log(x + a)]
X 2
@ov_ 1 (_i) E[L_L
9dx_1_|_a_2 x2 +2 x—a x+a
x2
- _ a a
x2+a2  x2-qa?
2a3
= x4 _ a4-
28. FOo) =12x"73 — 6x'/3 .
1 m
= f'(x) = 16x /3—%/3 i
X
2 f'(x)=0=16x =2 :>x=% 72 mk
/3 /3 1 1 9
> F(Mg) =12(1g) P —6(Yfg) " =12x-6x5=—7 72 mk

D> f(-1)=12(-1D"3-6(-1)"3=12+6 =18
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D> fD=1200"5-61)"/3=12-6=6

1
=> Absolute max value = 18 & Absolute min value = —; %2 mk
29. For one-one : Let x4, x, € [0, ).
_ 2x1 2%y
flr) = fl) = 2x1+1  2xp+1 1% mk
= xl - xz = 0 = X1 ES xz =4 f iS one-one.
: .
Foronto: Let y = ==y fory € [0,)
=X = E Y F 1
Clearly for y =1 € [0, ), there does not exist any x € [0, )
~ f is not onto 1% mk
30. _[2 3 1 -21_1-1 5
AB = [1 —4] [—1 3 ] B [ 5 —14] Getting (1)
> adj (AB) = [‘_154 B e > 12 mk
> adja=[] 3] & agjp=[> 7]

. . -15 —11 Getting (2)
> Now, (adj A)(adjB) = |2 "7 == == (@) e > | 11 mk
From (1) & (2), we get adj AB +# (adj A)(adj B)

(OR)
a
A: c 1+_bC9|B|:1 """""""""" 9 1/2mk
a
312" 3 26
AdjB=|2 1 2 =[1 1 2] ------------------ > L mk
2 2
3 2 6
B‘1=1[1 1 2] _________________ EN Y5 mk
2 2 5
3 3 -1 1
Now, (A4B)~ ! = BlA1=]1 1 2|.|-15 6 —=5|=] 1mk
2 5 5 -2 2
9 -3 5
-2 1 0
1 0 2
31. . xX—2 _ y+4 _ VA - 5 mk
Eq. of the line > — = —— = — =A 1o mik
>
- General point P = (34 + 2,41 — 4,21 + 2)---------mmmmmmmmmmm o ~ | (Finding 1)
- Pliesontheplane = (34+2) —2(41—-4)+ (24+2) =0 1 mk
N T — -
2| %+l
.~ P =(14,12,10) & distance AP = 13.----- e >
32 _ (x+1) _ A  Bxt¢c Y5 mk
I'= f(x+3)(x2+4) T x+3  x2+4 K
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2 2 7

Yo+ Yo

Solving forA,B,C,wegetA=——, B=—,C=— -
13 13 13
P SR [ SN [ S 1, mk
S = —— N - - A
13) x+37 7T 13) 24" T 13) 42 ™
__2 1 2 7 tan-1%
= 13log|x+3|+13log(x +4)+26tan 2+C 1% mk
33. 5 dy S Reducing
Gf+ D+ 2xy =Vat +4 to standard
S, fx y = \/x22+4 ___________ BN form-%2 mk
dx x4+1 x4+1
_ J—dx _ log(x2+1) _ o2
2>I.F =e’x2+1 " = e'%9 =x°+1 - > 1 mk
Neerw:
cyxP+1) =] xx2+1 (x*+ Ddx e > 1 mk
>y +1) =>VxZ + 4+ 2loglx + V2 +4|+C e > Y» mk
(OR)
dy dy _y y
X(a) :y—XCOSBC(y/x) éazz—cosec (;) 1% mk
Put 2=y =>Z -y 4 &
8 av dﬁx .dx dx
cosecv:_7 éfsmvdvz— x 1 mk
- —cos G) = —log|x| + C %2 mk
Wheny =0,x=1 > C=-1
Y2 + %% mk
cos (—) =1+ log|x|
34. a b Y% mk
LetA =
° (C d)2><2
2 -1 a d -1 -8
1 o )( d)=1—2
-3 4/)°°¢ 9 22 2 mks
Solvingtogeta=1, b=-2, c=3,d=4
(1 -2 1
N A= (3 4 ) /> mk
35. Figure with shaded region 1 mk
2
Solving y =x: andy=i(x+2),we getx = —1, & 2. 72 mk
2 2 1 02
Req. area= f_l% — Zf—1x2 dx 1 mk
:g sq.units 72 mk
36. Given: V = inr2h = h = -2 Y mk
) 3 nr2
qV?
S = (nr))* = n?r*(r* + h*) = n’r? (r* + —— 1 mk
mwer
> s=n2rt+ 2l S8 g2 187 1 mk
dSrZ dr r3
For least CSA, — =0 = 3V =+2rr® 1 mk
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3
Now,h:%:ﬁ"r =2r :g:\/f: cotf =2

mr2
2 2
Also, % = 12n2%r? + Si—‘: > 0 > CSA is least when h = /2r.
(OR)

Given: h 4+ 2nr = K (constant) > h = K — 2nr
V =nr?h =n(Kr? — 2nr?)
NOW,Z—Z = n(2Kr — 6mr?)

Formaxvolume,i—‘:zo = 2r(3nr—K) =0 =>r=0,r=£
h
~h=K-2nr =3nr —2nr =nr =>;=n

2
Also, ZTZ = (2K — 12nr) < 0 = Vol is max when K = 3nr

2 3

K K
Max vol = (—) (mr) = —
3 271

1 mk

1 mk

% mk

1% mk

1 mk

% mk

% mk

1 mk

37. E,: cars rented from agency L > P(E;) = % Vot et

E,: cars rented from agency M > P(E,) = %

E5: cars rented from agency N - P(E3) = %

A: cars are in good condition.

P(AJE;) = =, P(A/E,) =~ P(A/E;) = — Lmk

/1_100' /2_100’ /3_100 2

(i) P(A) = P(E1). P(A/E1) + P(E3).P(A/E;) + P(E3). P(A/E3) = 1 mks
. P(E3).P(AJE3) 1

(i) P(E3/A) = =0 5— =3 1% mk

(OR)

E;: doctor comes by train > P(E;) = 1—10

E,: doctor comes by bus > P(E,) = % 1 mk

E5: doctor comes by scooter = P(E3) = 130
E,: doctor comes by taxi > P(E,) = E
A: the doctor comes late

P(A/E)) =+, P(A/Ey) =<, P(A/E3) = —, P(A/E;) = 0 1% mk
. _ P(E;).P(A/E;) _4

W) P/ A) = 5 5 payE e P P B TP PCATED — 7 1% mk
. _ P(E)).P(A/E)) _ 3 1 mk

(iD) P(Ey/A) = =50550 = o

38. Maximise: Z = 50x + 60y

3 lines correctly drawn with the feasible region 3% mks

Finding the corner points 2 mKks

Max value =500 at (10, 0) Y% mk

(OR)
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Minimise: Z = 7x + 10y
3 lines correctly drawn with the feasible region Same as
Finding the corner points above
Min value = 70 at (10, 0)
SET -B
L P(B A)—P(BnA)=> —P(BnA)=>P(BnA)—024
/A= P(A) T 04 e 1)
Now, P(A/B) = % =0.3
8. | Dr’s of the normal are 2,-1,2 > dc’s are 2 ,— 1 ’E
14 7 14 5383 Q)
=~ Foot of the L = (—,——, —)
3 — 3 3 —
14. 124 = 8i + 6] + 4k , |b x 2d| = |-12i + 4] + 18k| = V484 = 22 (1)
19. | f'(x) = cosx —sinx > f'(x) =0 =>x=% Y2 mk
SfO =1, f(5)=V2, f(m) = -1 vs mk
- Abs. max value =v2 & Abs. min value = -1 Yo+ Y
23. | X : getting doublet in a single throw of a pair of dice > X =0, 1, 2 Y mk
P(X=0)=2x2=2 s mk
108.5° 1 10
P(X=1)=EXE+EXE=£ Y mk
P(X—Z)—lxl— !
Y676 36
Y2 mk
25. — emsinTlx 5 ay _ emsinTtx _M Y mk
y dx "V1-x2 1% mk
D1 — x2 4 _ me™ sin™'x
dx
_ m sin~1x % mk
. . —— d’y , dy 2x  __ge 2
Diff again, V1 — x " -2|— M
. 2 d_y _ d_y — 2 1/ mk
Solving to get (1 — x )dx2 x—=mcy 2
29. | Solving 3x2 = 4y and 3x = 2y — 12, wegetx = —2 & x = 4 Y5 mk
. _ 4 [(3 3x2 1 mk
~ Reg. area = f3_2 L(Ex + 6) dx4— (T)3 dic]
2
> xde+ 6 dx—2 [ ,x*dx 1 mk
- 27 sq. units Y2 mk
32.| (5 3 5 2 % mks
f [|x—2|+|x—3|+|x—5|]dx=f —(x—6)dx+f x dx
2 B 223 3 A mk
~ 2
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