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(zeneral 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 s divided into FIVE Sections — Section A, B, C, D and E.

(111) 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.

(tv) 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.

(vi) 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.

(viir) There 1s 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.

(ix) Use of calculators is NOT allowed.
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1.  eSI** T cos x h FTUY 3TIhoTS &

(A) sin x eSin (B) cos x eSin“

(C) —2 cos x eSin“x (D) —2 sin? x cos x eSIN°X

2. UCABR2HBITHITNIR 2 ad|A|=—278, al|bA'|FTUFR:

(A) -50 (B) -10
(C) 10 (D) 50
3. oM f(x) = ;C 2 o1 v e % NI UA T E, T8 8
X
(A) 2 B) 1
(C) O (D) -2

4. Thdshy="Tx— x> e g aUT x, 2 $hTs Uld H. shl &L H ¢ &1 & | I5h ohl &TcA o e
H e, I x=5%, @

(A) — 60 SH1e/H. (B) 60 ThTs/4.

(C) — 70 ShTs/A. (D) — 140 SHTz/A.

5. 3T P AT Q 1 TUHGA Ush faehul TR & | Al 3@ Q i hife 3 x 2 8, @
ISR P HI il &

(A) 2 x2 (B) 3x3
(C) 2x3 (D) 3 x 2

6. f(x)=x%2—4x+ 5 gUURAMNdHA{: R > R

(A) Tehehl &, TG JTTSICH &l & | (B) 3TT=81Ch &, T Ueheh! & © |
(C) TUehsh! QT 3TT=STceh <HI & | (D) A4l Tsheh! 3R T &I HAT=Se 2 |
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SECTION - A

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

‘ . S N ;
1.  Derivative of e¥™™* with respect to cos x 1s :

(A) sin x esin’x (B) cos x eSinx
(C) —2cosx eSinx (D) —2 sin? x cos x eSin“x
2. If A1is a square matrix of order 2 and ‘ A | = —2, then value of ‘ HA' ‘ 1S :
(A) 50 (B) -10
(C) 10 (D) 50
3. The function f(x) = ; = has a local minima at x equal to :
X
(A) 2 B) 1
(C) O D) -2

4. Given a curve y = 7x — x° and x increases at the rate of 2 units per second.
The rate at which the slope of the curve 1s changing, when x =5 1s :

(A) —60 units/sec (B) 60 units/sec
(C) =70 units/sec (D) —140 units/sec

5. The product of matrix P and Q 1s equal to a diagonal matrix. If the order
of matrix Q 1s 3 x 2, then order of matrix P 1s :

(A) 2x 2 (B) 3 x 3
(C) 2x3 (D) 3x2

6. A function f:R —> R defined as f(x) = x* —4x + 5 is :

(A) 1njective but not surjective. (B) surjective but not 1injective.
(C) both injective and surjective. (D) neither injective nor surjective.
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7. AC sin(xy) = 13, j—yW%
X

1 FoshH AT 3

(B)

(D)

i e

(B)
(D)

L 2 W
=~ W W

1
4

2, AABTAMAS :

9. I A= :aij] Ueh 2 x 2 3Tz %, Sram Ay = maximum (1, J) — minimum (1, j) gl
Yed @, al T8 A2 7

(A)

(C)

= O O

(B)

(D)

10. AfC A, Sife 3 1 T a1 AT & a4 |adj-A| =8 %, I [AT| 1AM 7 -

A 2
(C) 8

/2

11. f cot O cosec2 O dO HTHH 2

/4

1
(A) -

(C) O
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7. If sin(xy) =1, then & i equal to:

dx
X X
A) - B) -=
Y
(C) = o -Y
X X
7 -3 -§ ;
8. Ifinverse of matrix |—-1 1 0 |1s the matrix , then value of A
-1 0 1 ’
1S :
A) 4 (B) 1
C) 3 D) 4
9. Find the matrix A%, where A = [aij] 1s a 2 x 2 matrix whose elements are
given by e = maximum (1, J) — minimum (1, ) :
0 0 0 1
A B
(A) 0 0 (B) 10
1 0 11
C D
(C) 01 (D) I

10. If A 1s a square matrix of order 3 such that the value of ‘adj*A‘ = 8, then

the value of \AT‘ 1S :

B) —2
(D) 242

11. The value of f cot O cosec? 0 dO is :

1
(A) 5
0
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12. Hlﬂohddj dx I & -
\/9—43:2

l t =l 2x | l | 2_33

(A) 65111 [3].0 (B) 251I1 (3]+c
s [ 22 3t 221,

(C) sin [SJH: (D) 25111 (3).0

13. a?m’y2=4xﬁmx=1@ff§ﬁ??ﬁaﬂ§uhhm%:

4 3
64 32
) )

14. 3Tdehced THIHT ? — "V HT HUH FA B
X

(A) e¥*+eV=c (B) e*+eVY=c¢

(C) ¢ Y =¢ (D) 2e**Y=c

15. @1 2= - %mY-amaﬁaderch U ECIRIRIPIE I LS

1 -1
DT 3T
DT ir

16. foig (1, -3, 2) & BRI aTefl AT W@ ¥ = (2 + A)1 + A + (24 — 1)k = THIH Th
LT T ST THROT 2

x-1 y+3 z-2

xt+l y—9 zZ+2

A B
(A) 2 0 =" (5) 1 1 2
x+1 -3 z+2 x—1 +3 z-2
(C) o Al pe (D) o de e
2 0 -1 1 1 2
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12. The integral f o 1s equal to :
\/ 9 — 4x°

l s | 2x . l - | 2% .
(A) Gsm [3].0 (B) 2'5511:1 [3].0
(C) sin™* [%""]ﬂ: (D) %sin_l [%"’]ﬂ:

13. The area of the region bounded by the curve y* =4x and x =1 is :

1 8
e 3 D) 3
64 32
) )

14. The general solution of the differential equation
dy

— =" Vis:
dx
(A) e*+eV=c (B) e¥+eY=c
(C) e*"Y=c¢ (D) 2e*7Y=c¢
15. The angle which the line T = yl = (Z) makes with the positive direction of
Y-axis 1S :
OT 3T
A) — B) —
(A) - (B) 3
OT T
C) — D) —
(C) 3 (D) 2

16. The Cartesian equation of the line passing through the point (1, -3, 2) and
parallel to the line :

T=(2+ M1 +A] + @2\ — Dk is

x—L Y+3 Z—2 T+l Y-8 244

(A) (B)

2 0 -1 1 1 2
x+1 -3 Z+2 x—1 +3 zZ-2
(C) =2 (D) ==
2 O -1 1 1 Z
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17. 3Ife A 3TR B I 9ATE 39 YR & foh P(A/B) = P(B/A) = 0, d9 :
(A) AcB, wWgA=B B) A=B

) Anb=¢ (D) P(A)=P(B)

18. p aUT q A fagati P 1 Q = feufd |fcy g | foig R t@rave PQ 1 3 : 1 % UM
4 fayTiord shtdt 8 auT foig S T@ravg PR %1 0ey foig 2 | S w1 fearfd |fewr 2 -

—>_|_ —> —>+ —>
) 2 43q ®) X 83q

5p + 3q 5p + 3q
© — D) — %

ANTHYA — b JATHTG I

e : a9 19 91 20 Y T U TR (A) &+ 91 Uk deh (R) fean man g | f=
fehed] | H E&l IT AT :

(A) 3ANTHLA (A) 9U1 b (R) ©HI T & | deb (R) ANTRAA (A) Tl AT HidT B |
(B) 319 (A) U1 b (R) SHI AT & | deh (R) 3TTHHY (A) ohi SR Ta81 i |
(C) 3TThYH (A) T 7, Tq deh (R) 318 2 |

(D) 3THYA (A) 318 8, ik deh (R) T 2 |

19. ISR (A) : diew

=61 + 2] — 8k

—} FAY FAY Fat

b = 10i — 2j — 6k @

¢ =4i—4j+ 2k

Teh bl B3 <At YT1ati b i ad 2 |
@b (R) : O I Aicy 99 § i o 9@ T8l &, Wb B sHd &, I1q
3ehT TR S |iesr g1 31T fheal gl AfeuIl o1 IR & e &
gq 2l |
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17. If A and B are events such that P(A/B) = P(B/A) # 0, then :
(A) AcB,butA=B (B) A=B

C) AnB=¢ (D) PA) = P(B)

18. The position vectors of points P and Q are p and q respectively. The point
R divides line segment PQ i1n the ratio 3 : 1 and S 1s the mid-point of line
segment PR. The position vector of S 1s :

—> —> > —>
p + 3q_ p + 3q_
(A) 1 (B) 3
5p + 3q 5p + 3q

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) 1s the

correct explanation of the 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) 1s true, but Reason (R) 1s false.
(D) Assertion (A) 1s false, but Reason (R) 1s true.
19. Assertion (A) : The vectors

a=6i+2] —8k

A Al M

b =10i— 2] — 6k
¢ =41i—-4) + 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 1s zero vector
or sum of any two vectors 1s equal to the third.
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20. MBI (A) : y=cos ()1 ud[-1, 1] & |

@ (R) : y=cos_1(x)°mg{sqmlomw[O,ﬂ]—<E>%l

G Ug -9
3 @UE 1§ 5 fd T -3 994 8, oHH T o 2 37 ¢ |

g
21. ?Jﬁ{ = sin_{—2 + cos! [—I-J aAuT

b =tan™! (\/g)—cot‘l[ 2, dl a + b &1 HH AT shiToIU |

5

22. (a) FTdhiT : fces?’ x elogsinx g,

AT

(b) iTd ;J5+4x x2

23. TH UTSY ¥ @ 15 ecm®/minute 1 @ & TR E 8 | et g3 W@ Yo W ush van w1 a=r
& TSEeh! 318 Tea STTYR i ST &1 1/3 9T 8 | 10 d & I ohl SdTs fhd L H &g
EaagIaE 4em 2 ?

24. Toig (2, 3, —5) ¥ Bl M aTell TUT MR 318 H FHH IVl SHM JATell [T 6T Fiew
HIRLUT SATd hITIT |

(1
o — 1 s 5 () .
25. (a) HATUd shitee b f(x):-:xsm(x) * 7 e afend B £, x = 0 W Had
O , x=0
& I8 |
AT

(b) f(x) = |x — 5| R IRATG B £l x = 5 T TSR <hl ST hITT |
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20. 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

0.1]-{

F

T

2,
SECTION - B

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

i
21. Ifa=sin1 Q + cos™1 (—1—) and
2 9

b =tan (V5) - cot - |

then find the value of a + b.

22. (a) Find: fCOSS x elogsinx dy

OR

. 1
(b) F1nd:f5+4x_x2dx

23. Sand is pouring from a pipe at the rate of 15 cm?/minute. The falling sand
forms a cone on the ground such that the height of the cone 1s always one-

third of the radius of the base. How fast 1s the height of the sand cone
increasing at the instant when the height 1s 4 cm ?

24. Find the vector equation of the line passing through the point (2, 3, —5)
and making equal angles with the co-ordinate axes.

25. (a) Verity whether the function f defined by

xsin[l) cxz0
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.

f(x) = 9
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L ]
gcollegedumaa
India’s largest Student Review Platform

S—




«us -1

39 @IS H 6 TY-ITHII Yo 7, NH Ik 6 3 37 & |

26. (a) 3TdHd GHIH dy 2xy = 3x2 e* ,y(O) 5, T TITRTE & FATd ShHiTSIT |

dx

Y]
(b) TH= 3Tkl HHIHIUT ol A BT :

x? dy + y(x+y)dx =0

27. T weH o, x o Tt AHT o TeU, Aaehe=" 8H o foTT a 941 b o AF F1d HITT |

ax+b , x>-1

f(x) =

bx®-3 , x<-1

28. (a) M (cos x)Y = (cos y)* &, dl j—y 3T hiloTT |
X

CLE]

(b) ﬂﬁ\/l—x2+\/l—y = a(x — y)% ﬁm@ﬁm%dx 1-¥

\1—x2

29. (a) m:rfnaﬁ%vmzf © dax

30. femifra=2l-j+kb=3i—-kamcd=2l+}—2k? | s v afewr d
FIRTT S 2 a1 b AR WeASTd &, a2 ¢ - d = 38 |
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SECTION - C

There are 6 short answer questions in this section. Each 1s of 3 marks.

26. (a) Find the particular solution of the differential equation
dy

2xy = 3x2 X’ : y(0) = 5.
dx

OR
(b) Solve the following differential equation :

x* dy +y(x+y)dx =0

27. Find the values of a and b so that the following function 1s differentiable
for all values of x :

ax+b , x>-1

f(x)z 3
bx“-3 , x<-1

28. (a) Find j—y, 1f (cos x)¥ = (cos y) *.
X
OR
2
(b) If \/1—3(:2 +\/1—y2 = a(x —v), prove that d_y: 1-y .
dx N 1 — x2
T
COS X
29. (a) Evaluate: j msf — dx
e”" "t e
0
OR
(b) Find : f 2L
(x+1)" (x-1)
30. Given a = 2i —j} + 11, b=3i—kand¢=2i+ 3 _ 9k. Find a vector Zi' which

: : —> =3 — 2
1s perpendicular to both a and b and ¢ - d = 3.
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31. 9t 19 3 ST AT 4 Al Tg & SAteh AA [[H 5 A AT 2 HeAl e & | A T H F
1= A1 Gl TG HehTed Bt At [ | STefl 715 a1 379 It 11§ 9 AIg= T Ueb (g [Heblal]
g | ITRIhdl F1d hifaY fob g fepTett 118 7ig &<l 2 |

T©UE -9
SHEIEH 4 H-IaI IS | Tk I F 5 3Th ¢ |

32. (a) T (2, 3 —8)'@[@4;x—z—1_zm@ﬁWﬁ@l % U % fewih

3
1T | 37d: feu T foig & <t 718 @1 Wi o7« i Tars 1 [7d HI |
CUE]|
(b)y == <t 18 <1 W13l L, 991 L, o off= 1 =aw gl F1d shifSe, &l

L, : f9g (2, -1, 1) 9 B STH STl @1 2 Sl %:%zg & THTA &, a1
L,:T=i+@u+1)j—(u+2k?
1 2 =3
33. (a) I A=|2 0 -3|% d Al @ SiNT | 31a: 9 i FHR *1 &
12 0
hHIfT
x+2y—-3z=1
2X — 32 = 2
x+ 2y =3
YT

1 2 -3|[-6 17 13
(b) IR HTPHERA |2 3 2 || 14 5 -8 | AdhINC:
3 -3 -4||-15 9 -1
Ad: 1 T gHieRr R 1 8 FTd shifoTu -

x+2y—3z=—4
2x + 3y + 2z = 2
3x—3y —4z =11

34. GHHAT 9 Ik 4x2 + y2 = 36 9 e’ &9 1 &% J1d i |
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31. Bag I contains 3 red and 4 black balls, Bag II contains 5 red and 2 black
balls. Two balls are transferred at random from Bag I to Bag Il and then a
ball 1s drawn at random from Bag II. Find the probability that the drawn
ball 1s red 1n colour.

SECTION - D
There are 4 long answer questions in this section. Each question 1s of 5
marks.
32. (a) Find the co-ordinates of the foot of the perpendicular drawn from the
point (2, 3, —8) to the line & = e . :
2 6 3
Also, find the perpendicular distance of the given point from the line.
OR
(b) Find the shortest distance between the lines Li; & L, given below :
. . X v Z
L, : The line passing through (2, —1, 1) and parallel to ; = ] = :
L,:T=1+@2u+1)j—(u+2k.
1 2 -3
33. (@ If A=[2 0 -3|, then find A~! and hence solve the following
1 2 O

system of equations :
x+2y—3z=1
2x — 37 = 2
x+ 2y =3
OR

= —— === e

1 2 =3 -6 17 13
(b) Find the product of the matrices |2 3 2 14 5 -8 |and
3 -3 -4| (-156 9 -1
hence solve the system of linear equations :

x+2y —3z=-4

2%+ 3y + 2z = 2

3x—3y —4z =11

34. Find the area of the region bounded by the curve 4x* + y* = 36 using
Integration.

65/5/2/22/Q5QPS Page 17 of 24 P.T.O.

L ]
gcollegedumaa
India’s largest Student Review Platform

S—




35. T ges U™ 9u= 61 370E g 8 hIfN -
aUEl  x+ 2y <12

o2x +y <12

D
x+ —v25H
43’

x>0,y >0% 37dd Z = 300x + 600y T JferehdHishr Hifsu |

Qs - &

30 @WUE U 3 Teh{UT ITTHTIG I 2 | Th Y94 < 4 37h T |

36. T TSUTHIH TR 319 UTEhI § HalH H Uh FR Yooh oiH oh o0 Tt Hetdr & | fUsa
319E FqTaT & Toh 3 70% TTeeh AU U8c] HalH ol o] T W EehId & | "R A I8
qTIT b ST AT Teh HEH H 0 W PTAH AT 8, SHeh 3T HaH T8I I JTaH i
1 ITRRAT 0.8 8 3R 1 UTEsh U HaH ¥ F0T W PTAH &l hidl 8, 39 3T Tl
T YT YFTAH i bl ITTaehdr 0.4 7 |

IR oh STTITR 9T 977 I91 o I I

i) WM E, 991 E, shael: UTgsh g 98c1 Ha A o (el o1 THT 90 YA i A1 F Hd
<h! TeHT 1 G314 7, 1 P(E,) 71 P(E,,) JTd i |

(i) HHT A, UTEh g G HEM i foict THT 9T ¢ <hl T2 &l S0l 7, a1 P(A|E,)
aA1 P(A|E,,) STd SifT |

(iii) UTEh GRI GER el ol Toict THY 9T <hl TRk FATd shITT |

AT

(iii) TTEh TN U8 Ha oh! faet ¥93 W feu S <61 UTiResdT 31 shisie, Sial fear 2 fh
3G gHL HaH o1 foret w9 9t fea &
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35. Solve the following Linear Programming problem graphically :
Maximise Z = 300x + 600y
Subject to x+ 2y <12
2%+ y <12

x + éyzf)

4

x>0,y =>0.

SECTION - E

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

36. A departmental store sends bills to charge i1ts customers once a month.
Past experience shows that 70% of i1ts 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 1n time has the probability of 0.4 of paying in time the

next month.
Based on the above information, answer the following questions :

1) 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,).

(11) Let A denotes the event of customer paying second month’s bill 1n

time, then find P(A|E,) and P(A|E,).

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

(1i11) Find the probability of customer paying first month’s bill in time 1f 1t

1s found that customer has paid the second month’s bill in time.
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37. (a) U (I o BHEI ! Io7d i foudd 3T 39k 3fdam™@ & a1 d STHH o U io0d

AUETAY o ST 1T 2 |

Teh YERHT H WM oh I deh U hg {1—ATSHI ohl ST T 8 | AT L Idd doh T

e i T -TeAT <1 9= B 91 R = {(L, 1,) : 1,1, % HHIG &) gRI GRS

[ WEEY & |

3 b ST 9T fe= 9941 o I i

(1) ITd shifaT fob a9 R 9AHd & I1 981 |

(ii) T4 shifoTe feh TaY R HshTHeh & AT 8] |

(i11) Ife T Toh T Ueh {T-ATSH bl THIRIUT v = 3x + 2 G H&Ud foham TR 3,

dl R 1 399 9el4d {e1-a1181 o T ohl FTd shITT |

AT

(b) HMITH RIS, S = {(Iy, 1) : |, 1,5 THad &} g IRING 2, d1 F shifag
fop 91 S WHTHd B AT AhTH @ |
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37. (a) Students of a school are taken to a railway museum to learn about

raillways 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,) : [, 1s parallel to /,}

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

(111) If one of the rail lines on the railway track 1s represented by the

equation y = 3x + 2, then find the set of rail lines in R related to

1L,
OR

(b) Let S be the relation defined by S = {(/;, /) : [, 1s perpendicular to /,}

check whether the relation S 1s symmetric and transitive.
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38. T AFATRR fARIfeT 18 H 24 sq.cm. Tlfgd Gt B A1TET | TS o HUL HR i 1
TS 1 em SﬁTETQ’Sﬂ'{EFQ”Eh‘[‘;I'IﬁH 1% cm%PHTEIT%Q,a'FIT‘q’ﬂfﬂTWﬂT%:

ll cm 1 cm
i“-?i.:ﬁ:'i';i PRI Sveei ’I 7
AT S A 172 1/2 /////// o
CoLt oy ha Yo sl | cm cm
: For Co enck$p o clE e«
| ptyets . Mot aldag TRS /
| Fo ks B AR Map A 7T
1 cm lcm
3 o TR 9T 0= 9941 o6 I IfSTu -

1) Tafafen =€ & gawa &1 x o 921 § =¥ed Hifu |

(ii) ~IIaH &A% o ToTq e <l fommd ra SHife |
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38. A rectangular visiting card 1s 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 :

1 ecm 1 cm
gt et B z
1%} ot o | 1% 1% ////////// 1%
-ﬂ): 36 o bha e oA :ﬂ> Prmted matter
| For Lo achy vt olFa ”
: 4""""?""7 Mool MPM :
| Jo 5 B AD Map A €T
1 cm lcm

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.
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