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AT (3597 :

HETfeTiEd 59 ®1 aga Graer1 @ 91T 7R I7] G&d] & et HIg :

(i) 39 §97-97 4 38 I97 & | @4t 37 A § /

(ii) T8 Yo7-97 Gl @US] 7 9957 8— &, @&, T, 909 & |

(iii) @UE & H J97 G&q1 1 & 18 T sglaecdid a9l F97 §&a1 19 Tq 20
37T TF TP TR Ueh-Teh 37 & J97 & /

(iv) @UE @ F J97 T&I1 21 @ 25 a% 3lad TG-3TRT JBR & -3 3H &
FTE |

(v) @UZ T T F9T G&IT 26 T 31 T TY-IRIT PR & dlH4-dlT H & Jo7
g1

(vi) @UE g H 97 GEI7 32 T 35 % 19-3709 YhR & Grel-giel 37h] & Jo7
g/

(vii) @UE & J97 G&I7 36 T 38 YT 3767 TR TAR-TAR 37H] & I
g/

(viii) Y97-95 H GHT ey 71 1391 731 8 | Feifd, @ve @ & 2 Y1 4, @vg 7
F 3 Yv 4, GUS g F 2 JoA § 747 @IS & & 2 ¥l § Ak ldheqd &
1Y 1337 T &

(ix) @egpeiet HT 39T aidd & |

@us <

39 @UE § Fglahedid Jo7 &, 1978 I J97 1 3% #7 & |

1. %o sin—1(2x) %1 919 (domain) 2 :

(a) [-1,1] (b) [0, 1]
11 11
(c) [— 5 s §:| (d) (— 5 > 5)

65(B) Page 2 of 23



EE
=

General Instructions :

Read the following instructions very carefully and strictly follow them :

67

(it)

(iii)

(iv)

(v)

(vi)

(vii)

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

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

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.

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

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

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

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

(viii) There is no overall choice. However, an internal choice has been

(ix)

provided in 2 questions in Section B, 3 questions in Section C,

2 questions in Section D and 2 questions in Section E.

Use of calculators is not allowed.

SECTION A

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

1.

The domain of the function sin—1(2x) is :

(a) [-1,1] (b) 10, 1]

11 11
(c) [— 5, 5} (d) (— §> 5)

65(B) Page 3 of 23 P.T.0.
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0 3 5
2. AGIAE |k+1 0 4| Tk fowd TuA YL &, A kHIAF 3 :
-5 k 0
(a) 4 (b) 2
() -2 (d) —4
4 -3
3. zri%A:[g _3}%,?ﬁ|A|W%:
(a) 15 (b) —42
(I (d) 25

4 zrm{c"s“ ‘Sm“} SaMA+A =12, A o TH D

sin o CoS o

(a) (b)

Dl oA

(c) (d)

=la wlAa

5. A ATH 2 x 3 ’YE g a1 B Teh 31 UHT Y & foh A'B a
BA' g1 qRwTfed €, @ B sl hife 2

(a) 3Ix2 (b) 2x3
() 3x3 (d) 2x2
6. A y=3log./sinx %,?ﬁx=£‘3|'{3—ywtl'ﬁ§:
X
2
(a) 3 (b) g
3 -3

65(B) Page 4 of 23



EE
=

0 3 5

If the matrix [k+1 0 4| is a skew symmetric matrix, then

-5 k O
the value of k is :
(a) 4 (b) 2
(c) -2 (d) -4
4 - )
IfA—[ },then|A|1sequalto:
9 -3
(a) 15 (b) —42
(¢ O (d) 25
IFA = cos o —sin o
“lsina  cos a
ol ol
=z b =z
(a) 5 (b) 3
T T
i d i
(c) 5 (d) 1

} and A + A’ = I, then the value of o is :

If A is a 2 x 3 matrix and B is another matrix such that both

A'B and BA' are defined, then order of B is :

(a) 3x2 (b) 2x3
() 3x3 (d) 2x2
Ify=3log,/sinx,then3—yatx=§is:
X

2

3 b) =

(a) (b) 3
3 -3
i dH ==
(c) 2 (d) 9

Page 5 of 23
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7. %We,0<e<g,ﬁaﬁa@ﬁasa% g (Sa) & e 6
TH G R, ©

T T
T T
8. ko 98 AW SEes fow wea f, 51 foh
flx) = kx +1, m%; X<T
- cosx, I x>
TUUCA R, x=nWIdd g, B :
2 T
(a) ; (b) —5
2 i
(C) —; (d) 5
9. 3Iigy=sin"1(2x 1-x2) _1 <x<i%,?ﬁd—yw%:
© V2 V2 dx
(@) 2 () ——2
1-x2
© =2 @ J1-x2
1-x2

o

10. TH TMATRR gl hl BISAT r o TUE 38 AT b qHEdA hl o,
J&feh r = 3 cm %, 2

(a) 24 1w cm3/cm (b) 36w cm2/cm

(¢) 36 rcm3/ecm (d) 24 1 cm2/cm
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7. Anangle6,0<6< g, which increases twice as fast as its sine,
1S :

(a) (b)

(c) (d)

=l wla
NNja o8

8.  The value of k for which the function f, given by
) = {kx+1, %f X<7
cosx, if x>mn

is continuous at x = 7, is :

2 i
(a) ; (b) - 5

© -2 )
T

9. If y=sin-1(2x 1—}(2),—i <X<i thend—yis:

V2 NON dx

10. The rate of change of the volume of a spherical bubble with
respect to its radiusratr=3 cm is :

(a) 24 1w cm3/cm (b) 36w cm2/cm

(¢) 367 cm3/cm (d) 24 1 cm2/cm

65(B) Page 7 of 23 P.T.0.



11.

12.

13.

14.

15.

Jcot2xdx T @

(a) —cotx+x+C (b) —cotx—x+C
(¢) cotx—-x+C (d) cotx+x+C

1
J' Lz HAM B
i) 5+2x+x

(a) (b)

(c) (d)

o|la oA
N 3

3
of d%y d%y
b FHIHUT 3x +5@+9=06ﬁ®ﬁ:6mmw

dx2
?iﬁTFCbe[ % :
(a) 5 (b) 6
(¢c) 4 d) 2

Tgh FHIFU dy = y tan x dx; y = 1 & x = 0, &1 Tsh (AR &A

(a) y=0 (b) y=1+secx
(c) y=secx (d) ycosx=0
afe b A GRY a, 1 @ g, i ﬁ%ﬁ?ﬂ k T ~IIehI0T O ST &,
T OH AA B
T n
T T
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12.

13.

14.

15.

65(B)

J cot? x dx equals :

(a) —cotx+x+C (b) —cotx—x+C
(¢) cotx—x+C (d) cotx+x+C
The value of I dx 5 1S :
5+2x +x

n o

n b o
(a) S (b) 1

o T

* d ~
(c) 5 (d) 5

The sum of the order and the degree of the differential equation
2.\ 3
3x2 2l I 2 + 5d— +9=01s:
dx dx3
(a) 5 (b) 6
(c) 4 (d) 2

A particular solution of the differential equation
dy =y tanxdx; y=1whenx =0, is:

(a) y=0 (b) y=1+secx
(c) y=secx (d ycosx=0

. - T . N | A A
If a unit vector a makes angles 3 with 1, 1 with j and an

A
acute angle 0 with k, then the value of 0 is :
(a) (b)

NN wla
ola |3

(c) (d)

Page 9 of 23 P.T.O.
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16. < figail A qon B % fEufy wfiw #7%: 23 + b) 99 (& —3b)
3| fo9g Cl foh ABI 1: 2 aTal ®9 § Siedl 7, &I feufd Afew @
(@) -3a-5b b -7b

© %(53’-% d Ba +5Db)

17. )\ %1 98 AH, e fog, oW fog A, B qan C ek feurfa @fewr s
3i-2f +4k), G +0) + mm 1+ 4f —2k) & Tw
-
(a) 4 (b) 1
(c) 3 d) 2

18. U W@l formes rdia el 83x — 3 =2y + 1 =5 — 628, &

feep o1guma 2

(a) 2,3,-1 (b) 3,-2,1

) 2,1,-3 @ 3,2,-1
J97 G&IT 19 3K 20 39FI7 vq T SgRd 94 & 3K 3% J94 #71
1.37% 2 | 3 %97 137 7T & 577 0% &1 3714597 (A) 791 §R # 7% (R) R
37T 1637 T4 & | 57 991 & T&T IK A9 17T 7@ #iT (a), (b), (c) 3K (d)
g & ga7 e |

(a) 3P (A) 3 (R) T & & 3T % (R), 30 (A)

&1 TS TSI Rl 2 |

(b) 3fehe (A) 3R T (R) qFI @&l &, Tg o (R), 3trehed
(A) <hl HE! =TT TgT Hn § |

(c) AR (A) T& 7 3R as (R) Teid 7 |
(d) 3rfirRed (A) T B 3 T (R) 981 2 |
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9
16. The position vectors of two points A and B are (22 + b) and
9

(E) — 3 b ) respectively. The position vector of a point C which
divides AB externally in the ratio 1 : 2 is:

— -
@) -3a -5Db b -7b

— -
(0) %(5?—10) @ (B3 +5b)

17. The value of A for which the points A, B and C having position
vectors (3/1\ — 23'\ + 4ﬁ), (/i\ + 7»3'\ + 1/1\) and (—/i\ + 43'\ - 212)
respectively are collinear, is :

(a) 4 (b) 1
() 3 (d) 2

18. The direction ratios of a line whose Cartesian equations are
3x—3=2y+1=5-6z, are :

(a) 2,3,-1 (b) 3,-2,1
() 2,1,-3 d 3,2,-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 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).

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

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

65(B) Page 11 of 23 P.T.0.
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19. 3% (A) : Tagat (1, 2, 8) 991 (3, 0, 2) § B TH Tl @1
WW%?:?+23}+BQ+X(2/{—23\—1§\).
7 (R) : ferfy gt @ @ b 9 i?s?lgdﬁ T g M aTeft
%@Twwﬂw% 2+ (b -2

20. 3YFHYT(A): A dA B q TdF AW Jed @ 94T P(A) = 0-3 T
P(B)=0-6%, @ PA IR T B)=0-122 |

7% (R) : 3l T&dd gt A 91 B & fou
P(A 3R B) = P(A) . P(B).

Qs @

3G GUS § 37fd 7Tg.3TT (VSA) IR & J97 8, 577 9% &2 316 & |

21. (a) AMUTHTEI R, R={x,y):x%x,y e N3N x + 3y = 12} g
Yed 8 | R o1 9id aor IRer s shife |

HAYAT

(b) TS fh e f: R - R, f(ix) = x4 7 1 Thshl 3 3 A &
=Dk 3 |

22, WA_E _4}®@wﬁaamwﬁmwﬁﬁ3ﬂa§%éﬁn

% ®Y § oIk hIfoU |

23, R y=xx3, @ Rig B e H_l(@f_zzo.

65(B) Page 12 of 23
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19. Assertion (A): The vector equation of a line passing through
the points (1, 2, 3) and (3, 0, 2) is
—> A A A A AA
r =1+2j +3k +M21-2j - k).

Reason (R):  Equation of a line passing through two points
. .y - > .
with position vectors a and b is
- —>

%
r =a+7»(b—§>).

20. Assertion (A): Given two independent events A and B such
that P(A) = 03 and P(B) = 06, then
P(A and not B) = 0-12.

Reason (R):  For two independent events A and B,
P(A and B) = P(A) . P(B).

SECTION B

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

21. (a) Let the relation R be given as

R=1{x,y) :%x,y € Nand x + 3y = 12}. Find the domain
and range of R.

OR
(b) Show that the function f : R —» R, f(x) = x4 is neither
one-one nor onto.

-4

3
22. Express the matrix A = [1 } as the sum of a symmetric

matrix and a skew-symmetric matrix.

2 dx X

2 2
23. Ify =xX, prove that ay _ l(ﬂ) Y 0.
dx® Yy

65(B) Page 13 of 23 P.T.0.
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24, WREW a =51 — 25 + 5k = A W wlew H I F w9 # =
S frif 3w wRw b = 31 + k) F @R @ wn g
ke b % e ad @ |

25. (a) X -3 _ y + 2 _ z+4 x-5 _ y + 2 _z _g"l'{'fa"l'ss

1 -2 2 7 -3 2 6
TGT3TT & & T IV [ HINT |
HAYAT
e X —1 2y — 2 3—2z
b i 22 = ~ q«
() -3 4k -2
x—1 3y —1 zZ—6 . ;
= = R d9aq @, dl k &1 A4
3k 6 -5 \% i
it |
@ ug

39 GUZ 4 &Y. (SA) FHR & F97 &, 578 595 & 3 3% 8 [

26. agaiﬁwmaﬁﬁmﬁqﬁquf(x):sin3x,xe[o,g} |

(a) 949 2 (b) STEHHE B |

27. ¥4 HIfST ;
X—-5
X dx
j<x—z>4€

65(B) Page 14 of 23
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— . A
24. Express the vector a = 51 — 23\ + 5k as the sum of two
- A
vectors such that one is parallel to the vector b = (3/1\ + k)

9
and the other is perpendicular to b .

25. (a) Find the angle between the pair of lines given by
x-3 y+2 z+4 x-5 y+2 z

1 -2 2 -3 2 6
OR
(b) Ifthelines *— 1 =2 =2 _372 g
-3 4k -2
x-1 _3dy-1_z-6 are perpendicular to each other,
3k 6 -5
find the value of k.
SECTION C

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

26. Find the intervals in which the function given by

f(x) =sin 3x, x € [O, g} is (a) increasing (b) decreasing.

27. Find:

X—-5
X dx
j<x—2>‘*e

65(B) Page 15 of 23 P.T.0.



28.

29.

30.

31.

(a) TTd HINC :
J 2
1-x%) (1+x2)
AT
(b) FTa T :
J‘W/S—ZX—deX
A 3T <hIFT
J‘“ X tan x dx
0 sec X +tan x
(a) 3T GHIEHT x%:y—xtamz &l §A HINT |
X
AT
(b) AThe THIHI X%+y=xcosx+sinx,$[ﬁ'i§l'§3§[3ﬂﬁ
aﬁrﬁq,ﬁm%%y(gj=1%|
(@) A @M B3 h s § 5 PA) = % P(B) = %a@n
P(A 78 @1 B 7&l) = i% | 3 shifse f6 @ A 9o B
(i) TR 379edT & (ii) Edd g™ 7 |
YT
(b) Tk ek 1 & IR 3IDTOH W I B oA Y2I <hl T&IT
e 1A ShITT |
Page 16 of 23
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28. (a) Find:

Jasars®
1-x)A+x“)

OR
(b) Find:

J-w/3—2X—X2 dx

29. Evaluate:

J‘“ x tan x dx
0 sec X +tan x
30. (a) Solve the differential equation xg =y —x tan Y,
X
OR
(b) Find the particular solution of the differential equation
xd—y+ =X €OS X + 8in X; given (E)—l
Ix y ; 81 y 9 -

31. (a) Let A and B be the events such that P(A) = %, P(B) = %

and P(not A or not B) = i Find whether A and B are

(i) mutually exclusive (i) independent.

OR

(b) Find the mean of the number of tails in two tosses of a

coin.

65(B) Page 17 of 23 P.T.0.
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Qs ¥

39 GUS F FF-3T09 (LA) R & 97 8, 1978 I9% & 5 3% & /

32.

33.

34.

35.

(a) A Th "ayg R, @ff aafas @emed % @g=" R A
R = {(a, b) : a < b3} gry uRenfyad 2 |
gonsy fob R A1 Wded &, - & GHUd 8 3 7 & Gshiis g |
HAAAT
(b) WA EG=T A=1{1,2,3,..,10} 2 7 A x AH Th &9 R 38
YHR IRy 8 o6 @t (a, b) 9 (¢, d) € A x A & To1Uw
(a,b)R(c,d)oa+d=b+c?g | fag FT % R v geaar

ey 8 |
W%Wﬁ,w§+§=1 T UiEg & 1 &ThA
HIT |
Mgss U™ gHET

Z=3X+9y$f3€l?:lﬁ‘?ﬁX+3yS6O,X+y210,XSyH9ﬂXZO,
y > 0 % A STIRdHTRul qAqT AAHIHWI, @ R hd T
gaTd &9 ABCD i A0, 10), B(5, 5), C(15, 15) a1 D(0, 20)
A 3 | 98 fog I HINT 9 W Z &1 Tfeshan qen =[Eas 7 ST
3 q91 98 9 off [ HNT |

(a)ESI'i’s’Q%i’@TQ =/i\+23'\+ﬁ+7»(/i\—3'\+1/<\)?r9ﬂ

A A A N
Ttk +ut =) +2k) wem vhend T 2

HAYAT

b) 53,1, 1D & ¥ gﬂ;Z:Z;?’ o @ T T % e

& facsrer 31 hIfST | 31d: 39 a9 W@ 1 g ot fafae

65(B) Page 18 of 23
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SECTION D

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

32. (a) Let R be a relation in R, the set of all real numbers,
defined by R = {(a, b) : a < b3}.

Show that R is neither reflexive, nor symmetric and nor
transitive.

OR

(b) Letset A=1{1, 2,3, ..., 10} and R be a relation in A x A,
defined by (a, b) R (¢, d) © a +d =b + c for all (a, b) and
(c,d) € A xA. Prove that R is an equivalence relation.

33. Using integration, find the area enclosed by the curve

2 2
N A

9 4

34. While solving the linear programming problem Minimise and
Maximise Z = 3x + 9y, subject to the constraints x + 3y < 60,
Xx+y=>10,x <y and x > 0, y > 0 graphically, the corner points
of the feasible region ABCD are A(0, 10), B(5, 5), C(15, 15) and
D(0, 20). Find the minimum value and the maximum value of
7 along with the corresponding corner points.

35. (a) Show that the lines =1+ 23'\ + ﬁ + X(/i\ - 3\ + ﬁ) and

- A A A A

N
r =i1+j+k +M(/i\ — j +2k) do not intersect.

OR
(b) Find the coordinates of the foot of perpendicular drawn

from the point (3, —1, 11) to the line §=y;2 =Z;3

Hence, write the equation of this perpendicular line.
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3G GUS H 3 YH 7eFIT HTERT I97 8, 577 I & 4 3% 3 |

ThIOT FAegA4 - 1

36. TH UM IrEMUEE & T A& WK W gHM @, 4 8 IUSH qo
4 Te=t o 98 TET HE % T 200 TTT S@feh 5 S qon 10 fo<t
I8 89 HH o T 275 T |

3T AR & e W, FEfafea gei & 3w G

(i) I a8 S % TH U8 T x A T F T YW H T y AT
7, a1 ITH I Raeh THIR I o €4 H =A<h HIT |

(i) 31 THIRCON ¥ Th AYg aHil AX = B % &9 H =h
T |

(iii) (a) |A| 9@ T |
HAAAT

(i) (b) (adjA)FTa T |
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SECTION E

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

Case Study -1

36. A professional typist having his shop in a busy market charges
T 200 for typing 8 English and 4 Hindi pages, while he charges
T 275 for typing 5 English and 10 Hindi pages.

Based on the above information, answer the following

questions :

(i)  If he charges ¥ x for one page of English and ¥ y for one
page of Hindi, express the above as a pair of linear

equations. 1

(i1) Express the information in terms of matrix equation

AX = B. 1

(iii) (a) Find |A]. 2
OR

(iii) (b) Find (adjA). 2
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ThIUT JAETAA — 2

87. g 3 LED scd s9 sl T BI-H Faelt g | 98 x Sodll bl
T (300 — x) Y &cd o WG &9 Ul &, ik x ddi Sl 3hd Hod
T (2x2-60x + 18)% |

3T SR o MeR W, Fefafea geai & s i

(i) x¥cd 994 H IHRT AT ®eld P(x) I HIfST | 1
Gy L P w2 1
dx
(i) (a) Afteraq o & fou 38 fordd Soa d=F g 2 2
HAAAT
(iii) (b) 9 I T 18 il TN & W 7, a1 98 fohad oo 59 @
2 ? 2

ThIT JAeTA4 - 3

38. Th GHMGR dH TR o Gl o oSl Aj, Ag T Ag &9 @1 2 |
Tg AT T fHyw % ¥4 OH 99 Id § SFH g oSS 1 s
IUT 4 :4: 2% | T ISl o BN B T g HAM: 45%, 60% aAT

35% % |
3UITh MR o 3MER W, FfIiad gl o I ST
(i) T Ao G4 T &S o AHRA g hl TRl 1 & ? 2
(i) afe ¥z fan 2 fop Frgesan 91 T 19 AHd g7 B, o1 36
A TR % B hT =T ATRHT B 2 2
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Case Study - 2

37. Ravindra started to run a small factory of manufacturing LED
bulbs. He can sell x bulbs at a price of T (300 — x) each. The

cost price of x bulbs is ¥ (2x2 — 60x + 18).

Based on the above information, answer the following

questions :
(i)  Find the profit function P(x) for selling x bulbs. 1
(il) What is 4 [P(x)] ? 1
dx
(iii) (a) How many bulbs should he sell to earn maximum
profit ? 2
OR
(iii)) (b) How many bulbs is he selling if he is incurring a
loss of ¥ 18 ? 2

Case Study -3

38. A shopkeeper sells three types of flower seeds Ay, Ag and As.

They are sold as a mixture where the proportions are 4 : 4 : 2
respectively. The germination rates of the three types of seeds
are 45%, 60% and 35%.

Based on the above information, answer the following

questions :

(i) What is the probability of a randomly chosen seed to
germinate ? 2

(i1) What is the probability that the randomly selected seed is
of type A4, given that it germinates ? 2
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(iii) @UE & H Yo7 G&I1 1 & 18 % Fglasedd q97 Jo7 G719 TF 20 14T
Tq TP STYIRT UH-TF 3 & Yo7 & |

(iv) WIS @ H Fo7 &7 21 & 25 % 37ld TG-FT0T (VSA) TR & F1-g1 371 & o7
&1

(v) @UE T H J97 G&IT 26 G 31 7% TY-IF0T (SA) FHR & -7 3H & Jo7
&1

(i) TUS T H I G&IT 32 T 35 % JH-3T0F (LA) IHR & Gier-gier & & Jo7 8 |

(vii) @IS &F H ¥o7 &I 36 & 38 YU IFeTIT HRT WAR-GR 37H & Jo7
&1

(viit) F¥7-97 4 T 9y 787 1771 T & | TEf, @S @ @ 2 el H, S T % 3 FoAI
4, @3 g %2 ¥l § a9 @S & & 2 Fu B GRS faheq BT JIEaeg a1 T
g1/

(ix)  PoPpeiek H1 ITIT TfdAad & |

@usg <h

39 GUE H FElAehedid Jo &, 74 Jcdeh J97 1 37 1 & |
1. I A B3 TH T AR 2 3N |A| =67, A |adjA| FI A :

(a) 6 (b) 36

() 27 (d 216

/6
2. jsinSXdX WII'F[%:
0
_ i3
2

(a) b)) -

(G

w

(d)

\/_
(c) 7

Lo |-
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General Instructions :

Read the following instructions very carefully and strictly follow them :

(i)

(it)

(iii)

(iv)

(v)

(vi)

(vit)

(viii)

(ix)

This question paper contains 38 questions. All questions are compulsory.
This question paper is divided into five Sections — A, B, C, D and E.

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.

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

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

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

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

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.

Use of calculators is not allowed.

SECTION A

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

If A is a square matrix of order 3 and |A| = 6, then the value of |adj A|
is:

(a) 6 (b) 36

(c) 27 (d) 216
/6

The value of j sin 3xdx 1is:
0

J3 1
(a) - 7 (b) - §
NE) 1
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3. AR a. b M (a + b)ad A G £ 3 & @™ b % = H BT 0

B, dl 0 =T W9 BN :
2n 5m 13 T
(a) ? (b) ? (C) g (d) g
4, Hﬁﬁ?ﬂ‘él‘%ﬂ?+3+2l§ﬂ§%q§:
1 2 3
— b) 6 el )
(a) 75 (b) (c) 75 (d) 75
5. Uk UER T 2= & 31 o1 o= Teh ASh! & | Sl S & ASeh! B bl
TTRehdT B :
(@) = b © = ) %
6. %@nX;?’=4;Y=Z;8aamaﬁxﬁg<z,_4,5>@mmwm
gy gl @ :
(a) ?:(—2/i\+43'\—512)+7\(3/i\+23'\+612)
b 1 o=@ —4f 15k +ast —25 +6k)
(c) ?:(2/1\—43/'\+512)+7»(3/i\+23\+61/<\)
@ 1 =21 +45 —s5k)+a3i -2} —6k)
2x -3 10 1 :
7. x%%ﬁﬂﬂ%%ﬁ,aﬁﬁm; AR AN & ?
X —
(a) *3 (b) -3 (¢) 2 d 2
4 3 2
8 =g |2 -1 0| H gEd uith 3 I\t waww | e s & wgEe
1 2 3
II'F[%:
(a) 5 (b) -5 ¢ -11 d 11
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3. If a, b and(a + b)) are all unit vectors and 0 is the angle between a
_)
and b , then the value of 0 is :
2n 51 T s
i b °or z d z
(a) 3 (b) 5 (c) 3 (d) 5
N AN A A
4. The projection of vector i on the vector i + j + 2k is:
1 2 3
@ = b) 6 © = @ =
J6 J6 J6

5. A family has 2 children and the elder child is a girl. The probability that
both children are girls is :

1 1
(a) Z (b) Y

1

3
(C) (d) Z

6. The vector equation of a line which passes through the point (2, — 4, 5)

X+3 _ 4-y _ z+8 s -

and is parallel to the line

3 2 6
—> A A A A A A
(a) r =(—21 +4j —5k)+ABi +2j +6k)
% A N /AN A A /AN
(b) r =(21 —4j +5k)+M31 —2j +6k)
% A A /AN A A A
(c) r =21 —4j +5k)+AM3i +2j +6k)
- A A A A A A
(d) r =(-2i +4j -5k)+ABi1i -2 —6k)
2x -3 10 1
7. For which value of x, are the determinants and 5 9
X —_—
equal ?
(a) +3 (b) -3 (c) +2 (d) 2
8. The value of the cofactor of the element of second row and third column
4 3 2
in the matrix |2 -1 0fis:
1 2 3
(a) b (by -5 (c) -11 (d 11
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10.

11.

12.

13.

14.

d2 2 d 3 .
:ﬂawwﬁw(—yj +(&y) + x4 =0 HIfe A g H AR 2 :

dx2

(a) 1 (b) 2 () -1 d 0

zr%snagA{ ! ﬂ ot AZ = KA 3, 9 L o1 7T A -

(a) 1 by -2 (c) 2 d -1

cos 2x
j — s—dx SN R :
SIm- X.CO0S X

(a) tanx—cotx + C (b) —cotx—tanx + C

(¢) cotx+tanx+C (d) tanx —cotx-C

JTahel FHIRWT (3x2 +y) % =x ol GUThH T 7 :

y
@ = (b Xi2 © 2 @ -
HIAA 2x +y -4 < 0¥ feuq fag 2 -
(@ (0,8 d 1,1
© (5,5 @ (2,2

?T% (cos x)° = (cos y)X %, a g—z W% :

y tan x + log (cos y)

(a)
x tan y — log (cos x)
x tan y + log (cos x)

(b)
y tan x + log (cos y)

y tan x — log (cos y)

(c)
x tan y — log (cos x)
y tan x + log (cos y)
x tan y + log (cos x)

(d)
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10.

11.

12.

13.

14.

The difference of the order and the degree of the differential equation

2
2 3
%y +(_dy) + x¥=0is:
dxz dx

(a) 1 (b) 2 () -1 (d 0

. } and A? = kA, then the value of k is :

1
If matrix A = [

(a) 1 () -2 (c 2 d -1

cos 2x .
J 3 3 dx isequal to
sin“ X .cos” X

(a) tanx —cotx + C (b) —cotx—tanx + C

(e) cotx+tanx +C (d) tanx —cotx—-C

The integrating factor of the differential equation (3x2 + y) % =X is
y

b L © 2 @ -1

X <2 X X

(a)

The point which lies in the half-plane 2x + y—4<0 is:
(a) (0,8) b)) (1,1
() (5,5) d (2,2

If (cos x)¥ = (cos y)¥, then ? is equal to :
X

(a) y tan x + log (cos y)

x tan y — log (cos x)

x tan y + log (cos x)

(b)
y tan x + log (cos y)

© y tan x — log (cos y)

x tan y — log (cos x)

y tan x + log (cos y)
x tan y + log (cos x)

(d)

65/C/1 ~N~~ Page 7 P.T.O.



16.

17.

18.

3 2] 4 1
7z fen mn g f6 XL }:[2 3}%@341&{3}(%:
1 0 0 —1]
(a) } (b)
0 1 1 1
11 1 -1
(c) } (d
1 -1 1 —1]
. . —>
af2 ABCD T iaT Sqis & 3% AC 791 BD 36 fei &, @ AC + BD 2 -
— — —> —
(a) 2DA (b) 2AB ¢ 2BC d 2BD

Ife x=acosO+bsind, y=asin®—bcos6 %,?ﬁﬁﬂ%ﬁ@‘dﬁﬁﬁ?—@
a7 ?

2 2
d d
(@) y23—§‘xd—§+y=° (b) yzj—ﬁ”d—i””
X X
d2 d a2 d
2d7y Y _v=0 d 28y (Y _y-0
(c) de2 +de y (d) de2 de y

T LPP % 9i&g gad &7 & S fag 0(0, 0), A(250, 0), B(200, 50) 3T
C(0, 175) 8 | Al 3Ie3F B Z = 2ax + by 1 3Hfeeshan 7 fagani A(250, 0)
3 B(200, 50) W &, a1 a 3T b o = 1 &Y BT :

B(200,50)

300
+ { . s t > X
Ol 50 100 150 200 250N S
(a) 2a=Db (b) 2a =3b (¢) a=Db (d) a=2b
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16.

17.

18.

65/C/1 ~N~~ Page 9 P.T.O.

3 2 4 1
It is given that X = . Then matrix X is :

1 -1 2 3
1 0 0 —1]
(a) } (b)
0 1 1 1]
1 1 1 —1]
(c) } (d)
1 -1 1 -1

If ABCD is a parallelogram and AC and BD are its diagonals, then
—> —
AC + BD is:
— — - —
(a) 2DA (b) 2AB (c) 2BC (d 2BD

If x=acos0+bsinh y=asin6-bcos6, then which one of the
following is true ?

2 2
(a) y2d—§—x?+y=0 (b) yzd—}; +x%+y=0
dX X dX X
(¢) 2_d2y +xg —-yv=0 (d) 2_d2y —xg -v=0
Y dx 2 dx . ’ dx2 dx .

The corner points of the bounded feasible region of an LPP are O(0, 0),
A(250, 0), B(200, 50) and C(0, 175). If the maximum value of the objective
function Z = 2ax + by occurs at the points A(250, 0) and B(200, 50), then
the relation between a and b is :

B(200,50)

| 00 300 |
Ol 50 100 150 200 250\ .
(a) 2a=Db (b) 2a =3b (¢) a=Db (d) a=2b
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St

I &A1 19 3K 20 IYHYT U a@ SERT I97 8 K 9% I F 1 3P
& | 3 %9 139 T & [574 T @l S5 (A) T G Bl T (R) GRT 37 14T 7T
& 1 37 3 & &gl I 19 137 7T ISl (a), (b), () 3R (d) & 7 F7 |

(a) SAMHAT (A) 3R T (R) THT T&t 8 IR b (R), AR (A) HI Tl
ST LT 2 |

(b) 3T (A) 3R b (R) IHI T & 3 @b (R), 3AheH (A) Hl F&l
AT TgT T & |

(c)  3Ifehed (A) &l 8, Tg @%b (R) TeId & |
(d) R (A) Teld 8, Wg 0 (R) T8 2 |

19. BT (A) : cot-l(ﬁ)wg@am%%’l

7% (R) : cot~1 x &1 9Td R—-{-1, 1181

20. 3FYFHIT(A): MU A0, 0, 0), B3, 4, 5), C(8, 8, 8) 3 D5, 4, 3) & &1

=g TH TGS R |
7% (R) : ABCD Us THaqyS 8, af¢ AB=BC=CD =DA, AC#BD?® |

WUE @
37 @UE F 37f7 Tg-FTIT (VSA) FHR F J97 &, fo77 5 &2 31 § |
21, AR AR GRET a, b I c WER a . b = a . c 3N
axb=axec ddeEEH b = ¢ |
22. (%) T HINT :
tan-1[ €S X
1-sinx
YT

(@) fag T % fix) = [x] g 950 7&wH 16 HeH f: R — R T al
Tl B 3R A & T=BEH 3 |
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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 and Reason (R) is not

the correct explanation of the Assertion (A).
(c) Assertion (A) is true, but Reason (R) is false.

(d)  Assertion (A) is false, but Reason (R) is true.
19. Assertion (A) : The principal value of cot™! (/3) is %

Reason (R): Domain of cot™lx is R—{-1, 1}.
20. Assertion (A) : Quadrilateral formed by vertices A(0, 0, 0), B(3, 4, 5),
C(8, 8, 8) and D(5, 4, 3) is a rhombus.
Reason (R): ABCD is a rhombus if AB = BC = CD = DA, AC # BD.

SECTION B

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

- - - - - - -
21. If three non-zero vectors are a , b and ¢ suchthata . b = a . ¢

R - -
and a x b = a x c¢,thenshowthat b = c¢.

22. (a) Simplify:

tan-1| €08 X
1—-sinx
OR

(b)  Prove that the greatest integer function f: R— R, given by

f(x) = [x], is neither one-one nor onto.

65/C/1 ~N~~ Page 11 P.T.O.



24.

25.

B £ 39 YR IRING B

2x +2, I x<2
fix)={ Kk, e x=2
3x, 'ﬂﬁ X>2

k o1 98 HF 1d hifoe, fSrees ot %o f, x =2 W gdd 8 |

I8 AU T HIT T80 B f(x) = x4 — 4x3 + 4x2 + 15, TR 9999 B |

RN
a

,E)aﬁt_c)?ﬁqﬁﬁmwwﬁﬁﬁ|;|=,

(@) Al T @1 x-398, y-318 3N 2-398 F A FHAW: o, B 3N y BT AR
2, @ fag I % sin? o + sin2 B+ sin2y=2 B |

wQus

57 GUE § TY-FTIT (SA) TR & F97 &, o789 I9% & 3 37% & |

26.

(%) AWM TG HITC :

/2
J‘ X sin X cos X

sin4 X + cos4 X

dx

0

YT

(@) ¥ 3ma e

3
J (|x-1] +|x-2]) dx
1
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23. Function fis defined as

2x+2, if x<2
flx) = k, if x=2
3x, if x>2

Find the value of k for which the function f is continuous at x = 2.

24. Find the intervals in which the function fix) = x% — 4x3 + 4x2 + 15,

is strictly increasing.

-> - - - -

25. (a) Ifa, b and c are three vectors such that |a | =7, | b | =24,
- e
| c| =25 and a + b + ¢ = 0, then find the value of
e e T
a.b+b.c+c.a

(b) If a line makes angles o, f and y with x-axis, y-axis and z-axis

respectively, then prove that sin? o + sin? p + sin? y = 2.

SECTION C

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

26. (a) Evaluate :

/2
X Sin X cos X

j — 1 dx

) sin® x4+ cos™ x
OR

(b) Evaluate :

3

J (|x-1] +|x-2]) dx

1

65/C/1 ~N~~ Page 13 P.T.O.



28.

29.

30.

31.

swe wimm Y - X o ffire g s iR, R mn @
dx X2+y2

%Wx:O%,Fﬁy=l%l
AYAT

aawwﬂwu+x2)g—y+2xy= " 1 5 o1 fafere o sma i,
X +X

femmngfrex=18, @y=02% |

I AU I A T 2 T%hg 3 3 A e 2 3R I BH 4 T%g 3N
5 A e & | AMGesdT Teh g i Th Il H | T3shran T oK 9rm
T 98 &1 3 | WiRrehat S1d <hifoTe T 38 91 B § © fHepterm T o |

HAAAT
50 SR o g H ¥ 20 Hed &9 Siod & | 39 98 § ¥ Igesdl
2 SRl I AT T (T SiaeemaqT &) | 94 T 39 SRR hl F& ]
o1 TTRIAT Si&T FTd shiTSY ST el Tl slied 2 |

Wﬁﬁl’q:

cos 0

| a0
\/3 —3sin 6 — cos? 6

Fatafaa Was Tum gaen < e oty 3 ga FivT :

o . > C
e sqaen & Halld,

z = 3x + 8y 1 =IIAHIHT hHITIT

3x +4y > 8
5x + 2y > 11
x>20,y>0

Elﬁﬁﬁﬂ'{:

65/C/1

2
J‘ 22x2+1 dx
x“(x“ +4)
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27. (a) Find the particular solution of the differential equation
dy _ _xy
dx  x21y2

, given that y = 1 when x = 0.

OR

(b) Find the particular solution of the differential equation

1+ xz)j—y + 2xy = given that y = 0 when x = 1.
X

b
1+x2

28. (a) Out of two bags, bag A contains 2 white and 3 red balls and bag B
contains 4 white and 5 red balls. One ball is drawn at random from
one of the bags and is found to be red. Find the probability that it

was drawn from bag B.
OR

(b)  Out of a group of 50 people, 20 always speak the truth. Two
persons are selected at random from the group (without
replacement). Find the probability distribution of number of

selected persons who always speak the truth.

29. Find:
cos O

J. \/3—3sin6—cos2 0

do

30. Solve the following Linear Programming Problem graphically :
Minimise z = 3x + 8y
subject to the constraints
3x +4y > 8
5x + 2y > 11
x>20,y>0

31. Find:

2
j 22)(2+1 dx
x“(x“ +4)
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B

Qs ¥
59 GUE 7 FH-3T09 (LA) IHR & J97 &, 578 I3 &5 37% 8 |
3 2 1
32. ACAFEA=[4 1 3|37, @ Al F@ Hw, om@: F=fafea Waw
1 1 1
aﬁwﬁwﬁgﬂaﬁm:

3x + 2y + z = 2000
4x +y + 3z = 2500
x+y+z=900

33. (EF) Wﬁ;m X:—3|-1=y+3=z+53ﬁ_{ X—2=y—4=Z—6

5 7 1 3 5
wfread WErd § | s gfesed famg off wma Aife |
STt
(@) Y@ g X;l - Y;l =7 3R X;l . YIZ; 2 = 2% <t 1 =
gt 371 T |

34. TS ABC &1 &=%al TmTehe fafer o s @ s shifse st T w@reti e
THIR 5x — 2y —10=0, x—y—-9=0 3R 3x—4y-6=0 &, & ToRT g3
21

35. (%) TIsY foh areafas qwARl % 9= R
S=1{ab):a<bhd aeR, be R}
S ARG §9Y ST A1 Wded 7, 7 THHA @ 3R 7 8 HhEh @ |
T
(@) @ foh o= A =1{1,2,3,4,5,6, 7 H 99 R 38 ThR qHWING 2
R ={(a,b):a AR b3El =1 d fowm & =1 &w &) awizy f6 R wh
JoIdT HeaY B | 374, Joadl ot [1] % 37999 T hIfT |
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SECTION D

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

3 2 1
32. If matrix A = |4 1 3|, find Al and hence solve the following
1 1 1

system of linear equations :
3x + 2y + z = 2000
4x +y + 3z = 2500
x+y+z=900

x+1 y+3 z+5
3 5 7

33. (a) Show that the lines and

x-2 _ y-4 = 2;6 intersect. Also find their point of

13
intersection.
OR
(b) Find the shortest distance between the pair of lines
X;1 = y;—l =z and X;—l = y12;z=2.

34. Find the area of the triangle ABC bounded by the lines represented by
the equations 5x — 2y — 10 =0, x—y — 9 = 0 and 3x — 4y — 6 = 0, using

integration method.

35. (a) Show that the relation S in set R of real numbers defined by
S={(a,b):a<bd ae R, be R}
is neither reflexive, nor symmetric, nor transitive.

OR

(b) Let R be the relation defined in the set A = {1, 2, 3, 4, 5, 6, 7} by

R = {(a, b) : both a and b are either odd or even}. Show that

R is an equivalence relation. Hence, find the elements of
equivalence class [1].
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Qs g

G GUE T 3 YR 37T TEIRT 97 & 5778 Icdh & 4 3% & |
ThI0T 37T - 1

36. U THg fhamhama i e # 10 foaemeff & Rt o1y 16, 17, 15, 14, 19,
17, 16, 19, 16 3R 15 a9 & | T foanefl =1 Igesan 39 YR I T fh
Yo formeff @ g4 I 1 F9EET 'EE 7 iR g4 e el it oy foran
™ |

ST AT % IR R, 1 Jei & I G
(i)  wTRekar s hifee fop == o faeneff it o1y v v " B |
(i)  ®FT X g4 U foreneff & o1g 2, A X 1 1 A 8l el & ?

(i) (F) JTgTSA TW X I TRhAl S @ VT qel Hed g F1d
T |
Jrra
(i) (@) TS AgeA g4 MU faenelf f oy 15 a¢ ¥ ifyw U M |
TTRIhdT STd hITSTT, foh IThT 3T Th AT T ¢ |
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SECTION E

This section comprises 3 case study based questions of 4 marks each.
Case Study -1

36. In a group activity class, there are 10 students whose ages are 16, 17, 15,
14, 19, 17, 16, 19, 16 and 15 years. One student is selected at random
such that each has equal chance of being chosen and age of the student is
recorded.

On the basis of the above information, answer the following questions :

(1) Find the probability that the age of the selected student is a
composite number. 1

(ii)) Let X be the age of the selected student. What can be the value

of X ? 1
(iii) (a) Find the probability distribution of random variable X and
hence find the mean age. 2
OR

(iii) (b) A student was selected at random and his age was found to be
greater than 15 years. Find the probability that his age is a
prime number. 2

65/C/1 ~N~~ Page 19 P.T.O.
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37. U gRMAM GEmEd 3o farfEe & fou quhl &g T Yo (A1eme) SHE At
2 | 3 [T 3¢ Th MR (i @l § 31N 36 Te0s d WieT = 6 389 0
HI gHA 250 T Hi & W | g i hwma T 500 ufd o WX 7|
@ie 6l hd § TS hl AfehdT % SER Fhg et A 7 e R g I ARG
T 4000 (TETE)2 2 |

wE

A Shiioe fop arferr wiie shi Yo x Hiet 3R Tets h it 2 |
IAH T o MYR W, = woit 6 I i

(1) P % C(h) %l h o vaf # fafen | 1
(i)  shifaeh fag FTd HIfT | 1
(i) (%) fgfia e e g h 1 98 9M Aa hifae, feeh fore q@
S 1 AN =AW & | & S 1 AdH AN F41 g 2 2
rorat
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Case Study - 2

37. A housing society wants to commission a swimming pool for its residents.
For this, they have to purchase a square piece of land and dig this to such
a depth that its capacity is 250 cubic metres. Cost of land is ¥ 500 per
square metre. The cost of digging increases with the depth and cost for
the whole pool is ¥ 4000 (depth)?.

30 4

Suppose the side of the square plot is x metres and depth is h metres.

On the basis of the above information, answer the following questions :
1) Write cost C(h) as a function in terms of h. 1
(11) Find critical point. 1

(iii) (a) Use second derivative test to find the value of h for which cost
of constructing the pool is minimum. What is the minimum
cost of construction of the pool ? 2

OR
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38.

(i) (@) 9o Heehers TR0l § 4 i W TEUS [ra HINC o g s
%! AR =H Bl | FITH AR o T x 3R h o &= 1 G99
RUEICICAIE I

TeRTUT TETAT - 3

Tsh HN TEAE H, oM ol i FREAT I THT-TT JTAERN H I h1
TN L & e foh Taey fg 3T o stfeek 3uw T Al |

T AP 4 TaAHA fha1 FoF Tk faow i i@ g9 & w1g 9ga ot §
¢ W 2 | 38 SIS o I o A1¢ § & WY i ghg I Fehie fopam o1 iR
wﬁw%wq&;ﬁwf(x):%x3—4x2+15x+2, 0<x<10
T uftrfya ferem S wekar 7, &t x fedi 6t a8 s 2 5o den @ & g
T IAFR o7 |

IH AT h MR W, F Tt 6 3w G

(1) 39 %M f(x) % Hildeh oG HH-H & ?
(i) Tgfl STaeherst WHew 1 T hieh, Ho I =HdH T FTd HIfT |
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(i) (b) Use first derivative test to find the depth of the pool so that
cost of construction is minimum. Also, find relation between x
and h for minimum cost.

Case Study -3

38. In an agricultural institute, scientists do experiments with varieties of
seeds to grow them in different environments to produce healthy plants
and get more yield.

A scientist observed that a particular seed grew very fast after
germination. He had recorded growth of plant since germination and he
said that its growth can be defined by the function

fx) = %x3-4x2+15x+2, 0<x<10

where x is the number of days the plant is exposed to sunlight.

On the basis of the above information, answer the following questions :
) What are the critical points of the function f(x) ?

(i1))  Using second derivative test, find the minimum value of the

function.
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AT (3597

TR 1311 %! Sigd HIaer] & 9ieq 3N 71 dxed] et g :

(i) 37 ¥e7-97 4 38 ¥97 & | @4t 37 Aard &

(i) IBYHH-9T Qi @US § f[Ayifcia 8—a, @&, T, a0a & |

(iii) @UE & H Yo7 G&I1 1 & 18 % Fglasedd q97 Jo7 G719 TF 20 14T
Tq TP STIRT UH-TF 3 & Yo7 & |

(iv) @8 @ H J97 &7 21 G 25 7% 37fd T-IT (VSA) FHR & g1-§1 371 & J97
g1

(v) @UE T H J97 T&IT 26 T 31 7% TY-IHIT (SA) FHR & AH-a17 3P & T77
g1/

(vi) T@UZ T H J97 &I 32 & 35 % FH-FHIT (LA) JHR & Gier-gier 37 & J97 & |

(vii) TUE &F F ¥o7 &I 36 & 38 YU IFeIIT RT WR-GR 37F & JoT
g1/

(viii) ¥¥7-97 7 GHF ey 757 571 797 8 | FEfd, @vs @ & 2 v 4, @S T & 2 !
4, @S 7 % 2 v 7 79T GUS & & 2 ¥ 7 HaRkF [dhcT F JIEe 597 T
g1

(ix)  Popeiel BT IFIT qfdAd & |

@usg <h

59 @I H TgIEAHeTT J 8, o974 Jeeh F97 1 37 1 & |

1. 32 100 = x (mod 7) &, A x T =[TH GTcHF A & ;

(a) 6 (b) 4
(¢) 3 d 2

2. 1frafiethi e d A, BH 50 m a1 10 e A i@ BT | A gRIEIS

T A 7 T T e H R
(a) 90 kg (b) 120 Yhe
(c) 190 Ushe (d) 200 e
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S

General Instructions :

Read the following instructions very carefully and strictly follow them :

(i)

(it)

(i11)

(iv)

(v)

(vi)

(vit)

(viii)

(ix)

This question paper contains 38 questions. All questions are compulsory.
This question paper is divided into five Sections - A, B, C, D and E.

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.

In Section B, Questions no. 21 to 25 are very short answer (VSA) type
questions, carrying 2 marks each.
In Section C, Questions no. 26 to 31 are short answer (SA) type questions,

carrying 3 marks each.

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

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

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

Use of calculators is not allowed.

SECTION A

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

1.

465

If 100 = x (mod 7), then the least positive value of x is :

(a) 6 (b) 4

() 3 d 2

In a kilometre race, A beats B by 50 metres or 10 seconds. The time taken
by A to complete the race is :

(a) 90 seconds (b) 120 seconds

(c) 190 seconds (d) 200 seconds
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3. U Al T 719 I URT % FTHSA 32 km o ST H 7o&T 91T % Afdshet 14 km &

S, Tedoh M H 6 H AAT R, AT TRThl TITA R
(a) 2km/h (b) 1-5km/h
(c) 2-5 km/h (d 225 km/h

4. IR _3x+17<-13%7,a1:
(a) x e (10, o) (b) xe[10, )

() x e (=0, 10] (d xel[-10,10]

5. AT B3IUH ATHE & fh AB = A W BA = B2, a1 B2 9 2 :

(a) B (b) A
(c) I ad O
6. ARA= [i }(j Toh T ST R, -
(a) x=0,y=5 b)) x=5,y=0
(c) X=y d x+y=0

7. xFaE AW e fae fg 2, 1), (-3, 4) T (x, 5) Hw E, 2
(@) -4 b) 4

() 2 d -2
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3. If a man rows 32 km downstream and 14 km upstream in 6 hours each,
then the speed of the stream is :
(a) 2km/h (b) 1-5km/h

(¢) 2:5km/h (d) 225 km/h

4. If-3x+ 17 <—-13, then :
(a) x € (10, =) (b) xe[10, )

() x e (=00, 10] (d xel[-10,10]

5. If A and B are two matrices such that AB = A and BA = B, then B2 is

equal to :
(a) B (b) A
) 1 d O
5 x|, ) .
6. If A= [ } is a symmetric matrix, then :
y
(a) x=0,y=5 b) x=5,y=0
(c) X=y d x+y=0

7. The value of x for which the points (2, — 1), (— 3, 4) and (x, 5) are collinear,
is :

(a) -4 (b) 4

() 2 d -2
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10.

11.

12.

465

?Jﬁx+y=8%,?ﬁxya?f3®aﬁ'qqﬂ%:
(a) 12 (b) 16

() 20 d 24

Her f(x) = xX, x > 0, S IAqUAT A A2, I8 2

(@) (=€) () (0, e)

© (o, 1) ) F, oo)
e e

J‘;dx ERCIEE

x + xlog x
(a) 1+logx+C (b) x+logx+C
(c) x log (1 + logx) + C (d log(1+logx)+C

AfE ST B p = 4 + x 8, AT 12 ToTEAT AT Forsht W 3eaash 1 AR E -
@ 72 (b) 64

(c) 76 (d 46

Th FA y = Ae3x + Be-3% & HITA o HeTshol THIHLT hl HIfE 2 :
(a) 1 b) 2

(c) 3 d 4

~~~~ Pag eb



8. If x + y = 8, then the maximum value of xy is :
(a) 12 (b) 16
(c) 20 (d 24

9. The function f(x) = xX, x > 0 is decreasing in the interval :
(@) (=, e) (b) (0, e)

© (o, 1) ) F, oo)
e e

10. .[ _r dx is equal to :

x + xlog x
(a) 1+logx+C (b) x+logx+C
(c) x log (1 + logx) + C (d log(1+logx)+C

11. If the supply function is p = 4 + x, then the producer’s surplus when

12 units are sold, is :
(a) 72 (b) 64

(c) 76 (d) 46

12. The order of the differential equation corresponding to family of curves

y = Ae3X + Be—3X is:
(a 1 o) 2
(c) 3 d 4
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14.

15.

16.

17.

18.

465

IR I ST HT AT ‘m’ 8, AT P(r=0) 2 :

(a) em (b) em

() e (d m=e

ST s foraes gfd Tmfia 7, 98 2 -

(a)  S&O (b) | forae
(c) HIY (d) H&-g&

e foremeff & t-test 3 foru, adierm arferer t T g Tea @

(a) t=Xx-p (b) t=

]

— U (d) t = X—U
S

(c) t=

feg e AT 15, 23, 28, 36, 41, 46 % foT 3-affa gfaT T 7
(a) 24,29, 35,41 (b) 22,28, 35, 41
(©  22,29,35,41 (d) 24,28, 35,41

3ford TSt T 8% ATfvieh, ST Wfer formmel wefSra el 2, fSr&r el sart 2T o e &,
TEL: [(1.02)4 = 1.0824 Hifvm)

(a) 816% (b)  7-95%

(c) 8-:24% d 85%

T x <3,y <2, x>0, y > 0 F Fqd e z = 7x + by, T ATFAT AT R :
(a) 21 (b) 10

() 31 (d) 37
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13. If ‘m’is the mean of Poisson distribution, then P(r = 0) is given by :

(a) em (b) em

(c) e (d m—e
14. Normal distribution is symmetric about :

(a) variance (b) standard deviation

(e) mean (d) covariance

15. For a student’s t-test, the test statistic t is given by :

(@) t=Xx-p (b) t=

16. For the given values 15, 23, 28, 36, 41, 46, the 3-yearly moving averages

are :
(a) 24,29, 35,41 (b) 22,28, 35,41
(c) 22, 29, 35, 41 (d) 24,28, 35,41

17. The effective rate of return which is equivalent to nominal rate of 8% p.a.
compounded quarterly is : [Given (1-02)% = 1.0824]

(a) 816% (b)  7-95%
(o)  824% (d 85%
18. The maximum value of the function z = 7x + 5y, subject to constraints
x<3,y<2,x>0,y>0,is:
(a) 21 (b) 10
() 31 d) 37
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E?El

Sy

Jo7 &I 19 3K 20 fUHIT T T@ ERT Jo7 & 3N JdH J97 HT 1 3%
8 | G ®97 137 71T & 57 v @1 71T (A) T GR F1 T (R) GRT Sifaba [T 771
& 1 57 7971 & @8l I 19 158 T FIS] (a), (b), (c) SR (d) T & F7H Y |

(a)  3THeH (A) 3R T (R) THI T&l & 3R Teb (R), AR (A) i F&l
SITEIT hidl © |

(b)  3THHH (A) 3R Tk (R) GHI Tl &, Tg dob (R), IIMHHAA (A) i T&!
e 7T L 7 |

(c)  3Ifehed (A) TEl g Wg ok (R) TTeTd & |
(d) AU (A) TToTd & T d (R) & 8 |

19. 3YFHYT(A): Thy = 2x2 — 5x & ANMAT hl x = —1 WIAUET -1 ¥ |

7% (R) : Ty = flx) & AT H g (0, p) W &
dy _
(x—a)+(&)(a’ﬁ).(y—ﬁ)—0%|

20. HBHYT (A): AR A FIE 3 H TH A AT & AN |adj A| = 1448, T |A|
HAF +12 T |
7% (R) : A A T FHFANE AEE 8 MEH FE a7, dr
ladj A = |A|™L.

Qs @

57 GUE T 37d TY-FHIT (VSA) FHR & J97 &8, 577 F9% &2 37% & |

21. (&) mﬁ-emg X — 2"3‘1 >1,x € W & J1d HIIT |

HIAT

(@) wﬁzﬁr—§<—§+1s§,xewaaﬁaﬁﬁm
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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), (¢) 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).

(e) Assertion (A) is true but Reason (R) is false.
(d) Assertion (A) is false but Reason (R) is true.

19. Assertion (A) : The slope of the normal to the curve y = 2x2 — 5x at

x =-1is-1.
Reason (R): The slope of the normal to the curve y = f(x) at point («, )
. dy
b - - .(y-p)=0.
is given by (x — o) + (dxj(a, ) (y-B)

20. Assertion (A) : If A is a square matrix of order 3 such that |adj A| = 144,
then the value of |A| is + 12.

Reason (R): If A is an invertible matrix of order n, then
ladj A| = |A|>L.

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

21. (a) Solve the inequality :

3 _2X—1

- X >1,xeW
5 3
OR
(b)  Solve the inequality :
_2 <X +lsg,xeR
3 3 3

465 ~N~~ Page 11 P.T.O.



23.

24.

25.

7 -3 -3
3413&3{-1 1 0 } 1 Ueh HHTHA T Ueh foIom- Gt SATegg o A1 o §9 1
-1 0 1

fafaw |

(%) == fear R 5 up St gy oA g O § @ 29 WU BId § | Wl s %
TN & UTRIeRdT J1d shifSTe foh 100 U= o ek Ufehe 0 1S i @ua U T 27 |

(femg e=2 =0-14)
Jrra
(@) afe foret et =) X o1 amek e /3 R, @1 P (X > 0) 1 it |
[e=3 = 0.05 <]

D WE & AT H T 1000 F AN WIAH, ST IHT TR I T, T A Hed 1
HITSTT Srfep USft 0 8% ATfveh & | Wi ©:HTET SATS a2 |

e TR, St &t o veet Edidt it oft, s feed 109% anfier @ & e A g | afe
$HHT IAHH I T 97,200 7, T :

(1)  THH1 3 I A1 H A T hIST;
(i) 3918 qT, el I WAt 715 off, J1l i |

w|us 1

59 GV § TY-F70F (SA) THR & F97 &, 1574 J4% & 3 3% & |

26.

465

fFafefad =1 T IRaess N 999 & ®9 § 96

Teh DI BH A T TSt T = ST @ | Uk o o a1 aredt sffeat o <=7 ht
HATIHA HEAT 24 § | Toh IS a4 H 1 5T T TF = 9 7 30 e 1 & | o
fo o srfeepa 16 Hi¢ Iueed € | AT T BT W T 300 TUT T = W T 190
AT BT &, A Sferehan o o fore afafes # s ST e sffoat qem == ot e
1 A1 |
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22, Write the matrix |[-1 1 0 | as a sum of a symmetric and a skew
-1 0 1

symmetric matrix.

23. (a) It is given that 2% of screws manufactured by a company are
defective. Using Poisson distribution, find the probability that a
packet of 100 screws contains no defective screw.

(Given : e2 = 0-14)
OR

(b) If the standard deviation of a Poisson variable X is /3, then find
P (X > 0). [Use : e3 = 0-05]

24. Find the present value of a sequence of payments of ¥ 1000 made at the

end of every 6 months and continuing forever, if money is worth 8% per

annum compounded semi-annually.

25. The value of a machine purchased two years ago, depreciates at the
annual rate of 10%. If its present value is ¥ 97,200, find.
1) its value after 3 years;

(i1)  its value when it was purchased.

SECTION C

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

26. Formulate the following problem as an LPP :
A small firm manufactures gold rings and chains. The total number of
rings and chains manufactured per day is at most 24. It takes 1 hour to
make a ring and 30 minutes to make a chain. The maximum number of
hours available per day is 16. If the profit on a ring is ¥ 300 and that on
a chain is ¥ 190, find the number of rings and chains that should be

manufactured per day, so as to earn the maximum profit.
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28.

29.

465

Teh STtk Ueh AT ol TR ST § 5 TordY Ui i st =t & <IaT HehalT & | U 91T 6
SIferhet ST # €T 9 TRt ST & < AT SH ST & | 9T 3h1 <ITe 14 i1 |

T o § 50 Sl S & | 390 ¥ 5 et S fehrer s 3geht sie 5 offex art S
foam ST 2 | 1% foram ofit 9 o e STt | Sifi e % arg s & foRae
SE == 2 ? [(0-9)5 = 0-59049 =ifSm]

AT

1000 et hT Tk Qg # A, B G971 C I SHAIT: GHT, TIdl T97 SIS o Hed fHerd |
Ife A, B 100 X T 8@ g 9T B, C 1 100 MT T &qar e, @ A 5 C ot fopear
TeT | gL ?

ek AT Toraent 9 I 3IBTAT T3 | 97 3 9TH ot sh ITRiskdT J1d HIfSTT
() U IR Y AT
(i)  oH 9 T I IR 9 3T
(iii)  ITFRaH 4id IR 9 3T
T

WHT U ATl 94 U fod 7 U Aferd g Sefiferst oe | @ Tu Hel sht e
X 21X 3 R 9T T x; T ITRIehdTd e &9 3 €, ST k Tk 319Td ST ® |

0‘2, qﬁxi =0
PX=x) = kx;, aﬁxi=131%nz
k(5 —xj), Wﬁ‘(xi =3

0, AT

(i)  kHTHE FE HINT

(i) PX=2),PX=>2)da P(X < 2) I T |

~~~ Page 14



EEm
B
27. A person can row a boat at 5 km/h in still water. It takes him thrice as

long to row upstream as to row downstream. Find the rate at which the

stream is flowing.

28. A container has 50 litres of juice in it. 5 litres of juice is taken out and is
replaced by 5 litres of water. This process is repeated four more times.

What is the amount of juice left in the container after final replacement ?

[Take (0-9)° = 0-59049]
OR

In a 1000-metre race, A, B and C get Gold, Silver and Bronze medals
respectively. If A beats B by 100 metres and B beats C by 100 metres,

then by how many metres does A beat C ?

29. A fair coin is tossed 9 times. Find the probability of getting.
i) exactly 5 tails;
(i1) atleast 5 tails;

(111) at most 5 tails.

OR

Let X denote the number of hours a person watches T.V. during a
randomly selected day. The probability that X can take the values x;, has

the following form, where k is some unknown constant.

02, if x; =0
kXi, if X| = lor 2
k(5—Xi), lf Xi =3

0, otherwise

P(X=x,) =

(1) Find the value of k.
(1) Find : PX =2), P(X >2) and P(X < 2).
465 ~N~~ Page 15 P.T.O.



31.

U g § 2000 forenfiat 3 wmr i | 3995 g0 gt SR T SFeRt T s gEmH
(normal) & ST ATERr 30 @2 e foraedT 6-25 2 | Tohae feramfelan o1 fer Sfsp o

T ST R
() 20340 F =
(i) 259FH

[P(0 < z < 1-6) = 0-4452, P(0 < z < 0-8) = 0-2881 T

fore <18t o W & & 18 foranfeit o weh wg % 1Q’s T HTe 95 T AT, QT AT
forare 10 WrIT T, SeIfeh 8T % Ueh 31 & o 12 frenfei & 69 & [Q's T J1ed
100 WTIT 7T QAT Fofent #ieh foreret 8 ot | ¢ve hifSre fop = 5 @t foramffait & wgt
% IQ's H, 1% TTIahaT o &L T, | W2 | [tog(0-01) = 2:763 TN

Qus-¥y

TS T ST (LA) TPR F I & | TIF I H 5 3AH 1 |

32.

465

(a) T BT o x 35 Fot S 35 T, T 1) = § Fréere e T Free

FEAH R |
STYaT

(b) U H o FA AT i a1 AT Hetd

X3

Cx) = 5 —7x2+111x+50TqITx =100 —p

SIS R |
(i)  x % 9aI ¥ T TSES HAd J1d HITIT |
(ii) x % el & el ATH Bl P J1d HITVT |

(iii) ATrRaH AT ATAT x T A JT hHINTT |
(iv) ¥ T 7T 3hT SIS TIohL ST AT T 8 2
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30. 2000 students appeared in an examination. Distribution of marks is

assumed to be normal with mean 30 and standard deviation 6-25. How

many students are expected to get marks
1) between 20 and 40 ?
(i1) less than 257

[Use: P(0 <z<1.6)=04452, P(0 <z <0-8) = 0-2881]

31. The mean of IQs of a group of 18 students from one area of a city was
found to be 95 with a standard deviation of 10, while the mean of IQs of a
group of 12 students from another area of the city was found to be 100
with a standard deviation of 8. Test whether there is a significant

difference between the IQs of two groups of students at 1% level of
significance. [Use : t54(0-01) = 2-763]

SECTION D

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

X3

32. (a) Determine for what values of x, the function f(x) = x4 — 3 1S

strictly increasing or strictly decreasing.
OR

(b) A firm has the following total cost and demand functions :

X3

Cx) = 5 —7x2+111x+50and x =100 — p

(i) Find the total revenue function in terms of x.
(i1) Find the total profit function P in terms of x.
(iii) Find the profit maximizing level of output of x.

(iv) What is the maximum profit, taking rupee as a unit of

money ?

465 ~N~~ Page 17 P.T.O.



34.

35.

465

(@) & & T T 1,00,000 % 0T & forw sworenes [ (sinking fund) T
forwfor foparm ST 4 o 7 g B & | 38 ffer o for e o % st | e B
2 | I 1fies ATeE s iy Jra FfSe Safr st i @€ 18% a1 |
[(1-18)4 = 1.9388 ST

AT

(b) U %H A T W T 7,40,000 H 1 YA, 2020 T G TAT 36 M W
T 60,000 T fohT | SHH! ATHIE 3T 5 T SFATA A T3 8 | 5 TW o A H
THHT AR A T 40,000 SFTFATHA & | TN ST (FeTgTH) TN a1
SFINTI (YTIBTH) hT T 1 T |

TS FARE T 10,00,000 T & FIT 6% AT G I AT & STalfeh AT WGk GeIe
BT & | 3O 39 0T I 15 I GU A4 [h¥dl § o 1 0T foralT | eh!
3.un.31E. (EMI) 3 forfer & gma hifsrg -

() sy,

(i)  oed JwmET R |

Rard: (1.005) 7180 = 0.4074824]

Teh ATEsH %1 T et 0 a1 ¥ Toh ol qEshi bl TEHT & | I8 Tk Tcdish shus:
6 cm AT 4 cm HIET & TAT Tk T W HAM: 1 kg qAT 1% kg 2 | I 96 cm AT

T ATeRAT 21 kg W TE L HhAT & | e T SATRIHTH TEdeh 3T ATE 36k g
ST T 3 JEdiehi shi RIewh TX fohEr SRR T@T ST ? 38 Th (Raeh ST G & &9
T ferfa qo Ao g gt shifeT |
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33. (a) A company establishes a sinking fund to provide for the payment of

T 1,00,000 debt, maturing in 4 years. Contributions to the fund are

to be made at the end of year. Find the amount of each annual

deposit if interest is 18% per annum. [ Use (1-18)* = 1.9388]

OR

(b) A firm bought a machinery for ¥ 7,40,000 on 15t April, 2020 and

T 60,000 is spent on its installation. Its useful life is estimated to

be of 5 years. Its scrap value at the end of 5 years is estimated to

be ¥ 40,000. Find the amount of annual depreciation and the rate

of depreciation.

34. A person takes a housing loan worth ¥ 10,00,000 at an interest rate of
6% p.a compounded monthly. He decided to repay the loan by equal
monthly instalments in 15 years. Calculate the EMI, using
(1) flat rate method,

(i1))  reducing balance method.

—180

[Given : (1-005) = 0-4074824]

35. A library has to accommodate two different types of books on a shelf. The
books are each 6 cm and 4 cm thick and each weighs 1 kg and 1% kg
respectively. The shelf is 96 cm long and can support a weight of atmost
21 kg. How should the shelf be filled with the books of two types in order
to include the greatest number of books ? Formulate it as an L.P.P and so

solve it graphically.
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CLEE]

TGS T 3 G979 8 ST Toh JohioT 378997 STITRA B | IdF T F 4 HF 8 |

36.

37.

465

ThI0T 3TeqTq1-1

T forermery § e qool o TR W QbR o7 % fotg 10 formffat st == mar qor
S ol ol ST T | U o Wed Wed i STel ol T T, GE T o $HHER
T A 1 HH ST ol T 7T AT T 7 5 Gtk qelT AT forarmfefat =t war
T | U ot o ferenfeiat oAt He % g i qat o ferafefE At den 7 S w
13 SITH BIAT & Selfeh Teel q°T GHL M shl et WA, e ol shi WA & 9% T
SR 2 | qam,qywaﬁﬁaﬁﬁﬁaﬁﬁaﬁﬁwm: X, y?‘fﬂTzFﬁﬂ'&»‘%l
SHITH o IR T e 3 I e

() SUUH U forg ST Heh aret taes weierr e =i fetfay |
(b)  TuTIERT T T8 (A) fofeT |
(© (1) TS A% Tl o He@e! 1 A8 [Ray |

AAqAT
() (i) Yok ot | foramfeiat sht gean J1a i |

ThI0T 3TeqTT-2

T SHUHT IE e et ® o forelt fordiy Seute St @i shrot st € ot farshi sferepan
Bl & o IHh! TTT ST AT Hod 7 T fear SITg | aitomaeaey, fosht & aTe T
& H Sl € S fefeh d1el 3eUTE shi HedT el €, I€ Ueh Iwelai foig T ug=rell & ool
fo i & | Tetea &1 e y = 40,00,000 — (x — 2000)2 FRT ST ST HhaT 7, &l
y T TSR & TAT x fofehet Tt 3eaTeH ohl STl auiiam & |

IR o AT YT FHT T¥T o 3T ST
(a)  FTd shifSTe for Scure shi foraet gerteat S UT SAfRIshaw UsTea TTH BT © |
(b) 39 3Thay Tred shi U3 ferart 2 2

(¢) 2500 SHIEAT o T foraHT TSt ITed BT 2
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SECTION E

This section comprises 3 case study based questions of 4 marks each.
Case Study -1

36. 10 students were selected from a school on the basis of values for giving
awards and were divided into three groups. The first group comprises
hard workers, the second group has honest and law abiding students, and
the third group contains vigilant and obedient students. Double the
number of students of the first group added to the number in the second
group gives 13, while the combined strength of the first and the second
group is four times that of the third group. Assume that x, y and z denote
the number of students in first, second and third group respectively.

Based on the above information, answer the following questions :

(a)  Write the system of linear equations that can be formulated from

the above described situation. 1

(b)  Write the coefficient matrix, say A. 1

(c) (i) Write the matrix of cofactors of every element of matrix A. 2
OR

(c) (i1)) Determine the number of students of each group. 2

Case Study - 2

37. A company notes that higher sales of a particular item, which it
produced, is achieved by lowering the price charged. As a result, the total
revenue from the sales at first rises as the number of units sold increases,
reaches the highest point, and then falls off. The pattern of revenue is
described by the relation y = 40,00,000 — (x — 2000)2, where y is the total
revenue and x is the number of units sold.

Based on the above information, answer the following questions :

(a) Find what number of units sold maximizes total revenue. 2
(b) What is the amount of this maximum revenue ? 1
(¢) What would be the total revenue if 2500 units were sold ? 1

465 ~N~~ Page 21 P.T.O.
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38. fAFT atieng, S T, Sred) qu SU-3redt AR Shi ufrerdar evia 8 e ure T ww
I=d TIIE T $AE HT FARME R |

CL) rtor NEY 39Tl
2016 3 9 9
2017 6 18 17
2018 9 21 23
2019 16 29 29
2020 24 38 40

SHITH % TR W 35 J3=7 3 I e

(a)  etor formfRt o foru, =pam st arett ot & sve-wen ¢ 9 hifvT |
HAYAT
Tt Wl o fore, = ot areft fafyr & s $e g Hifve |
(b) T HHIHT o JAT & I8 2021 o fore 31edt ot o forw wfersraoft s 8 2
(c) & THiehtor o T & 9 2021 & forw amefior ot & fow siierseramoft s @ 2
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Case Study -3

The following data shows the percentage of rural, urban and sub-urban

Indians who have high speed internet connection at home.

Year Rural Urban Sub-urban
2016 3 9 9
2017 6 18 17
2018 9 21 23
2019 16 29 29
2020 24 38 40

Based on the above information, answer the following questions :

(a)  Derive straight-line trend by the method of least squares for the

rural students.

OR

(a)  Derive straight-line trend by the method of least squares for the

urban Indians.

(b)  What is the forecast for the year 2021 for urban group using trend

equation ?

(¢)  What is the forecast for the year 2021 for rural group using trend

equation ?
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