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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.
(i) Question paper is divided into FIVE Sections — Section A, B, C, D and E.

(it1) In Section A — Questions Number 1 to 18 are Multiple Choice Questions
(MCQs) type and Questions Number 19 & 20 are Assertion-Reason based

questions of 1 mark each.

(iv) In Section B — Questions Number 21 to 25 are Very Short Answer (VSA)

type questions, carrying 2 marks each.

(v) In Section C — Questions Number 26 to 31 are Short Answer (SA) type

questions, carrying 3 marks each.

(vt) In Section D — Questions Number 32 to 35 are Long Answer (LA) type

questions, carrying § marks each.

(vit) In Section E — Questions Number 36 to 38 are case study based questions,

carrying 4 marks each.

(viit) There is no overall choice. However, an internal choice has been prouvided
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.
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e -F
39 @UE H 20 Fgfahedt T &, T Jeh 1 1 37 2 |

f(x) =22 —4x+ 5 g IRIMNA HeH £ : R —> R
(A) T g, T ATTSTCH T8 7 | (B) ATTBICH 8, T Usheh! & 7 |

(C) Tkheh! AT 3T=STeHh a1 & | (D) 1 d1 Ueheh! 3TN A & 3TT=01e ¢ |
a ¢ -1

AEA=|b 0 5 | THfTH-TUM AR, A2 —(b+c)HIAFS:
1 -5 0

A 0 B) 1

(C) -10 (D) 10

Ifg A, SIfe 3 1 Tk a1t ST B a1 |adj-A| =8 8, df |AT| TR B -

@A) 2 (B) —2

©) 8 D) 22
7 -3 -3 13 3

IREIE (-1 1 0 |HIIAHFAAFE |1 A 3|8, WALRIAAS :
-1 0 1 1 3 4

@) —4 B) 1

© 3 D) 4

5
afe [x 2 0] [1}[3 1] [_xz}%,ehxwm%:
@A) -1 B) 0
©) 1 D) 2
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SECTION - A

This section has 20 multiple choice questions of 1 mark each.

1. A function f: R — R defined as f(x) = x2 —4x + 5 is :

(A) 1njective but not surjective. (B) surjective but not injective.
(C) Dboth injective and surjective. (D) neither injective nor surjective.
a ¢ -1

2. IfA=|b 0 5 |isa skew-symmetric matrix, then the value of 2a — (b + ¢)

1 -5 0
18 :
A O B) 1
(C) -10 (D) 10

3. If A is a square matrix of order 3 such that the value of |adj -A| = 8, then
the value of |AT| 1S :

@) 2 B) -2
©€) 8 D) 242
7 -3 -3 1 3 3
4. Ifinverse of matrix [-1 1 O |is the matrix|1 A 3|, then value of A
-1 0 1 1 3 4
1S :
@A) —4 @B 1
© 3 D) 4
g 2
5. If[x 2 o]|-1|=[3 1] [_ }, then value of x is :
. x
@A) -1 B) 0
©) 1 D) 2
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6. dfc A= [aij] Tsh 2 x 2 TR 7, o a; = maximum (1, j) — minimum (i, j) g

e &, dl o8 AZR
o o

@) 0 0]
o

© 0 1]

7. AexeY=1B2Ax=1W 9y s

dx

A -1
©€) —e

8.  eSIN** T cog x ok AU 7RISl & :
(A) sinx esin’x

(C) —2cosx esin®x

B)

D)

B)
D)

B)
D)

i

1
o= - O

T2
cos x eSm¥

2

. 1 n2
—2 sIn“ x cos x eS'¥

9. e f(x) = g+g T W Fan xS AR W e, 98 8 :
X

A 2
©) o

B)
D)

1
—2

10. Tk o y = T — x5 Tad & AT x, 2 $oh1S Ufd . 1 a0 & &¢ 1 2 | 75k hl BTt & sae

HY,ATx=5%, 8
(A) — 60 FHEE/A.
(C) — 70 3hTS/H.

1
11. fx(log 2 dx TS 2 -

(A) 2log (log x) +c

3
(C) —(log3x) +c

B)
D)

B)

D)

60 THhTS/T.
— 140 SHTS/4.

1
logx

+c

3
(log x)?

+C
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6. Find the matrix A2, where A = [aij] 1s a 2 x 2 matrix whose elements are

given by a;; = maximum (1, J) — minimum (, j) :

A) 00

0 0
10

C

© 14

7. IfxeY =1, then the value of 3—yat x=11s:

A -1
C) —e

. . 11n 2 . .
8. Derivative of e3'* with respect to cos x is :

(A) sinx esin’x

(C) —2cosx eSin’

B)

D)

B)
D)

B)
D)

0 1
10

11
11

1 a2
cos x eSm'¥

2

. fn2
—2 sIn“ x cos x eS1'¥

9. The function f(x) = g+ zhas a local minima at x equal to :
x

A 2
©) 0

B)
D)

1
—2

10. Given a curve y = 7x — &3 and x increases at the rate of 2 units per second.
The rate at which the slope of the curve is changing, when x =5 is :

(A) —60 units/sec
(C) —70 units/sec

1 :
11. Jx(log 22 dx is equal to :

(A) 2log (log x) +c

3
(C) _(1og3x) +e

65/5/1/22/Q5QPS

(B) 60 units/sec
(D) —140 units/sec
B) ———+ec
log x
D) 3 +c
(log x)?
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12. Jx|x| dx T HE 2 :

1 1

@ < ® -

© -1 D) 0
6

13. Thy2=4x, X- AT dAx = 0 3T x = 1 & = FoR &1 T &THA B

2 8

A) 3 B) 3

4

C) 3 (D) 3
dty d?y

14. ij—sm = hIhICT:

dx dx?

A 4 B) 3

C) 2 (D) TieTiya TEi 8 |

15. p a1 q e fagati P aen Q o f&fa |few 2 | fag R @m@vs PQ &1 3 : 1% 319
# forfore et 2 e foig S War@ve PR %1 ey fog 7 | S 1 feufa afew 2

E+3g p+3g
@) B) g

—>+ —> —>+ -
©) 5943g D) 5]988g

Z

16. @ %Z_%: Ong-aaﬁmmﬁsnﬁmwaﬁw%:

om 3m
— Y
51 i
@7 D
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12.

13.

14.

15.

16.

1

The value offx|x| dxis:
-1

1 1
(A) r B) 3
1
©) B D) 0

Area of the region bounded by curve y2 = 4x and the X-axis between x =0
and x=11s:

2 8
(A) 3 (B) 3

4
© 3 D) 3

4 2
The order of the differential equation dy _ sin(d—yJ =b51is:

dac? da?
A 4 B) 3
<) 2 (D) not defined

The position vectors of points P and Q are p and d respectively. The point
R divides line segment PQ in the ratio 3 : 1 and S is the mid-point of line
segment PR. The position vector of S 1is :

24 3—> 24 3—>

A) p—q4 B) })—(18
5p +34q 5p +3q

(©) 1 D) 3

The angle which the line %: Ll = %makes with the positive direction of

Y-axis is:
5T 3T
A) o (B) T
51 n
(C) - (D) 1
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17. g (1, -3, 2) & B I aTefl AT @I T = (2 + A1 +A) + (24 — 1)k F FHiR Th
TG T AT FHIHT & :

x-1 y+3 z-2 x+1 y-3 z+2

A B

@) 2 0 -1 ®) 1 1 2

©) x+1:y—3:z+2 D) x—1:y+3:z—2
2 0 -1 1 1 2

18. Jfe A 3R B &1 &1eAd 39 TR 2 fh P(A/B) = P(B/A) # 0, @9 :
(A) AcB,WgA=B (B) A=B

C©) AnB=9¢ D) P@A)=P®B)

AR — b ARG T

T8 : I3 19 9T 20 T H Uk I10HAF (A) % §1¢ Th o (R) fem mm g | =
fopedl o ¥ TEt ST FHT

(A) IATIRYA (A) T Tk (R) GF1 T & | Th (R) TR (A) % ST i ¢ |
(B) AT (A) AT Th (R) QI A & | Tb (R) AR (A) hi AT 81 Ll |
(C) AfYHYA (A) e B, g d (R) 3ET 2 |
(D) HAHHYA (A) 376 &, Selfsh doh (R) TAF |

19. ARLT (A) : y = cos L(x) HTUME [-1, 1] 2l

@b (R) ty= cos‘l(x)ﬁﬂ@wﬁw [O,n]—{g} 2
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17. The Cartesian equation of the line passing through the point (1, -3, 2) and
parallel to the line :

T=(2+0)i+A] + @ = Dkis

x-1 y+3 z-2 x+1 y-3 z+2

A B

@) 2 0 -1 ®) 1 1 2

©) x+1 y-3 z+2 D) x-1 y+3 z-2
2 0 -1 1 1 2

18. If A and B are events such that P(A/B) = P(B/A) # 0, then :
(A) AcB,butA=B B) A=B

© AnB=¢ D) P@A)=P®B)

Assertion — Reason Based Questions

Direction : In questions numbers 19 and 20, two statements are given
one labelled Assertion (A) and the other labelled Reason (R). Select the

correct answer from the following options :

(A) Both Assertion (A) and Reason (R) are true and the 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) 1s false.

(D) Assertion (A) is false, but Reason (R) is true.

19. Assertion (A) : Domain of y = cos™1(x) is [-1, 1].

Reason (R) : The range of the principal value branch of y = cos~1(x) is

[0,7] - {g} .
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20.

21.

22.

23.

AfrweT (A) : dfew
3 =6i+2j -8k
b =101 — 2j — 6k @=n
C=4i—4j +2k
e TR P o6 st e R E |

T (R) ;o v wfew f & w4 w9 3w e w g af
3FeRT TRUTH S Afew 81 e foheel < |ifeult o1 A e afeer
HAME |

LCLCERC )

39 QU T 5 Afd g -3 WA 8, 1 I &6 2 376 ¢ |

Ife sin_l{ktan(Zcos 1£J:| == g, d1 k T A T4 ST |

(1
(a) Fea B R f(x):{“m(;) » X0 o afontie weR £, x = 0 T S
0O ,x=0

AT |

YT

(b) f(x) = | — 5| GRT TN B £hT & = 5 T TTRA AT ! S HIWT |

Teh Il 1 &Sl 2 cm?/sec 61 THEHH &L H 9 T8l 8 | 1 hIf o fsem v = 5 cm
T 361 T o e I I ?
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20. Assertion (A) : The vectors
2 =6i+2j—8k

%
b

107 — 2] — 6k
C=4i—4j +2k
represent the sides of a right angled triangle.

Reason (R) : Three non-zero vectors of which none of two are
collinear forms a triangle if their resultant is zero vector

or sum of any two vectors is equal to the third.

SECTION - B
This section has 5 Very Short Answer questions of 2 marks each.

21. Find value of k if
sin”! {k tan(Z cos™! @H _I .
2 3

22. (a) Verify whether the function f defined by

xsinl x#0
f(x) = x)’
0 ,x=0

1s continuous at x = 0 or not.

OR

(b) Check for differentiability of the function f defined by f(x) = |x - 5|, at
the point x = 5.

23. The area of the circle is increasing at a uniform rate of 2 cm?/sec. How fast

is the circumference of the circle increasing when the radiusr =5 cm ?
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24. (a) FTAHINT : Jcos8 x elogsinx gy

HAYST

(b) T HINT : J Sdx

5+4 —

25. g (2, 3, —5) & B M aTelt T THERIh 3F&T § FHM HI0T S ATl 1@ T HIGH
GHiehTuT T HIFT |

QUg - T

T GUE 6 Y 3T T & | T T 3 3 ¢ |
26. (a) 3R (cos x)Y = (cos y)* 7, dl g—y T ShIfT |
X

YAl

2
(b) a'\a\/l—xzﬂ/l—yz=a(x—y)%,ﬂﬁﬁ@aﬁﬁqﬁs—jy-= Y
X

1-x

2
27. ZlﬁxZasinE‘B,y:bcong%,?ﬁG:%‘T{d—yfﬂﬁﬁﬁm:

dx

COSJC

28. (a) m:rsnﬁaﬁﬁmf

COSX —COSJC

SIUE]

2x+1
b SHITTT
(b) 3 f(x+1)2 (x-1)
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24. (a) Find: J cos3 x elogsinx

OR

) 1
(b) Find: J—5 T A2 dx

25. Find the vector equation of the line passing through the point (2, 3, —5)

and making equal angles with the co-ordinate axes.

SECTION - C

There are 6 short answer questions in this section. Each is of 3 marks.
., dy .
26. (a) Find I’ if (cos x)Y = (cos y) *~.
X

OR

2

(b) If\/l—x2+\/1—y2=a(x—y),pr0"ethatg_y: 1_y2-

X 1-x

d2y T
27. Ifx=asin36, y=b cos30, then find —= at 6= —.
dac? 4

T
COosX
28. (a) Evaluate:J ©
eCOS.?C +e—COSﬁC
0
OR

. 2x+1
b) Find: d
® f(x+1)2 -1
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29.

30.

31.

32.

(a) Adhed GHIHTT g—z _ 2xy = 3x2 e ; y(0) = 5, T TS B F1d HIRT |

AT
(b) T I Tt ol & hIlNT

2dy +y(x+y)de=0

afesd 21 = +kaur i+ —k SFY % ofesad Y afew w1 e freeT aim 4
3PS 21 | Id: T ST h! A iy |

TGS =X X 1 TRl 5 < feaT 7, &l a T b s A6 & -

X 1 2 3 4 5

PX) [0.2]| a a [02] b

Ffg mrer E(X) = 3 8l a U1 b o HH 1A IS | 37d: P(X > 3) T shifT |

EC i)
THEISH 4 TH-STUI T & AT Ik o 5 3T 8 |

1 2 -3
2 0 -3
1 2 0

(a) 3Ife A= 2, @ A-L F hIe | 31a: T g e ol g

Hif
x+2y—-3z=1
2x—3z =2

x+2y=3
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29. (a) Find the particular solution of the differential equation

dy _ 2xy = 3x2 e ; y(0) = 5.
dx

OR
(b) Solve the following differential equation :

2dy +y(x+y)de=0

30. Find a vector of magnitude 4 units perpendicular to each of the vectors

A A

21 — j + k and i+ 3 — k and hence verify your answer.

31. The random variable X has the following probability distribution where a
and b are some constants :

X 1 2 3 4 5

PX) [02] a a 02| b

If the mean E(X) = 3, then find values of a and b and hence determine
P(X > 3).

SECTION -D
There are 4 long answer questions in this section. Each question is of
5 marks.
1 2 -3
32. (a) If A=(2 0 -3|, then find A! and hence solve the following
1 2 0

system of equations :

x+2y—-3z=1
2x—3z =2
x+2y=3

OR
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1 2 -3 -6 17 13
(b) SR HIERA |2 3 2 14 5 -8 |FdhINT:
3 -3 —-4||-156 9 -1
¥1q: = &g Tfietr fem w61 g 3a Hifse
x+2y—-3z=-4
2x +3y +2z=2

3x—3y—4z=11

33. HHMR 9 95 422 + y2 = 36 Y TeR €19 o1 &5hel 1 shiTaT |

34. (2) Tig (2,8 &) @@ 2= Y 1% o oy vy wiw % we % fdwi v

2 6 3
FHINT | 37: Teu T foig & & 113 W W @ o7 shi a3+t 1 Hif |
YT

(b) = & T Q1 T@TAHT L, 7T L, o o 31 = gil 71 i, J&l

L, :f9g (2, -1, 1) & SRt I aTeft t@r 2 S %:%: o FHIA 8, 9T

z

3

L, T=i+@u+1)j—u+2k|

35. T {Rges T T9E ol UT% gRT 8 hifo :
AU x+ 2y < 12

2x+y <12
4x + by > 20

x, v > 0% 3ATd Z = 60x + 40y 1 JTehaHienor shifo |
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1 2 -3 -6 17 13
(b) Find the product of the matrices |2 3 2 14 5 -8 |and
3 -3 —-4||-15 9 -1

hence solve the system of linear equations :
x+2y—3z=-4
2x+ 3y + 2z =2
3x—3y—4z=11

33. Find the area of the region bounded by the curve 4x% + y2 = 36 using

integration.

34. (a) Find the co-ordinates of the foot of the perpendicular drawn from the

point (2, 3, —8) to the line 4-x =Y 1-2
2 6 3

Also, find the perpendicular distance of the given point from the line.

OR
(b) Find the shortest distance between the lines L; & L, given below :

L, : The line passing through (2, -1, 1) and parallel to % = % -

z
3
L,:T=1+@u+1)j - (u+ 2k
35. Solve the following L.P.P. graphically :
Maximise Z = 60x + 40y
Subject to x+ 2y <12
2 +y <12
4x + by > 20

x,y>0
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gus - &
T QU T 3 Y01 TUTIA Y99 8 | T Y97 4 375k & |

36. (a) U oo™ o BT il IoTd oh! foEd TR 3Gk S8 & a1 § JH o foTu Id

HUETAT o ST STl & |

Teh Y31 T WM o U ¢oh W ohs {T-AT3H1 ohl ST 7T § | AHT L 3oTd d%h T
o aelt T-ATs1 o1 W= & 91 R = {(0,, 1) : 1,0, GHTR 2} g TR
LUEIY 2 |

IR o TR 91 7 I9T o IR N
() A hifsre 6 g R wmfia g 91 =& |
(i) TTd hifo foh Geer R Sshes & A1 TR |
(iii) Ife IeTd ¢oh I Teh {oT-ATSH ohl THIRT y = 3 + 2 gRT efua fepan i g,
a1 R o 399 TeUd (&-aTg1 <b Gg= i Td I |
AT
(b) HFITH TS S, S = {(Iy, I,) : Iy 1, a2} G TRATING @, at S shifsr
b 1 S wmfird B 9 e § |

65/5/1/22/Q5QPS Page 20 of 24




SECTION - E

In this section there are 3 case study questions of 4 marks each.

36. (a) Students of a school are taken to a railway museum to learn about

railways heritage and its history.

An exhibit in the museum depicted many rail lines on the track near
the railway station. Let L be the set of all rail lines on the railway
track and R be the relation on L defined by

R =1{(,, l,) : I is parallel to /,}

On the basis of the above information, answer the following questions :
(1) Find whether the relation R is symmetric or not.

(11) Find whether the relation R is transitive or not.

(111) If one of the rail lines on the railway track is represented by the
equation y = 3x + 2, then find the set of rail lines in R related to
it.

OR

(b) Let S be the relation defined by S = {(/;, /,) : [; is perpendicular to /,}

check whether the relation S is symmetric and transitive.
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37. U AR AT #1E § 24 sq.cm. Figa ammft - =nfaw | e o Hu 3R =
IR 1 cm 3R ST 3R g8 1 A1RH 1% cm BFT =N1fgy, San guian g

il cm 1cm
I VR s el 57
| opA ot gl a l x
Dol g oL LA 1% o 1%
cm 'cm cm cm
I ab e ke do en O fe wrft y

| For o acty o oolEs
i M(/(, Mol AJJ“H—-”’“& i
1

1cm 1em

IR o TR W1 e 991 o IR i
() Tafaten =€ & &ha o1 x % Tg § e HifT |
(i) AT &A% b foTe H1E i fommd Fma Hifs |

38. U feurdHedt WR 37U UTEhi ¥ UEH H Teh aR Yooh o o fo1e foet Oorar & | forsen
39 ST 2 T3 36 T0% UTeeh 319 gt He o1 foret 90 W gehid 8 | R A 98 off
9T fob ST T Ush HEH H TH T A Al 8, IHeh 3T e FHT T TdH Hid
&1 TTRERAT 0.8 & 3R i UTesh Th HEM § 90 W M &1 Hhidl &, 39 3TTel Ha M
T U YT i o1 ITRIehdT1 0.4 7 |
IR b TR 91 7 991 o IR ST
() WHE, 71 E, 35S T18% GRI U8c] HaH o [5c1 b1 §HY T YA LA A1 7 Hi

aﬁmaﬁmﬁ% @ P(E,) @1 P(E,) 1d ST |
(i) ®MI A, UTEh G g HEH 1 forcd T T8 ¢ shl BT ! g=iia &, df PA|E,)
@1 P(A|E,) ST sifaT |
(i) TTE GRI QUL HEH 1 foret T TR G <hi TRkl ST ShiteT |
COE
(iil) TTEH gRT U8t HEH o1 foet THT W feu S <At Iifiehar S11a shie, <&l fean & fop
3T gER e 1 o T fen R
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37. A rectangular visiting card is to contain 24 sq.cm. of printed matter. The
margins at the top and bottom of the card are to be 1 cm and the margins
on the left and right are to be 1% cm as shown below :

Mia Dr .S+ lo — Setmenn |
op A b de J\LA.#.__‘,\

! I
1
! l
]_]/QE ,,(‘,,r'\'__,;\ o ., :1%
: o Goe-xat'—f‘t o olE e :
: MQL, Moost MPM :
|
| Jo 5 B AR M A §E—

1%
cm

1cm

eal.akwkqf}‘wk)

Y

Printed matter

1%
cm

1cm

On the basis of the above information, answer the following questions :
(1) Write the expression for the area of the visiting card in terms of x.

(11) Obtain the dimensions of the card of minimum area.

38. A departmental store sends bills to charge its customers once a month.
Past experience shows that 70% of its customers pay their first month bill
in time. The store also found that the customer who pays the bill in time
has the probability of 0.8 of paying in time next month and the customer
who doesn’t pay in time has the probability of 0.4 of paying in time the

next month.

Based on the above information, answer the following questions :
(i) Let E; and E, respectively denote the event of customer paying or

not paying the first month bill in time.

Find P(E,), P(E,).

(1) Let A denotes the event of customer paying second month’s bill in
time, then find P(A|E1) and P(A|E2).

(111) Find the probability of customer paying second month’s bill in time.

OR

(111) Find the probability of customer paying first month’s bill in time if it

is found that customer has paid the second month’s bill in time.
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Wﬁéﬁ:
IHEferiaa 14e9T ®1 Tga Gragr] & TigU 37K 37T & & 9T Hifard

(i) 3G Io7-97 538 57 & | G4 397 TR & |

(ii) T8 J97-97 9iq @S] & fa¥ifia 8 — s &, @, [, G a1 & /

(iii) GUE-% 4 J97 G&IT1 T 18 T Fglaseyie a1 J97 &1 19 TF 20 3759 U9 7%
TR 1 37 % FoE |

(iv) GUE-& 7 J97 G 21 @ 25 7% 3if7 TG-F707 (VSA) FBR 3 2 37 & Fo7 & |

(v) TUB-TH 97 G126 & 31 7% G-I (SA) FBR F 3 31! & Fo7 8 |

(vi) GUE-F 4 J97 G&IT 32 8 35 T -39 (LA) FHR & 5 3] & JeT & |

(vii) GUS-F H J97 G&IT 36 T 38 T Febi0T 3e77 STTENRT 4 3HH & Fo7 & |

(viii) F97-97 § GHT fdHeT 787 1697 77 & | Te7f, @vs-& & 2 J941 4, GUe-T & 3 Fo71
4, GUS-§ 3 3 Y91 4 77 GUS-F & 2 o1 § TR [dheq &I 1€ 1397 77 & |

(ix) egpeiet &1 39T FIAT & |

g - %
39 @US 1 20 Sgashed! e § | Teh T 1 1 3T § | 20 x 1 =20

a c 0
1. qﬁ{b d 0}QEBE:TE{QT?.vﬂa%ﬁs'(scalarma1:]rix)%*,?ﬁa+2b+30+4d?=|v‘m1:IS&r

0 0 5
@ o0 (B) 5
(©) 10 (D) 25
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General Instructions :

Read the following instructions very carefully and strictly follow them :
(i) This Question Paper contains 38 questions. All questions are compulsory.
(i1) Question Paper is divided into five Sections — Section A, B, C, D and E.

(iit) In Section A — Questions no. 1 to 18 are Multiple Choice Questions
(MCQs) and Questions no. 19 & 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.

(vii) 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 provided
in 2 questions in Section B, 3 questions in Section C, 3 questions in

Section D and 2 questions in Section E.

(ix) Use of calculators is not allowed.

SECTION - A

This section consists of 20 multiple choice questions of 1 mark each. 20 x 1 =20

a c 0
1. If|{b d O] i1s ascalar matrix, then the valueof a + 2b + 3c + 4d 1s :
0 0 5
@A 0 B) 5
©) 10 (D) 25
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Lo 12 1 .

femafe A —?{_3 2}%,?ﬁsﬂaggA%.
2 -1 2 -1
ot ol

12 -1 12 -1
© ?{3 2} ©) 5{3 2}

aﬁA:{ 24 12} B,ATI-—A+AZ_A3+ .3

-1 -1 3 1
(A) 4 3} (B) 4 _J
0 0 1 0
©) 0 0} (D) 0 J

-2 0 0
geA=|1 2 33| A@d.A | wAAE:
5 1 -1
(A) 1001 (B) 101
(©) 10 (D) 1000

IRIESED [1 x]{4 0}=0,?ﬁx7ﬂ1ﬂ7{%:

-2 0
A) —4 (B) -2
€) 2 D) 4
e2* BT e¥ o FTIET JTTHI @ :
A) e (B) 2e*
(C) 2e% (D) 2e*
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A) 7{

(©)

(A)

(©)

IfA:{2

2
3

1|2
7|3

-1
4

IfA=]1

(A) 1001
(C) 10

2
i

1
2}, then the value of - A + AZ - A3 + ... is:

-1
3

|

) 2 1 } .
Given that A1 = 1 , matrix A is :
7T -3 2

(B) [

112
D) 4—9{

(B)

D)

2 -1
3 2

3
-4

1 0

0
3 |, then the value of | A (adj. A) | 1s:
-1

B) 101

(D) 1000

01

: 4 0 :
5. Given that [1 x] { 0 0} =0, the value of x1s :

(A)

—4

© 2

B) -2
(D) 4

6. Derivative of e2* with respect to e*, is :
A) e
(C) 2e%
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10.

11.

k%ﬁmum%%mmwnmpﬂ¥§§£aX¢0

, x=0

x=0WHAT G ?

A) 0 B)

e N

© 1 D)

T dx HAFE :
0

9— x?
INE B T
(A) 5 B) 1
o I D) -~
(©€) 5 D) T
IAIHA THIHWT x dy + y dx = 0 1 SHTIh §A & :
(A xy=c B) x+y=c
(C) x%2+y2=c? (D) logy=logx+c

JAThel GHIHIT (x + 2y2) 3—3' =y (y > 0) 1 FHTH 0T § :
X

@ B) x
X

© v D =
y

M adnb AWARTER |al =1 |b| =2da
2% T —b T H B ;

T T

(A) o (B) 3
5T 11x

©) 3 (D) e
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10.

11.

For what value of k, the function given below is continuous at x =0 ?

Ja+x -
f(x):{ S w20
k , x=0
1
A) 0 B 1
© 1 D) 4
¢ dx
The value of I 1S :
0 9—.%‘2
T T
(A) m B 1
T T
© Py (D) 5

The general solution of the differential equation x dy + y dx=01is:
(A xy=c B) x+y=c
(C) x2+y2=c? D) logy=logx+c

The integrating factor of the differential equation (x + 2y?2) ;1_37 =y (y>0)
X

1S :

1
A - B) «x
X
1
©) vy D) -
- - - - B
If a and b aretwovectorssuchthat | a |=1,| b |=2and a ‘b = «/g,
%
then the angle between 2; and —b 1is:
T T
A — B) —
(A) o B) 3
5n 11w
C) — D) —
(®) 5 D) 5
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12. BRm a =21 — ] +k, b =1-8] —5kadc =-31 +4] +4k form Fry
e N
(A) T EHeTg Y (B) T Afah-Hior By

(C) T THIgaTg B (D) T THR By

13. TATa Thimau i Rmsfm | a | =ad, @

> N2 —> N9 > N9
la xi|“+]axj|“+]laxk|” HAEE:

(A) a2

(C) 3a?

(B) 2a2

D) 0

14. T8 (1, -1, 0) © Bl I STeH! AT Y -3187 o FHIAL TG o1, |G THIHT 2 :

- A
r 1

T VER (B)

- A A A
r 1

(A) = =1 -] +A]
S5 A A A N A
C) r=1-j+xrk D) r =Xj
15, Y LoX Yl Z g 2X=3 YV 2= 5 g oww ¥ fru wew ced
2 3 1 o0 -1 7
8,988
1 1
A —— B =
(A) 5 (B) 5
) 2 (D) 3
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AN AN —> A AN A AN A

- AN - AN
12. The vectors a =21 —jJ +k, b =1 -3j —bkand ¢ =-31 +4j + 4k
represents the sides of

(A) an equilateral triangle
(B) an obtuse-angled triangle
(C) an isosceles triangle

(D) aright-angled triangle

- -
13. Let a be any vector such that | a | = a. The value of

A A A
2 xi12+]ax]i%+]a k| is:
(A) a2 (B) 2a2
©) 3a2 D) 0

14. The vector equation of a line passing through the point (1, —1, 0) and

parallel to Y-axis is :

-
r

S I VYC (B)

(A) = =1-] +xj

- A A A - A
C) r=1-3+27rk D) r =xj

15. The lines 1—x:y_—1:E and 2x—3: Y :2_4 are perpendicular to
2 3 1 2p -1 7
each other for p equal to :
1 1

A —= B =
(A) 5 B 5
€ 2 D) 3
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16. aes T TEE (LPP) forest Gema & eI o1 8, o 3298 e Z = 4x + y I
ARG I B
Y

N

90 1

(0, 50)
50 1

B (20, 30)

(30, 0)

WLLL .C — >X
0] 10 20 30 40 50
(A) 50 (B) 110
(C) 120 (D) 170

17. 97 T Agfoseh =X X 1 WTRehdT s, e 2 :

X 0 1 2 3 4

PX) |01 |k |2k | k| o1

gl k eh 37371 3= 2 |
A Tl =X X 1 AH 2 B sl Tk
1 2
(A) = (B) 5
4
(C) s (D) 1
18. e f(x) = kx — sin x TR aefum= &, 3fe
A) k>1 (B) k<1
(C) k>-1 D) k<-1
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16. The maximum value of Z = 4x + y for a L.P.P. whose feasible region is
given below is :

N

90 1

(0, 50)

50
B (20, 30)
(30, 0)
WLLL .C — >X
0] 10 20 30 40 50
A) 50 (B) 110
(©) 120 (D) 170

17. The probability distribution of a random variable X is :

X 0 1 2 3 4

PX) |01 | k|2 | k| o1

where k is some unknown constant.
The probability that the random variable X takes the value 2 is :

2

(A) B)

(o N TN N

(©) D) 1

18. The function f(x) = kx — sin x is strictly increasing for
A k>1 B k<1
C) k>-1 D) k<-1
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AR — Teb AT T3

T &1 19 T 20 § Tk JTRYA (A) % 91¢ Tk e (R) fear & | 1 § @ =l s
BT

(A) e (A) de1 b (R) ST T § | b (R) 1o (A) 1 0 ST il
2|

(B) 3feped (A) qum &b (R) gHI & & | b (R) 1M (A) i ot =me &
T |

(C) ANEReA (A) H 8, 70 @ (R) 3 2 |
(D) IANTHYT (A) 39T & e doh (R) T2 |

19. AN (A) : T8I R = {(x, y) : (x + y) Th AT T&AT 2 AU x, y € N} b WJed
TEY T8 3 |

T (R) : et WTeha F@N3T n % foTT, 2n T WIST TR 7 |

20. MR (A) : foreht LPP % fore wfterg gemma & & wivfia feig qofu mu # |

Z = x + 2y 1 AhdH TH 3= (GG W2 |

Y
6% N (0, 60) T (120, 60)
(60, 30)
R
301 3
/
(40, 20)—|
(120,00
0 P\ QN -
(60, 0)

b (R) : T LPP fSiereh1 e &= ieig g1, 1 38aH g hivfie fog TEd & |
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ASSERTION-REASON BASED QUESTIONS
Questions No. 19 & 20, are Assertion (A) and Reason (R) 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 the Reason (R) is the

correct explanation of 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 relation R = {(x, y) : (x + y) is a prime number and x,y € N}

1s not a reflexive relation.

Reason (R) : The number ‘2n’ is composite for all natural numbers n.

20. Assertion (A) : The corner points of the bounded feasible region of a
L.P.P. are shown below. The maximum value of Z = x + 2y occurs at

infinite points.

Y
6% N (0, 60) T (120, 60)
(60, 30)
R
301 3
/
(40, 20)— |
(120,00
0 P\ QN i
(60, 0)

Reason (R) : The optimal solution of a LPP having bounded feasible

region must occur at corner points.
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g - g
M @UE ¥ 5 3 7Y I ATl T 7, T8 Teh o 2 37 ¢ |

21. (a) 7< <—%%1Qta —1( cos ¥ jﬁ«{cﬂdl—lmﬁoﬂwﬁﬁm

1—sinx
YT

(b) tan! (1) + cos™! (— %j + sin! (— %j T & T AT HIIT |

22. () ﬂﬁ‘{y=c083(sec22t)%,?ﬁ%mﬁﬁg|
YT
b) Ay =er-vE, g ARy Yo 18T

dx  (1+logx)?

23. 98 AU F1d iy, forem Bt f(x) = 2t — 403 + 10 FRR sEmm 2 |

24. T O I AW 6 cm?/s I T H 9 W @ | T 1 IEHT &haT [hH oL 8 96 &1 7, 5
ek fR T hI @S S cm B ?

25. T T j

dux.
x(x -1)

Qug -7
T @UE T 6 TTg-3IT Y o T &, FH Jedieh o 3 375 3 |

26. e gy = (sin 2)* - xsmx+ax%?ﬁ Sﬂﬂﬁﬁﬂl

27. (a) mw@ﬁﬂ:jl+cos
0
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SECTION - B
In this section there are 5 very short answer type questions of 2 marks each.

COS X

21. (a) Expresstan! (1 j, where %ﬂ <x< g in the simplest form.

—sinx

OR

(b) Find the principal value of tan™! (1) + cos™! (— éj + sin”! (— L] .

72

22. (a) Ify=cos® (sec? 2t), find %

OR

(b) Ifx¥=e*"7, prove that dy  logx

dx  (1+logx)?

23. Find the interval in which the function f(x) = x* — 4x3 + 10 is strictly
decreasing.

24. The volume of a cube is increasing at the rate of 6 cm3/s. How fast is the
surface area of cube increasing, when the length of an edge is 8 cm ?

25. Find: [— — dx.
x(x”—=1)
SECTION - C
In this section there are 6 short answer type questions of 3 marks each.
26. Given that y = (sin x)* - a52% + a¥ find 3_y
X
x dx

1
27. (a) Evaluate: ;[1 005 9% 1 Sin O

OR

. 1 X
(b) Find: | e* =+ dx
I [(sz)E ~/1+x2]
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3x +5
98. T4 hi9U : dx
'[\/x2 +2x+4

29. (a) 3Tahed THIH ? =y cot 2xw%ﬁ§waﬁa?r%m,ﬁm%%y&j =2
X

YT

(b) Wm(xe% +v) dx = x dy 1 faf® g1 wa hifve, femg fr y =1
%Tﬂx=1%|

30. = Wi YU 9= 6 UTE g 8 shif ¢
UL x+y <6

o AW Z = 2x + 3y T A AhaH T HifTT |

31. (a) 52T S THR A KA TE AWM K TEI AT TH I @I I 2 | I 5
ATGTSAT Teh TAT HehTell STl 8, ST SIGeIg STedl 91 91 Sl & | @i ¢ e
STCIITE SITAT 1 219 shl ITRIehd 3T shifSTg |

YT

(b) e AT ITH T AHEEAT 3T <! STRIehdl, foraw €@ < 3T shl Iiiehar & g
2 | 39 U™ ! T IR 3BT TT | B: 3T <hl TEAT T TRkl 5 1 hifoT | 39
T o1 T1ey o} ;T IS |
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3x +5

dx
\/x2 +2x+4

28. Find : j

29. (a) Find the particular solution of the differential equation % =y cot 2x,
X
: T
given that y(zj =2.

OR

(b) Find the particular solution of the differential equation

y
(xe* +y)dx=xdy, given that y =1 when x = 1.

30. Solve the following linear programming problem graphically :
Maximise Z = 2x + 3y
subject to the constraints :
xX+y<6
x22
y<3

x,y>0

31. (a) A card from a well shuffled deck of 52 playing cards is lost. From the
remaining cards of the pack, a card is drawn at random and is found
to be a King. Find the probability of the lost card being a King.

OR

(b) A biased die is twice as likely to show an even number as an odd
number. If such a die is thrown twice, find the probability
distribution of the number of sixes. Also, find the mean of the

distribution.
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@ ug - ¥

30 @S H AR -3 At Y9 8 | Tedeh T 6 5 37 & |
32. (a) 9%y =x|x| 1 ARG GifeW | 3T 30 a6, X-31&7 qAT BT 1 = —2 qAT
x = 2 S e &1 &1 %t THhA 8 FTd hITT |
JTET
(b) THTHSH % TAN § drElgd 9x2 + 25y2 = 225, W3 x = —2 T x = 2 IR
X-3781 % = fort &1 BT &t TTd SHITTT |

x_

33. (a) WMTA=R-{5}FNB=R—{1} 7 |f(x)= —

T ferm i misqﬁm%eﬁaaﬂw%
Fa
(b) it shIfTe fop o weft aredfass Tensti & ag=g R ° gl day
S={(a,b): & a—b + V2 TH WA TE T}
e, Tafid I TR B |

imqﬁﬂﬁawf:AeB

2 1 -3
34. AEA=|3 2 1 |% 9 Al SdhfC | 31a: F= gefiertor fenm o1 ga 3 i |
1 2 -1

2x+y—3z=13
3x+2y+z=4
x+2y—z=8

35. (a) %@sz‘?y_G:l_Zamsaﬁ;wim@m‘@w‘rﬁg (4, 0, —5) A BT

2 4 -1
AT 2, o sfT= sl gl T I |
AT
. x-1 y—-2 z-3 x—1 y—-1 z-6 : ;
(b) =fe w@rd = o T 3 T == __7qrwaaa'cr%,a“1k

T HH F1d HINT | 37d: ITed eHT TI3T o didd Ueh W&T oh1 Hie THIHT
faftae, s fog (3, —4, 7) 9 EHITA & |
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SECTION -D

In the section there are 4 long answer type questions of 5 marks each.

32. (a) Sketch the graph of y =x|x| and hence find the area bounded by this
curve, X-axis and the ordinates x = -2 and x = 2, using integration.

OR

(b) Using integration, find the area bounded by the ellipse 9x2 + 25y2 = 225,
the lines x = -2, x = 2, and the X-axis.

33. (a) Let A=R - {5} and B = R — {1}. Consider the function f : A —» B,

X 2 . Show that f is one-one and onto.

defined by f(x) =

OR
(b) Check whether the relation S in the set of real numbers R defined by

S ={(a, b) : where a —b + V2 is an irrational number} is reflexive,
symmetric or transitive.

2 1 -3
34. IfA=|3 2 1 |, find Al and hence solve the following system of equations :
1 2 -1

2x+y—-3z=13
3x+2y+z=4

x+2y—z=8
. . . x 2y—6 1-—z
35. (a) Find the distance between the line 3 = 1 = " and another
line parallel to it passing through the point (4, 0, —5).

OR
x—lzy—2:z—3 and x—lzy—lzz—G
-3 2k 2 3k 1 -7
perpendicular to each other, find the value of k and hence write the

(b) If the lines are

vector equation of a line perpendicular to these two lines and passing
through the point (3, —4, 7).
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36.

37.

QE-T
3 GUS T 3 Teh{UT MU I39 & | Tedeh 93 o 4 37 & |

Tsh TN, hespeicd T 350 Tfd Shepeict & WIa U 5= T 8 | Aehe & Tsh Td o AR
Tod (p) o T W fofehd aTeT hegpeiedl hl TEAT (x) ¢ It & | oI 3R feehd are

TN T T, YT T B p = 450 — %x‘g{l’ﬂ?ﬁﬁ%

(.- A)

(#7336 §

IR o JMMER WX 3 J91 o ST i

(1)  IAfIHaH 3T R(x) = xp(x) I A & foTT Tohat 318 (x) S=H BN ? 3194 3TN
T T I |

(ii) TR 3T o TeTT Teh hedpeted o ool oh! W 3l fehaHT THT BT 2

Teh WA ohg, H Ueh U317k Ueh ToRIY dRIHSA H Hed THehIel diF I <h! eiidn & |
HH ™ 9 g O (0, 0, 0) W ferd & e fF foawi shi feafaal D, A den V ot 38 TR &
fop 76 fRufa—mRw w21 + 3] +4k, 71 +5] +8k @31 +7] +11k
g1
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SECTION - E
In this section, there are 3 case study based questions of 4 marks each.

36. A store has been selling calculators at ¥ 350 each. A market survey
indicates that a reduction in price (p) of calculator increases the number
of units (x) sold. The relation between the price and quantity sold is given

by the demand function p = 450 — %x

Based on the above information, answer the following questions :

(1) Determine the number of units (x) that should be sold to maximise
the revenue R(x) = xp(x). Also, verify the result.

(11) What rebate in price of calculator should the store give to maximise
the revenue ?

37. An instructor at the astronomical centre shows three among the brightest

stars in a particular constellation. Assume that the telescope is located at

0(0, 0, 0) and the three stars have their locations at the points D, A and V

A A A A A A AN A A

having position vectors 21 +3j +4k,71 +5j +8k and-31 +7j + 11k
respectively.
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38.

ITURT o MR T 4 o IR SR
() faam Vv, AR A @ frafi gl w2

_%
(i) DA i feumm o Ush Usheh—Hfex T hIfT |
(i) £VDA %1 1M HTd I |
JAYan

—> —>
(iii) @fexr DV s afesr DA WY& fohaam g 2

fed, Ssfia 3T et T & ug i o el o foTe anerresr & fow 3ufeda 3 |
ﬁ%ﬂ%gﬁaﬁaﬁuﬁw%%,mﬁ%ﬁﬂﬁaﬁaﬁqﬁw%wm%gﬁaﬁ

1 TRkt i 8 | = <l T Ueh G H WA § |

I AR o TR 9T fIe I941 & I e
(i) STH W Y U HH Th o g A bl TTRIhdT FA1 8 ?
(i) P(G|H) Ta Hfe s-f G, s@fia % 59 S & evidt @ qur H fga & 9 39
ST T g & |
(iii) ITH W HIA Teh o Yo A 1 JTTRIehT AT HITT |
FaT
(iii) 3TH T HTS Gl o G ST ShI JTHyehdT [T SHIFTT |
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Based on the above information, answer the following questions :

(1) How far is the star V from star A ?

—>
(11) Find a unit vector in the direction of DA .

(111) Find the measure of Z/VDA.

OR

—> —>
(111) What is the projection of vector DV on vector DA ?

38. Rohit, Jaspreet and Alia appeared for an interview for three vacancies in

. : : .1
the same post. The probability of Rohit’s selection 1is = Jaspreet’s

selection 1is é and Alia’s selection 1is i The event of selection 1is

independent of each other.

Based on the above information, answer the following questions :
(1) What is the probability that at least one of them is selected ?
(i) Find P(G | H) where G is the event of Jaspreet’s selection and H
denotes the event that Rohit is not selected.
(111) Find the probability that exactly one of them is selected.
OR
(111) Find the probability that exactly two of them are selected.
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E___1{_“1}_“1}_“1}“—1{_"1}_“1|“—1: ICandldates must write the Q.P. Code,
Y WU NS NRNREY NRNRE NN NN N : on the title page of the answer-book. |

o FHYI T I A 1H 37 JoT-77 § J7T g8 23 & |

o YA Fiq F T b 57 FoA-9T H 38 FoT & |

o ¥97-UF H 3Tled &Y F1 IR 15T T Fo7-97 HIE H Tandf IFR-GrEaHhl &
TG-98 W 7@ |

o FTIT T¥T HT IW [7@T & ¥ & Uget, IW-Ykas1 d T97 &1 HHS
HTIT ferd |

e 39 F¥7-U7 H Ygd P 17T 15 1592 1 TEHI 1697 1 8 | F97-97 H7 [0
TalE 7 10.15 &9 191 i@ | 10.15 &5 & 10.30 &5 a% S1F Had Jo7-97
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Please check that this question paper contains 23 printed pages.
Please check that this question paper contains 38 questions.

Q.P. Code given on the right hand side of the question paper should be
written on the title page of the answer-book by the candidate.

e Please write down the serial number of the question in the answer-book
before attempting it.
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HTHT=T (3397 :

HETICTIEd 1397 %1 sigad GIaer] @ 9igq 3R 371 ] & Gt il :

(i) 39 Fv7-97 438 Fv7 8 | @Yt 37 SHfAard & |

(ii) I8 J97-97 Gier @vs] 4 fa9if5id 86— &, @, T, 90q & /

(iii) @UE & H o7 §&I1 1 & 18 T qglasedid adr o7 G&aT 19 Td 20
VBT TF T SERT 1 b & 97 & |

(iv) @UE W T ¥97 eI121 T 25 T 37la Tg-3F70F (VSA) PR & 2 3Pl &
F7E |

(v) @UE T T J97 G&I7 26 T 31 TF TY-FRIT (SA) IPR & 3 3Pl & Fo7
g/

(vi) TUE T F J97 G&IT 32 T 35 7% 319-370%9 (LA) JPR & 5 b & ¥97
g

(vii) T@UE T H J97 G&IT 36 T 38 JHIU ITIT ITRT 4 3H & 97 3 |

(viii) J99-95 # GHF fdheq 781 1797 7197 8 | Jef4, @ve @ & 2 Y991 4, @8 7T
3T H, @ T &2 I § a9 @UE T 3 2 J991 7 3ale ldeheq &7
YT 1337 737 &/

(ix) Doepelet H1 I9FIT Tiddd 8 |

©usg <h

39 GUE 4 FEAeheqid Fo &, 1974 Jcd% Jo7 1 37 1 & |

COS —S'I'l o N o
1. aﬁA:{,X IX}%,?‘ﬁXWHBHH,IH%MQAQ%
S1Nn X COS X

qeEHe TR 8, © :

(A) g B) =
31
C) 0 ®
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General Instructions :

Read the following instructions very carefully and strictly follow them :

(1)

(it)

(iii)

(iv)

(v)

(vi)

(vit)

(viii)

(ix)

each.

1.

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
COSX —SsInxX ) )
IfA = { , }, then the value of x, for which A is an
sin X COS X
identity matrix, is
T
A = B
(A) 5 B) =
© 0 @)
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0 5 =7
2. dfe =Yg A = 0 3| Uk fown-swia g &7, a1 @’ o
b -3 0
b TH B
(A) a=5,b=3 B) a=5b=-17
(C) a=-5b=-7 (D) a=-5,b="7
XxX+2 x-4 6 -2
. W\ o xe3 ‘1 3‘%’axaﬂm%'
(A 1 (B) 2
C) -2 (D) -1
4 zri%{ } { JX%,?ﬁaﬂEa@X%:
(3 7] 2 0
(A) 2 0 (B) 7 3}
(2 0] 2 0
© |57 ® | 7}
(/3 cos x + sin x T
- , X#——
5. k&g aE s i) = {0 Xt
7T
k, X=——
3
X = gtl'{ﬂ?l?l%%
2 2
@ ®) -3
3
(C) 2 (D) 6
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0 5 =T
2. If the matrix A= |a 0 3 | is a skew-symmetric matrix,
b -3 0
then the values of ‘a’ and ‘b’ are :
(A) a=5,b=3 (B) a=5,b=-7
(C) a=-5,b=-7 (D) a=-5,b="7

XxX+2 x-4 6 -2 i
3. If ‘ = ‘ , then the value of x is :
X—2 xX+3 1
A) 1 B) 2
C) -2 (D) -1
14 1 2
4. If 8 = X, then matrix X is :
9 7 3 1
(3 7] 2 0
A B
(A) 2 0 (B) 7 3}
(2 0] 2 0
C D
© |54 ® | 7}
(/3 cos x +sin x T
- , X#*——
5. The value of k, for which f(x) = 3X+2
k, X=—"
3

I

1s continuous at x = — —, 1s :

2
(A) B) - 3

DWW W

(C) (D) 6
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6.

10.

um?amf@ﬂﬁﬂ§%|?|=\/§am|f|=%%,aﬁ
@ x b % " WY AN % R, & 91 b % o A
VI ®

© ™

A D A A
A @ =21-25 +k, b=1+25 —3kda ¢ =21 — ] +4k
: — .
A (C-b)H a R Fuam g

(A) 15 (B) 5
2
(C) 3 (D) 1
i_@nﬁx+1:2—yzzamx—3:y—7:5—z %Eﬁ?ﬁﬂfﬁ'ﬂ%
2 -5 4 1 2 3 '
T T
(A) 1 (B) 3
T T
(C) 3 (D) 8

Teh XA @I oh HIcd FHIHT 4 €9 | J5d @ :

6x—2=3y+1=2z-2
39 @1 & f¢p-31Uma § :

A 2,-1,3 B) 1,-2,-3
C) 1,2, 3 (D) 3,1,2
T 2x + 3y < 6 T & TT=T ¢ :

(A) g daa few qa-fag wfrfaa 2 2
(B) W2X+3y=6w1ﬁlﬁﬁgﬁﬁm@ﬂwxy-ﬂﬁ
(C) o sdda foew qa-fag ot afrfad 2
(D) aﬁaaﬁaﬁqgr-ﬁgam%@2x+3y=6wf®?r%§§
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%
6. Let the vectors a and b be such that |E>| = V3 and
> 2 > 7. : .
| b | = 73 then a x b is a unit vector, if the angle between
_>
@ and b is:
NI B) =X
(A) 3 (B) 1
c = D) X
(C) 5 (D) 5
- A A A= A A A - A A A
7. If a =2i-2j + Kk, b_)=i+2j—3kandc=21—j+4k,
then the projection of ( ¢ — b ) along E) 1S :
(A) 15 (B) 5
2
(C) 3 (D) 1

8. The angle between the lines

x+1 2-y z x-3 y-7 5-z.

— and 1S :
2 -5 4 1 2 3
T T
(A) 1 (B) 2
o m
(C) 3 (D) 5

9. The Cartesian equations of a line are given as
6x—-2=3y+1=2z-2
The direction ratios of the line are :
A) 2,-1,3 B) 1,-2,-3
C) 1,2,3 (D) 3,1,2
10. The solution set of the inequation 2x + 3y < 6 is :
(A) open half-plane not containing origin
(B) whole xy-plane except the points lying on the line
2x+3y=6
(C) open half-plane containing origin
(D) half-plane containing the origin and the points lying on
the line 2x + 3y =6
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11. 4l x>0, y>0 A 4x+3y<12 & Add I B
z = 3x + 5y 1 3Tferehdd A 7 :

(A) 15 (B) 29
C 9 (D) 20

12. 3fg fag A3, - 2), B(k, 2) @1 C(8, 8) @1@ &, dl k% M @ :

(A) 2 B) -3
(C) 5 (D) -4
—> . — —
13. AR o, bW ¢ WAEFARAE®H a + b + ¢ = 02, @
"
(2.b + b.C + C.a)HI AR
3 1
A = B =
(A) 5 (B) 5
1 3
Cc) —-= D -2
(C) 5 (D) 5
coSs 2X
14. j.z 5— dx S &
sin“ x cos“ x
(A) cotx+tanx+c (B) —cotx+tanx+c
(C) cotx—tanx+c (D) —cotx—tanx+c

15. 31dehcl GHRT 3—y=1—x+y—xyW€Fr%:
X

2 2
(A) log |1+7y] =x_% +c (B) log |1+y] =_X+XE +c

2 2
(C) eyzx—%+c (D) e(1+y)=—x+%+c

65(B)-11 Page 8 of 23




NN\

11. The maximum value of the objective function z = 3x + 5y
subject to the constraints x>0,y >0 and 4x + 3y <12is:
(A) 15 (B) 29
C) 9 (D) 20

12. If the points A(3, — 2), B(k, 2) and C(8, 8) are collinear, then

the value of k 1s :

(A) 2 (B) -3
(C) 5 (D) -4
— — —
13. If E), b and ? are unit vectors such that E) + b + ? =0,
N e T =
then(a.b + b.c + ¢.a)isequal to:
3 1
A — B =
(A) 5 (B) 5
1 3
C) -= D -2
(C) 5 (D) 5
cos 2x .
14. J 5 5 dx is equal to :
sin“ x cos“ x
(A) cotx+tanx+c (B) —cotx+tanx+c
(C) cotx—tanx+c (D) —cotx—tanx+c

15. The solution of the differential equation % =1-xX+y-—Xxyis:

2 2
(A) log |1+7y] =x_% +c (B) log |1+y]| =_x+% +c

2 2
(C) eyzx—%+c (D) e(1+y)=—x+%+c
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a2y ) dy }*
16. 37ahel HIHLT x(—y] +y(—yj +yP=0 HIHUER :

dx 2 dx
(A) 2 (B) 3
(C) 4 (D) 5

17. 3Felhcd FHIHT %+ytanx=2x+x2tanx WWW%:

(A) eSecx (B) secx+tanx

(C) secx (D) cosx

18. A, Baar C & Tty T0e ol g A shl ITRERdTE Shy: %, % qen

%%lww@aﬁﬁuﬁw%:

4 5
(A) 9 (B) 9
1 1

J97 GE&IT 19 37K 20 39FYT U deb TYIRT 94 & | & F97 170 7T & 575
T &I BT (A) T TR & T (R) GRT 3l 1571 1 & | 37 5971 &
gg? 3T A= 1T 1T FsT (A), (B), (C) 3K (D) T & g7a¢ 1w |

(A) IR (A) IR g (R) ST T8l 8 IR db (R), AR (A)
<1 &l AT AT B |

(B) fiepe (A) 3R Tk (R) qHl W&l &, W b (R), SAfieher
(A) =i Tl AT 3T Hc B |

(C) Afieper (A) &l 7, Wq e (R) Teid 2 |
(D) 3f¥eRed (A) TeId 8, 9% % (R) @& B |
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16. The degree of the differential equation

3
— — =0 1s:
X [dX2] +y (dX +y 1S

(A) 2 (B) 3
(C) 4 (D) 5
17. The integrating factor of the differential equation
3—3{+ytanx=2x+x2tanx is :
(A) eSecx (B) secx+tanx
(C) secx (D) cosx

18. The probabilities of A, B and C solving a problem are %, % and

% respectively. The probability that the problem is solved, is :

4 5

(A) 9 (B) 9
1 1

(C) % (D) 3

Questions number 19 and 20 are Assertion and Reason based
questions. 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, but Reason (R) is false.
(D) Assertion (A) is false, but Reason (R) is true.
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19. 3YHI7 (A) : sec—l(

a1 v
~—
I
o a

| &

T (R) : COS (%)

20. 37YHYT (A): A TH o H YA 0-2 cm/s HI X F TG @l 7, al
3G INHTT o 5@ h 2 0-8 cm/s B |

7% (R) : i =T qRETT = 4 (Y1) |

wis 9

37 TS § 3fd Tg-IHT (VSA) IPR & F97 &, o7 Fcdeb J97 2 371 &7
&1

21. (%) tan~'(1)+cos7! (— %) +sin (— %) 1 A TG HIWT |

HAYAT

(@) Wy = cos1 (x2 — 4) T @ TG HIT |

22. (%) cot! (y1+x2 +x) %l x % UYL dehor HIT |

HAYAT

(@) e (cos x)¥ = (cos y)X &, al % FTa HINT |

23. 98 37U A shifog oEd %eH f(x) = 10 — 6x — 2x2
() FRaR adum B (@) R gemm 2 |
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19. Assertion (A) : secl (%) — g

Reason (R) : cos (E) — ﬁ
6 2
20. Assertion (A) : If the side of a square is increasing at the rate

of 0-2 cm/s, then the rate of increase of its

perimeter is 0-8 cm/s.

Reason (R) : Perimeter of a square = 4 (side).

SECTION B

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

21. (a) Find the value of tan_1 (1) + cos_1 (— %) + sin_1 (— %)

OR
(b) Find the domain of the function y =cos=1 (x2 — 4).

22. (a) Differentiate cot™1 1+ x2 + X) w.r.t. x.
OR

(b) If(cos x)Y = (cos y)%, find %

23. Find the intervals on which the function f(x) = 10 — 6x — 2x2 is

(a) strictly increasing (b) strictly decreasing.
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24, <IsC TF T QU U g9 % AdNd @i TC FH ITRET H, I
ST T(erha™ BIdT 3 |

25. T4 hifoT ;

jcosec3 Bx+1)cot Bx+1) dx

wus 1

$F GUE § TG-IHRIT (SA) THR & To7 &, 1579 Fcd% Jo7 3 371 T & |
26. Ife x=acos 0dAMy=Dbsin 6 %,?‘ﬁﬁl@@ﬁﬂ%

a2y ot

dXZ 2.3

27. FTd <hIfVW :

2x
dx
-[(Xz +1) (%2 +3)

28. (®) UM @ HiNT :

6
le—i—QldX
-6
YT

(@) d hifT :

557 e
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24. Show that of all rectangles inscribed in a given circle, the
square has the maximum area.

25. Find:
jcosec?’ Bx+1)cot (Bx+1) dx

SECTION C

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

d2y b4
26. If x=acos6 and y=bsin6, then prove that —5 =-
dx a2y3
27. Find:
J‘ _ 2x 5 dx
x“+1)E“+3)

28. (a) Evaluate:

6
J.|X+2|dX
—6
OR
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29. (+) ?ﬂawwﬂwzxyg—y = x2 + 3y2 &I Taf¥me g Fd i,
X
femmn g e y(1) = 0.

HYAT
(@) 3Adhal THIRL g—z + 2y tan x = sin x I & hifoe, fear mn
%%y=0%,33x=g%|

30. Mgeh el o Hepr g fulfd gama &7 o w1 f6g A0, 40),
B(20, 40), C(60, 20) d=m D60, 0) TU ¥Yed & | L.P.P. &I
IeWT B z = 4x + 3y B | GEIG &7 % I fog 7@ hifsw & s

®ad T W IUhaH 9 =IaH 8 | d: Ig Ifeehad a1 =[Hdd HH

F1d I |

31. (%) a1 I 52 I hl B! THR T hel T3 TG H § Agoad Th
ot feRtet T | oA A 9o B e v | uftrfya B

A : Tk 32 1 AT UTod Al

B : U STH AT 9T UTed oht]

3ITd <hIfSTT fob o= A 9o B Tadd 9T 8 47 g |

HAYAT
(@) 9El & T I H 3 IR 3IVTAH W gl sl a& 1 Tifrehd

: oo
o4 ITd <hINT |
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29. (a) Find the particular solution of the differential equation

2xy by 2, 3y?2, given that y(1) = 0.

dx
OR

(b) Solve the differential equation g—y + 2y tan X = sin X,
X

given that y = 0, when x = g

30. The corner points of the feasible region determined by the
system of linear constraints are A(0, 40), B(20, 40), C(60, 20)
and D(60, 0). The objective function of the L.P.P. is
z = 4x + 3y. Find the point of the feasible region at which the
value of objective function is maximum and the point at which
the value is minimum. Hence, find the maximum and the

minimum values.

31. (a) A cardisrandomly drawn from a well-shuffled pack of 52

playing cards. Events A and B are defined as under :
A : Getting a card of diamond
B : Getting a queen

Determine whether the events A and B are independent
or not.

OR

(b) Find the probability distribution of the number of

doublets in three throws of a pair of dice.
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wus Y

39 GUS H FH-IHIT (LA) IHR & J97 &, 578 Jcdeb 97 5 37H] &1 8 |

32.

33.

34.

35.

(h) I|-|:|TA={X|XEZ,OSXS].2}% | guige foh wEy
R={(a,b):a,beA (a—h),4d 9T 8} T goIal &4 3 |
2 ¥ GEferd STaFal 1 9= 1 HIT |
HAAAT

(@) AMMA=R-{4)dqM B=R- {1} 8 9N %o+ f: A > B, 39
R TR € 6w x € A % RIE fix) = 220 2 | @uiEn

X —4
fop £ wheh! qoT 3TT=ves B |

LGl o JAM °, HHfciiad tRgeh iRt fehm 1 g STd i
3x+4y+2z2=8; 2y—-3z=3; X—2y+6z=—-2

W%W@yzx& x=—1, x = 1 d1 x-378 & o9 ferl &

&1 SIHBA ATd hIT |

. 1 +1 z+1 X —3 -5 z-7
#) Y@y oY o e _Y~9o_ ¥ afew
( ) 2 -6 1 1 -2 1

qHflertul fiflan | 37d: 3ok sffel <l =iad gl Fd T |
e

(@) fig P(5, 9, 3) & Y@ X;:y;z:Zf W @ T e

TS q UG % Fcwne A Hi | fag P & e @ |
yfafers o Fcemes ff J1a ki |
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SECTION D

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

32. (a) Let A={x|xeZ 0<x < 12}. Show that the relation
R = {(a,b) : a, be A, (a—b) is divisible by 4} is an
equivalence relation. Find the set of elements related to
2.

OR
(b) LetA=R-{4}and B=R — {1} and let functionf: A - B

be defined as fix) = X‘4 for ¥ x € A. Show that f is
X —_—

one-one and onto.

33. Using matrices, solve the following system of linear equations :

3Xx+4y+2z=8; 2y—-3z=3; x—2y+6z=—2

34. Using integration, find the area of the region bounded by the
curve y = x2, x = — 1, x = 1 and the x-axis.

35. (a) Write the vector equations of the following lines and
hence find the shortest distance between them :

X+1=y+1=z+1 and X—3=y—5=z—7
2 -6 1 1 — 2 1
OR

(b) Find the length and the coordinates of the foot of the
perpendicular drawn from the point P(5, 9, 3) to the

X ; 1_y ;2 _z2=3 . Also, find the coordinates of the

image of the point P in the given line.

line
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3G GUS H 3 YU 377 TG J97 8, 578 i 974 371 &7 8 |

Th{0T g - 1

36. I % UHIW % GOh w1 NG H SAE (y, T H) & qY GEY
y=4x_%xzmﬁz’raa%,aﬁxqua%ﬁmmaﬁﬁaﬁ

T 2 |

3uYh o YR W, Fefeifigd geai & 3w e

(i) NG AT F JR F AN iy o T HIT |

(ii) HiY I TfIhan H=T3 doh i Jhg H Tohad T AT 2

(iii) Y I fereran FAE w1 8 ?
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SECTION E

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

36.

Case Study -1

The relation between the height of the plant (y in cm) with

respect to exposure to sunlight is governed by the relation

y = 4x — %Xz, where x is the number of days it is exposed to

sunlight.

Based on the above, answer the following questions :

(i) Find the rate of growth of the plant with respect to
sunlight. 1

(i1) What is the number of days it will take for the plant to

grow to the maximum height ? 2

(i11)) What is the maximum height of the plant ? 1
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ThI0T TEIYA - 2

37. T aAdl PAAT Q H Tk fohehe T W1 T fSEH U 99 ¥ Teh-Ush
& T TS | e P 3 ae Q % 99 gU REdrel swEw: AB @91 CD
W@t § ey T SEl fog A, B, C 991 D 36 UYHR @
A3, 4,0), B(5, 3, 3), C(6,—4, 1) daa1 D(13,-5,—4) |
3I9YH & MER W, FrAfafaa goi & 3w AT
() wRw AB % fa-or fafag |
Gi) CD i feem § v wrw wfew frfam |
(iii) () @fee AB @1 CD % o9 %1 F101 71 it |

HAAT

(iii) (@) AB @ CD gHI & Taaq T afey fafEe |
TeR{UT JETT - 3

38. UH Hi= 3 Rgenfesai 1 ufvieror ¢ w1 ? | 354 I8 U fob fgerst A
forell <igg 1 5 WTe H 4 IR Ye L Tehdl 3, Raael B, 4 Wie |
3 9 ¥e L GehdT 2 3N RaaArel C, 3 Wic H 2 9 e L Tehdl 2 |
ITRE o YR W, frafafed gt & 3@ e
() T Raeteai o @& sl 7 He I shl ATRehdT F1d <hiforg |
(i) T % T HY AL ht e I IRehdT AT HIT |
(iii) (%) o & W Hadd Tk & &I Hl Ued hl UTRehal Fd

I |

HYAT
(iii) (@) o d @ ik § & &T ol Ugd I TTRrehar 1 il |
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Case Study - 2

37. A cricket match is organised between two clubs P and Q for
which a team from each club is chosen. Remaining players of
club P and club Q are respectively sitting along the lines AB
and CD, where the points are A(3, 4, 0), B(5, 3, 3), C(6, — 4, 1)
and D(13, — 5, — 4).

Based on the above, answer the following questions :

%
(1)  Write the direction ratios of vector AB.

%
(1i1) Write a unit vector in the direction of CD.

—> —
(iii) (a) Find the angle between vectors AB and CD.
OR

—> —
(i11) (b) Write a vector perpendicular to both AB and CD.

Case Study - 3

38. A coach is training 3 players. He observes that player A can hit
a target 4 times in 5 shots, player B can hit 3 times in 4 shots
and player C can hit 2 times in 3 shots.

Based on the above, answer the following questions :
(1)  Find the probability that all three players miss the target.
(i1) Find the probability that all of them hit the target.

(iii) (a) Find the probability that only one of them hits the
target.

OR

(iii) (b) Find the probability that exactly two of them hit
the target.
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HETICTIEd 1397 %1 sigad GIaer] @ 9igq 3R 371 ] & Gt il :

(i) 39 Fv7-97 438 Fv7 8 | @Yt 37 SHfAard & |

(ii) I8 J97-97 Gier @vs] 4 fa9if5id 86— &, @, T, 90q & /

(iii) @UE & H o7 §&I1 1 & 18 T qglasedid adr o7 G&aT 19 Td 20
VBT TF T SERT 1 b & 97 & |

(iv) @UE W T ¥97 eI121 T 25 T 37la Tg-3F70F (VSA) PR & 2 3Pl &
F7E |

(v) @UE T T J97 G&I7 26 T 31 TF TY-FRIT (SA) IPR & 3 3Pl & Fo7
g/

(vi) TUE T F J97 G&IT 32 T 35 7% 319-370%9 (LA) JPR & 5 b & ¥97
g

(vii) T@UE T H J97 G&IT 36 T 38 JHIU ITIT ITRT 4 3H & 97 3 |

(viii) J99-95 # GHF fdheq 781 1797 7197 8 | Jef4, @ve @ & 2 Y991 4, @8 7T
3T H, @ T &2 I § a9 @UE T 3 2 J991 7 3ale ldeheq &7
YT 1337 737 &/

(ix) Doepelet H1 I9FIT Tiddd 8 |

©usg <h

39 GUE 4 FEAeheqid Fo &, 1974 Jcd% Jo7 1 37 1 & |

COS —S'I'l o N o
1. aﬁA:{,X IX}%,?‘ﬁXWHBHH,IH%MQAQ%
S1Nn X COS X

qeEHe TR 8, © :

(A) g B) =
31
C) 0 ®
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General Instructions :

Read the following instructions very carefully and strictly follow them :

(1)

(it)

(iii)

(iv)

(v)

(vi)

(vit)

(viii)

(ix)

each.

1.

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
COSX —SsInxX ) )
IfA = { , }, then the value of x, for which A is an
sin X COS X
identity matrix, is
T
A = B
(A) 5 B) =
© 0 @)
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0 5 =7
2. dfe =Yg A = 0 3| Uk fown-swia g &7, a1 @’ o
b -3 0
b TH B
(A) a=5,b=3 B) a=5b=-17
(C) a=-5b=-7 (D) a=-5,b="7
XxX+2 x-4 6 -2
. W\ o xe3 ‘1 3‘%’axaﬂm%'
(A 1 (B) 2
C) -2 (D) -1
4 zri%{ } { JX%,?ﬁaﬂEa@X%:
(3 7] 2 0
(A) 2 0 (B) 7 3}
(2 0] 2 0
© |57 ® | 7}
(/3 cos x + sin x T
- , X#——
5. k&g aE s i) = {0 Xt
7T
k, X=——
3
X = gtl'{ﬂ?l?l%%
2 2
@ ®) -3
3
(C) 2 (D) 6
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0 5 =T
2. If the matrix A= |a 0 3 | is a skew-symmetric matrix,
b -3 0
then the values of ‘a’ and ‘b’ are :
(A) a=5,b=3 (B) a=5,b=-7
(C) a=-5,b=-7 (D) a=-5,b="7

XxX+2 x-4 6 -2 i
3. If ‘ = ‘ , then the value of x is :
X—2 xX+3 1
A) 1 B) 2
C) -2 (D) -1
14 1 2
4. If 8 = X, then matrix X is :
9 7 3 1
(3 7] 2 0
A B
(A) 2 0 (B) 7 3}
(2 0] 2 0
C D
© |54 ® | 7}
(/3 cos x +sin x T
- , X#*——
5. The value of k, for which f(x) = 3X+2
k, X=—"
3

I

1s continuous at x = — —, 1s :

2
(A) B) - 3

DWW W

(C) (D) 6
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6.

10.

um?amf@ﬂﬁﬂ§%|?|=\/§am|f|=%%,aﬁ
@ x b % " WY AN % R, & 91 b % o A
VI ®

© ™

A D A A
A @ =21-25 +k, b=1+25 —3kda ¢ =21 — ] +4k
: — .
A (C-b)H a R Fuam g

(A) 15 (B) 5
2
(C) 3 (D) 1
i_@nﬁx+1:2—yzzamx—3:y—7:5—z %Eﬁ?ﬁﬂfﬁ'ﬂ%
2 -5 4 1 2 3 '
T T
(A) 1 (B) 3
T T
(C) 3 (D) 8

Teh XA @I oh HIcd FHIHT 4 €9 | J5d @ :

6x—2=3y+1=2z-2
39 @1 & f¢p-31Uma § :

A 2,-1,3 B) 1,-2,-3
C) 1,2, 3 (D) 3,1,2
T 2x + 3y < 6 T & TT=T ¢ :

(A) g daa few qa-fag wfrfaa 2 2
(B) W2X+3y=6w1ﬁlﬁﬁgﬁﬁm@ﬂwxy-ﬂﬁ
(C) o sdda foew qa-fag ot afrfad 2
(D) aﬁaaﬁaﬁqgr-ﬁgam%@2x+3y=6wf®?r%§§
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%
6. Let the vectors a and b be such that |E>| = V3 and
> 2 > 7. : .
| b | = 73 then a x b is a unit vector, if the angle between
_>
@ and b is:
NI B) =X
(A) 3 (B) 1
c = D) X
(C) 5 (D) 5
- A A A= A A A - A A A
7. If a =2i-2j + Kk, b_)=i+2j—3kandc=21—j+4k,
then the projection of ( ¢ — b ) along E) 1S :
(A) 15 (B) 5
2
(C) 3 (D) 1

8. The angle between the lines

x+1 2-y z x-3 y-7 5-z.

— and 1S :
2 -5 4 1 2 3
T T
(A) 1 (B) 2
o m
(C) 3 (D) 5

9. The Cartesian equations of a line are given as
6x—-2=3y+1=2z-2
The direction ratios of the line are :
A) 2,-1,3 B) 1,-2,-3
C) 1,2,3 (D) 3,1,2
10. The solution set of the inequation 2x + 3y < 6 is :
(A) open half-plane not containing origin
(B) whole xy-plane except the points lying on the line
2x+3y=6
(C) open half-plane containing origin
(D) half-plane containing the origin and the points lying on
the line 2x + 3y =6
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11. 4l x>0, y>0 A 4x+3y<12 & Add I B
z = 3x + 5y 1 3Tferehdd A 7 :

(A) 15 (B) 29
C 9 (D) 20

12. 3fg fag A3, - 2), B(k, 2) @1 C(8, 8) @1@ &, dl k% M @ :

(A) 2 B) -3
(C) 5 (D) -4
—> . — —
13. AR o, bW ¢ WAEFARAE®H a + b + ¢ = 02, @
"
(2.b + b.C + C.a)HI AR
3 1
A = B =
(A) 5 (B) 5
1 3
Cc) —-= D -2
(C) 5 (D) 5
coSs 2X
14. j.z 5— dx S &
sin“ x cos“ x
(A) cotx+tanx+c (B) —cotx+tanx+c
(C) cotx—tanx+c (D) —cotx—tanx+c

15. 31dehcl GHRT 3—y=1—x+y—xyW€Fr%:
X

2 2
(A) log |1+7y] =x_% +c (B) log |1+y] =_X+XE +c

2 2
(C) eyzx—%+c (D) e(1+y)=—x+%+c
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11. The maximum value of the objective function z = 3x + 5y
subject to the constraints x>0,y >0 and 4x + 3y <12is:
(A) 15 (B) 29
C) 9 (D) 20

12. If the points A(3, — 2), B(k, 2) and C(8, 8) are collinear, then

the value of k 1s :

(A) 2 (B) -3
(C) 5 (D) -4
— — —
13. If E), b and ? are unit vectors such that E) + b + ? =0,
N e T =
then(a.b + b.c + ¢.a)isequal to:
3 1
A — B =
(A) 5 (B) 5
1 3
C) -= D -2
(C) 5 (D) 5
cos 2x .
14. J 5 5 dx is equal to :
sin“ x cos“ x
(A) cotx+tanx+c (B) —cotx+tanx+c
(C) cotx—tanx+c (D) —cotx—tanx+c

15. The solution of the differential equation % =1-xX+y-—Xxyis:

2 2
(A) log |1+7y] =x_% +c (B) log |1+y]| =_x+% +c

2 2
(C) eyzx—%+c (D) e(1+y)=—x+%+c
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a2y ) dy }*
16. 37ahel HIHLT x(—y] +y(—yj +yP=0 HIHUER :

dx 2 dx
(A) 2 (B) 3
(C) 4 (D) 5

17. 3Felhcd FHIHT %+ytanx=2x+x2tanx WWW%:

(A) eSecx (B) secx+tanx

(C) secx (D) cosx

18. A, Baar C & Tty T0e ol g A shl ITRERdTE Shy: %, % qen

%%lww@aﬁﬁuﬁw%:

4 5
(A) 9 (B) 9
1 1

J97 GE&IT 19 37K 20 39FYT U deb TYIRT 94 & | & F97 170 7T & 575
T &I BT (A) T TR & T (R) GRT 3l 1571 1 & | 37 5971 &
gg? 3T A= 1T 1T FsT (A), (B), (C) 3K (D) T & g7a¢ 1w |

(A) IR (A) IR g (R) ST T8l 8 IR db (R), AR (A)
<1 &l AT AT B |

(B) fiepe (A) 3R Tk (R) qHl W&l &, W b (R), SAfieher
(A) =i Tl AT 3T Hc B |

(C) Afieper (A) &l 7, Wq e (R) Teid 2 |
(D) 3f¥eRed (A) TeId 8, 9% % (R) @& B |

65(B)-11 Page 10 of 23




NN\

16. The degree of the differential equation

3
— — =0 1s:
X [dX2] +y (dX +y 1S

(A) 2 (B) 3
(C) 4 (D) 5
17. The integrating factor of the differential equation
3—3{+ytanx=2x+x2tanx is :
(A) eSecx (B) secx+tanx
(C) secx (D) cosx

18. The probabilities of A, B and C solving a problem are %, % and

% respectively. The probability that the problem is solved, is :

4 5

(A) 9 (B) 9
1 1

(C) % (D) 3

Questions number 19 and 20 are Assertion and Reason based
questions. 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, but Reason (R) is false.
(D) Assertion (A) is false, but Reason (R) is true.
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19. 3YHI7 (A) : sec—l(

a1 v
~—
I
o a

| &

T (R) : COS (%)

20. 37YHYT (A): A TH o H YA 0-2 cm/s HI X F TG @l 7, al
3G INHTT o 5@ h 2 0-8 cm/s B |

7% (R) : i =T qRETT = 4 (Y1) |

wis 9

37 TS § 3fd Tg-IHT (VSA) IPR & F97 &, o7 Fcdeb J97 2 371 &7
&1

21. (%) tan~'(1)+cos7! (— %) +sin (— %) 1 A TG HIWT |

HAYAT

(@) Wy = cos1 (x2 — 4) T @ TG HIT |

22. (%) cot! (y1+x2 +x) %l x % UYL dehor HIT |

HAYAT

(@) e (cos x)¥ = (cos y)X &, al % FTa HINT |

23. 98 37U A shifog oEd %eH f(x) = 10 — 6x — 2x2
() FRaR adum B (@) R gemm 2 |
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19. Assertion (A) : secl (%) — g

Reason (R) : cos (E) — ﬁ
6 2
20. Assertion (A) : If the side of a square is increasing at the rate

of 0-2 cm/s, then the rate of increase of its

perimeter is 0-8 cm/s.

Reason (R) : Perimeter of a square = 4 (side).

SECTION B

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

21. (a) Find the value of tan_1 (1) + cos_1 (— %) + sin_1 (— %)

OR
(b) Find the domain of the function y =cos=1 (x2 — 4).

22. (a) Differentiate cot™1 1+ x2 + X) w.r.t. x.
OR

(b) If(cos x)Y = (cos y)%, find %

23. Find the intervals on which the function f(x) = 10 — 6x — 2x2 is

(a) strictly increasing (b) strictly decreasing.
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24, <IsC TF T QU U g9 % AdNd @i TC FH ITRET H, I
ST T(erha™ BIdT 3 |

25. T4 hifoT ;

jcosec3 Bx+1)cot Bx+1) dx

wus 1

$F GUE § TG-IHRIT (SA) THR & To7 &, 1579 Fcd% Jo7 3 371 T & |
26. Ife x=acos 0dAMy=Dbsin 6 %,?‘ﬁﬁl@@ﬁﬂ%

a2y ot

dXZ 2.3

27. FTd <hIfVW :

2x
dx
-[(Xz +1) (%2 +3)

28. (®) UM @ HiNT :

6
le—i—QldX
-6
YT

(@) d hifT :

557 e
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24. Show that of all rectangles inscribed in a given circle, the
square has the maximum area.

25. Find:
jcosec?’ Bx+1)cot (Bx+1) dx

SECTION C

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

d2y b4
26. If x=acos6 and y=bsin6, then prove that —5 =-
dx a2y3
27. Find:
J‘ _ 2x 5 dx
x“+1)E“+3)

28. (a) Evaluate:

6
J.|X+2|dX
—6
OR
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29. (+) ?ﬂawwﬂwzxyg—y = x2 + 3y2 &I Taf¥me g Fd i,
X
femmn g e y(1) = 0.

HYAT
(@) 3Adhal THIRL g—z + 2y tan x = sin x I & hifoe, fear mn
%%y=0%,33x=g%|

30. Mgeh el o Hepr g fulfd gama &7 o w1 f6g A0, 40),
B(20, 40), C(60, 20) d=m D60, 0) TU ¥Yed & | L.P.P. &I
IeWT B z = 4x + 3y B | GEIG &7 % I fog 7@ hifsw & s

®ad T W IUhaH 9 =IaH 8 | d: Ig Ifeehad a1 =[Hdd HH

F1d I |

31. (%) a1 I 52 I hl B! THR T hel T3 TG H § Agoad Th
ot feRtet T | oA A 9o B e v | uftrfya B

A : Tk 32 1 AT UTod Al

B : U STH AT 9T UTed oht]

3ITd <hIfSTT fob o= A 9o B Tadd 9T 8 47 g |

HAYAT
(@) 9El & T I H 3 IR 3IVTAH W gl sl a& 1 Tifrehd

: oo
o4 ITd <hINT |
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29. (a) Find the particular solution of the differential equation

2xy by 2, 3y?2, given that y(1) = 0.

dx
OR

(b) Solve the differential equation g—y + 2y tan X = sin X,
X

given that y = 0, when x = g

30. The corner points of the feasible region determined by the
system of linear constraints are A(0, 40), B(20, 40), C(60, 20)
and D(60, 0). The objective function of the L.P.P. is
z = 4x + 3y. Find the point of the feasible region at which the
value of objective function is maximum and the point at which
the value is minimum. Hence, find the maximum and the

minimum values.

31. (a) A cardisrandomly drawn from a well-shuffled pack of 52

playing cards. Events A and B are defined as under :
A : Getting a card of diamond
B : Getting a queen

Determine whether the events A and B are independent
or not.

OR

(b) Find the probability distribution of the number of

doublets in three throws of a pair of dice.
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39 GUS H FH-IHIT (LA) IHR & J97 &, 578 Jcdeb 97 5 37H] &1 8 |

32.

33.

34.

35.

(h) I|-|:|TA={X|XEZ,OSXS].2}% | guige foh wEy
R={(a,b):a,beA (a—h),4d 9T 8} T goIal &4 3 |
2 ¥ GEferd STaFal 1 9= 1 HIT |
HAAAT

(@) AMMA=R-{4)dqM B=R- {1} 8 9N %o+ f: A > B, 39
R TR € 6w x € A % RIE fix) = 220 2 | @uiEn

X —4
fop £ wheh! qoT 3TT=ves B |

LGl o JAM °, HHfciiad tRgeh iRt fehm 1 g STd i
3x+4y+2z2=8; 2y—-3z=3; X—2y+6z=—-2

W%W@yzx& x=—1, x = 1 d1 x-378 & o9 ferl &

&1 SIHBA ATd hIT |

. 1 +1 z+1 X —3 -5 z-7
#) Y@y oY o e _Y~9o_ ¥ afew
( ) 2 -6 1 1 -2 1

qHflertul fiflan | 37d: 3ok sffel <l =iad gl Fd T |
e

(@) fig P(5, 9, 3) & Y@ X;:y;z:Zf W @ T e

TS q UG % Fcwne A Hi | fag P & e @ |
yfafers o Fcemes ff J1a ki |
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SECTION D

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

32. (a) Let A={x|xeZ 0<x < 12}. Show that the relation
R = {(a,b) : a, be A, (a—b) is divisible by 4} is an
equivalence relation. Find the set of elements related to
2.

OR
(b) LetA=R-{4}and B=R — {1} and let functionf: A - B

be defined as fix) = X‘4 for ¥ x € A. Show that f is
X —_—

one-one and onto.

33. Using matrices, solve the following system of linear equations :

3Xx+4y+2z=8; 2y—-3z=3; x—2y+6z=—2

34. Using integration, find the area of the region bounded by the
curve y = x2, x = — 1, x = 1 and the x-axis.

35. (a) Write the vector equations of the following lines and
hence find the shortest distance between them :

X+1=y+1=z+1 and X—3=y—5=z—7
2 -6 1 1 — 2 1
OR

(b) Find the length and the coordinates of the foot of the
perpendicular drawn from the point P(5, 9, 3) to the

X ; 1_y ;2 _z2=3 . Also, find the coordinates of the

image of the point P in the given line.

line
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Th{0T g - 1

36. I % UHIW % GOh w1 NG H SAE (y, T H) & qY GEY
y=4x_%xzmﬁz’raa%,aﬁxqua%ﬁmmaﬁﬁaﬁ

T 2 |

3uYh o YR W, Fefeifigd geai & 3w e

(i) NG AT F JR F AN iy o T HIT |

(ii) HiY I TfIhan H=T3 doh i Jhg H Tohad T AT 2

(iii) Y I fereran FAE w1 8 ?
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SECTION E

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

36.

Case Study -1

The relation between the height of the plant (y in cm) with

respect to exposure to sunlight is governed by the relation

y = 4x — %Xz, where x is the number of days it is exposed to

sunlight.

Based on the above, answer the following questions :

(i) Find the rate of growth of the plant with respect to
sunlight. 1

(i1) What is the number of days it will take for the plant to

grow to the maximum height ? 2

(i11)) What is the maximum height of the plant ? 1
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37. T aAdl PAAT Q H Tk fohehe T W1 T fSEH U 99 ¥ Teh-Ush
& T TS | e P 3 ae Q % 99 gU REdrel swEw: AB @91 CD
W@t § ey T SEl fog A, B, C 991 D 36 UYHR @
A3, 4,0), B(5, 3, 3), C(6,—4, 1) daa1 D(13,-5,—4) |
3I9YH & MER W, FrAfafaa goi & 3w AT
() wRw AB % fa-or fafag |
Gi) CD i feem § v wrw wfew frfam |
(iii) () @fee AB @1 CD % o9 %1 F101 71 it |

HAAT

(iii) (@) AB @ CD gHI & Taaq T afey fafEe |
TeR{UT JETT - 3

38. UH Hi= 3 Rgenfesai 1 ufvieror ¢ w1 ? | 354 I8 U fob fgerst A
forell <igg 1 5 WTe H 4 IR Ye L Tehdl 3, Raael B, 4 Wie |
3 9 ¥e L GehdT 2 3N RaaArel C, 3 Wic H 2 9 e L Tehdl 2 |
ITRE o YR W, frafafed gt & 3@ e
() T Raeteai o @& sl 7 He I shl ATRehdT F1d <hiforg |
(i) T % T HY AL ht e I IRehdT AT HIT |
(iii) (%) o & W Hadd Tk & &I Hl Ued hl UTRehal Fd

I |

HYAT
(iii) (@) o d @ ik § & &T ol Ugd I TTRrehar 1 il |
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Case Study - 2

37. A cricket match is organised between two clubs P and Q for
which a team from each club is chosen. Remaining players of
club P and club Q are respectively sitting along the lines AB
and CD, where the points are A(3, 4, 0), B(5, 3, 3), C(6, — 4, 1)
and D(13, — 5, — 4).

Based on the above, answer the following questions :

%
(1)  Write the direction ratios of vector AB.

%
(1i1) Write a unit vector in the direction of CD.

—> —
(iii) (a) Find the angle between vectors AB and CD.
OR

—> —
(i11) (b) Write a vector perpendicular to both AB and CD.

Case Study - 3

38. A coach is training 3 players. He observes that player A can hit
a target 4 times in 5 shots, player B can hit 3 times in 4 shots
and player C can hit 2 times in 3 shots.

Based on the above, answer the following questions :
(1)  Find the probability that all three players miss the target.
(i1) Find the probability that all of them hit the target.

(iii) (a) Find the probability that only one of them hits the
target.

OR

(iii) (b) Find the probability that exactly two of them hit
the target.
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HETfeTied 1391 &1 aga @rae] @ 9l 7R 371 G&d] & 9T Iy :
(i) 39 597-97 4 38 F97 & | @HT FvT SHHaTH & |
(i) I8 Y97-97 Ui @USI 4 [991f5id 86— &, @&, T, 409 & |
(iii) @UE & H o7 G&I1 1 & 18 T% FIaswcdid adl Jo7 &7 19 TF 20 STHHIT
g q%b STENRT 1 31 & I & |
(iv) TWUE @ T J97 G&I121 T 25 T 37ld TG-FHIT (VSA) THR & 2 37 & Fo7 & |
(v) TUE T H ¥ G&IT 26 T 31 T TG-IFIT (SA) FHR F 3 3] & o7 3 |
(vi) &UE g T J97 G132 G 35 0% 9-37F (LA) FPR &5 3761 & Fo7 & |
(vii) TS T H J97 G&IT 36 T 38 YHT 37eTFT ENRT 4 37H1 & J57 & |

(viii) Y97-99 # GHT faeheq 757 197 791 & | JEf, @08 @ 3 2 Y991 H, GUS T & 3 FoI
4, @vs g %2 39 4 797 GUS & & 2 ¥l 7 FaRk® lahcy F1 JEae 1791 T

g1/
(ix)  @HoPpad & IYINT aictd & |

@usg <

39 GUE H FElaeheyi 9T &, 1578 I J97 1 3% F & |

1. T %ad f: R, — R (& R, 9+ft RO arafesh G@&1eii &1 9= 7)
f(x) = 4x + 3 G URWING &, a1 I8 Be :

(A) Uchehl § T~ 3TT=BICH gl &
(B) 3AT=oTesh B W] Uehoh! &l &
(C)  Wheh! qoT ATeDTEH AT 8

(D) 9 T THehl 3R A & =BG 3

2. I Teh AR % 36 AT &, Al $Hh! HWA hITeAl hl & & :
(A) 13 B) 3

) 5 D) 9
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General Instructions :

Read the following instructions very carefully and strictly follow them :

(1)
(ii)
(ii1)
(iv)
(v)
(vi)
(vii)

(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.

A function f : R, — R (where R, is the set of all non-negative real

numbers) defined by f(x) = 4x + 3 is :
(A)  one-one but not onto

(B)  onto but not one-one

(C)  both one-one and onto

(D) neither one-one nor onto

If a matrix has 36 elements, the number of possible orders it can have,
1S :

A) 13 B) 3
C) 5 D) 9
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x2+3 x=#0 o
3 szx):{ B %20 i o, e et 8 e R 7

(A) f(x)Fdd 3R rahag &, Ot x ¢ RSP foIT

(B) fx)¥dd g, @fix e RS foU

(C) flx)Fad 3R rghe1g &, @ x € R— {0} forw
(D) fix) 3 fogati W HEad 2

4. UM f(x) =AU [a, b] § T Had B 8 3 =0 (a, b) § FTha-1T 8 |
q I8 B f(x) AU (a, b) H X admm gmm, afe
(A) f'x)<0,8f x e (a, b)) foT
B) f'(x)>0,8fx e (a,b)® foT
C) f'x) =08 xec(a, b fou
D) fx)>0,af x e (a, b)s T

5. zr&f”’ 2}{6 2}%,@[%+%me—am:

5 Xy 5 8 X |y
A 7 (B) 6
C) 8 (D) 18

b
6. J‘ f(x) dx SR B :

a

b ~b
(A) f(a—x) dx (B) f(a+b-x) dx
Ja Ja
b ~b
©) f(x—(a+b)dx (D) f((a-—x) +(b—-x))dx
Ja Ya

7. Hldliﬁl-llﬂch‘élﬁ{?ﬁQWQ%WWWGEHW%%SinG:g%I?ﬁ

AL DR
3 3
(A) ig (B) iZ
4 4
(®) ig (D) J_rg
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3. Which of the following statements is true for the function
f(x) x2 + 3, x#0,
1 , x=0

(A) f(x)is continuous and differentiable V x € R

(B) f(x)is continuous Vx € R

(C) f(x) is continuous and differentiable V x € R - {0}
(D) f(x) is discontinuous at infinitely many points

4. Let f(x) be a continuous function on [a, b] and differentiable on (a, b).
Then, this function f(x) is strictly increasing in (a, b) if

A) f'x)<0,Vxel(a,b)
(B) f'x)>0,vxel(a,b)
(C) f'x)=0,vxe(a,b)
(D) f(x)>0,vxe(a,b)
5. If {X :_; Y XZy} = E’ ﬂ , then the value of [% + %J 1S :

A 7 (B) 6
(C) 8 (D) 18

b
6. I f(x) dx is equal to :

a

b ~b
(A) f(a—x)dx (B) f(a+b-—x) dx
Ya Ya
~b sb
(C) f(x—(a+b) dx (D) f((a—x)+(b-x)) dx
Ja Ya
A A 3
7. Let 6 be the angle between two unit vectors a and b such that sin 6 = =

A N
Then, a . b is equal to :

(A)

I+

(B)

I+

[+
Ul Ol w
Wk |w

C) (D)

I+
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8.

10.

11.

12.

13.

eﬂawwﬂwa—xz)j—y +xy=ax, —1<x< 1, Sl AT T 7 :
X

1 1
(A) (B)
x2 -1 x? -1
© G p—
1-x 1-x2

Fie forell Uh W@ & fdp-hEEd 3k, V3k, V3k &, Ak HIAM 2 :

A =1 B) ++/3
1

(C) =3 (D) J_rg

Teh IRgeh MUTHA Seaiehi] GuEaT Hefd gidl 3
(A)  AFET o B) g b T
(©) Tearda wea @ (D) <RITA6 B o

Ife P(A|B) = P(A’|B) ®, 1 T & & hiH-91 e @&t B 2

(A) P(A) = P(A") (B) P(A)=2P(B)
(©) PANB)= % P(B) (D) P(ANB)=2P®B)
x+1 x—1
. i IO 2
Xx“+x+1 x“—-x+1
(A)  2x3 B) 2
@© 0 (D) 2x3-2

X%‘v’lﬁ&?, sin (x2) T 3Adhelal, x = Jn R

A 1 B) -1
C) -2+rn D) 2+r
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8. The integrating factor of the differential equation (1 — x2) ? + Xy = ax,
X
-1<x<1,is:
1 1
A — (B)
x“ -1 <2 _1
1 1
(©) 5 (D)
1-x 1-x?

9. If the direction cosines of a line are 3k, V3 k, v3k, then the value of k

1S :
A +1 (B) ++/3
©) +3 D) =+ %

10. A linear programming problem deals with the optimization of a/an :
(A) logarithmic function (B) linear function

(C)  quadratic function (D) exponential function

11. IfP(A|B) = P(A’| B), then which of the following statements is true ?

(A)  P(A)=PA) (B) P(A)=2P(B)
(C) PANB)= é P(B) (D) P(ANB)=2P(®B)
x+1 x—1
12. @il sl is equal to :
A 2x3 B) 2
© 0 (D) 2x3-2

13. The derivative of sin (x2) w.r.t. x, at x = /= is:
A 1 B -1
© -2+rn D) 2+n
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14. 3Adhd GHIHRT [1+(d—yj } - Y & 3 3k = AT B

15.

16.

17.

18.

dx dx?
A 1,2 (B) 2,3
© 21 (D) 2,6
iew, fomert ifam fag A (2, - 3, 5) d«1 TRiWH fig B (3,-4,7) 8, @
A i-]+2k B) 1+ ] +2k
© —1i-7-2k D) —1i+; -2k
y-318 | g P(a, b, ¢) T g1 2 :
A b (B) b2
C) a?+c? (D) a2 +c?

Ul XZO,yZO,X+y24ﬁﬁﬂ%W%ﬂ%@:ﬁ'ﬂﬁl§3ﬁﬁ'&i@T
3

A 0 B) 1

< 2 (D) 3

Ife g T HIfE ITet AR T AR A 3K B ot (A + B)2 = A2 + B2 B,
al

(A) AB=0O (B) AB=-BA
(C) BA=O (D) AB=BA

¥¥7 G&IT 19 37K 20 37497 Uq a@b ERT 97 & | § H97 1€ 70 & fo7d v #l
SHTUHYT (A) TIT G F! T% (R) GRT 371 1337 777 & | 37 41 & dg IR 14 157
77 @il (A), (B), (C) 3R (D) H & Fa G117 |

(A) IIHA (A) 3R T (R) AT F&l & AR Toh (R), AR (A) hl T
ST LT 2 |

(B) IAWHA (A) 3R Tk (R) QHI T&l 8, T o (R), IR (A) I Fal
ST 7gT HLdl & |

(C) AfYHY (A) T 7, g @%b (R) TeId 7 |

(D) 3T (A) Teld B, g o (R) T&1 2 |
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dy 2]’ d2
14. The order and degree of the differential equation 1+(—j = d—};
X

respectively are :

A 1,2 B 2,3
< 2,1 (D) 2,6
15. The vector with terminal point A (2, — 3, 5) and initial point B (3, — 4, 7)
is :
A A AN A A AN
A 1-j+2k B) 1 +j+2k
A N N A N N
C) -i-j-2k D) —-1i+j -2k
16. The distance of point P(a, b, ¢) from y-axis is :
A b (B) b2
©) aZ+c? (D) a2+ c2

17. The number of corner points of the feasible region determined by
constraints x>0,y >0,x+y>41is:
A O B 1
) 2 D) 3

18. If A and B are two non-zero square matrices of same order such that
(A + B)2 = A2 + B2, then :
(A) AB=0O (B) AB=-BA
(C) BA=O (D) AB=BA

Questions number 19 and 20 are Assertion and Reason based questions. 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, but Reason (R) is false.
(D) Assertion (A) is false, but Reason (R) is true.
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19. 3FIT (A) :
T (R) :

20. 3YFHIT(A) :
7% (R) :

1 cos 0 1

IME A=|—cos® 1  cos0, @I 0 € [0, 2n] & ToTu,
-1 —cos 0 1

|A| €2,4].

cos0e[-1,1],V0el0, 2]

mﬁaﬁ@wwﬁﬂﬁng,yﬁ'{z@&ﬁ%m
& B w3 |

foreft W@ g x, y 3T z 318N hl gATcH feRmishi & A1y sy
oc,B?:ﬁ'{y%Waqﬁtl'{ coszoc+cosz[3+coszy=1%l

Qs @

37 U 4 37fq TY-3F0T (VSA) IR & J97 8, 578 595 & 2 3% 3 |

21. (%) W= HIGC 6 R wH fix) = x2 |x|, 6§ x = 0 T FecherT 8 o
Tl |

(@) Ry randx %, 7 fog A s Vx Ly

AT

4y

22. 3T foh Bl f(x) = 4x3 — 18x2 + 27x — 7 I I=AdH IT a9 A4 T8 2 |

23. (%) Td I :

J‘X1/1+2X dx

AT

(@) WM A i
2
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Page 10 of 23




19. Assertion (A) :
Reason (R) :
20. Assertion (A) :

Reason (R) :

1 cos 0 1
—cos 0 1 cos 0 |, where 0 € [0, 2],

-1

For matrix A =

—cos 0 1
A €12,4].
cos0el[-1,1],V 0 € [0, 2m].

A line in space cannot be drawn perpendicular to x, y and

z axes simultaneously.

For any line making angles, o, B, y with the positive

of x, y

o+ cos? P +cosZy=1
y=1.

directions and z respectively,

2

axes
COS

SECTION B

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

21. (a)

or not.

(b)  Ify= tan+/x , prove that vx ? =
X

22.

nor minima.

23. (a) Find :

Check whether the function f(x) = x2 |x| is differentiable at x = 0

OR
1+y4
4y .

Show that the function f(x) = 4x3 — 18x2 + 27x — 7 has neither maxima

-‘-X1/1+2X dx

(b)

65/1/1-11

OR

Evaluate :

2

.[04

sin v/x
Jx

dx
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24, AR A YW WRW & W b W IUEK F B (2 + b) L a 3N
2a +b)L b, A agFRTRE | B | =2 |2 |.

. . —> A
25. & T SR §, ABCD U WHIR =S 3 | A AB = 2i — 4] + 5k @
—> A . —> .
DB = 3i — 6] +2k & @ AD @ $ifm oik 3% W & TR =g
ABCD &1 &%a JTd i |

A B

Qug 1

39 GUE § TY-FTHIT (SA) FHR & F97 &, 1978 Jcd% & 3 3% 3 |

26. (F) TOEIT A=(1,2,3,45 T T &9 R=(xy) : |x2-y2| <8 g
Ry B | e shife fob w1 I8 999 R Tqed, 9abd iR M
g |

AT

(@) % f:R > R, fix) = ax + b g0 39 TR qiedig 2 fo6 f(1) = 1 3R
f(2) = 3. B f(x) A HINT | 3Td:, ST hIGTT foh FAT BT f(x) Tehehl
3N STeBeh g I T3l |
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- - - - -
24, If a and b are two non-zero vectors such that (a + b) L a and

> o5 > - —
(2a + b)L b,thenprovethat | b |=+2 |a |.

%
25. In the given figure, ABCD is a parallelogram. If AB = 2/i\ — 43'\ + 512 and

—> A A A —>
DB = 3i - 6j +2k, then find AD and hence find the area of

parallelogram ABCD.

A B

SECTION C

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

26. (a) A relation R on set A = {1, 2, 3, 4, 5} is defined as
R ={(x,y): |x% - y2| < 8}. Check whether the relation R is reflexive,

symmetric and transitive.

OR

(b) A function fis defined from R — R as f(x) = ax + b, such that (1) = 1
and f(2) = 3. Find function f(x). Hence, check whether function f(x) is

one-one and onto or not.
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27. (F) AR  J1-x2 +1-y2 —ax-y) ¥, @ fag Hfm Fs

2

dy _ [1-y

dx 1-x2

AT

(@) IR y=(tanx*2, @ j_z 7 Hifa |

28. (%) Tq HiNT :

I x” dx

(x2 +4)(x2 +9)
HAYAT

(@) WM 3 HIfT :

3
j (Ix-1]+|x-2|+|x—-3]) dx
1

29. eﬂawwﬂw;;z% — Xy = x2 cos? (2—3;) o1 fafsrse g1 Sma shiforg, foam

g 2 fR y=g,ﬂ'ﬁix=1.

30. T s T auEn &l e oty g g il ¢
1 =atyl & oTa@ia
X+ 2y <12
2x +y <12
4x + 5y > 20
x>20,y=>20

z = 500x + 300y &1 AfhaHienur HifT |
31. E 3N F e Wdd g4l UE & ek e P(E) = 06 AT P(EUF) = 06 & |

P(F) 3R P(E U F) Fma shifsw |
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27. (a) If\/l—X2 + \/1—y2 =a(x—y),provethat? = 1—y
X — X

OR

(b) Ify=(tan x)%, then find 3_37 .
X

28. (a) Find :

2
I (x2 +4))((x2 +9) o
OR
(b) Evaluate :
LS (Ix-1]+|x-2|+|x-3]) dx

29. Find the particular solution of the differential equation given by

2dy T

x2 —2 —xy = x2 cos? (l), given that whenx =1,y = —.
dx 2x

2

30. Solve the following linear programming problem graphically :
Maximise z = 500x + 300y,
subject to constraints
X + 2y <12
2x +y <12
4x + 5y > 20
x>20,y=>20

31. E and F are two independent events such that P(E) = 06 and
P(EUF) = 0-6. Find P(F) and P(E U F).
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39 GUE 7 HHF-IRIT (LA) YR & J97 &, 978 Jcd% & 5 3% & |

1 -2 0
32. (%) dC A=|2 -1 —1|3%, a Al F@ HIGC AR 3°e F@ &, =
0 -2 1
Trfieptor e &1 g I
x—-2y=10,2x-y—-z=8,-2y+z="7
TIan
~1 a 2 1 -1 1
(@) I A=| 1 2 x|dqAMMA1l=|-8 7 —5|%,
3 1 1 b y 3

@l (a +x)— (b + y) T I G hIFST |

33. (%) TM @ HIT

I
J‘4 sin X + cos X

o 9+16sin2x

dx

AUAT
(@) ¥ Fa HifT

_[2 sin 2x tan™} (sin x) dx
0

34, e o % i, A S L 1% 3 a , i - - 2
I x =2 o9 8, ¥ThA 1 HIWT |

35. it X =Y 2 - 222 fag sy, o) AR PO(L0,7T) % @ fig

P % fcwres 3d shifsq |
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SECTION D

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

1 -2 0
32. (a) If A=|2 -1 -1/, find A1 and use it to solve the following
0O -2 1

system of equations :

x—-2y=10,2x-y—-z=8,-2y+z="17

OR

~1 a 2 1 -1 1

) IfA=| 1 2 x|andAl=|-8 7 -5]|,
311 b y 3

find the value of (a + x) — (b + y).

33. (a) Evaluate :

T
J‘4 sin X + cos X

o 9+16sin2x

OR

(b) Evaluate :

T

_[2 sin 2x tan 1 (sin x) dx

0
X2 y2
34. Using integration, find the area of the ellipse 16 + T - 1, included
between the lines x = — 2 and x = 2.
. . . . X y—1 z—2 .
35. The image of point P(x, y, z) with respect to line I1-9 -3 is

P’ (1, 0, 7). Find the coordinates of point P.
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39 GG § 3 JHU 77T TERT I97 &, 574 Jedeh & 4 37 & |

Th{0T HAETAA - 1

36. <¢ftheh i o I& # Taf¥e Tl W AR Tig Ieae f$¢aM (OSVD) Jurtedt
TTUd <l 8 | 3 HA 300 WieX hl gl ¥ o i § e ATl g ol Bl o

Hohd @ 3T 3R T ot w10 o Uehd 7 |
TSR T feewmM
ga wite fedamm M TSR Al i a1 i w9
S . & T 3 fore i) e il

H

mfa< A *ﬁi@B 9 B - €93 A Fgfa 4 dfEdd ® A @

=K§'\F =§ ™) J (STeerR 94TE)
, mgmwﬁfa%%ﬁ

v qu % 9" el ¥
7 wm%%aﬁéa@
[ wmfemmgen?

(o 'c’%

Teh @H T 5 HieX <hl 39S W Teh HAY TATYG fohdT TRIT 8 | I8 20 Hic / Tehs
1 TTfd & @YW W g ST @] Tk R H Gd] AT 2 | @H W UG ¥ x WX gt W
fepeft 9t foig W, T C ¥ TS AL 1 I HIT 0 7 |

I G H YR W, Fr wedi & 3w G
(i) @Y W EATMUT FRT T M h1 HaATs AR x o &I H 0 il =k HIT | 1

(ii) %WWI 1
(i) (%) @ HR @H ¥ 50 W g &, 1 39 & W THY % A& IAIT
SHiv § qiedd i g F1d hifg | 2
Jrran

(i) (@) zrﬁq'@ﬁé;qmﬁwnﬁaﬁaﬁmagﬁwﬁswésaﬁa
3T R0 | giEdd 6l o —i‘%ﬂ?{/ﬁ%% @l R <kl TIfd ST
%IF&Ql 2
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SECTION E
This section comprises 3 case study based questions of 4 marks each.

Case Study -1

36. The traffic police has installed Over Speed Violation Detection (OSVD)
system at various locations in a city. These cameras can capture a
speeding vehicle from a distance of 300 m and even function in the dark.

RADAR SPEED DETECTION
AVERAGE SPEED DETECTION M
Speed Distance RADAR RADAR measures the change in
peed = =~ the frequency of returned radio

Il

o=, Radio waves emitted
by the RADAR bounce
“ back to confirm an

[] POINT A . POINT B Time B — Time A '
=/\\ y \ ® J waves to precisely measure the
g > speed of vehicles (the Doppler
e 571 (e kMY - 577 — eftect)
/7 object was detected

i L=

A camera is installed on a pole at the height of 5 m. It detects a car
travelling away from the pole at the speed of 20 m/s. At any point, x m
away from the base of the pole, the angle of elevation of the speed camera

from the car C is 0.

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

(i) Express 0 in terms of height of the camera installed on the pole

and x. 1
(ii)) Find @ 1
dx
(iii) (a) Find the rate of change of angle of elevation with respect to
time at an instant when the car is 50 m away from the pole. 2
OR

(iii) (b) If the rate of change of angle of elevation with respect to time
of another car at a distance of 50 m from the base of the pole

is % rad/s, then find the speed of the car. 2
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37. T % WY % AR, TAaTg UG o HROT R W ffa e # a1y
faeny sear 8 | 9y fasny IsM I gvha ST a1 @ TR SRR IgH H <
HT B |

A <fifse for we garg e g gTfiesar & e nR faeny, weem faeiy o
Fooh Iy 1 WS Al 3 | 39 Famar, TR faany, gem faany o

Booh I8 o R BAT3 JES o Tded T ol H Y= ol TRl SHl: 55%,
37% 3 17% 2 |

30 GEAT o AER W, eyt & 3 v

(i)  BATS B % Taed W o H Yga ohl JTRRRAT J1d hIFT |

(i) AR BATS B 31U Tded W T § Ugadl 8, A TRyehdl F1d Hig o6
U ned faey o HR g 2 |
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Case Study - 2

37. According to recent research, air turbulence has increased in various
regions around the world due to climate change. Turbulence makes

flights bumpy and often delays the flights.

Assume that, an airplane observes severe turbulence, moderate
turbulence or light turbulence with equal probabilities. Further, the
chance of an airplane reaching late to the destination are 55%, 37% and

17% due to severe, moderate and light turbulence respectively.

—
%ﬂﬂﬂlﬁ;ﬁﬂl i

On the basis of the above information, answer the following questions :
(1) Find the probability that an airplane reached its destination late. 2

(i1)  If the airplane reached its destination late, find the probability

that it was due to moderate turbulence. 2
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38. IR HeH f:X > Y U IR URWINA B fF fix) = y Teheh! a2 A= I,
dqt B9 Uk A Bed g Y —» X 39 IR ufeiyg o dhd B T g(y) = x,
& x e XAy = f(x), y € Y& | B g ol e a1 TiTeAd el STl 3 |

sine BT &1 Iid R 3R HH sine : R — R T a1 Tehehl 8 3T T & 3T=s5ch

g | 71 S1pd ¥ sine e w1 3TTe@ fo@mn w7 |

M ST sine B TH=T A | [— 1, 1] 39 YR IRATNG & 6 sine B &
gfae® 1 @'@Iﬂ%,ﬁsin_lx:[—l, 1] - A R 9ffyg 2 |

ST AT o IMUR R, e vt & I Gfe

(i) 9t A &I AF I % AAET 37 A &8, dl TH Th a0 hl

3G T, |

(ii) AR sin~! (x) BT [- 1, 1] ¥ T T&I TF @1 | qiwrvad fomm = &,
@ sin~! [— %j —sin~1 (1) &1 AH El'l_d?ﬁﬁm |
(i) (%) [-1,1] ¥ &I UH I G & 0T sin~! x HT TG ST |
Jrra
(i) (@) fix)=2sin™!(1-x) 1 I R IR F1d HfFT |
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Case Study - 3

38. Ifa function f: X — Y defined as f(x) = y is one-one and onto, then we can
define a unique function g : Y — X such that g(y) = x, where x € X and

y = f(x), y € Y. Function g is called the inverse of function f.

The domain of sine function is R and function sine : R — R is neither

one-one nor onto. The following graph shows the sine function.

Let sine function be defined from set A to [- 1, 1] such that inverse of sine

function exists, i.e., sin~! x is defined from [- 1, 1] to A.
On the basis of the above information, answer the following questions :

(i) If A is the interval other than principal value branch, give an

example of one such interval.
(ii) Ifsin~! (x)is defined from [- 1, 1] to its principal value branch, find

the value of sin~! (— %j —sin~1 ().

(iii) (a) Draw the graph of sin~! x from [- 1, 1] to its principal value
branch.

OR
(iii) (b) Find the domain and range of flx) = 2 sin™! (1 — x).
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. __________-----_____________:
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e Please check that this question paper contains 23 printed pages.

e Please check that this question paper contains 38 questions.

e Q.P. Code given on the right hand side of the question paper should be
written on the title page of the answer-book by the candidate.

e Please write down the serial number of the question in the answer-book
before attempting it.

e 15 minute time has been allotted to read this question paper. The question
paper will be distributed at 10.15 a.m. From 10.15 a.m. to 10.30 a.m.,
the students will read the question paper only and will not write any
answer on the answer-book during this period.
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T 13597 :
HETfeTied 1391 &1 aga @raer @ 9igq 7R 371 G&d! & 9T g

(1)
(it)
(iit)

(iv)
(v)
(vi)
(vii)
(viit)

(ix)

39 Y97-97 4 38 97 & | @4t yo7 arfdard &
I8 J97-97 Ui @USI H f[AyifGid 86— &, @, T, 905 & |

GUE & H Y97 G&I7 1 & 18 T% TFlasbedid a9l Jo7 G&I7 19 TF 20 ST4HIT
uq d@ IR 1 3% & J97 8 |
U & 4 J97 G&IT 21 @ 25 7% 377 TY-IHRIT (VSA) FHR 3 2 3] & J97 3 |

g T 7 J97 G&I7 26 @ 31 0% TG-3F09 (SA) JHR & 3 37H] & J97 8 |

&UE T 5 Y97 GE&I7 32 § 35 T FH-F70T (LA) IR & 5 37H] & J97 8 /

T & 4 Y97 G&I7T 36 T 38 JHU 37TTT SYNRT 4 3Bl & J97 & |

J97-97 § GHy fdbey 787 197 731 8 | e, @S @ & 2 Y¥l 4, @US T & 3 FII
4, @us 7 &2 Jv 4 79T @ & & 2 ¥ H AR [dehcq &1 Jiaer 1591 737

g/
Fepaiet FT IGIIT Fldd & |

@us

39 @UE H Fglahcdid Jo &, 1574 4% o7 1 3% H1 & |

e Th 3 x 3 % AW Mg * A @A H ATHA 9 7, a1 3Th At
JTEIE! T UHGA BAT

A 0 B 9

C) 27 (D) 729
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General Instructions :

Read the following instructions very carefully and strictly follow them :

(1)

(i)

(i)

(iv)

(v)

(vi)

(vii)

(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 the sum of all the elements of a 3 x 3 scalar matrix is 9, then the

product of all its elements is :
A O B) 9

C) 27 (D) 729
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2. AW f:R, > [- 5, =), f(x) = 9x2 + 6x — 5 G IRATNG &, &l R, Tt O
AT TEAT H =T R | Al f B

(A)  Thh!

(B) 3T=51qh

(C)  Weheh! T=sIch
(D) 9Tl Teheh! 3R 7 & 3T=BIch

—a b c
3 e | a -—b c =kabc%,?ﬁkwtﬂ'r[%:
b -c
A O B 1
< 2 (D) 4
|ﬂ+& Hﬁ x<-3
4. fx)=] -2x, I —3<x<3

6x+2, dIE x>3

ST ARHTINT e o STETdcdT o fagatl i 9 2 ¢

A 0 B 1

Cc) 2 (D) A

5. Hod fix) = x5 — 3x2 + 12x — 18 :

(A) RW @ g&am 2
(B) RW X 949 8
(C) RWAd it a¢fm 8 3 9 & R gremm 2

(D) (=0, 0) T T & B
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2. Let f: R, —» [- 5, ) be defined as f(x) = 9x2 + 6x — 5, where R, is the set

of all non-negative real numbers. Then, fis :
(A) one-one

(B) onto

(C)  Dbijective

(D) neither one-one nor onto

—a b c
3. Iff, a -b c | = kabe, then the value of k is :
b -c
A O B) 1
< 2 (D) 4

|X|+3, if x<-3
4, The number of points of discontinuity of f(x) = ¢ —2x, if —3<x<3 is:
6x+2, if x>3

A 0 B) 1

Cc) 2 (D) infinite

5. The function f(x) = x3 — 3x2 + 12x — 18is :
(A)  strictly decreasing on R
(B)  strictly increasing on R
(C)  neither strictly increasing nor strictly decreasing on R

(D)  strictly decreasing on (— oo, 0)
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/2

J' Sin X —CoS X dx W%:

1+sin xcos x
0

A m (B) IH (0)

/2

. 2
©) j 2sinx 5. ™ =
1+sinxcosx 4
0

7.  3Td%hd GHIR % = F(x, y) QYT 3Taehel THIHIO &1 a1, I F(x, y)
2

(A) cos x—sin (Xj (B) Y
X X
2 2
© = Y (D)  cos? (Ej
Xy y

8. Trdidalul a st b % fu, Reflad sl 8 & S g3 o 3§ 2
- - > -
A a.b>lallb] a
-> - > -
C a.b<l|allp] a

9. fa5 (0, 1,2) ¥ x-318 T T 7T TF & WG o 2N @
A (1,0,0) B) (2,00

(C) (+5,0,0 (D) (0, 0,0)

10. U tfger MU 9= & aft sgeqel g fad Swafiss &5 wgardr = ¢
(A) U FUNEg & (B) U 35edd &

(C) e UiEg & (D) UH gaTd &
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n/2 .
6. I Sm,X_COSX dx isequalto:
1+sin X cos x
0
A = (B)  Zero (0)
n/2 . 9
(©) 2SI0X__ gy o =
1+sinxcosx 4
0
7. The differential equation ? = F(x, y) will not be a homogeneous
X
differential equation, if F(x, y) is :
(A) cosx-—sin (Zj (B) Y
X X
2 2
© = D)  cos? (Ej
Xy y
— —
8. For any two vectors a and b, which of the following statements is
always true ?
- > -, > - > = >
A a.b>lallb]| B) a.b=|allb]
- > -, > - > = >
C© a.b<lallb]| D a.b<lallb]
9. The coordinates of the foot of the perpendicular drawn from the point
(0, 1, 2) on the x-axis are given by :
A (1,0,0) B  (2,0,0)
(€) (+5,0,0) (D) (0,0,0)

10. The common region determined by all the constraints of a linear
programming problem is called :

(A) an unbounded region (B) an optimal region

(C)  abounded region (D) afeasible region
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11. o1 foelt = & E forelt wfaeel @ufse S 1 T oo &, @l P(S|E) SR 3 ¢

A) PSNE) (B) P(E)
) 1 MD) 0

12. MG A = [a;] Th 3 x 3 TR &, NEH aj; =i 3j 7, al f=AfaRaad 4 & -

TAT 2 2
(A) a1 < 0 (B) a1g +agy =— 6
(C) ais > asi (D) agy = 0

13. x% wﬁ&w, tan~1 (x2) T FTHAIT & :

2x
(A) X (B)
1+x* 1+x4
2x 1
< - (D)
1+X4 1+X4

14. 3AdSd G (y7)2 + (y)3 = x sin (y) i 90 :
(A) 1% B) 2%
C 3% (D) R & &

15. ueh gy, S fh afest 2 + k 3R 1 — k, ol Wow B, R :

A& 2] ®) ]
i-k i+k
c) - D
(®) 5 (D) 7
16. @i XT_l ——y= 226+1 % THI T Giew & fesh-orumd @
A 2,-1,6 B) 2,1,6
© 21,3 D) 2,-1,3
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11.

12.

13.

14.

15.

16.

Let E be an event of a sample space S of an experiment, then P(S|E) =

A PSNE) (B) P(E)
< 1 (D) 0

If A = [ajj] be a 3 x 3 matrix, where ajj = i — 3j, then which of the following

is false ?
(A) a1 < 0 (B) a1g +agy =— 6
(C) ai3 > asy (D) ag) = 0

The derivative of tan=! (x2) w.r.t. x is :

2x
(A) X (B)
1+X4 1+X4
2x 1
(O) (D)
1+X4 1+X4

The degree of the differential equation (y”)2 + (y")2 = x sin (y) is :
A 1 B 2
C) 3 (D) not defined

A JAN A AN
The unit vector perpendicular to both vectors i + k and i — k is:

A A
A 2j B ]

r 1 o1

1 - 1+
(®) (D)

J2 J2

Direction ratios of a vector parallel to line XT_l =—y= 2Z6+ 1 are
A 2,-1,6 B 2,1,6
© 2,1,3 D) 2,-1,3
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17.

18.

cosx —-sinx 0
Ife F(x) = |sinx cosx 0| 9T [F®)]2=Fkx) 8, a k1 94 & :
0 0 1

A 1 B 2
C 0 D) -2

Ife Tk [T x-3787 I gTcHS TSR o6 T 30° T HIV, y-37&T hl GHTHS foum
o 1Y 120° T IV ST 7, O T8 T 2-3787 hl €T =1 o @1 S hior
ST 8, 9B B

(A 90° (B) 120°
(C) 60° (D) 0°

v &I 19 377 20 3HIT T % STIIRT 597 & | § H97 15T 7T & o/7H T &1
SHUHYT (A) T G&R &1 T (R) GRT 371 1637 797 & | §7 Fo4] & &&1 I 419 157
7T $1s1 (A), (B), (C) 3 (D) 7 @ g7 Fifarg |

19.

20.

(A) AR (A) 3R Th (R) GHI Tl & AR Toh (R), A (A) HI Fal
ST LT § |

(B) MM (A) 3R T (R) GHI &l &, Tq e (R), A (A) i &
T g1 Ll 3 |

(C) AfRYE (A) W& 8, 9q @ (R) T4 ¢ |
(D)  3freeH (A) Terd B, 90 b (R) T8 R |

S7fHIT (A) : Tt T Tl g A & fou, B’'AB & foww wwfi@
HATeg BT B |

7% (R) : T 11 g P fawm wufia o1egg searw, Afg P = — P.

FHIT (A): A YAM A 4 b FRCG, A . b = b .a.
7% (R) : A YRR AR 4 Db B, a x b = b

-
= a

X
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18.

cosx —sinx 0
IfF(x)=|sinx cosx O] and [F(x)]2 = F(kx), then the value of k is :
0 0 1

A 1 B) 2
C 0 D) -2

If a line makes an angle of 30° with the positive direction of x-axis, 120°
with the positive direction of y-axis, then the angle which it makes with
the positive direction of z-axis is :

(A 90° (B) 120°
(C) 60° (D) 0°

Questions number 19 and 20 are Assertion and Reason based questions. 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.

19.

20.

65/2/1-12 Page 11 of 23 P.T.O.

(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, but Reason (R) is false.

(D)  Assertion (A) is false, but Reason (R) is true.

Assertion (A) : For any symmetric matrix A, B’AB is a skew-symmetric

matrix.
Reason (R): A square matrix P is skew-symmetric if P’ = — P.
_ - e e T
Assertion (A) : For two non-zerovectors a and b, a . b =b . a
- e e T T S
Reason (R): For two non-zero vectors a and b, a x b = b x a
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39 GUE 4 37id TY-IRIT (VSA) TPR & 97 &, 570 F7d4% & 2 375 & |

21.

22.

23.

24.

25.

(%) tan‘l(— %J + cot—l(%j + tan_{sin (— gﬂ ST A T HITT |

HAYAT

(@) WM f(x) = sin~1(x2 — 4) T I1d F1d HIT | 35T afer oY 3ma HifS |

(%) IR fix) = |tan 2x| B, d x = g T £/(x) T HH T HIFT |

AT

(@) e y=cosec(cot~! x) 7, a fag hifs \/1+x2 Ell_i —x=0.

Zlﬁtb_cfﬁf(x)=x+§ (x £ 0) & TYFE I=aqd AR TIFE Feaw oM,

A M 3R m g0 ed 2, @ (M — m) &1 A J1d shifvg |

ﬁﬁTéﬁﬁQ:

4x
I e —1dX

edX 11

23S0 fop fix) = X — e X + x — tan—1 x 3794 Yid H THaT 9ef7M 3 |
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SECTION B

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

1 1 T
21. (a) Find the value of tan—1 (— —j + cot™1 (—j + tan~! {sin (— —ﬂ )
J3 J3 2

OR

(b)  Find the domain of the function f(x) = sin~1(x2 — 4). Also, find its
range.

22. (a) Iff(x)= |tan 2x|, then find the value of f(x) at x = g
OR

(b)  Ify = cosec(cot™! x), then prove that 1 + x? ;1_}7 —-x=0.

X

23. If M and m denote the local maximum and local minimum values of the

function f(x) = x + 1 (x # 0) respectively, find the value of (M — m).
X

24. Find:

4x
J‘ e4 1dX
e +1

25.  Show that f(x) = e¥ — e ¥ + x — tan™! x is strictly increasing in its domain.

65/2/1-12 Page 13 of 23 P.T.O.
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59 GUE § TY-FHIT (SA) FHR & 97 &, 578 Jcd% & 3 3% & |

26.

27.

28.

29.

30.

31.

(%)

(@)

(%)

(@)

aﬁx=eCOS3t3ﬂ'{y=eSin3t%,?hﬁ:|@3ﬁﬁ'Q% d_y:

dx
AT

a3y o6

L (|x])= X x20

x|

A 3Td hIf9T ;
2
J‘ /Z—XdX
2+ X
—2
T

EI'IT'[@'%TQ:

I 3 1 dx
x [(log x)* — 3 log x — 4]

_ ylogx

xlogy’

TRl THTSHLOT 2xy+y2—2x2ﬂ = 0 =1 faftre 5@ 9 <hiforg; oo

dx
TMey=2,d9x=1% |
AT

IHA THERTT y dx = (x + 2y2) dy T SATUH &A T hIT |

fiqst ABC % fist % feufy wfew Al — § + k), BG4 — 37 — 5k) aik
C3i —4] —4k)¥ | FS ABC ¥ &¥ft ®101 31 Hifdr |

UTET o Tsh SIS bl Ueh G 3BT AT 2 | A X, Il & H9L Befohl I TS
TEATAT < UI-3T I <h LT &, Al X T TTRIehdT §e F1d hiterg |

WW:

65/2/1-12

j x2 . sin~1 (x3/2) dx
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SECTION C

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

26. (a) If x = 08 3t and y = eSin 3t prove that ﬂ -_ Y logx )
dx xlogy

OR
(b)  Show that :

Slx)= =

,x#0
dx x|

27. (a) Evaluate :

2
J‘ /2 - X dx
2+Xx
-2
OR
(b) Find :

I 3 1 dx
x [(log x)* — 3 log x — 4]

28. (a) Find the particular solution of the differential equation given by
2xy + y2 — 2x2 ? =0;y =2,when x = 1.
X

OR
(b)  Find the general solution of the differential equation :

y dx = (x + 2y2) dy
A
29. The position vectors of vertices of A ABC are A(2/i\— 3\ + k),

B(}—35—5k)and C(3i — 4} — 4k ). Find all the angles of A ABC.

30. A pair of dice is thrown simultaneously. If X denotes the absolute
difference of the numbers appearing on top of the dice, then find the
probability distribution of X.

31. Find:

J' 2. sin-1 (x32) dx

65/2/1-12 Page 15 of 23 P.T.O.
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39 GUE 7 HHF-IRIT (LA) YR & J97 &, 1978 Jcd% & 5 3% & /

32. (%) =@isu 6 oM £: R o RS flx) = —2%_ 27 gieig 2, 9 af wheh 3

1+X2

3R T & TBEH 7 | WY E, Y= A Fd hifore frmd femn mn wem
f: R — A Th AT<sTesh B &l 1T |

AT

(@) N x N (F&f N Jhd 3T &1 9= §) | Th da9¢ R HH TR
e B

(a,b)R(c,d)oa—-c=b-d
TS fh R U Joardt ey 7 |

33. U W@ & iR {1 HINT S fEgan A2, 3, 4) 3R B4, 5, 8) HI faa™

T Y H AR @ sl e 100 2 Y0 2 220 e

x-15 y-29 z-5 %Wﬁl
3 8 -5

34. (%) ARGl HI YA Hieh, = THIHWI-{FhE &I &G HIWT :
2 3 10 4 6 5 6 9 20
44

—=4, ———+—-=1, —+———=2
X y v/ X y =z X Yy Z
GIE'TX,y,z;tO
AT
1 t : - 2 —sin 2
(@) ?TFQ'A: cot x %,?‘ﬁ %A’A‘lz Cf)SX sz.
—cotx 1 sin 2X  —cos2X

35. IR YoM I § y2 = 4x, x = 1 3TN x-31& & TR & 1 &A% A; G Y& &
3N y2 = 4x,x = 4T FoR & T &TBA Ay G TS &, Al Ap : Ay A I |
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SECTION D

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

32.

33.

34.

35.

(a) Show that a function f : R —» R defined by f(x) = is neither

1+X2

one-one nor onto. Further, find set A so that the given function
f: R > A becomes an onto function.

OR

(b) A relation R is defined on N x N (where N is the set of natural
numbers) as :
(a,b)R(c,d)oa—-c=b-d

Show that R is an equivalence relation.

Find the equation of the line which bisects the line segment

joining points A(2, 3, 4) and B(4, 5, 8) and is perpendicular to the lines
x—-8 y+19 z-10 x—15 y-29 z-5
= = and = = .
3 -16 7 3 8 -5

(a)  Solve the following system of equations, using matrices :
2 3 10 4 6 5 6 9 20
—+—+

=4, 224221, 242 -T2
X y Z X y Z X y Z

where x,y, z # 0

OR

1

—cotx

(b) IfA:{

t —cos2 —sin 2
col X}, show that A’A~1 ={ oS ox St X}

sin 2x  —cos2x

If A; denotes the area of region bounded by y2 = 4x, x = 1 and x-axis
in the first quadrant and A9 denotes the area of region bounded by
y2 = 4%, x = 4, find A; : A,.
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39 GG § 3 JHU 77T TERT I97 &, 574 Jedeh & 4 37 & |

ThIOT AT - 1

36. IEWHIST & S <l @Y I¢ Sl g A TR a7 gy § =yor 3R a1y ufady
& JRUMHEEEY 9 <hl o<d H 3 Jdl & | Siefeh digd TAT-TAT Tfd |
AT 3UH AAITEAT Toh U5Ad @, S ATH AR W 80 k/h H FH H f
T aSh O Hedr B |

25

20 + .l-MFD~Lunrturm I Lif
_‘é Average consumption

111
2 15 —
= % v ¥
=10 + r—
-

ET 5 P e . + *

0

0 20 40 60 80 100 120 140 160
Tfd (km/h)

$S TS o qgd 394 I @I F (1/100 km) 3R T V (km/h) & =9 gey

V2 vV
F—%—Z+14WWW%|
ST AT % AR W, i Tl % I A
()  F 31d shifSe, S€feh V = 40 km/h. 1
(ii) g—f,amaﬁﬁm 1
(ifi) (F) g T V I1q T 99 399 @9d F = 2t @ | 2

eI
(i) (@) Vfd ¥ 600 km <hl I HE & AT TTEwIH 399 <HI 7T 14
ﬁﬁqﬁam%:-o-m% 2
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SECTION E

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

Case Study -1

36. Overspeeding increases fuel consumption and decreases fuel economy as
a result of tyre rolling friction and air resistance. While vehicles reach
optimal fuel economy at different speeds, fuel mileage usually decreases
rapidly at speeds above 80 km/h.

25

20—* : —wep tongtem | 0
F 7 ki JU—
g 5 : ’ 11T
S * .
=10 . —t

+

é 5 e . s v ‘

g 20 40 60 80 100 120 140 160

Speed (km/h)

The relation between fuel consumption F (/100 km) and speed V (km/h)
2
under some constraints is given as F = Y- _ v + 14.
500 4

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

1) Find F, when V = 40 km/h.

dF
i1 Find —.
(11) in v

(iii) (a)  Find the speed V for which fuel consumption F is minimum.

OR

(iii)) (b)  Find the quantity of fuel required to travel 600 km at the

dF
d V at which — =-0-01.
speed V at whic v

2
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ThIT HAETAT - 2

37. ToasX o1 WEHT QU I § TS YU HIg o &9 H AR @l & | IR i
M 3IfId dI¥eh a7 UG i o ol WEY 3N Aqfaid AER 1 ITeH
T HEEYUl 8 | Igfcid TER gH AHfdeh &9 & it The T@ar g 3R i *

I8 W I TGET <l @ |

(I 4 — 6 GUh)

TSR/ T AT -59/GUh
o\ TR — 5 g/ GUH
WY

(I 2 — 3 TGUh)
e azan/ @ 3t - 30 g/ G
‘ #7 3rft — 100 g / GTH

%A
. e -@ \ (4-5GT)
Sl %& ‘3 100 g / Gurh
.;g -

AN 9

M > (10 -15 GTh)
k%" i~ 30 g/ GO

X+y=6 ‘~A
4x +5y=28 x+2y=10

3Pid-1 FHId-2

3x+y=8

T IAER [oRINS & YR o @rE 9819, $8 X (x kg) 3R &8 Y (y kg), A
U T 16/kg 3N T 20/kg 1 T W 3UTSY &, H I AER h! AN i HA
HT A& B | sFaEt gRI fTd e & emmehfa-2 o femmn men R |

STeh el % STUR W, T gl o 3w i

Q)  Aehfd-2 & 39 T sHeiel w1 ggeiG i fafa S few o gETa &
& fAuifa e | 2

(i) AR T AT B Z = 16x + 20y I =IJdH HET &I, A x AR y I

A @ HINC 58 0 AFa =Aa| 81 | 98 JHd gQ T QU e sierg
& | =Ia9 ANTd 99d g, giad arra | $1d I | 2
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Case Study - 2

37. The month of September is celebrated as the Rashtriya Poshan Maah
across the country. Following a healthy and well-balanced diet is crucial
in order to supply the body with the proper nutrients it needs. A balanced

diet also keeps us mentally fit and promotes improved level of energy.

(4 — 6 Portions Each)

Fats & Sugar / ° Fats — 5 g/portion
= “.»_" Sugar - 5 g/portion
« %N\
sy > (2 — 3 Portions Each)
Pulses & Dairy /&% »)ﬁ% Pulses — 30 g/portion
o ‘ @ - 0% Dairy — 100 g/portion

Fruits & 5

Vegetables %
< K ‘

Cereals &

_ (10 — 15 Portions)
Millets - @ 30 g/portion
(< M.» ~ o

(4 — 5 Portions)
100 g/portion

x+y—6 ’~A
4x +5y=28 x+2y=10

3x+y=28

Figure-1 Figure-2

A dietician wishes to minimize the cost of a diet involving two types of

foods, food X (x kg) and food Y (y kg) which are available at the rate of
T 16/kg and < 20/kg respectively. The feasible region satisfying the

constraints is shown in Figure-2.

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

i) Identify and write all the constraints which determine the given

feasible region in Figure-2. 2

(i1)  If the objective is to minimize cost Z = 16x + 20y, find the values of
x and y at which cost is minimum. Also, find minimum cost
assuming that minimum cost is possible for the given unbounded

region. 2
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Th0T 3TETTAT - 3

38. I UREgd TohU 7T BRI shl TE&AT i SR dlei AR Jcg & AN o AR T

HTYT SITAT &, <1 §AT8 SIgTSl 379 e INag- 1 ded gierd d1ed 7 |

frec fehle a8 T 8a1s SI@S o gHeAd & ! JTRiehdl 0-00001% 7 |
T AAMT, 95% AW g Tob famm goe & &g Siifad s=1 @ 8 | 79
ST b geleat 9 g9 <t feufa # afl el Shfoa == 9d 8 |

A AT B 521 8 T Tk fom™ sl goied g8 @ 3R Ey 98 91 2 T g
T TR B8 B | T A 98 e 7 e IEf Am o 91 Sfifed 99 91 @ |

3T HIT o YR W, F Jot & I e

(i)  BaTS B o GUSAIEA = B ol TTRIhdT 1A hIT | 1

(i) P(A|Ep +P(A | Ey) FTd shifST | 1

(iii) (%) P(A) G HIfT | 2
HAAAT

(i) (@) PEy|A) d HIWT | 2
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Case Study -3

38. Airplanes are by far the safest mode of transportation when the number
of transported passengers are measured against personal injuries and
fatality totals.

Previous records state that the probability of an airplane crash is
0-:00001%. Further, there are 95% chances that there will be survivors
after a plane crash. Assume that in case of no crash, all travellers
survive.

Let E; be the event that there is a plane crash and Ey be the event that

there is no crash. Let A be the event that passengers survive after the
journey.

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

(1) Find the probability that the airplane will not crash. 1

(ii)) Find P(A | Eq) + P(A | E9). 1

(iii) (a)  Find P(A). 2
OR

(iii)) (b)  Find P(E, | A). 2
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T 4397 :
HETfeTied a1 &1 agd aiaer] & 9eq 3 371 G&d] & 9T g :

(1)
(ii)
(iit)

(iv)
(v)
(vi)
(vii)
(viii)

(ix)

59 Y97-97 7 38 Y97 & | @At yv7 erfdard & 1
I8 97-97 Qi @USI 7 [ifSa 8— &, @, T, 7059 & |

GUE & H Y7 G&I7 1 & 18 T% FFlasedid a9l o7 G&I7 19 TF 20 ST4HIT
uq d@ YIRT 1 3% & J97 8 |
T G 4 J97 G&IT 21 G 25 7% 377 TY-IHIT (VSA) FHR & 2 3] & J97 3 |

@Ug T 4 97 G&IT 26 T 31 T TY-3F09 (SA) JPR & 3 37H] & FoT & |
&g g 7 97 G&I7 32 G 85 % 9-3HIT (LA) JHR &5 37l & F97 8 /

TUE T Y Y97 G&IT 36 T 38 JHU 37eq7 JTRAT 4 37hT & J97 8 |

J97-97 H GHY fdheq 781 1297 71 8 | T, @8 @ & 2 Y¥l H, @UE T & 3 oI
4, @vs g %2 39 4 797 GUS & & 2 ¥l 7 FaRke® lahcy F Jae 1791 T

& !
Hopoiet H IqIIT aledd & |/

@ug <h

39 @IS H Sglahcdid Jo &, 1574 4% 97 1 3% H1 & |

1.

Iic A = [ay;] Th TeeHh TR 7, df Ffaiaa # 9 -1 981 8 2

0, I i=] .
A az=47" (B) a;=1,V1i,
Y {1, A i j Y !

. 0, G ixj

© 2;=0,Vi,] D) aij:{l, A i=j

AT R, Aot SR aredfass g@aneti sl 8= 8 | a9 f: R, > Ry, fx) =x2 + 1
TR 9Ty wetd

(A) Thehl g Tg T<BICHh el &8 (B)  ATSBEH @ T Uchehl gl &
(C)  Ueheh! 3T 3TT=BIch THT & (D) 9l Teheh! 3 3TN 7 & AT<8ceh
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General Instructions :

Read the following instructions very carefully and strictly follow them :

(1)

(it)

(iii)

(iv)

(v)

(vi)

(vii)

(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.

1.

IfA= [aij] is an identity matrix, then which of the following is true ?

(A) a" _— { ’ i ! . (B) a" —_ I v i i
lJ 1, l'f ii i 1J ’ ’

(C) a" -_ O U i j (D) a" - { ’ i i )
lJ ’ ’ lJ 1, if i— i

Let R, denote the set of all non-negative real numbers. Then the function
f: R, — R, defined as f(x) = x2+ 11is:

(A) one-one but not onto (B) onto but not one-one

(C)  both one-one and onto (D) neither one-one nor onto
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a
3. WA{
¢

b o haN o
d} Teh 11 ITE & oFeh flC adj A= AR |9, (a+b+c+d)

U B :
(A) 2a B) 2b
C) 2c D) 0

4. BT fix) = [1-x+ [x]|]:
(A) 3Hdd @ had x=1W (B) 37Hqd g %had x = 0 W
(C) 3IHAEx=0,1W (D) & forg W HAd &

5. 3fg T o s YSIU 15 cm/s i &L F o I 7, I 38 TRATT o =2 ol &L
B
(A) 1-5cm/s (B) 6cm/s
(C) 3cm/s (D) 2-25 cm/s

6. _[ flx) dx = 0, 3% ;

A fl—x) =1lx) B) fl—x)=-1fx)
(C) fla—x) =1x) (D) fla—x)=-1x)

7. Xlogxg—y +y=2logxTh 3T R
X

(A) JUFRTT =X Il 3TTehe] THIHLT T |

(B) G 3Tdehel HHIHUT o |

(C) 9uH Hife % g rahcd THIHT T |

(D) UH 37dehel GHIHr o1 formeht =1a qiefyg 161 2 |

8. AR a =21 —j+kamp =i+ ki da D E:
A) g giew S e w18

(B)  HHIR @few
(C) TR deaq aiea
(D)  HTE G
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3. Let A

b
= {a d} be a square matrix such that adj A = A. Then,
c

(a+b+c+d)isequal to:

(A)
()

4, A func
(A)
(®)

5. If the

2a B) 2b
2c D) 0

tion f(x) = |1—-x+ |x]| | is:
discontinuous atx =1only (B) discontinuous at x =0 only

discontinuous at x =0, 1 (D)  continuous everywhere

sides of a square are decreasing at the rate of 1-5 cm/s, the rate of

decrease of its perimeter is :

(A)
()

1-5 cm/s (B) 6cm/s
3 cm/s (D) 225 cm/s

a
6. _[ fx) dx = 0, if

—a

A)  fl—x)=1(x) B) fl—x)=-1x)
(C) fla—-x)=1x) (D) fla-x)=-1(x)
dy .
7. xlogxd— +y =2log x is an example of a :
X
(A) variable separable differential equation.
(B) homogeneous differential equation.
(C) first order linear differential equation.
(D) differential equation whose degree is not defined.
—> A A A — A A A - RN
8. Ifa =2i —j+kand b =i +j —k,then a and b are:
(A) collinear vectors which are not parallel
(B) parallel vectors
(C)  perpendicular vectors
(D)  unit vectors
65/3/1-13 Page 5 of 23 P.T.O.
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9. ﬁ@@x,yﬁz@%ﬁﬁwmﬁmﬁm:(x,BC‘Fﬁ'{yﬁ'UTazl'l?ﬁ
g, I ffcfad # 9 s-w 9 787 8 ?
(A)  cos?a+cos?P +cos?y=1
(B) sin? o + sin? B + sin?y = 2
(C) cos2a+cos2pB+cos2y=-1

(D) cosa+cosPB+cosy=1

10. U tRgeh NUTHT IS o 323 o | HuriEes =0 W o Ifae shedrd &
(A) gETd & (B) &g
(C) 3ea9 & (D) ST g

11. ¥ E 3R F ) U "gea 8 e e P(E) = 01, P(F) = 0:3, P(E U F) = 04
3, APEF|E)R :

(A) 06 B) 04 (C) 05 D)y o
12. ¥f¢ A 3R BTl fawm awfid 3oz &, @ (AB + BA) T :
(A) Towm gwfHa oTTegg B (B) TWiq Teg g
(C) I g B (D) TcaHe IMSE B
1 3 1
13. I |k 0 1| =+26%, AKkHI A3 :
0 0 1
A 2 (B) -2 (C) 2 (D) F2

14. 2X 1 I(ThaiS], 3X MUY, 7

X X
(A) [§j log 2 (B) [gj 1og 3
2) log3 3) log2

X X
(©) (gj log 2 D) (ﬁj log 3
3) log3 2) log2

15. AR |a | =23 -3<k<2 @ |ka | e:
&) [-6,4] B) [0, 4]
(C) [4, 6] (D) [0, 6]
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9. If o, p and y are the angles which a line makes with positive directions of
X, y and z axes respectively, then which of the following is not true ?
(A)  cosZa+cos2P+cosy=1
(B) sin? o + sin? B + sin?y = 2
(C) cos2a+cos2B+cos2y=-1
(D) cosa+cosP+cosy=1

10. The restrictions imposed on decision variables involved in an objective
function of a linear programming problem are called :
(A) feasible solutions (B)  constraints
(C)  optimal solutions (D) infeasible solutions

11. Let E and F be two events such that P(E) = 0-1, P(F) =0-3, P(E U F) = 0-4,
then P(F|E) is :
(A) 06 (B) 04 (C) 05 D) o

12. If A and B are two skew symmetric matrices, then (AB + BA) is :

(A) askew symmetric matrix (B) asymmetric matrix
(C)  anull matrix (D)  an identity matrix
1 3 1
13. If|k 0 1|=+6,then the value ofkis:
0 0 1

A) 2 B) -2 (C) =£2 (D) F2

14. The derivative of 2X w.r.t. 3¥is:

(A) [§j log 2 (B) (gj log 3
2) log3 3) log2

©) (gj log 2 D) (ﬁj log 3
3) log3 2) log 2

— —
15. If| a |=2and-3<k<2 then | ka | €:
(A)  [-6,4] (B) 10, 4]
(C) [4,6] (D) [0, 6]
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16.

17.

18.

aﬁ@%@aﬁx-aeﬂaﬁiz-aaﬁwmﬁmﬁﬁgwwatmﬁ%,?ﬁ
ITg TG y-3187 hl GTcHeh e | S hivf 41t 8, 98 8 ¢

I T

A 0 B) <© = (D) =

4 2
= fou T gaa &3 i, SFaudl 1 MEfaiegd § § SF-a1 9g HEud
22

Ay

(A) x+2y<76,2x+y>104,x,y>0
B) x+2y<76,2x+y<104,x,y>0
C) x+2y2>276,2x+y<104,x,y>0
D) x+2y276,2x+y>104,%x,y>0

2 0 0
e A=(0 3 0|8 AMALT:
0O 0 5
1 0 0 1 0 0
2 2
@ o L oo @ 3s0lo L o
3 3
0 0 1 0 0 1
i 5 ] 5
1 0 0
; 2 0 0 . 2 .
(©) — 10 3 O (D) — |0 =0
30 30 3
0O 0 5 1
0 0 —
i 5.
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16. If a line makes an angle of g with the positive directions of both x-axis
and z-axis, then the angle which it makes with the positive direction of
y-axis is :

A 0 ® © 5 D) =
17. Of the following, which group of constraints represents the feasible
region given below ?
AY
N
O
(A) x+2y<76,2x+y>104,x,y>0
B) x+2y<76,2x+y<104,x,y>0
(C) x+2y276,2x+y<104,x,y>0
(D) x+2y>76,2x+y>104,x,y>0
2 0 0
18. IfA=|0 3 O0f,thenAlis:
0 0 5
1 0 O 1 0O O
2 2
@ o 1 o ® 300 I 0
3 3
0O O 1 0 O 1
i 5] 5
1 0 O
. 2 0 O ) 2 )
C —|0 3 O Oy — 10 = 0
30 30 3
0 0 5 1
0O 0 =
i 5
65/3/1-13 Page 9 of 23
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J97 H&IT 19 3K 20 37967 U5 a& SRd 997 & | & %97 130 77 & 578 v &)
SITYFHIT (A) TIT TR &1 T% (R) FRT 37l 13537 7971 & | 57 F91 & @&l I} 714 157
77 gl (A), (B), (C) 3R (D) H & F7a F1Q |

(A) AR (A) 3R Th (R) GHI H&l & R @b (R), AR (A) i &
SITEAT hidT © |

(B) SAfYHAT (A) 3R b (R) THI Tl &, Tg dob (R), 3MHheH (A) hT T&l
T g1 Ll 3 |

(C) AMheH (A) T& 8, Wrg e (R) TeId & |
(D) 37 (A) TTd B, T ek (R) T 7 |

19. 3YFYT(A): YA AT Mg Teh foehvl TR B 2 |

7% (R) : T foenul aTreg H, foerul o Tt o1awe I B ¢ |
— — N N —
20. 3UFYT(A): TEW a I, A b W YT 341 & BT = a1 @fewr b
%
W,H’F@Ta qT |
7% (R) : TN e § & W b F AT H1 B I A A 2

o b ot & F A |
Qs @
57 @ 4 S -3 (VSA) T % 507 &, [ 59 %2 o § |
21. "M I hINT

sec2 [tan_1 lj + cosec? (cot_1 lj
2 3

22. () aﬁ,{x:ex/y%,;ﬁﬁ@w%d_y_logx—l

dx  (logx)?

AT

(@) f(x):{xzﬂ’ O0<x<l ¥ o1 sramerta 27 &1 sitg Hifv |

3—x, 1<x<2
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Questions number 19 and 20 are Assertion and Reason based questions. 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, but Reason (R) is false.
(D)  Assertion (A) is false, but Reason (R) is true.

19. Assertion (A) : Every scalar matrix is a diagonal matrix.

Reason (R): In a diagonal matrix, all the diagonal elements are 0.
. . . % % . . . % %
20. Assertion (A) : Projection of a on b is same as projection of b on a .
— —
Reason (R): Angle between a and b is same as angle between
— —
b and a numerically.
SECTION B

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

21. Evaluate:

sec? [tan_1 lj + cosec? (cot_1 lj
2 3

22. (a) Ifx=eXY, prove that dy = log X_21
dx  (logx)

OR

x2+1, 0<x<1
3—x, 1<x<2

(b)  Check the differentiability of f(x) = { atx=1.
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23. (%) UH A@ HINT

/2
j sin 2x cos 3x dx

0
AYAT

d 1
(@) femmng = Fx)= ——— 3 F(1) = 0, F(x) T1d ST |
dx lox — x2
24, foig Ao B, s i afem omen: 1 + 2] —k a1+ + k & =
A Tt [@1-ES &l 4: 1% U & 9l fawiod e o fog ¢ w1 et
wfest wa HIRT | [AB | : | BC | 5 iR |

25. WA RT R 4 S b 3 Yo afw ¥
g TR |a xb|<|al|b].
e ot e Rl |2 x b | =|a || Db |2

Qug 1

39 GUZ § TY-FTHIT (SA) FHR & F97 &, 1978 Jcd% & 3 3% 3 |
26. () ?ﬁ?\;’xcos(p+y)+cospsin(p+y)=0%,T'ﬁﬁ:@ﬁﬁm%

cos p g—y =—cos2(p+y),5|ﬁ pf@W% |
X

AT

(@) a3 bw 3 UH @ Hifve ek e wetm £, < aftenfya 2

x—2 +a, 3 x<2
|x - 2|

fix) = {a +D, Ile x =2
x-2 +b, I x>2
|x - 2|
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23. (a) Evaluate :
n/2

j sin 2x cos 3x dx

0

b)  Given & F(x) =
dx

OR
1

2X —X

> and F(1) = 0, find F(x).

24. Find the position vector of point C which divides the line segment joining

A AN A A
points A and B having position vectors i + 2j —k and — i +

—> —
respectively in the ratio 4 : 1 externally. Further, find | AB| : | BC |.

- -
25. Let a and b be two non-zero vectors.

> o - o
Provethat |[a X b | <|a || b ]|.

%
State the condition under which equality holds,i.e., |a X b | = |

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

26. (a) Ifxcos(p+y)+cospsin(p+y) =0, provethat

dy

cos p o cos? (p + y), where p is a constant.

(b) Find the value of a and b so that function f defined as :

f(x) =

SECTION C

OR

X=2 +a, if x<2
|x — 2]
a+b, if x=2
X=2 pif x>2
|x — 2]

1s a continuous function.

65/3/1-13
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27.

28.

29.

30.

31.

(%) A Fa IS S8 ®eH f(x) = 08X e et a1 Fiie BEwH
X
3 |
AYAT
(@) Faua [1, 21 ¥ fix) = g+z g Yo Bod f & (e Swag 3
X
e e = &t 39 i |
T HIT
x2 41
d
J 22
(%) 3a i :
2+sin 2x
eXdx
1+ cos 2x
STat
(@) ¥ Fa i
/4
J. - 1 dx
SINX + COSX
0
fafafega es gume sm=n =1 1o fafy @ ga Fifsw .
T et & SFard
x +y <800
2x +y <1000
x <400
x,y=>0
z = 4% + 3y 1 AfTHaH IR HIfT |
P, Q 3R R Tohefl &9t o CEO % &4 § T M ! FHTEHG ShAST: 4:1: 2

% U H § | 7 CEO, P, Q I R d&d Ul o fUscl a¥ &l a1 | oy
ST hl ATRIERATE SHAST: 0-3, 0-8 AR 0-5 8 | I Sl fUsed ay I a9 dQrd!
8, A1 ITRRdT 1 HIT T 78 R CEO % 98 W Yk % R g8 ¢ |
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27. (a) Find the intervals in which the function f(x) = log x is strictly
X
increasing or strictly decreasing.

OR

(b) Find the absolute maximum and absolute minimum values of the

function f given by f(x) = g + 2 , on the interval [1, 2].
X

28. Find:

J' X2 +1 dx
(x2+2)(x2+4)

29. (a) Find :
2+s1n 2x oX dx
1+cos 2x

OR

(b) Evaluate :
n/4

1
J - dx
sinX + cosX
0

30. Solve the following linear programming problem graphically :

Maximise z = 4x + 3y,

subject to the constraints
x +y <800
2x +y <1000
x <400

x,y 2>0.

31. The chances of P, Q and R getting selected as CEO of a company are in
the ratio 4 : 1 : 2 respectively. The probabilities for the company to
increase its profits from the previous year under the new CEO, P, Q or R
are 0-3, 0-8 and 0-5 respectively. If the company increased the profits
from the previous year, find the probability that it is due to the
appointment of R as CEO.
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39 GUE 7 HHF-IRIT (LA) YR & J97 &, 1978 Jcd% & 5 3% & /

32.

33.

34.

35.

0T A={-4,-3,-2,-1,0,1,2,3,4} T,
R={(xy) :x+y, 2% 9d qUIieh g} g IRATNG €9 R g | T3¢ foh R T
JoIdl §99 7 | gegar-an [2] off fafaw |

() foar man 2 fob ®o fix) = x4 - 62x2 + ax + 9 TIHT 3= TH x = 1 T
T AT 8 | ‘@’ 1 7 F1d hive, 3R 84 3= foig 7ma ki 5=
T 39 Bold f(x) 1 LAY IFAH I LA e qeq 79 9red gia1 2 |
Jrqa

(@) Ueh AR GTg <l <TG 1 IHATT 300 cm B | Th fcist s9H & I

3! Teh TohdR 8 AU Tl & | STRAIehR el bl fommd Ja hifse
a8 ST U fociet 1 TG 3Tfiehdd & |

THTREH o TN §, I x2 + y2 = 16 AT @130 x = — 20T x = 2 § R &
T &AHA 1T HIY |

%) Yaei X oYl _2-2 ppx-1_ ¥ =Z_7%>|f?|c€9q-1f§1
1 2 S

2 3 0 -3
Y TSRA aTell 38 @1 1 FHeR {1 AT ST S @ TS @rsl %
A B |

3rera

(@) UH o IqysS ABCD & a1 3§ A(-1, 2, 1) 3iR B(1,-2,5) 8 | Afe

C 3R D ¥ o arcll @ 1 aufieho X14 - Y+27 - Z;S g, @

YSIHT AB 3 CD & off= sl gt A hINT | 37d:, SHTAR =AY
ABCD &1 &5%d J1d hifag |
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SECTION D

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

32. A relation Ronset A=1{-4,-3,-2,-1,0, 1, 2, 3, 4} be defined as
R = {(x, y) : x + y is an integer divisible by 2}. Show that R is an
equivalence relation. Also, write the equivalence class [2].

33. (a) It is given that function f(x) = x* — 62x2 + ax + 9 attains local
maximum value at x = 1. Find the value of ‘a’, hence obtain all
other points where the given function f(x) attains local maximum
or local minimum values.

OR

(b)  The perimeter of a rectangular metallic sheet is 300 cm. It is rolled
along one of its sides to form a cylinder. Find the dimensions of the
rectangular sheet so that volume of cylinder so formed is
maximum.

34. Using integration, find the area of the region enclosed between the circle
x2 + y2 = 16 and the lines x = — 2 and x = 2.

35. (a) Find the equation of the line passing through the point of

intersectionofthelines§ = y-1 = z2-2 and x—1 =Y = z—1
1 2 3 0 -3 2

and perpendicular to these given lines.

OR

(b)  Two vertices of the parallelogram ABCD are given as A(-1, 2, 1)

and B(1, —2, 5). If the equation of the line passing through C and D

XI4 =7 +27 = = ; 8 , then find the distance between sides AB

and CD. Hence, find the area of parallelogram ABCD.

18
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3G GUS H 3 YR S7eTT TR F97 &, 577 b & 4 3% 3 |

36.

ThI0T AETIT - 1

- BE1 bl GG H ATCHG9aE 9 hid | Hee Hidl & | 3698 BE1 &
ATCH T 9gdT 3 | BTl o Ha&qut & 9T =cll 2 o AT 50% BHEI 7 3L
FHTYAT ST ITANT hich T &1 UTea hl 37 Ge ! HIA SR |

AT

=

Teh BT T o VA hl d¢H H Teh e H 1592 T 6 5 doh o1 THT FdId o
Hohdl & | Uk B g0 SAdId T T T2 shl &A1 1 TIRehal sed A= fea
TR

kx?2, x=1,2 3 %fau

P(X=x)= {2kx, x=4,5,6%% U
0, AT

ST x T2l <h! TEAT =l Jgd LT 7 |

39 g1 & YR R, FefaRed st & 3w 4

() IR feu mu wikerar seq 1 MRrehar e arfeien! o ®9 § =39wh hiog |

(i) ko1 AF F HIT |

(iii) (%) B g Adid foh T = sl TEAT T ALY 1T I |
HYAT

(i) (@) P(1<X<6)d iR |
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SECTION E

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

Case Study -1

36. Self-study helps students to build confidence in learning. It boosts the
self-esteem of the learners. Recent surveys suggested that close to 50%
learners were self-taught wusing internet resources and upskilled
themselves.

SELF-STUDY

-

A student may spend 1 hour to 6 hours in a day in upskilling self. The
probability distribution of the number of hours spent by a student is
given below :

kx?, forx=1,23
PX=x)=1:2kx, forx=4,56
0, otherwise

where x denotes the number of hours.

Based on the above information, answer the following questions :

(1) Express the probability distribution given above in the form of a

probability distribution table. 1

(i1)  Find the value of k. 1

(ii) (a) Find the mean number of hours spent by the student. 2
OR

(i) (b) Find P(1 <X < 6). 2
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37. U Ffved wen # et @ e Stan] T v Fivad aw 5 e
Y Y Fd §H ¢W1 A1 & | =ITdehl Jlig HSe 1 ITANT Hleh, e o 39
T <t gfg <@ T T h S R

Sframyy FifmEs 6 FEn (@)
i

Sfemopsti i gfg I o ATl STHhd SHIR W YRR feam T B

% = kP, 5@l P forelt off I ¢ X Sfiamgeti <1 SHEe 7 |

TR =T % MUR W, Fefafaa Jeai o 3 i

G) feu U Irord TR R USk FA AT hINU I TER 4 h
=ETdTeh] Hed o ®9 H Ith hilou | 2

(i)  afe Shamstt i SHEE t = 0 W 1000 3R t = 1 W 2000 &, df k T
A 1 Hf | 2
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Case Study - 2

37. A bacteria sample of certain number of bacteria is observed to grow
exponentially in a given amount of time. Using exponential growth

model, the rate of growth of this sample of bacteria is calculated.

Stationary

Log

Lag Tinis

No. of bacterial cells (log)

The differential equation representing the growth of bacteria is given as :

dp = kP, where P is the population of bacteria at any time ‘t’.

dt

Based on the above information, answer the following questions :

(1) Obtain the general solution of the given differential equation and

express it as an exponential function of ‘t’. 2

(i)  If population of bacteria is 1000 at t = 0, and 2000 at t = 1, find the
value of k. 2
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Th0T FAETAT - 3

SE Toh BT W& & U PaE i § 0Gg i oh (0T JGH i M
Jreft R 8 | $B BEN I ITh &0 ITATT & ATEIR W BEI &
STl &, Seleh 317 Wi 3! ol TTaeasharatl & YR W qL&ehd fohdl STl

gl

T IY Th Thdd $S AMGS & AGR W SMcrehlAT AR HgE ITafey gida
T IAl I BEG TGH Hdl & | T 2022 — 23 H, Thal 4 B ST I
T 3,000 T h HITHh SRR 3R A& 3R WY & @ § Harel 3uaey
B L ATl ! T4,000 Tk ohl W SEI h1 UTEhIT ohl |

$d U, 50 BET ® SEEM YGH H T JAR TR gl BEIREAT W
T 1,80,000 HTYes T fehaT TR |

IWYh I o MER R, Frafafea st % 3w e
(i) & T HIAT H AE BT ST B g, ST T F <k HINT |
(i) = <hIfSTY foh o Ted g1 3ATeYg HHISRLT b/ W & o1 7181 |
(i) (%) Al T TAM Hleh, TR gRI Tdh YhR hl Gl T3 Sl
<l |1 T hITT |
arera

(i) (@) 9 BEGRT I GAARET, ST Th TRl Bl AR Th HGET B
%! YGH HI TS 3, I TER Fad TG AT, dq The I ATAH @
1 AT ?
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Case Study -3

38. A scholarship is a sum of money provided to a student to help him or her
pay for education. Some students are granted scholarships based on their
academic achievements, while others are rewarded based on their
financial needs.

Every year a school offers scholarships to girl children and meritorious
achievers based on certain criteria. In the session 2022 — 23, the school
offered monthly scholarship of ¥ 3,000 each to some girl students and
< 4,000 each to meritorious achievers in academics as well as sports.

In all, 50 students were given the scholarships and monthly expenditure
incurred by the school on scholarships was < 1,80,000.

Based on the above information, answer the following questions :

i) Express the given information algebraically using matrices.

(i1)) Check whether the system of matrix equations so obtained is
consistent or not.

(ii) (a) Find the number of scholarships of each kind given by the
school, using matrices.

OR

(iii)) (b) Had the amount of scholarship given to each girl child and
meritorious student been interchanged, what would be the
monthly expenditure incurred by the school ?
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