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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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> o > > -
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)

65/C/1 ~~~~ Page 6



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

65/C/1 ~~~~ Page 8



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

65/C/1 ~N~~ Page 12



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)

65/C/1 ~N~~ Page 15 P.T.O.
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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 |
65/C/1 ~~~~ Page 16
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S5
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].

65/C/1 ~N~~ Page 17 P.T.O.



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.



ThIT AEFIT - 2

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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