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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.

1.

The number of solutions of differential equation 3—1 —y =1, given that
y(0)=1,is:

A 0 B 1

C 2 (D) infinitely many
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fog (0, 1, 2) § x-318 W S T & o U1G o ez @ :

(A)  (1,0,0) B) (2,0,0)
(C) (5,0,0 D) (0, 0,0)

Teh Raeh MU g9t & g+t sgaqdl g fad swafass & g B
(A) Th ARG & (B) U %A &
(C) U uiteg & (D) U gETd &

T Rl TR § E foreht ufcest @mfse S i wsh gen 3, @1 P(S|E) UK 8 :
(A) PSNE) (B) PE)
<© 1 D) 0

Hife 36 e} Afeer e, el s Ifafe — 1,031 18, 6 9@ 7 :
A 1 B) 3
Cc 2 D) 39

x=1W di[cos(logx+ex)]5|'€lﬁ|'{%:
X

(A) —sine (B) sine
(C) —-(A+e)sine (D) @@A+e)sine

Aahel THHWT (y7)2 + (v')3 = x sin (y) ol 914 :
(A) 1% B) 2%
C 3% (D) R & &
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2. For any two vectors a and b, which of the following statements is
always true ?

- > - > - > = >
(A a.b>lallb] B a.b=|allb]
- > - > - > = >
© a.b<lallbl D a.b<lallb|
3. 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)
©) (J5,0,0) (D) (0,0,0)
4, 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)  a feasible region
5. Let E be an event of a sample space S of an experiment, then P(S|E) =
(A) PSNE) B) PE)
< 1 D) 0
6. The number of all scalar matrices of order 3, with each entry — 1, 0 or 1,
is :
A 1 (B) 3
) 2 (D) 39
d :
7. —[cos (logx+eX¥)]atx=11is:
dx
(A) —sine (B) sine
(C) —-(1+e)sine (D) ((Q+e)sine

8. The degree of the differential equation (y”)2 + (y")? = x sin (y) is :
A 1 B 2
C) 3 (D)  not defined
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10.

11.

12.

13.

s Tfew, SRR afeEi L + k 3 i — k, oM Waw B, B
@A) 25 ® ]
i-k i+k
c D
(C) 7 (D) 72
@ XT_l —_y= 226+1 % THI T Giew & feh-aumd &
A 2,-1,6 B) 2,1,6
€ 2,1,3 D) 2,-1,3

cosx —-sinx 0
Ifd F(x) = [sinx cosx 0| @1 [F®)]2=F(kx) g, d ko1 99 7 :
0 0 1

A 1 B 2
C 0 D) -2

Ifg Tk [T x-3187 61 gaTeHn TSR0 6 WY 30° T HIV, y-37&T hl GATHS foum
o 1Y 120° hT IV ST 8, A1 T8 TGT 2-3787 hl G-TcH [T 6 T ST I
A 8, TB B

(A 90° (B) 120°
(C) 60° (D) 0°

e Th 3 x 3 o AN MR % AWl AT I AMTHA 9 7, ql 396 A
JTEIE! T OB BAT :

A 0 B 9

C) 27 (D) 729
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9. The unit vector perpendicular to both vectors /1\ + 1/; and /1\ — ll; is :
A A
A 2j B ]
r 7 oD
© D
J2 J2
10. Direction ratios of a vector parallel to line XT_l =—y= 226+ 1 are
A 2,-1,6 B) 2,1,6
< 2,1,3 D 2,-1,3

cosx —sinx 0
11. 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

12. 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°

13. 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 0 B) 9

C) 27 (D) 729
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14.

15.

16.

17.

= A H qRWNG T godal 999 R ¥ &4 Jodal am A; =1, 2,
foru Frafafaa @ 9 s-u1 %= 9t 7587 2 2

n

(A) A = A
i=1

(B) AiﬂAj?ﬁd),iij

(C) xeAdNxecA=A=A

(D) & i TG, A; & @t U9 TH-gE % H1Y He19d 21d 3

—a b c

e | a -—b c =kabc%,?ﬁk<‘=b"[m%:
a b -c

A O B) 1

<) 2 (D) 4
|X|+3, ?T%XS—3

flx) = ¢ —2x, Jfe —3<x<3
6x+2, I x>3

S ARHTINT e o STETdcad] o Toigatl hl E&1 @ :

A 0 B 1

€ 2 (D) 3

Hod flx) = x5 — 3x2 + 12x — 18 ;

(A) RW R gouE 3
(B) R [ a¢dwmH 3
(C) RWAdr ot gdae g 31 9 & R 3w 8

(D) (= oo, 0) T R BT&HH 2
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14. Which of the following statements is not true about equivalence classes
A;(i=1, 2, .... n) formed by an equivalence relation R defined on a set A ?
n
(A) A = A
i=1
(B) AiﬂAj;t(l),iij
(C) xeAiandxeAj:Ai=Aj

(D)  All elements of A; are related to each other, for all i

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

|X|+3, if x<-3
16. 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

17.  The function f(x) = x3 - 3x? + 12x — 18 s :
(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 a
18. 3fe J 2 e2X dx = j ede%, q @R A B
0 0
A 1 B 2
) 4 (D) 1

¥¥7 G&IT 19 3K 20 35HT TF T ATNRT 597 & | G F97 1€ 7T & 575 b Fi
SHUHYT (A) T G&R & T (R) GRT 371 1637 797 & | §7 Fo4] & &&1 IR 19 157
77 gl (A), (B), (C) 3R (D) H & F7a< F1T |

(A) AR (A) 3R Th (R) THI Tl & TR @b (R), AR (A) i F&t
ST AT § |

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

(C) ANHeH (A) T& 8, Tg e (R) Td & |

(D) M (A) Ted B, 90 b (R) T8 R |

-
a

19. AT (A): AR ARE 2 K b FRC, 4 . b = b
7% (R) : A YRR TSt 2 M b BRI, a x b = b xa.

20. SHHYT(A): THREl TH TAGG IHE A % U, B'AB T& fawH wwfia
g BT 2 |

% (R) : T 11 ATYE P TawH A9 ATegg Hhearw, Alg P/ = — P.
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a

18. If J- 2 e2Xdx = I eX dx, the value of ‘a’ is :

0
A 1
) 4

0
B) 2

o

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) :

Reason (R) :

20. Assertion (A) :

Reason (R) :

65/2/2-12

- e T S
For two non-zero vectors a and b, a . b = b . a

- e T S
For two non-zero vectors a and b, a x b = b x a

>

For any symmetric matrix A, B’AB is a skew-symmetric

matrix.

A square matrix P is skew-symmetric if P" = — P.
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37 GUZ T 3fq TG-3FIT (VSA) FHR & J97 &, 78 I3 &2 37 8 |

21. AR WEH fx) = x + + (x £ 0) & TYME I=qd AR TUFE Feaq oM,
X

SAY: M 3R m g J&d &7, @l (M — m) 31 HH J1d i |

22. UM A hiNT :

23, WU fh fix) = eX—e X+ x—tan~! x 379 Iid H @ 97 2 |

24. () tan_l(— %} + cot_l(%j + tan_{sin (— gﬂ ST A 1T HITT |

AT

(@) WM f(x) = sin~(x2 — 4) T I1d T4 ST | 35T afer ot sma HifS |

25. (#) f(x)=|cosx| Hlx= g T AThHAT hl A HIT |

AT

2
(@) aRy=Asin2x + B cos 2x 3 Y _ky =08, & k F 99 7@

dx?
HilT |
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SECTION B

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

21. 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

22. Evaluate:

a3
2
X
I 5 6dx
X+ a
0

23.  Show that f(x) = eX— e X + x — tan~1 x is strictly increasing in its domain.

24. (a) Find the value of tan™! (— %j + cot™1 (%) + tan~1 {sin (— gﬂ )

OR

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

25. (a) Check the differentiability of f(x) = |cos x| at x = g

OR

2
(b) Ify=Asin2x + B cos 2x and 3—}27 — ky = 0, find the value of k.
X
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59 GUE § TY-FHIT (SA) FHR & F97 &, 578 Jcdeh & 3 3% & |

26.

27.

28.

29.

30.

31.

(%) 3D FHIR 2xy+y2—2xz? = 0 = fafsre g a0 Hifse; fen
X

TMey=2,I9x=1% |
STt

(@) AFHhd THET y dx = (x + 2y2) dy 1 SIS &A T HIT |
afy @fw &, b 3 2a +3b WO GRWE, @ a I b % 6=
IV T HIFT |

YT} o Teh SIS bl Ush 1Y 3IDTAT ATl & | Al X, ITEl & H9L Hefehl W 3TS
TEATAT o UT-3TR Sl <k LT &, dl X T TTHIehdl S JTd i |

WW:

J. x2 . sin~1 (x3/2) dx

() =g x30 y20 = (x + y)50 %,ﬁﬁl@ﬁﬁnﬁg—i =§.

AYAT

(@) ? I e, Ife 55 + 57 = 551,
X

(%) HH @ KN :
2
J‘ /Z—de
2+x
—2
3AAqAT

(@) @ i

1

dx
-[ x [(log x)? — 3 log x — 4]
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This section comprises short answer (SA) type questions of 3 marks each.

26.

27.

28.

29.

30.

31.

(a)

(b)

SECTION C

OR

y dx = (x + 2y2) dy

2xy+y2—2x2% =0;y=2,whenx =1.

Find the general solution of the differential equation :

Find the particular solution of the differential equation given by

- - — - )
If vectors a, b and 2a + 3 b are unit vectors, then find the angle

%
between a and b .

—>

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.

Find :

(a)

(b)

(a)

(b)

65/2/2-12

I x2 . sin~1 (x3/2) dx

If x30y20 = (x + y)°0, prove that ? =
X

OR

Find dy Jif 55+ 57 =55,
dx

Evaluate :

2
J‘ 2—XdX
\/2+X
2
OR

Find :
1

dx
-[ x [(log x)? — 3 log x — 4]

Page 15 of 23
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39 GUE 7 HH-IRIT (LA) YR & J97 &, 978 Jcd & 5 3% & /

32. p el M A shifee forees fore @

- A

r =31 + @+ D] +BL+ 2k 3R
= A n

r =i -3uj +(pu+7k

WO wedd AR gfdesd Wt B | & Mg 3 T@ietl w1 gidese fag o S
it |

5 0 4 1 3 3
33. (&) I A=|2 3 2|amBl=|1 4 3|32 @ (AB)! @ FifvT |
1 21 1 3 4
| (AB)~1| ot 3 Shife |
AT

111
(@) femmmaf A={2 3 2|, @ A-l 3@ SivT | 3@ 39 T A
11 2

fa

[N aN [a) o
(ATl d AHIeh (Y] [denlY
x+y+z=1

2x+3y+2z=2

X+y+2z=4

1 &l 1A hITT |
34. IR YoM IqAe § y2 = 4x, x = 1 3TN x-31& & TR & 1 &A% A; G Y& &
3N y2 = 4x,x = 4T ToR &F 1 &TBA Ay G ST &, Al Ag : Ay T HINT |
35. (%) 5T B B £: R > RI fx) = ——=_ g0 wienfi 3, 9 @1 v 3

1+x2
3R T & TeSEH 7 | WY B, Y= A Fia hifore fed femm mn wed
f: R — A Th AT<sTeh B &l 1T |
HAAAT
(@) N x N (F& N JThd &I 1 9= 8) W Th d99 R HH THR
Ted @ -
(a,b)R(c,d)oa—-c=b-d
a¥isY fob R Toh qoddr a4 2 |
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SECTION D

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

32. Find the value of p for which the lines

—> A A A
r =xAi +@2r+1)j +BA+2)k and

—> A A A
r =1 —-3uj +(pu+ 7k

are perpendicular to each other and also intersect. Also, find the point of
intersection of the given lines.

5 0 4 1 3 3
33. (@ IfA=|2 3 2|andB1=|[1 4 3|, find(AB)L
1 21 1 3 4

Also, find |(AB)1].

OR
1 11
(b) Given A=|2 3 2/, find A~L. Use it to solve the following system
1 1 2
of equations :

x+y+z=1
2x+3y+2z=2
X+y+2z=4
34. If A denotes the area of region bounded by y2 = 4x, x = 1 and x-axis
in the first quadrant and Ay denotes the area of region bounded by

y2 = 4x,x = 4, find A : A,

is neither

35. (a) Show that a function f: R — R defined by {(x) = 2
+X

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.
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39 GUS 4 3 YHIU TEFT 3MEYIRT §97 &, 1978 Jeoib & 4 37% 3 /

Th{0T FAETAA - 1

36. TUdeX o1 HEMT QU < W TS YINU 08 o &9 § HAR™T STl & | IR ol
a3 TV qd TG i oh ¢ TaE IR Agferd STER I I
T HE@Ul & | Hgicid TR g6 Ay &9 § Wi e T@ar g 3R i

SE T ! ST ol 8 |

3RId-1 3TTRIA-2
T AER foRive 31 TR & @™ 9a@el, %8 X (x kg) 3R B8 Y (y kg), S
HAIM: T 16/kg IR T 20/kg i G W UTSY 7, H Ith TGN hl AT hl hHHA
T =TEAT & | SFEl g Had ETd & SAehid-2 H fg@mn T g |

39 AT o YR W, T I & I e

()  Aehfd-2 & 39 Tl sHeiel 1 ggEiG i fefa S few o gETa &
&1 frgif@ = 2 |

(i) AR I AT B Z = 16x + 20y I =FaH HT &I, al x IR y I

A @ HIGT 58 = ARG =Aa| 81 | 98 JHd Y T QU Y sierg
& ¥ I AN T ], A9 ArTa ot 31d Hifee |
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SECTION E

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

Case Study -1

36. 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.

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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37. 9 Uiagd foru Tq ABRT 1 §&1 I RET A2l 3R T & IR & MR T
AT 7T 8, A1 8413 SIETS 376 doh qHag 1 Ted gaerd a1e4 7 |

fUoc Teple odTd 2 foh gaTs SIETS o GHEAWEd Bl bl TTfrehdl 0-00001% & |
T AAT, 95% AW g Tob fadm gHe & a1g Sifad s=1 @ 8 | 79
IS feb Geledt 4 g <l fevrfd # vl a6l Sfiferd == 3rd @ |

A AT By 921 8 o6 T fom™ i gelel 88 8 3R E, 98 921 2 Toh g
TeeAT TR1 8% B | WHT A 98 U 3 e AEfl Am o g Sfifed 99 91 @ |

39 FIAT b YR W, F 791 & IR e

(i)  BaTS B o QUSRI A & ohl JTRIhdT T HIT |
(i) P(A|Ep) +P(A | Eg) STd shIfT |
(i) (%) P(A) AT HINT |
HAAT
i) (@) P(Ey|A) Td HNT |
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Case Study - 2

37. 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 | E{) + P(A | E9). 1

(iii) (a)  Find P(A). 2
OR

(iii)) (b)  Find P(E, | A). 2
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38. IEEHIST | 397 ! @UA & Wl g AR TR q«AT YW § =907 3R a1y Tfawy
% UNUTHEEEY S99 I S=d A Bl Al & | Sdfh aTgd STerT-3TeT A W
A 38 AITEAT Toh TgAd &, U AW AR W 80 km/h ¥ FH 61 T
WAt T e R |

S IYI3AT o dgd 39 ! @I F (1/100 km) IR T V (km/h) & = gey
VZ Vv

- __ X ™
=00 4+14;mﬁm 2

STeh e % STUR T, T gl o 3o i
()  F 31d shifse, S€feh V = 40 km/h.

(i) g—\F] JTd <hIfTT |

(if) (%) TG I V AE hINT T& 3949 @Id F =Ja¥ gt g |
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38.

Case Study -3

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.

The relation between fuel consumption F (//100 km) and speed V (km/h)

o v: v
under some constraints is given as F = — — — + 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
speed V at which ar =—0-01.
dVv
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