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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.

(11) Question Paper is divided into five Sections — Section A, B, C, D and E.

(111) 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.

(tv) 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.

(vit) In Section E — Questions no. 36 to 38 are case study based questions,

carrying 4 marks each.

(vitt) 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

—> — —> —> I
1. If a and b aretwovectorssuchthat | a |=1,| b |=2and a b = \/g,
_}
then the angle between 2 ; and —b 1s:
T T
A) — B =
(A) . (B) 3
5) 11
€ = D) —-
6
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A A P VAN

9. WEWa =2i-j+k,b=1-3]—bkauc =-31 +4] + 4k 5@ =
1 Y1371 I FAEUd Hd &, T8 8 -
(A) QchHHﬁllgﬁl‘ﬂG[

(B) T 3k -<hIvT A

(C) Us gufgams B (D) T THhI Py
3. UMTa ThAmaARTERESfU |4 | =ad, @
ng;|2+\;x;|2+\;x1§\2wm%
(A) a? (B) 2a“
(C) 3a“ D) 0
gfe A = 31 ; ZAATAZ+7TI=kA R, Ak B AE S :
A 1 _ _ (B) 2
C) 5 D) 7
1 -1 9 -2 0 1
5. WMTA=|0 2 -3 a&mB=% 0 2 —3| |aRAB=I2 AIAFARE:
3 -2 4 6 1 &
~9
(A) Ve (B) -2
.
(C) o (D) O
6.  x2 T x° h UL HThI T
2 3X
(A) ™ (B) >
(©) %“” D) 62°

7. B f(x)=|x| + |x—2]
(A) Fad g, g x = 0 qUT x = 2 T 3GheH1I T8 ¢ |
(B) 3@heHId g, T x = 0 YT x = 2 W HAd &l & |
(C) Hdd g, 9 hddl x = 0 T T T8 ¢ |
D) TN AT IMNAE 2= 0TqUT x = 2 W IThHT & |
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i A A A D A A A ™ A A A
2. Thevectors a =21 — ) +k, b=1-3)] —5kand ¢ =-31 +43 +4k
represents the sides of
(A) an equilateral triangle (B) an obtuse-angled triangle
(C) an 1sosceles triangle (D) a right-angled triangle
— —
3. Let a be any vector such that | a | = a. The value of
= e —% A g F O g
la x1|"+]laxj|"+|axk]| 1s:
(A) a? (B) 2a%
(C) 3a* D) 0
3 1 , _
4. IfA= - and A“ + 71 = kA, then the value of k 1s :
(A) 1 (B) 2
(C) 5 (D) 7
T —~1I & , —2 B 1
. LetA=|0 2 —-3|andB= 3 9 2 —-3|.If AB=1, then the value of
3 -2 4 6 1 A
A 1S :
-9
(A) — (B) -2
4
-3
C) — D) 0
6. Derivative of x* with respect to x°, is :
2 Ix
A — B —
(A) - (B) 5
© = D) 627
3
7. Thefunctionf(x)=| x| + | x—2 | 1s
(A) continuous, but not differentiable at x = 0 and x = 2.
(B) differentiable but not continuous at x = 0 and x = 2.
(C) continuous but not differentiable at x = 0 only.
(D) neither continuous nor differentiable at x = 0 and x = 2.
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0
8 tan? | — | dO T HH
I an (3] 0 2
0
(A) n+ 43 B) 343 —n
(C) V3 —m D) n-+3
dy 2
9.  3THhA GHIHI =+ =y =0, x # 0 1 AR 0T &
X X
(A) 2 (B) «x?
3, 3
2
(C) e X (D) elﬂg (2x)
10. %@ril_x—y_l—zﬁwzx_g_ 4 _2_4,,]_3«%1?:1&1 A o foTU e 99 3,
2 3 1 2p —1 7
98 3
1 1
Ay sz B) -
(A) > (B) >
(C) 2 D) 3

11. e T g (LPP) ekt Ema & g T 2, o 3699 BoH Z = 4x + y 6l
31frehan AH 2 :
b

90

(0, 50)

—

00 1
"/
0

/// A 30)(30=. 0)

AC | > X
10 20 30 40 50
(A) 50 (B) 110
(C) 120 (D) 170
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TC
8. The value of Itanz (gj do 1s :
0

(A) n+ 43 (B) 343 —n
(C) 3 —m D) n-+3
. . . . , dy 2 :
9. The integrating factor of the differential equation 3 y=0,x#01s:
A
2 2
A) — (B) «x
X
2
(C) ex (D) elos (%)
10. The lines ok AL B and 9 . . 4 are perpendicular to
2 3 1 2p —1 (i

each other for p equal to :
1
2 2
C) 2 D) 3

11. The maximum value of Z = 4x + y for a L.P.P. whose feasible region 1is

given below 1s :
Y

90

(0, 50)
50 4

-

10 20 30 40 50

(A) 50 (B) 110
(C) 120 (D) 170
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12. &f¢ Ueh A1gfeseh 9 X o1 UTfehdl sed, =1 2 :

X 0 1 2 3 4
PX) | 01 | k| 2k | k | 0.1
&l k Teh 3T3Td 3= 2 |

dl ITgfessh o X 1 HH 2 &H ohl TTR¥ehdl &

1 2
(A) E (B) E
4
(C) = D) 1
13. oM f(x) = kx — sin x , FiR 999 &, Ife
A) k>1 B) k<1
€) k>-1 D) k<-1

14. e @1 1 HIara e, 571 s fog foen fRafaafemr a = 1 — j 8, ¥ S At 8
—> A A\ A AN - .
AW r =1 +k +pu2i — j) S IAMNE, 8 :

(A) x-—2_y+1_5 (B) x—1 y+1 1z
1 0 1 Vs -1 0
® x——1:y+1:E D) x—lzl:z—l
2 -1 0 2 —1 0
a ¢ O
15. a¢|b d 0| T MW ATSE (scalar matrix) &, dla + 2b + 3¢ + 4d FTAE 8
0 0 5
(A4) O B) 5
(C) 10 D) 25
,_1]2 1
16. fengfrAl=— g, AR AT :
71-3 2
2 —1 g 1
A) 7 B
) 3 2 ) 8 2
1(2 -1 1|2 -1
C) — D) —
) 713 2 & 49(3 2
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12. The probability distribution of a random variable X is :
X 0 1| 2 | 3] 4

PX) | 01 | k| 2k | k| 0.1

where k 1s some unknown constant.

The probability that the random variable X takes the value 2 1s :

1 2
(A) 5 (B) E
4
(C) 5 (D) 1

13. The function f(x) = kx — sin x 1s strictly increasing for
(A k>1 B) k<1
(C) k>-1 D) k<-1

14. The Cartesian equation of a line passing through the point with position
A A — A A A A

vector a =i — j and parallel totheline r =i + k + u(2i — j), is

x — 2 +1 =z x—1 +1 =z
(A) p AL (B) o Sk P
1 0 1 2 -1 O
(C) x+1:y+1:E D) x—lzl:z—l
2 -1 O 2 -1 0
a ¢ O
15. If|b d O] 1s a scalar matrix, then the value of a + 2b + 3¢ + 4d 1s :
0 0 &
A) 0 B) 5
(C) 10 D) 25
. L1 2 1 o
16. Given that A= = — ~matrix A 1s:
7T1-3 2
2 —1 9 -1
A 7 B
(A) 3 2 (B) 3 2
1/2 -1 1 [2 -1
C) = D) —
© T3 2 @) 4913 2
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17. e A = P S, AMI-—A+A2_A3+ .2
[ 3 1
A B
(A) 4 3 (B) 4
0 0 1 0
C D
(C) 0 0 (D) 01

18. 37dhel HHIHT (x + 2y2) gi =y (y > 0) <hl HHTheT W%:

1

A) — (B) «x
X

C) vy (D) =

y

ITHHYT — Tob ST T
9 GIT 19 T 20 H Ush 3N (A) o §1¢ Ush deh (R) fear 3 | 9= 9 9 ¥t 3
T :
(A) 3T (A) U1 dob (R) HI T & | dob (R) AR (A) i I SATEIT HLdT
2 |

(B) 3T (A) aU1 @b (R) gHI @ & | @b (R) 31heH (A) i I8 = =&
T |

(C) 3T (A) T 8, T-g d (R) 3T ¢ |

(D) AR (A) 39T g ik deh (R) I & |

19. AT (A) : FEI R = {(x, y) : (x + y) Toh 31T &1 & AT x, y € N} Th Hqcd
gaYy 981 3 |
@ (R) : Tuff TTehd T@A3TT n o ToTT, 2n Teh WIST TE&1 2 |

65/4/3/21/QSS4R Page 10 of 24

e
gcollegedunlaa
India’s largest Student Review Platform

-



17.

18.

TPA = o _then the value of  — A + A2 — A3+ ... is:
(-1 —1 3 1
A B
()_4 3 ()__4_1_
0 0 1 0
C D
(C) 0 0 (D) 01
The integrating factor of the differential equation (x + 2y?) j—y =y (y > 0)
%
1S :
1
A) — (B) «x
%
1
©) vy D) —
y

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) 1s the

correct explanation of Assertion (A).

(B) Both Assertion (A) and Reason (R) are true and Reason (R) 1s not the
correct explanation of the Assertion (A).

(C) Assertion (A) is true, but Reason (R) 1s false.

(D) Assertion (A) 1s false, but Reason (R) 1s true.

19. Assertion (A) : The relation R = {(x, y) : (x + y) 1s a prime number and x, y € N}

65/4/3/21/QSS4R

1s not a reflexive relation.

Reason (R) : The number ‘2n’ i1s composite for all natural numbers n.
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20. 3RRYA (A) : fheft LPP % for ufteg gama &m o hivfi fog guie mu & |

7. = x + 2y 1 Jfehad A 3 fogati W 7 |

\'s
N

N (0, 60) T (120, 60)

60
30 +
(40, 20—
1 X
P Q
(60, 0)

@b (R) : T LPP fSi&e Ga71a &3 IRag &1, o1 3TaH &l iUy fog TEMI 2 |

Tis - g

SH @IS U 5 3Afd o7 ST ATl T &, 0 T 6 2 31 & |

21. (a) di¢y=cos® (sec? 2t) %,Fﬁ% 3T shifold |

AT

(b) I a¥ = eX~V B, I g HIToIT foh dy  logx |
dx  (1+log x)*

22. T U 1 A 6 cm?/s i G H 9¢ W1 & | T4 1 IS8T &A%hd h8 L H 9¢ &l 7, I

8ok fopT <h1 @118 8 cm & 2

23. TIMSU foh f(x) = sin x + cos x NI Jed % f, 3TaUe [Z | 5;] 4 Rt s 2 |
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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.

T (120, 60)

(40, 20—

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

region must occur at corner points.

SECTION - B

In this section there are 5 very short answer type questions of 2 marks

each.
_ 3 2 : dy
21. (a) Ify=cos” (sec”2t), find T
OR
dy  logx

(b) IfxY=e*" Y prove that — .
dx (1 +log x)?

22. The volume of a cube is increasing at the rate of 6 cm?/s. How fast is the

surface area of cube increasing, when the length of an edge 1s 8 cm ?

23. Show that the function f given by f(x) = sin x + cos x, i1s strictly decreasing

in the interval (“ | 5“)
4’ 4
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24. (a) — <x< — HfATtan! [ kil

2 2

_ | GieTdH ®Y H e hiToiT |
l1—sinx

(b) tan! (1) + cos™! [— %j + sin™! [ 1 ) bl HET HIH AT iU |

25. A cﬂﬂﬂq:j ax dx

(x? +1)(x?% — 4)

gug - T

S0 @S H 6 o1 -3t Y b Y94 &, 0 Tish & 3 3% 2 |

26. ﬁ?ﬂ%%y= (cos x)* + cos™! \/;, j_y 3Td ShiITTT |

X

27. (a) 3Idehel GHIH % =y cot 2x 1 TIR¥T® &1 3710 hifo, fean 2 fh yg] = 8 |
A

AT

¥

(b) 3T GHIHWT (x e * + y) dx = x dy o1 fIRI® 81 9 shifoe, e g fob y = 1

edgx=1% |

28. FTd <hIfST - Isec?’ 0 do
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24. (a) FExpress tan™! [1 ek ], where — < x < — in the simplest form.

—sSIn X 2 2

OR

(b) TFind the principal value of tan! (1) + cos™! [— —] + sin~! ( 1 ] .

25. Find :j “ dx.

(x? +1)(x? — 4)

SECTION - C
In this section there are 6 short answer type questions of 3 marks each.

: dy . P
26. Find d—y, if v = (cos x)* + cos™! Vx is given.
X

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

OR

(b) Find the particular solution of the differential equation

y

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

28. Find : j secd 0 do

65/4/3/21/QSS4R Page 15 of 24 P.T.0.
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29. (a) 52Ul A= ThR AR M AN S TEI H A TH AT @I AT & | AT IATH °

qTg=5AT Toh U1 THehTed1 ST 2, ST S1ewig Jrell 9=l 9 S1dl 8 | @l ¢ I <
TGI8 ST 91 B Shi JTRIShdT FATd <hITSIT |

3T

(b) Tk AT T YL HHEEAT HH hl TTRIeHT, Toryd &1 < A i JTiiehd § H1
2 | 39 9™ I Sl 91 IDTAT T | B: 3T 1 AT k1 ITRIhdT 54 FTd hifoTg | 39

2 ol HIET WY T hifolu |

30. TG el s Heh™ gRT I GETd &3 o Vi foig 3TTehid H ST T & :
Y

A

111 B (4, 10
ol (4, 10)

0, 8) A
8

C (6, 8)

0 2 4 o6 8

1) AR Z=3x— 4y It %o 8, a1 Z T AThdd T FTTd ShITT |

(i) I Z=rpx+qy, p, q> 03T B g, dl p YT q H 98 GaY FTd <hifora, Torgeh
foTu 7 <h1 31ferehdd 9 B(4, 10) 921 C(6, 8) WA |

n

4
x dx
dal. @ SRR I l1+cos2x+sm 2x

0

(b) T4 hifsT :jex | dax
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29. (a) A card from a well shuffled deck of 52 playing cards 1s lost. From the
remaining cards of the pack, a card 1s drawn at random and 1s found
to be a King. Find the probability of the lost card being a King.

OR

(b) A biased die 1s twice as likely to show an even number as an odd
number. If such a die 1s thrown twice, find the probability
distribution of the number of sixes. Also, find the mean of the
distribution.

30. The corner points of the feasible region determined by the system of linear
constraints are as shown in the following figure :

b 4

A

111 B (4, 10
a5 ] (4, 10)

0, 8) A
8

C (6, 8)

D (6, 5)

0 2 4 o6 8

(1) IfZ = 3x— 4y be the objective function, then find the maximum value
of Z.

(11) If Z = px + qy where p, q > 0 be the objective function. Find the

condition on p and q so that maximum value of Z occurs at B(4, 10)
and C(6, 8).

x dx

%
31. (a) Kvaluate: -{[1 + 08 2x + s1n 2x

OR
(b) Find:je-’f : 4~ | dx
(1+x2)? W1+
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Wis -

S WU U AR SI-IT ATA I 2 | Tk Y91 5 3Th 2 |

32. (a) AAMTA=R-{5!aaMB=R—{1} 8 | f(x) = x_g 2R IRTYd Bed £: A — B
X —
1 femm shifstu | ewiise ok £ uehehl 9 3TT<s1eh & |

3]

(b) ST shifere fob o aft areaterss T@ATAT o Tg=d R § qimiyd dey

S={(a,b): & a—b+ 2 TH T T&T 8}

ey, THIA I1 HshTH ¢ |

33. (a) @ gz 2y4— .1 _lz qYUT $8eh HIR Teh 319 W@ Sl foig (4, 0, —5) H BT

STt &, o &= <hl gl T <hITT |

AT

e x—-1 y—2 z-3 x—1 y-1 z-6 * :
(b) dFle W@ = ; W __7‘41@1'@1@%%,??[1{

T U ATd hISU | 37d: IS ST [EI3T o6 dAddd Ueh T bl Hfey Hh
forfigy, S feg (3,4, 7) 9 BRI 2 |

1 2 1
34, IACA=|2 3 -1 %,FﬁA—lslldch']ﬁq:
1 0 1

37 =1 Tfieptr b b1 &6 AT ShilNIY ;
x+2y+z=5
2x+3y =1
X—y+z=28
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SECTION - D

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

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

defined by f(x) = — 2 . Show that f 1s one-one and onto.
x L

OR

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

S = {(a, b) : where a — b + J2 is an irrational number} 1s reflexive,

symmetric or transitive.

33. (a) Find the distance between the line %—2}7 4_6—1_12

line parallel to it passing through the point (4, 0, —5).

and another

OR

x—1 y—-2 z-3 and x—1 y—1 z-—6
-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).

1 2 1
34. Find A1, if A=|2 3 —1/|.Hence, solve the following system of equations :
1 0 1

x+2y+z=25
2x + 3y =1

x—y+z=8
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35. (a) 9k y = x|x| o1 ATCE WU | 3FAd: 39 b, X-31& AT HIfedT x = —2 AT
x = 2 % 9 feR &7 T 8% FHTReE 8 T4 hiTU |

HIAT

(b) HFHTHH & TAM & ghega 9x2 + 25y2 = 225, W3 x = —2 T x = 2 AKX
X-3787 o o= fe’ &7 &7 &%e J1d i |

gl - ¢

3 WUS H 3 Yh{0] ITTTIT Y99 & | IAh Y94 < 4 37 & |

36. Ufed, T TR ATTAAT Teh & g hi o [l o foTT HTATEhR o foTT 3T 7 |

T o T ST hi SRR % &, STESTd o T ST <l JTRrehdT % AUT JATIAAT & I TH

ﬁﬂ'lﬁchdli% | =9 1 FeT Uk GER 8 %A 3 |

3 SR b STTYT 9L 3 9941 o 3T e

(1) T4 § 5T U DY Teh o g S ol ATkl 1 & ? 1
i) P(G| H) 3ma S$ifSC J& G, FG9d o g+ I @l g1t & ad1 H Ufgd o 7 =
ST <1 g & | 1
(iii) 379 ¥ et Teh o 4 TH ohl JTRIehdT 1A ShITTT | 2
YT
(iii) 379 ¥ I3 G o g A hi JTRIehal 1A STy | 2
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35. (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 9x% + 25y% = 225,

the lines x = -2, x = 2, and the X-axis.

SECTION - E

In this section, there are 3 case study based question of 4 marks each.

36. Rohit, Jaspreet and Alia appeared for an interview for three vacancies in
1

the same post. The probability of Rohit's selection 1is E Jaspreet’s
. | o . 1 . .
selection 1s - and Alia’s selection 1s ik The event of selection 1is

independent of each other.

Based on the above information, answer the following questions :

(1 What 1s the probability that at least one of them 1s selected ? 1

(ii) Find P(G | H) where G is the event of Jaspreet’s selection and H

denotes the event that Rohit 1s not selected. 1
(111) Find the probability that exactly one of them 1s selected. 2
OR
(111) Find the probability that exactly two of them are selected. 2
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37. U WK, hedboled T 350 A hespoted o W & o &1 & | HThe o Teh Td o ITIHR
e (p) % g T foieh aTel shedpetell <hl H&AT (x) ¢ Il & | oot 3R forepd arefl

T B T, MﬁWp=450—%me%

3YXeRd o TR 9T 3 97 oh 3T EIRTU

(i)  AfRad 3T R(x) = xp(x) I i o ToTT fehd=l ShTS (x) S BT 7 3794 I
T TITIH hilT |

(i) 3TTehan 31T % [T Teh Shosheicd o Godl bl &R i fohd T 9&HT BT ?

38. Teh W <hg H Tsh fVIeTeh Ueh eIy dRHSd § T8 IHchict diF T <kl S9Iidr 2 |
T o Toh gleiF O (0, 0, 0) T e g e i fordrl bl feafaal D, A 91 V ot 36 ThR & b

A A A A A A A A Ao
3oh fRafq-afeor s 21 +3j +4k, 71 +5) +8k @A-31 +7j) +11k 2 |

IUTTeRd b 3R 91 37 o I Sifoiu

(i) T&am Vv, f&ar A € fehai gl /g ? 1
4> .
(ii) DA <hi fesn ¥ v e -gfes ma hifsu | 1
(iii) VDA T |19 FTd hITIT | 2
AT
—> —>
(iii) Ffexwr DV 1afesr DA 9 Y& fehaaT & ? 2
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37. 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 — lx

2

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 1n price of calculator should the store give to maximise
the revenue ?

38. An instructor at the astronomical centre shows three among the brightest stars

1n a particular constellation. Assume that the telescope 1s located at O(0, 0, 0)

and the three stars have their locations at the points D, A and V having position
VA A AN A A\

AN N\ A AN
vectors 21 +33] +4k,71 +5)] +8k and—-31 +7 3 + 11k respectively.

Based on the above information, answer the following questions :

(1 How far is the star V from star A ? 1
——>
(11) Find a unit vector in the direction of DA . 1
(111) Find the measure of ZVDA. 2
OR
— S
(111) What 1s the projection of vector DV on vector DA ? 2
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