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General Instructions :

Read the following instructions very carefully and strictly follow them :

(1)

This question paper contains 38 questions. All questions are compulsory.

(it)  This question paper is divided into five Sections — A, B, C, D and E.

(iit) In Section A, Questions no. 1 to 18 are multiple choice questions (MCQs) and
questions number 19 and 20 are Assertion-Reason based questions of 1 mark
each.

(iv) In Section B, Questions no. 21 to 25 are very short answer (VSA) type
questions, carrying 2 marks each.

(v)  In Section C, Questions no. 26 to 31 are short answer (SA) type questions,
carrying 3 marks each.

(vi) In Section D, Questions no. 32 to 35 are long answer (LA) type questions
carrying 5 marks each.

(viti) In Section E, Questions no. 36 to 38 are case study based questions carrying
4 marks each.

(viit) There is no overall choice. However, an internal choice has been provided in
2 questions in Section B, 3 questions in Section C, 2 questions in Section D and
2 questions in Section E.

(ix)  Use of calculators is not allowed.

SECTION A

This section comprises multiple choice questions (MCQs) of 1 mark each.

1 2 4
1. Ifx[}+y[]:{—},then:
2 5 9
(a x=1,y=2 b)) x=2,y=1
(c) x=1 y=-1 d x=3,y=2
b -b
2. The product { ab a} [Z a ] is equal to :
(a2 1 b2 0 _(a+b)2 0
(a) 0 (b)
0 a%+b (a+by 0
PR _
a“+b“ 0 a 0
© a2 + b2 O:| @ 0 b}
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3. uAATH T g R M AZ=AR, AT +A%-3A TR :
(a) I (b) A
(c) 2A d 31

4. A A=[1 2 3] B, d AR AA' B (ST&T A’ TT=g A T UiEd B)

1 0 O
(a) 14 (b) 0 2 0
0O 0 3
1 2 3
(c) 2 3 1 @ [14]
3 1 2
X+y Yy+z z+X
5. z X y HAM B
1 1 1
(@ 0 ® 1
() xX+y+z d 2x+y+2z)

6. %od fix) = | x|

(a) B SE 9dd 9 Adha+d 3 |
(b) kel i Tdd 9 IR Tl 3 |
(¢) T g Tad 7, Wrg x = 0l BISHL AT L T8 FThelH1T 7 |

(d) T E 9ad 7, Ig ke wgl Wt & 7 |

7. ﬁy:sinz(x?’)%,?ﬁj—yw%:
X

3 3

(a) 2 sin x3 cos x°3 (b) 3x3 sin x° cos x

(e) 6x2 sin x3 cos x° (d) 2x2sin? (x3)
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3. If A is a square matrix and A? - A, then (I + A)2 —3Aisequal to:
(a) I (b) A
(c) 2A d 31

4, If a matrix A = [1 2 3], then the matrix AA’ (where A’ is the transpose

of A)is:
1 00
(a) 14 (b) 0 2 0
0 0 3
1 2 3
(c) 2 31 (d) [14]
31 2
X+y y+zZ Z+X
5. The value of | z X y | is
1 1 1
(a 0 b 1
() xX+y+z d 2x+y+2z)

6. The function f(x) = |x| is
(a)  continuous and differentiable everywhere.
(b)  continuous and differentiable nowhere.
(c) continuous everywhere, but differentiable everywhere except at x = 0.

(d) continuous everywhere, but differentiable nowhere.
. 9/,.3 dy . .
7. If y = sin“ (x°), then I is equal to :
X

(a) 2 sin x3 cos x3 (b) 3x3 sin x3 cos x3

3 cos x3 (d) 2x2sin? (x3)

65/4/1 ~~~~ Page 5 P.T.O.
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10.

11.

12.

Ie“’gx dx TR 2

5 6
X X
— +C b) — +C
(a) = (b) e *
(0 5x*%+C (d 6x°+C

Ife jSdex =8%,Fﬁ‘a’7ﬂﬂﬂ%:
0

(a) 2 (b) 4
(c) 8 (d 10
3Tahel FHIRWT x j_y — y=2x? %I 5 L & T GuTHAT U B :

X

(a) e (b)
(o0 x (d)

X
1
X

TR HIERTOT (&J2+(d—y)3:XSin(g_f{) @ it 9 =1q (Ife ufemfyd g)

dx? dx
W:%:
(a) 2,2 (b) 1,3
) 2,3 (@ 2,9ra gifya T8

afew 45 — 3k <1 fowm o v umre AW R
(a) %(4f_312)
® Ll _sk)

5

(©) %(4? _3k)

1

47 —3k
\/3( i )

(d)
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(a)
(c)

a
9. If J‘ 3x2 dx = 8, then the value of ‘a’is :
0

(a) 2 (b)

(c) 8 (d)
10. The integrating factor for solving

X g—z —y= 2x2 is :

(a) €7 (b)

(c) X (d)

11. The order and degree (if defined) of the

a’y

dx?
(a)
(c)

A N
12. A unit vector along the vector 4i — 3k is:

(a)

(b)

(c)

(d)

65/4/1

je5 logx 4x is equal to :

5
X

— +C b
= + (b)
5x4 + C (d)

? @y} d
+ (_y) =X sin (_y) respectively are :
dx dx
2,2 (b)
2,3 (d)

L4t Z3k)
7T

14t Z3k)
5T

1 A A
—(4i -3k
ﬁ( i )
1 A A
—(4i -3k
\/3( i )

~ Pag el

differential

2, degree not defined

equation

differential equation,
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13. aﬁ‘cﬁaﬁsﬁ;amfé;aﬁawaﬁwe%,?ﬁ?.fzoﬁﬁawm,w:
(a) 0<e<g b)) 0<0<Z

(e) 0<6<m d 0<H6<mn

14. g (p,q, ) h y-HA W 2 :
@ gq () Iq|

© gl +|r| @ p?+r?

15. STAHSH 3x + 5y <7 1 & U= &
(a) @13x + by = 7T Ea fogati 1 Bgsht IW QW xy-ad
(b) %@T3X+5y=7mﬁ\%%§3ﬁ%W$q§[xy-ﬂF{

(c) @ 38x + 5y = 7 W o foigati 1 Bles a8 gan oen aa fored
e-forg oft 2 |
(d) I8 gaT 3yl qa s qa-feg 181 2 |

16. Tfafed § & HA-a1 fog Fe gHT SEfHeRTstl 1§ Hd @ ?
2x +y<10dAT x + 2y > 8
(a (2,4 (b) (3,2)
(0 (=5,6) d (4,2
17. H%@i@%ﬁeg-ﬁw(l,l,l)ﬁ,?ﬁ:
a a a
(a) O<axl1 (b) a>2

(¢ a>0 (d a=++3
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. - - > >
13. If 0 is the angle between two vectors a and b, then a . b >0 only

when :
T s
0<6<— b) 0<6<—
(a) <0<g (b) 5
(c) 0<O6<m (d 0<6<nm
14. Distance of the point (p, q, r) from y-axis is :
(a) q (b) |q
© lal +]r| @ yp?+r?

15. The solution set of the inequation 3x + 5y < 7 is :
(a)  whole xy-plane except the points lying on the line 3x + 5y = 7.
(b)  whole xy-plane along with the points lying on the line 3x + 5y = 7.

(c) open half plane containing the origin except the points of line
3x + 5y = 1.

(d)  open half plane not containing the origin.

16. Which of the following points satisfies both the inequations 2x + y < 10

and x + 2y > 8 ?

(a) (=2,4) (b) (3,2)
(c) (-5,6) d (4,2
. . . . 1 1 1
17. If the direction cosines of a line are (—, =, —j , then :
a a a
(a) O<ax<l1 (b) a>2
¢ a>0 d a=%3

65/4/1 ~~~~ Page 9 P.T.O.



18. A% T Sie &t TTiehdl % B, Sdfeh B T i shl JTreha %%’ | Tk &

T ol FdTd I 39 ST o IR el e a3 h IilResar @ -

7
(a) 2—0 (b)

3
(C) 2—0 (d)

(S BN

I G&IT 19 3K 20 FYT wq a@ SGIRT I & SR IAF T FT 1 HF
8 1 5 #7137 7Y & ford g @1 S7fsme (A) @91 G F 7% (R) GRT S7fad 13 o7
& | 57 Il & T& I 7149 15T 7T FIE (a), (b), (¢) 3R (d) § & T FT |

(a) 3AMHAT (A) 3R @b (R) g1 T8 8 IR b (R), AR (A) I T&l
ST T § |

(b)  3MHHAH (A) 3R Tk (R) THI Hal &, Tg b (R), JANTHAT (A) 1 Fal
SATEAT FgT Hidl 2 |

(c) AR (A) TE g a1 T (R) Teid @ |
(@)  3feRYE (A) TeId & 9UT a9 (R) @81 2 |

19. WFHg7 (A): aft Bervfids wemt & 31 T § Yohd Bid 8 |

T (R) : tan! x % TRl x € R & foTU SYohm 1 AT 7 |
e > >
20. JYFIT(A): W r =aj+ xbl?r?ﬂr _a2+ub2 TWER 9aq 8, 6
> o
by .by=0%7 |
e e > o> o
#(R) W@r =a1+kb16911r =8.2+|.,Lb2 %F»Eﬁ?lt‘ﬂ?ﬁme,
- -
b, . b,
cos 6 =——— TR 9 B |
1oy 1D, |
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18. The probability that A speaks the truth is % and that of B speaking the
truth is % The probability that they contradict each other in stating the

same fact is :
e
20
3
20

(a) (b)

(c) (d)

(S § N

Questions number 19 and 20 are Assertion and Reason based questions carrying
1 mark each. Two statements are given, one labelled Assertion (A) and the other
labelled Reason (R). Select the correct answer from the codes (a), (b), (c) and (d)
as given below.
(a)  Both Assertion (A) and Reason (R) are true and Reason (R) is the
correct explanation of the Assertion (A).
(b) Both Assertion (A) and Reason (R) are true, but Reason (R) is not
the correct explanation of the Assertion (A).
(c)  Assertion (A) is true and Reason (R) is false.

(d) Assertion (A) is false and Reason (R) is true.

19. Assertion (A) : All trigonometric functions have their inverses over their

respective domains.

Reason (R): The inverse of tan~! x exists for some x € R.

_ . - - — - - —
20. Assertion (A): The lines r = aj+ Ab;y and r = ag+ pbg are

_ > o
perpendicular, when by . by = 0.

, > > o
Reason (R): The angle 6 between the lines r =a;+2ib; and
- o
-> - o S b, . b,
r = ag+uby isgiven by cos 0 =———
A

65/4/1 ~~~~ Page 11 P.T.O.



LCLCRC|
39 GUg 4 37fq Tg-F0F (VSA) FHR & T97 8, o780 F9% & 2 3% & /

21. (%) y=sin"1(x2-4)F I A HINT |
AT

(@) =M I I :
cos™! [cos (— 7—71]]
3
22. qﬁ(x2+y2)2=xy%,?ﬁg—yﬁﬁﬁﬁml
X
23.  f(x) =5 + sin 2x GNI JGd %eH o Afehad o =Jq9 HH AT HIT |

24. W%Fl'%ﬂ/i\+3+l§W‘EIﬁ{STp/i\+3—2£W9éﬂ%%,?ﬁpﬂ/a3m

I HIY |
25. (%) fog (2, 1, 3) ¥ BT SH ollm"l?rm‘(@e,ﬁXIlzygzzzg?’;
2L L i 3 i o T v A e g A |

AT

(@) Uh W@ o THHO 5x — 3 =15y + 7=3 — 10z 2 | 39 @1 &
fsp-whamed faftay o 39 W fod o forg o fgemes s hifsg |
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SECTION B

This section comprises very short answer (VSA) type questions of 2 marks each.

21.

22,

23.

24.

25.

65/4/1

(a)  Find the domain of y = sin™! (x2 — 4).

OR
(b) Evaluate :

o)

If (x2 + y2)2 = xy, then find g—y .
X

Find the maximum and minimum values of the function given by

f(x) = 5 + sin 2x.

.. A N A A N A |
If the projection of the vector i + j + k on the vector pi + j — 2k is 3

then find the value(s) of p.

(a) Find the vector equation of the line passing through the point
(2, 1, 3) and perpendicular to both the lines

x-1 y-2 z-3 x
1 2 3 7 -3
OR
(b)  The equations of a line are 5x — 3 = 15y + 7 = 3 — 10z. Write the

direction cosines of the line and find the coordinates of a point

y_z
2 5

through which it passes.

~ Page 13 P.T.O.
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T[ueg T
57 GV § &TY-3F70F (SA) TR & F97 &, 570 % & 3 3% & |
26. Td T :
x2yx+1
5 X
(X+1) (X+2)
27. (%) HH @ HINT
/2 -
je2x(1_81n2xjdx
1—cos 2x
n/4
Jrat
(@) UM A HINT
2
[
1+5%
—2
28. (%) T HIWT
X
J. ° dx
\/5—4ex—e2X
Jqorat
(@) UM A HINT
/2
J'\/sin x cos® x dx
0
29. (%) Waﬁwg—z=xly,y(1)=ow%&1wsamaﬁﬁﬁl
St
(@) 3Tdshdd THIRUT eX tan y dx + (1 — eX) sec? y dy = 0 =1 Y &A I

EAlEL

65/4/1 ~~~~ Page 14
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This section comprises short answer (SA) type questions of 3 marks each.

26. Find:
27. (a)
(b)
28. (a)
(b)
29. (a)
(b)
65/4/1

SECTION C

x2 +x+1
J. 5 dx
(x + 1) (x + 2)
Evaluate :
n/2

02X (l—sm ZXJ dx
1—cos 2x
n/4
OR

Evaluate :
2

Je
1+5%

-2

Find :

X
J © dx
V5 — 46X — 2%
OR

Evaluate :
n/2

j\/sin x cos® x dx
0

Find the particular solution of the differential equation

dy x+y
- = 1)=0.
dx » ¥y

OR
Find the general solution of the differential equation
eXtan y dx + (1 — %) sec? y dy = 0.

~~~~ Page 15
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30. ffaiaa e T T9ET 1 AT g0 g hIfT :
U X + 2y <8,
3x + 2y < 12,
X,y>0
% WA z = — 3x + 4y I FJaH T F1d HIT |

31. 30 Sl &l Tk <lf § 9, ¥ 6 5o @UE 7, 2 Fodi &l Teh T A1geadl
Teh-Ush hich UL Higd fHertell T | @UE Sodll hl T&AT 1 TRl 5ied
ITa ShifSTE, 37d: ©UE sl shl T ol H1ET T Shilg |

Qus g
39 GUS 7 3509 (LA) IHR & J97 &, 977 I35 &5 3% 3 /
1 -1 2
32. WA:[O 2 —3 | I YohH T HINT | FohH A-1H T 4,
3 -2 4

Weaes gffemor oh x —y + 22=1; 2y — 3z =1; 3x — 2y + 4z = 3 &l &A
i |

33. ARG % YA W, Waeld y2 = 4ax d97 39 AM0ad & R & &1 89%a
F1d iR |

34. (%) 3 N, @t Woha F&ATST o TH= hl MG HLa1 8 91 N x NH T
ey R, 39 TR IR 8 T (a, b) R (¢, d), Ife ad(b + ¢) = be(a + d).

gNse foh R U goddr 999 R |
rrEt
(@) nmf:mz—{—g}eu@, f(x)=3;}j_4 g 9RTTNd Ush el B | gRIisT

for U Tehehl ®ed 3 | I8 Wt ST= hIfST foF £ Uk 3T=ics Hod & A1
T3l |

65/4/1 ~ e~~~ Page 16



30. Solve the following linear programming problem graphically :
Minimise : z = — 3x + 4y
subject to the constraints

X + 2y <8,
3x + 2y < 12,
x,y2>0.

31. From a lot of 30 bulbs which include 6 defective bulbs, a sample of
2 bulbs is drawn at random one by one with replacement. Find the
probability distribution of the number of defective bulbs and hence find

the mean number of defective bulbs.

SECTION D

This section comprises long answer (LA) type questions of 5 marks each.

1 -1 2
32. Find the inverse of the matrix A=|0 2 -3 |. Using the inverse,
3 -2 4

A_l, solve the system of linear equations

x—y+2z=1; 2y—-3z=1; 3x—2y+ 4z =3.
33. Using integration, find the area of the region bounded by the parabola
y2 = 4ax and its latus rectum.

34. (a) If N denotes the set of all natural numbers and R is the relation on
N x N defined by (a, b) R (c, d), if ad(b + ¢) = be(a + d). Show that R

is an equivalence relation.

OR

4

(b) Letf:R - {— g} — R be a function defined as f(x) = 3 ax

X+ 4

. Show

that f is a one-one function. Also, check whether f is an onto

function or not.

65/4/1 ~~~~ Page 17 P.T.O.



(%) Tungy fop Fefafea W@d e gfaesdl T8 & -

x—1 y+1 z-1 x+2 y-1 z+1
3 2 5 4 3 -2

AYAT
(@) @3 2x =3y = — 2z AAT 6% = — y = — 4z % &= BT IV 1A HIWT |

Qs g

39 GUS H 3 YHT e STEIRT J97 &, 977 Fedsb & 4 7% 3 |

36.

ThI0T AETAT - 1

HMT f(x) Teh ATEdfereh HIF T %eld g | a1 SHeh

o T g FT FTEFES (LED.) : Lf'(a) = lim -2 - =@
h—0 —h

o o ua P A (RH.D.) : Rf(a) = lim L2t = (@)
h—0 h

Ty &, Th B f(x), x = a W FTha1T HEAT 8 I¢ x = a W 38 L.H.D.
3 R.H.D. &1 1fedea 8 a4 g o0 7 |

|x-3|,x>1
B f(x)=9x2 3x 13
X 9%, 2% s
4 2
& fou fFefaiaa geat & 3w dfsu .

() fx) HTx =1 U & T 37harsl (R.H.D.) FT 8 ?
(i) fx)HIx =1 =0 Y& Sl 3Teharsl (L.H.D.) F1 g ?
(i) (%) Sir= HfT 6 71 x = 1 W B f(x) TTHa1T 2 |

AT
(i) (@) £/(2) AT (- 1) TG HIT |

65/4/1 ~ e~~~ Page 18



35. (a) Show that the following lines do not intersect each other :
x-1 y+1 z-1 x+2 y-1 z+1
3 2 5 4 3 -2
OR

(b)  Find the angle between the lines
2x =3y=—zand 6x =—y =—4z.

SECTION E
This section comprises 3 case study based questions of 4 marks each.

Case Study -1

36. Let f(x) be a real valued function. Then its

e Left Hand Derivative (LHD.) : Lf'(a) = lim -2~ =@
h—0 -h
f(a + h) —f(a)

o Right Hand Derivative (R.H.D.) : Rf’(a) = lim
h—0 h
Also, a function f(x) is said to be differentiable at x = a if its L.H.D. and
R.H.D. at x = a exist and both are equal.
|x -3 |, x>1
For the function f(x)=9x2 3x 13

22222 k<1

4 2 4

answer the following questions :

(1) What is RH.D. of f{x) atx=17? 1

(11) WhatisLHD.off(x)atx=17? 1

(111) (a) Check if the function f(x) is differentiable at x = 1. 2
OR

(iii) (b) Find f’(2) and f'(- 1). 2

65/4/1 ~~~~ Page 19 P.T.O.



37.

65/4/1

ThIOT FAEFAIA - 2

Teh Mo s aTcll 3heR, Teh WAl W 4 FAC AT Tkl & hl | AdT B |

FSATA o I 98 & HTUhi % HMH T T 3 I Hl TRHAT 0652 | 95d |

gigeni o 7 8H W W HF % T9T W YU F T HI TRERAT 0-35 7 | G
siftrenl & ST X T W H1E U W G H shT ITRehdT 0-80 7 |

HET : By : FEUd ST ¢ 36 91 Hl & 95 9 A0k HH T Tal AT

E, : F&Ud st 8 98 ge 9 asft sfies s w1 3R

E : fi&fta star 8 fo i wma o g 8 S @ |
39 T & MR W, F=fafad gt & 3w G
() & &Rl o M W I hHT TTRHAT =1 7 ?
(i) R G W U B S bl IRl 1 R 2
(i) (@) T T 2 FoF e wwa WOqm & T, @ 9%d @ AfHeRl % HW W

T A < TTReRAT &= 7 ?
rerat

(i) (@) feam o g T *r ¥y W qU 8 W@, a9t AR o s W
3ufedra g <t ITfrehdt &= B 2

~~~~ Page 20



Case Study - 2
37. A building contractor undertakes a job to construct 4 flats on a plot along
with parking area. Due to strike the probability of many construction
workers not being present for the job is 0-65. The probability that many
are not present and still the work gets completed on time is 0-35. The
probability that work will be completed on time when all workers are

present is 0-80.

Let: E; :represent the event when many workers were not present for

the job;

Ey : represent the event when all workers were present; and

E : represent completing the construction work on time.
Based on the above information, answer the following questions :
1) What is the probability that all the workers are present for the job ? 1
(i1)  What is the probability that construction will be completed on time ? 1

(i1i)) (a) What is the probability that many workers are not present

given that the construction work is completed on time ? 2

OR

(i1i) (b) What is the probability that all workers were present given

that the construction job was completed on time ? 2
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Case Study - 3

38. Sooraj’s father wants to construct a rectangular garden using a brick wall
on one side of the garden and wire fencing for the other three sides as
shown in the figure. He has 200 metres of fencing wire.

e ' TH T ORRRERRY 11T oot oar T Aar ARt e
£ j | I e LH' it
— o e f i II :. |.||I i {

i

Based on the above information, answer the following questions :

1) Let X* metres denote the length of the side of the garden
perpendicular to the brick wall and ‘y’ metres denote the length of
the side parallel to the brick wall. Determine the relation
representing the total length of fencing wire and also write A(x),

the area of the garden. 2

(i1) Determine the maximum value of A(x). 2
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Marking Scheme
Strictly Confidential
(For Internal and Restricted use only)
Senior School Certificate Examination, 2023

MATHEMATICS PAPER CODE 65/4/1

General Instructions:

1

You are aware that evaluation is the most important process in the actual and correct
assessment of the candidates. A small mistake in evaluation may lead to serious problems
which may affect the future of the candidates, education system and teaching profession. To
avoid mistakes, it is requested that before starting evaluation, you must read and understand
the spot evaluation guidelines carefully.

“Evaluation policy is a confidential policy as it is related to the confidentiality of the
examinations conducted, Evaluation done and several other aspects. Its’ leakage to
public in any manner could lead to derailment of the examination system and affect the
life and future of millions of candidates. Sharing this policy/document to anyone,
publishing in any magazine and printing in News Paper/Website etc may invite action
under various rules of the Board and IPC.”

Evaluation is to be done as per instructions provided in the Marking Scheme. It should not
be done according to one’s own interpretation or any other consideration. Marking Scheme
should be strictly adhered to and religiously followed. However, while evaluating, answers
which are based on latest information or knowledge and/or are innovative, they may be
assessed for their correctness otherwise and due marks be awarded to them.

The Marking scheme carries only suggested value points for the answers.

These are Guidelines only and do not constitute the complete answer. The students can have
their own expression and if the expression is correct, the due marks should be awarded
accordingly.

The Head-Examiner must go through the first five answer books evaluated by each evaluator
on the first day, to ensure that evaluation has been carried out as per the instructions given
in the Marking Scheme. If there is any variation, the same should be zero after delibration
and discussion. The remaining answer books meant for evaluation shall be given only after
ensuring that there is no significant variation in the marking of individual evaluators.

Evaluators will mark (¥ ) wherever answer is correct. For wrong answer CROSS ‘X” be
marked. Evaluators will not put right (v') while evaluating which gives an impression that
answer is correct and no marks are awarded. This is most common mistake which
evaluators are committing.

If a question has parts, please award marks on the right-hand side for each part. Marks
awarded for different parts of the question should then be totaled up and written in the left-
hand margin and encircled. This may be followed strictly.

If a question does not have any parts, marks must be awarded in the left-hand margin and
encircled. This may also be followed strictly.

In Q1-Q20, if a candidate attempts the question more than once (without canceling
the previous attempt), marks shall be awarded for the first attempt only and the other
answer scored out with a note “Extra Question”.
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10 In Q21-Q38, if a student has attempted an extra question, answer of the question
deserving more marks should be retained and the other answer scored out with a
note “Extra Question”.

11 No marks to be deducted for the cumulative effect of an error. It should be penalized only
once.

12 A full scale of marks (example 0 to 80/70/60/50/40/30 marks as given in
Question Paper) has to be used. Please do not hesitate to award full marks if the answer
deserves it.

13 Every examiner has to necessarily do evaluation work for full working hours i.e., 8 hours
every day and evaluate 20 answer books per day in main subjects and 25 answer books per
day in other subjects (Details are given in Spot Guidelines).This is in view of the reduced
syllabus and number of questions in question paper.

14 Ensure that you do not make the following common types of errors committed by the
Examiner in the past:-

e Leaving answer or part thereof unassessed in an answer book.

e Giving more marks for an answer than assigned to it.

e \Wrong totaling of marks awarded on an answer.

e Wrong transfer of marks from the inside pages of the answer book to the title page.

e \Wrong question wise totaling on the title page.

e Wrong totaling of marks of the two columns on the title page.

e Wrong grand total.

e  Marks in words and figures not tallying/not same.

e Wrong transfer of marks from the answer book to online award list.

e Answers marked as correct, but marks not awarded. (Ensure that the right tick mark is
correctly and clearly indicated. It should merely be a line. Same is with the X for
incorrect answer.)

e Half or a part of answer marked correct and the rest as wrong, but no marks awarded.

15 While evaluating the answer books if the answer is found to be totally incorrect, it should be
marked as cross (X) and awarded zero (0)Marks.

16 Any un assessed portion, non-carrying over of marks to the title page, or totaling error
detected by the candidate shall damage the prestige of all the personnel engaged in the
evaluation work as also of the Board. Hence, in order to uphold the prestige of all concerned,
it is again reiterated that the instructions be followed meticulously and judiciously.

17 The Examiners should acquaint themselves with the guidelines given in the “Guidelines for
spot Evaluation” before starting the actual evaluation.

18 Every Examiner shall also ensure that all the answers are evaluated, marks carried over to
the title page, correctly totaled and written in figures and words.

19 The candidates are entitled to obtain photocopy of the Answer Book on request on payment

of the prescribed processing fee. All Examiners/Additional Head Examiners/Head
Examiners are once again reminded that they must ensure that evaluation is carried out
strictly as per value points for each answer as given in the Marking Scheme.
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MARKING SCHEME
Senior Secondary School Examination, 2022-23
MATHEMATICS (Subject Code-041)
(Paper Code-65/4/1)

Section A
Q. No. EXPECTED OUTCOMES/VALUE POINTS Mar
ks
SECTION A
Questions no. 1 to 18 are multiple choice questions (MCQs) and questions number
19 and 20 are Assertion-Reason based questions of 1 mark each.
1.
1 2 4
fo[z] + y[ﬁ] N [E]Jhen.
(a) =x=1y=2 (b) x=2, y=
(c) x=1, y=-1 (d x=3,y=2
Sol. (b)x=2,y=1 1
2. a blla -b]|,
The product [—b a][b . ] is equal to :
2 1.2
() a“+b : 0 : (b) (a+b).2 0
0 a%+b (a+bf 0
2 1.2
a“+b® 0 a 0
O |aie @ 53
Sol. [az + b? 0 ] 1
d
@ 0 a’ + b?
3. If A is a square matrix and A% A, then (I + A’ -3Ais equal to:
(a) 1 (b) A
(c) 2A (d 31
Sol. ()l 1
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4. If a matrix A= [1 2 3], then the matrix AA' (where A’ is the transpose
of A)is:
1 00
(a) 14 (b) 0 20
0 0 3
1 2 3
(c) 2 81 (d [14]
3 1 2
Sol. (d)[14] 1
5. X+y yV+Z Z+
The value of | z X y |1is
| 1 1
(a) 0 b)) 1
(e) X+y+2 (d) 2x+y+z)
Sol. (a)0 1
6. The function flx) = |x]| is
(a)  continuous and differentiable everywhere.
(b)  continuous and differentiable nowhere.
(¢c)  continuous everywhere, but differentiable everywhere except at x = 0.
(d)  continuous everywhere, but differentiable nowhere.
Sol. (c) continuous everywhere,but differentiable everywhere except at x=0 1
. : dy .
7 If y = sin® (x3), then i is equal to :
(a) 2 sin x? cos x? (b) 3x3 sin x? cos x3
(¢)  6x2sinx3 cos x3 (d) 2x2sin? (x3)
Sol. 1
(0)6x2 sin (x3) cos (x3)

MS_XIl_Mathematics 041 65/4/1 _2022-23
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8. K lne
jv" logx iy is equal to :
.0 .G
(a) hT+C (h) L +C
b 6
() bBx¥+C (d) 6x°+C
Sol. x6 1
(b)? +C
0. -
If IBXE dx =8, then the value of ‘a’is :
0
(a) 2 (by 4
(c) 8 (d) 10
Sol. (a)a=2 1
10. The integrating factor for solving the differential
x % - y-——2x2 is :
(a) e (by e=
(e) x (d) L
X
Sol. 1 1
()
11 The order and degree (if defined) of the differential equation,
o 2 .
d%y dyf_. . [dy) . .
(dxz] +(dx =xsin x respectively are :
(a) 2,2 (b) 1,3
(e) 2113 (d) 2, degree not defined
Sol. 1
(d)2, degree not defined
MS_XIl_Mathematics_041 65/4/1_2022-23
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12. A unit vector along the vector 4? -3 k is :
A
(a) —(41 —=3k)
7
: A
(b) —(41 —-3k)
5
© —=ai-3k)
c — (41 -
J7
@ =i -3k)
' —7=\%1 — )
N
N N
13. If 0 is the angle between two vectors ; and T;, then ; . E) > 0 only
when :
(a) 0<b<= (b) 0<b<Z
a < < 2 2
(c) 0<B<n (d 0<0<n
Sol. i 1
o (b)0<BH< 5
14. Distance of the point (p, q, r) from y-axis is :
(@ q () g
©  la| + |r] d p+r?
Sol. (d)+/p? + r? 1
15. The solution set of the inequation 3x + 5y < 7 is :
(a)  whole xy-plane except the points lying on the line 3x + 5y = 7.
(b) whole xy-plane along with the points lying on the line 3x + 5y = 7.
(¢)  open half plane containing the origin except the points of line
3x+5y=".
(d)  open half plane not containing the origin.
Sol. (¢) open half plane containing the origin except the points of line 1
3x+ 5y =7
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16. Which of the following points satisfies both the inequations 2x + y < 10
andx +2y =87
(a) (=2,4) (b)y (3,2)
(c) (—5,6) (d) (4,2)
Sol. (d)(4, 2) 1
. . . . | N (S |
17. If the direction cosines of a line are [—, -, —] ,then :
a a a
(a) 0O<a<l (b) a>2
(c) a>0 (d a=++3
Sol. (da = ++3 1
18. The probability that A speaks the truth is % and that of B speaking the
truth is % The probability that they contradict each other in stating the
same fact is :
7 1
( — ( -
a) 20 b) 5
3 4
= i =
(e) 20 (d) -
Sol. 7 1
Questions number 19 and 20 are Assertion and Reason based questions carrying
1 mark each. Two statements are given, one labelled Assertion (A) and the other
labelled Reason (R). Select the correct ansiwer from the codes (a), (b), (¢) and ()
as given beloiw.
(a)  Both Assertion (A) and Reason (R) are true and Reason (R) is the
correct explanation of the Assertion (A).
(b)  Both Assertion (A) and Reason (R) are true, but Reason (R) is not
the correct explanation of the Assertion (A).
(c) Assertion (A) is true and Reason (R) is false.
(d)  Assertion (A) is false and Reason (R) is true.
19. . . . . o :
Assertion (A) : All trigonometric functions have their inverses over their
respective domains.
Reason (R):  The inverse of tan~1 x exists for some x € R.
Sol. (d)Assertion (A) is false and reason (R) is true. 1
MS_XII_Mathematics_041_65/4/1_2022-23
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20.

. — - - - - -
Assertion (A): The lines r = a;j+ Aby and r = ag+ pby are
o d —>
perpendicular, when by . by =0.
- = o
Reason (R): The angle 0 between the lines r =aj+Aib; and
- o
> o> o> b, . b,
r =ayg+pby isgiven by cos 0 =———=—
511D, |
Sol. (a) Both assertion(A) and reason(R) are true and reason (R) is the 1
correct explanation of assertion (A)
SECTION B
This section comprises very short answer (VSA) type questions of 2 marks
each.
21. (a) Find the domain of y = sin—1 (x2 — 4).
OR
(b)  Evaluate:
3]
cos |cos|— —
3 .
Sol.
(a)Domain of sin"lxis -1<x<1
1
L-1<x%-4<1 2
orx2>3,x2<5
:>x2\/§0rxs—\/§,x£\/§orx2—\/§ 1
% ‘ % i i
V5 -V3 VB B
1
-. Domain is [- V5, - V3] U [/3, V5] >
OR
oo (- 2)] e fos(2)
(b) cos [cos ( . cos™"|cos ( 1
1 m 1
= coSs~ [cos (27‘[ + —)] 2
3

MS_XII_Mathematics_041_65/4/1_2022-23

8

P.T.O.




1
= cos‘l[cos E] = I z
3 3
22.
If (x2 + yz_}ﬂ = xy, then find cl_y
dx
Sol. (x% + y%)2 = xy gives
2(x% +y%) [Zx + ZyH] = x2 4y 1
dx dx 1
4 -
= [4y(x% +y?) -x]2 =y - 4x(x* + y%) 2
dy _y- 4x(x%+ y?) 1
dx ~ 4y(2+ y2) - x 5
23. Find the maximum and minimum values of the function given by
fix) =5 + sin 2x.
Sol. We know that -1 <sin2x<1 1
=4<sin2x+5<1+5
= 4<sin2x+5<6 >
1
So, maximum value is 6 and minimum value is 4 >
24, C 4 A A o A AL 1
If the projection of the vector 1 + j + k on the vector pi + j —2k is e
then find the value(s) of p.
Sol.
Here, [(i+j+k2).(pi+j-zic) _1 %
pc+1+4 3
p-1 1
p2+5 3 1
2
=8p2-18p+4=0 1
4p2-9p+2=0 2
4p2-8p-p+2=0
(4p-1D(p-2)=0 1
L :
=>p=2o0rp= " 2
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25.

(a) Find the vector equation of the line passing through the point
(2, 1, 3) and perpendicular to both the lines

x—-1y-2 z-3 x
1 2 3 ' -3
OR
(b) The equations of a line are 5x — 3 = 15y + 7 = 3 — 10z. Write the

direction cosines of the line and find the coordinates of a point

_Yy_Z

2 B

through which it passes.

Sol.

(a)Vector equation of the line passing through (2, 1, 3) is
T =20+ +3k) + @i +bj+ck)
Line r is perpendicular to the given lines then
a+2b+3c=0; -3a+2b+5c=0

b )
=i :g =Kk’(say)

a
4

=a=2kb=-7kandc=4k

Thus, the required vector equation is

T =(20+] +3k)+ 1 (20 - 7] +4k)

OR

(b) The equation of the given line is

x-3/5 y+7/15 z-3/10
1/5  1/15  -1/10

Its direction ratios are.

1 1 1
(g, L —1—0)01’<6;2,— 3)

. . . 6 2 —3
Direction cosines are (+ or + Py + ;)

N | =

N | =

N

MS_XII_Mathematics_041_65/4/1_2022-23

10

P.T.O.




The point through which it passes is (%, %, %)

N[ =

SECTION C
This section comprises short answer (SA) type questions of 3 marks each.

26.

Find :

x2+x+1

(x +1)' (x +2)

Sol.

x2+x+1
Letl—f (x + 12 (x + 2)

2 +x+1 A B c
x+1D2x+2) (x+1) (x+1D2 x+2

=>x2+x+1=Ax+1) (x+2)+Bx+2)+C(x+1)>2

Here

On comparing, we get

A=-2,B=1and C=3.

-2dx dx dx
I_fx+1+f(x+1)24_3‘[x+2

1
x+1

+3log |x+2|+C

=-2log|x+1|-

N| =

27.

(a) Evaluate :
nl2

ezx(l—stXde
1—cos 2x
n/4

OR

(b) Evaluate :
2

2
J. X dx
1+5%

-2

Sol.

__ (T/2 9, (1-sin2x
@1I= f‘ﬂ'/4 € (1—cos 2x) dx

Put 2x =tso that 2 dx =dt

N | =
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T 4
When x ==, t=T ,; x=: ,t=;
Thus
_(r t 1-sint ﬂ
I_fTL'/Ze (1—cost) 2
_ (T t (1-2sint/2 cos t/2 g
- 7T/Ze ( 2 sin2t/2 ) 2 1
_1 (™ (1 2t .t 1
== ge (Zcosec > cotz)dt >
¢ Y
———|e cot 5|n/2 >
1 1
_Een/z >
OR
2 x?
) I=[, o dx - (1)
Replacing x by -2+2-x 1
2 (-2+2-x)?
_f_21+5(-2+2—x) dx
1
2 x25% 2
I_ f_21+5x dX ------------- (2)
Adding (1) and (2)
2 x2Q+5% 2 5 _ ¥ 2 _8,8_16
2[-f_2—1+5x dx—f_zx dx = Sl 557573 1
16 8 1
=>I=—or- =
6 3 2
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28. (a)
(b)  Evaluate:
/2
Jsin x cos® x dx
0
Sol. (a)Let eX = t, so that eX dx = dt. Then, %
_ J' dt [ dt 1
V54t _t2 VI
_cin-1(t+2 1
sin ( 3 ) C
x 1
=sin1 (e 2) C 2
OR
(b)I= fon/z Vsin x . (1 - sin? x)? cos x dx .
Put sin x = t2 g
1 1 2 5 1
= [Vt (1 - t?)? dt=[  (Vt+tz—2tz) dt
_ 2t3/2 2t11/2 4t7/2 1 _ E i i _ 6_4'
=t T 7]0_3 11 7 231 145
29. (a)  Find the particular solution of the differential equation
dy =x+y
o A , y(1)=0.
= Y
OR
(b)  Find the general solution of the differential equation
eXtan ydx + (1 —e¥) secZ ydy = 0.
MS_XIl_Mathematics_041 65/4/1_2022-23
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Sol. dy _ xty_ dy _ y
(a)dx_ x :>dx_1+x
LetZ=v.Thenx 2 +y=2
x dx dx
So, Differential equation becomes.
xZiv=1+v 1
dx
Sdv=%&
X
= v=log|x| +c
= y=xlog|x| +cx 1
=x=1,y=0=c=0,y =xlog [x] 1
[can also be solved, taking first order linear diff. eqn]
OR
(b) The given D.E. is
2 X
= Yy = -2 —dx 1
tan y 1-e*
Integrating
1
= log|tany|=1log|1-eX| +logC 17
=tany=C (1-¢&%) 1
2
30. Solve the following linear programming problem graphically :
Minimise : z =— 3x + 4y
subject to the constraints
X+ 2y <8,
3x + 2y <12,
x, y=0.
MS_XIl_Mathematics_041 65/4/1_2022-23
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Sol.
2 for
correct
graph
Corner Value of Z
Points
0.0 0
B(0,4) 16
D(4,0) -12 > Min
E(2.3) (&)
1
31. From a lot of 30 bulbs which include 6 defective bulbs, a sample of
2 bulbs is drawn at random one by one with replacement. Find the
probability distribution of the number of defective bulbs and hence find
the mean number of defective bulbs.
Sol. Let X be the random variable which denotes the number of defective bulbs 1
drawn from a sample of 2 bulbs. Here X may take values 0, 1 or 2.
Let A and B be the event of drawing a defective bulb and non defective bulb
respectively
P(A) ===5P(B)=1--=1 z
Now P(X =0) = x §=5
1
P(X=1)=2 [ 1=z
P(X 2) == X E = E
Thus P.D. ofX is
X 0 1 2
16 8 1
P(X) — — — 1
25 25 25 1-
8 2
XP(X) 0 — —
25 25
MS_XIl_Mathematics 041 65/4/1 _2022-23
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Mean= Y X P(X) =2 ==

SECTION D
This section comprises of Long Answer (LA) type questions of 5 marks
each.
32. 1 -1 2
Find the inverse of the matrix A =(0 2 -3 |. Using the inverse,
3 -2 4
A_l, solve the system of linear equations
x—y+2z=1; 2y—3z=1; 3x—2y +4z=3.
Sol.
1 -1 2
A=|0 2 -3
3 -2 4
[A|=1(8-6)+1(0+9)+2(0-6)=-1=0 1
.. Alis invertible.
2 0 -1 1
adjA=[-9 -2 3] 5
-6 -1 2
-2 0 1 1
11 . -
=A :mad]A: 9 2 -3 2
6 1 -2
The given system of equation can be written as AX = B, when
1 -1 2 x 1
A=[0 2 =3|,X= lyl,B= 1
3 =2 4 z 3
=X=A"1B 1
MS_XII_Mathematics_041_65/4/1_2022-23
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B

=>x=1y=2,z=1

el

33.

Using integration, find the area of the region bounded by the parabola

y? = 4ax and its latus rectum.

Sol.

Al A
y'=4ax

o

/

T

<4 I:E\\‘

Latus Rectum

-

. N {1 —_—
Required area = 2_Ia 2vax dx

— -
=hJ/a -’u- vx dx

NN

[u=y
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34.

(a) If N denotes the set of all natural numbers and R is the relation on
N x N defined by (a, b) R (c, d), if ad(b + ¢) = be(a + d). Show that R

is an equivalence relation.

OR

X Show
4

(b) Letf: R —{— %} — R be a function defined as f(x) = 34
that f is a one-one function. Also, check whether f is an onto

funetion or not.

Sol. (a)Reflexive :Here, (a,b) R (a,b) V (a,b) € N X N since ab(b + a) =ba(a + 1
b) is always true.
Symmetric: Let (a, b) R (c,d) V (a,b), (c,d) € N X N. Then, )
ad(b + c) =bc(a +d) A
- 2
= bc(a+d)=ad(b+c) (For
Sym
= (c,d)R(a,b) met-
- ric)
Transitive: Let (a,b) R (c,d) and (c,d) R (e, f) V (a,b), (c,d), (e,f) € NXN.
Then
ad (b+c)=bc(a+d)andcf(d +e)=de(c+f)
b+c=a+dandd+e=c+f
bc ad de cf
1 1 1 1 1 1 1 1
St S+
c b d a e d f c
Adding, we get
1 1 1 1 1 1 1 2
Sttt S=4 -+ o+
c b d d f c For
Tran
1 1 1 1 :
=oto=—+ 7 §1t-
ive
e+b f+a
= be af
MS_XII_Mathematics_041_65/4/1_2022-23
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= af (b +e) =be(a +f)

= (a,b) R (g, 1)

N | =

Hence, R is equivalence relation.
OR

(b) For one-one

4
Let f(xl) = f(Xz) for some X1,Xp € R —{_ 5}
4x1 . 4x
3x, +4 3xy +4

= 12x1xy + 16x1 = 12x1Xy + 16X, 1
= 16x1 = 16X,
=X =Xy 1
= fis one-one

For onto lety € R, and for some x.

4x

Lety =
= 3xy + 4y = 4x

=x((3y-4)=-4y

=x = -

. . 4 4 .
xisreal ify # 3 SoRf =R — {5} # Codomain (f)

So, fis not onto. 1
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35. (a)  Show that the following lines do not intersect each other :
x—1=y+1=z—l_ x+2:y—1=z+1
3 2 5’ 4 3 -2
OR
(b) Find the angle between the lines
2x =3y =—zand 6x=—y = —4z.
-3 2 -2
Sol. s o s
(a) shortest Distance = 43 -2 2
V(@2 x=2-5%3)2+(3 X—2—4X5)2+(3 X3-2 X 4)2
_ —3(-19)-2(-26)-2(1) 1
- V361+676+1
_57+52-2 1
~ 1038
107
= 1
V1038 #0
So, the line will not intersect each other.
OR
(b) The given lines are
x-0_y-0_z-0 dx—O_y—O_z—O
1/2 ~ 1/3 -1 1/6 -1 -1/4 1+1
Or 2=2=2pqi=2 -2
2 -6 -12 -3
Let 0 be the angle between the two lines, then.
cos 0 = (B3x2) + 2x-12) + (- 6) (- 3)
VoO+4+36V4+144+9 2
: | 6-24+18
| 7 xv157
=0
=0=90° 1
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SECTION E

This section comprises of 3 case-study based questions of 4 marks each.

36. Let f{x) be a real valued function. Then its
. Left Hand Derivative (L.H.D.) : Lf’'(a) = lim MLL_M
h—0 =
. Right Hand Derivative (R.H.D.) : Rf'(a) = lim M
h—0 h
Also, a function f(x) is said to be differentiable at x = a if its L.H.D. and
R.H.D. at x =a exist and both are equal.
|x—3],x=1
For the function fix)=9x2 3x 13
——t—,x<1
4 2 4
answer the following questions :
(i) What is RH.D. of flx) atx=17
(ii) WhatisLH.D.offlx)atx=17?
(iii) (a) Check if the function fix) is differentiable at x = 1.
OR
(iii) (b) Find f(2) and f'(— 1).
Sol.

(HRH.D.of f(x) atx=1= }lir%w

. 1+h-3|-]-2| . 2-h-2
=lim =lim———=
h—0 h h—0 h

-1

(i) LH.D. of f(x) atx = 1 = En&f&};m)

(1-m2 3(1-h) , 13
= lim [ s 2z ‘v - 2]
h-0 —h

[h2—2h+1—6+6h+13—8]
- 4h

= lim
h—0

. h% + 4h
= lim [ ] =-1.
h-0 - 4h
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(iii) (a) Since L.H.D. of f(x) atx =1
is same as RH.D. of f(x) atx =1,

f(x) is differentiable at x = 1.

OR
x-3,x =3

- 1 <

i) ) fE={3 01=x<3
x 3x 13
o= x<1
4 2 4
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37.

A building contractor undertakes a job to construct 4 flats on a plot along
with parking area. Due to strike the probability of many construction
workers not being present for the job is 0-65. The probability that many
are not present and still the work gets completed on time is 0-35. The
probability that work will be completed on time when all workers are

present is 0-80.

Let: E; : represent the event when many workers were not present for

the job;

Ej : represent the event when all workers were present; and

E : represent completing the construction work on time.
Based on the above information, answer the following questions :
(i) What is the probability that all the workers are present for the job ?
(ii)  What is the probability that construction will be completed on time ?

(iii) (a) What is the probability that many workers are not present

given that the construction work is completed on time ?

OR

(iii)  (b) What is the probability that all workers were present given

that the construction job was completed on time ?

Sol.

(i) P(Ey) = 1 - P(E{) = 1 - 0-65 = 0-35
(i)P(E) = P(Ey) . P (Eil) + P(E,).P (EEZ)
= 0-65 x 0-35 + 0-35 x 0-8

=0-35x 1-45

=0-51
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E; P(E;) . P(E/E;) 0-65 X 0-35
iii a)P (—) = = =0-45 2
(i) @ E P(E1).P(E/E1)+P(E2).P(E/Ez)
OR
E P(Ez) . P(E/Ey) 0-35 X 0-8
iii b)P (—2) = = =0-55
(i) (b) E P(E1).P(E/E1)+P(E2).P(E/E2) 2
38. Sooraj’s father wants to construet a rectangular garden using a brick wall
on one side of the garden and wire fencing for the other three sides as
shown in the figure. He has 200 metres of fencing wire.
e STTERTLIT | ' ' ' il
. ||
=T |
== ‘
-.:—’_.:"-.:“-J 3
Based on the above information, answer the following questions :
(i) Let X" metres denote the length of the side of the garden
perpendicular to the brick wall and ‘y’ metres denote the length of
the side parallel to the brick wall. Determine the relation
representing the total length of fencing wire and also write A(x),
the area of the garden. 2
(ii)  Determine the maximum value of A(x). 2
Sol. (i) (@) 2x+y=200 1
(b) A(x) = xy=x(20Q-x) 1
Y
Brick
Wall
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(ii) From (a) and (b) of (i) we have
A(x) =x (200 - 2x)
= 200x - 2x*

From max./min of A(x)

4 _ 0 ie,200-4x=0
dx
= x=150.
@
dxz__-

d?A
(—2) <0
dx*/ x=50

Hence, A(x) is maximum at x = 50

1
Thus, Max A(x) = 200(50) - 2(50)?
= 10000 - 5000
= 5000 sqm. 1
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