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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 |

65/5/1/22/Q5QPS Page 18 of 24




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 § |
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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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