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Candidates must write the Code on the

title page of the answer-book.

NOTE :

1) Please check that this question paper contains 9 printed pages.

(i1)) Code number given on the right hand side of the question paper should be written on the title
page of the answer-book by the candidate.

(iii) Please check that this question paper contains 38 questions.

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

(v) 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.

MATHEMATICS
Time allowed : 3 hours Maximum Marks : 80

General Instructions :
Read the following instructions very carefully and strictly follow them :

(@)
(®)

This question paper contains two parts — A and B. Each part is compulsory.
Part A carries 24 marks and part B carries 56 marks.

Part A has objective type questions and part B has descriptive type questions.

Part A : (Objective Type Questions)

(1) It consists of two sections — I and I1.

(it) Section — I comprises of 16 very short answer type questions with choices in
5 questions. Each question is of 1 mark.

(iit) Section — II contains 2 case studies. Each comprises of 5§ MCQs. You are to
attempt any 4 out of 5 MCQs. Each MCQ is of 1 mark.

Part B : (Descriptive Type Questions)

(1) It consists of three sections — III, IV and V.

(it) Section — III comprises of 10 questions of 2 marks each.

(iti) Section — IV comprises of 7 questions of 3 marks each.

(iv) Section — V comprises of 3 questions of 5 marks each.

(v) Internal choice is provided in 3 questions of Section —III, 2 questions of

Section — IV and 3 questions of Section — V. You are to attempt only one
alternative in all such questions.
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PART A
(Section - 1)

Question numbers 1 to 16 carry 1 mark each. 16x1=16
-2 0 0
1. If A is a square matrix of order 3 such that A(adjA)=| 0 -2 0|, then find |A]. 1
0 0 -2
2. (a) Find the order of the matrix A such that
2 -1 -1 -8
1 0|A = 1 -2]. 1
-3 4 9 22
OR
1 -5 0 4 .
(b) If B= 0 3 and A +2B = 5| find the matrix A. 1
3. Write the smallest reflexive relation on set A = {a, b, c}. 1

4. (a) Find :

J.ex (log Jx + i} dx 1
2x

OR
(b) Find :
J. e210gx dx 1
A A A A
5. (a) Find the angle between the vectors i — j and j — k. 1
OR
— A A A
(b) Write the projection of the vector r = 31 — 4j + 12k on (i) x-axis, and
(i1) y-axis. 1
- A A A - A A A -
6. If a =ai +3j -6k and b =2i — j —Bk, find the value of o and B so that a
%
and b may be collinear. 1
7. If f=1{Q1, 2), (2, 4), (3, 1), (4, k)} 1is a one-one function from set A to A, where
A={1, 2, 3,4}, then find the value of k. 1
8. (a) Check whether the relation R defined on the set {1, 2, 3, 4} as
R =1{(a, b) : b=a + 1} is transitive. Justify your answer. 1
OR

(b) If the relation R on the set A = {x : 0 < x < 12} given by
R = {(a, b) : a = b} is an equivalence relation, then find the set of all elements
related to 1. 1
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10.

11.

12.
13.

14.

15.

16.

2
If A=[1 0 4] and B=|5], find AB.
6

(a) Write the order and degree of the differential equation :

d%y dy \? 2 d%y

—2 +3=| = x?%log| —L

dx? i (dx) * 08 dx?
OR

(b) Find the general solution of the differential equation 3_y = a, where a is an

X

arbitrary constant.

Show that the function f(x) = 3 + 7 is strictly decreasing for x € R — {0}.
X

- - A A A A A
Find the magnitude of vector a givenby a =(i +3j —2k)x(— i +3k).

Write the equation of the plane that cuts the coordinate axes at (2, 0, 0), (0, 4, 0) and
(0,0, 7).

Find the distance between the two parallel planes 3x + 5y + 7z = 3 and
9x + 15y + 21z = 12.

If A and B are two independent events and P(A) = % and P(B) = % , find P( Al Ig ).

A coin is tossed once. If head comes up, a die is thrown, but if tail comes up, the coin is
tossed again. Find the probability of obtaining head and number 6.

(Section - II)

Both the case study based questions (17 & 18) are compulsory. Attempt any 4 subparts out of 5

from each of question numbers 17 and 18. Each subpart carries 1 mark.

17.

A factory makes an open cardboard box for a jewellery shop from a square sheet of side
18 cm by cutting off squares from each corner and folding up the flaps.

S (R ———

—_—— -—————

~

~
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Based on the above information, answer any four of the following five questions, if x is

the length of each square cut from corners : 4x1=4
) The volume of the open box is :

(A)  4x(x2-18x + 81)

(B)  2x(2x2 + 36x + 162)

(©  2x(2x2 + 36x — 162)

(D) 4x (x2 + 18x + 81)

(i1) The condition for the volume (V) to be maximum is :
2
(A) v =0 and av <0
dx dx?
2
(B) v =0 and av >0
dx dx?
2
© Ysoana &Yoo
dx dx?
2
(D) v <0 and a8 =0
dx dx?
(ii1) What should be the side of square to be cut off so that the volume is maximum ?
(A) 6 cm
(B) 9 cm
©) 3 cm
(D) 4 cm
@iv) Maximum volume of the open box is :
(A) 423 cm3
(B) 432 cm3
(o)) 400 cm?
(D) 216 cm3
(v) The total area of the removed squares is :
(A) 324 cm?
(B) 144 cm?
(®)) 36 cm?
(D) 64 cm?
18. In answering a multiple choice test for class XII, a student either knows or guesses or

copies the answer to a multiple choice question with four choices. The probability that
.1 . . .1
he makes a guess is 3 and the probability that he copies the answer is rE The

probability that his answer is correct given that he copied is —.
Let Eq, E9, Eg be the events that the student guesses, copies or knows the answer

respectively and A is the event that the student answers correctly.
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Based on the above information, answer any four of the following five questions : 4x1=4
) What is the probability that the student knows the answer ?

(A) 1
1
B il
(B) 5
2
(®) —
3
1
D l
(D) 2
(ii) What is the probability that he answers correctly given that he knew the answer ?
(A) 1
(B) 0
1
C l
(&) 2
1
(D) =
8
(ii1) What is the probability that he answers correctly given that he had made a
guess ?
1
A -
(A) 1
(B) 0
©) 1
1
D d
(D) 3

(iv) What is the probability that he knew the answer to the question, given that he
answered it correctly ?

24
A —
@ =
4
B =
®
1
C _—
©
3
D 2
D 5
3
W) Z P(Ey | A) is
k=1
A 0
1
B _
® -
© 1
11
D =
®
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PART B
(Section - III)

Question numbers 19 to 28 carry 2 marks each. 10x2=20
19. A random variable X has the probability distribution :
X: 0 1 2 3 4
P(X) : 0 K 4K 3K 2K
Find the value of K and P(X < 2). 2
_ 1 1
20. Simplify sec ) ,0<x< — . 2
2x? -1 V2
. 0 6-5x| . )
21. If the matrix A= | o L3 | symmetric, find the values of x. 2
X X

22, (a) Find the relationship between a and b so that the function f defined by

ax+1 if x<3
f(x) = ]
bx+3 if Xx>3

is continuous at x = 3. 2
OR
(b) Check the differentiability of f(x) = [x — 3| at x = 3. 2
23. Find :
2
J' x2 +2 dx P
x“+1
24. (a) Evaluate :
1
J- M dx 2
X
-1
OR
(b) Evaluate :
n/2
log 4 +3sinx dx P
4 +3cosx
0
25. Find the integrating factor of x Z—y +(1+xcotx)y=x. 2
X
- - —
26. If a, b and c are three mutually perpendicular unit vectors, find the value of
- - -
|a +2b +3c |. 2
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27. If the sides AB and BC of a parallelogram ABCD are represented as vectors
ﬁ

A A A d A A A
AB =2i +4j -5k and BC =i +2j + 3k, then find the unit vector along diagonal

AC. 2
28. (a) Using integration, find the area bounded by the curve y2 = 4x, y-axis and y = 3. 2
OR
(b) Using integration, find the area of the region bounded by the line 2y = — x + 8,
x-axis, x =2 and x =4. 2

(Section - IV)

Question numbers 29 to 35 carry 3 marks each. 7x3=21
29. Show that the function f: R — {— 1} — R — {1} given by f(x) = X 1 is bijective. 3
X +
30. (a) If x=acos®+bsind, y=asin0—Dbcos0,
then show that dy -
dx y
and hence show that
2
2 d_y -X ﬂ +y=0. 3
dx? dx
OR
(b) If e ™% =y*, prove that
d_y _y 1+1logy) 3
dx xlogy
31. Differentiate sin?x w.r.t. % 3
32. (a) Find the equation of the normal to the curve y2 = 4ax at [%, z—a) . 3
m m
OR
(b) Find the equation of the tangent to the curve y (1 + xz) = 2 — x, where it crosses
X-axis. 3
33. Find :
2
[ 5
x-1Dx+1
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o2
34. If the solution of the differential equation ? _ By oy is 2X =p log |x| + C, find the
y

X 2x2

value of a and b.

35. Using integration, find the area bounded by the circle x2 + y2 =9.

(Section-V)

Question numbers 36 to 38 carry 5 marks each.

36. (a)
(b)
37. (a)
(b)
38. (a)
65/1/1

3 4 2
If A=|0 2 -3/, find AL
1 -2 6

Hence, solve the following system of equations :
3x+4y+2z=8
2y —-3z=3
X—2y+6z=—-2
OR
3 -1 1 1 2 -2

If A-1=|-15 6 -5|andB=|-1 3 0|, find (AB)-1L.

5 -2 2 0 -2 1

Find the shortest distance between the following lines :

x+1:y+1:z+1 and x—3:y—5:z—7
7 -6 1 1 -2 1

OR

3x5=15

Find the distance of the point (- 1, — 5, — 10) from the point of intersection of the

_)

A A A A N N —> A
line r =21 — j +2k +A (31 +4j +2k) and the plane r .(i —

Solve the following linear programming problem graphically :

Maximise z = 3x + 9y

subject to constraints
x + 3y <60
x+y=>10
X<y

X, y>0

OR



(b) The corner points of the feasible region determined by the system of linear
inequations are as shown below :

Answer each of the following :

) Let z = 13x— 15y be the objective function. Find the maximum and
minimum values of z and also the corresponding points at which the
maximum and minimum values occur.

(i) Let z = kx + y be the objective function. Find k, if the value of z at A is
same as the value of z at B.
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wlignefi e H IW-YEdH % J@-8
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O FEmITR AP IF-TE YT IE 9T |

(i) yy9-u § i g1 <l 3R fCT 7T i 7R 1 B IT-YIEdehl o -8 W forg |
(i) o e R ot foh 30 TH-TT § 38 T 1 |

(V) Huar w9 1 IR T@ 1 & FE T T80, ST-YREIHT § T 1 HATH Jave g |
V) 58 wH-uF Rl Ued % foIu 15 fime w1 vy o w2 | ywe-u & fadwer qafg # 10.15 99
fopam ST@T | 10.15 9 ¥ 10.30 S b DA hddd YI-UF I Ul W TH JAAM b A o

I-YFEdeh! T hIg I T8l i@ |
fora

eiRa @ : 3 g2 S7fermaT 37 : 80
QI 3597 :
HETfeTfaa 9T 1 957 T & 9ieT 3R 371 G & 9 Bl :
(@) G JHT-YT H @ T — & TG & | A% T AT 8 | YT F F 24 37F TIT 97T G F 56 P
g1
(b)  HFT % 7 TGS J9T & T4 9T G H [AaR)ens 57 &
T & (TG T97)
(i) YT E g @s—1 oIl & /
i) @IS -1 7 16 3717 g I FBR F 397 8, 578 5 331 & ey 3¢ 70 & | g% g9
13FF S/
(iii) @V~ II 7 2 [AaR0 376977 YR & J97 & | 53 4 5 Fglawedid 97 & fo7d & 4 &7
& | JF Fglahedid Fo7 1 3 B8 |
g & : (faavoneaes 997)
(i) YT d AT Eue - III, IV arV & /
(i) @S- III 710 397 & 574 9% % 2 7% & |
(iii) @B-IVH7 3978 578 59% F 3 3% & |
(iv) @B-VHA3YTE 70 339% &5 3758/
(v) Gug - III 33 3971 4, @vs — IV § 2 Jo71 7 @971 @ -V § 3 o1 § 3aks lfadeq
2w 77 & 1 07 @%} o 7 @ vek faked 5T FAT 8 |
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" <k

(wve -1)
I57 G&gT 1 & 16 7% 9% 397 HT1 3% & | 16x1=16
-2 0 0
1. Ife A e 3 %1 T ot 3rreyE B fosh Tt AadjA)=| 0 -2 0| &,
0 0 -2
|A| F1a HIfRT | 1
2 -1 -1 -8
2. (a) g A, foraeh fow | 1 0lA =| 1 -2|%, s =fe 3 Fiflvm | 1
-3 4 9 22
AT
1 -5 0 4
(b) aﬁB:[O _S}FMTA+2B=[_7 5}?{,@%@@Amaﬁﬁnl 1
3. Tg=A A = {a, b, ¢} W IRIIYG 998 BT Taged day fafaw | 1
4. (a) T HIfTT,
Iex (log Jx + ij dx 1
2x
AT
(b) Iq I
jezlogxdx 1
5.  (a) WREWi- ] 3R j -k % <" w0 5 R | 1
3YAT
(b) ‘érFq'ST_r)=3/i\—43+12f<EFI(i)x-ﬂ&?ﬂﬂ%ﬁ,@(ii)y-&&?ﬂqﬁqw| 1
—> A A A —> A A A .
6. o 3T B % HH T hifg, A wfest a =i +3j —6k @9 b =2i — j —pk WHEH
7 | 1
7. Ife Tg= A = (1, 2, 3, 4) WA f={(1, 2), (2, 4), (3, 1), (4, k)) Thehl & (Ag=T A ¥ A
), dl k o1 T F1d HIT | 1
8. (a)  Sira SifST fob w0 == (1, 2, 3, 4) W URYIYG @99 R = {(a, b) : b = a + 1} HhiHsh
2 | {9 I 1 e ot A | 1
YT
(b) IR THEIA={x:0<x<12}H 99 R ={(a, b) : a = b} gRI IRWING Tk JoIal TaY
7, A 18 Fefd gt 1eadi o1 ag= 9 I | 1
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10.

11.

12.

13.

14.

15.

16.

2
I A=[1 0 4]31%{13:{5
6

&1, a1 AB F@ HINT |

(a) TIehcd THIRTUT

HAUAT

(b) Waﬁwg—y:a,aﬁaw@%wé,wwwmaﬁﬁm
X

23T foh e f(x) = 3 +7, x e R—{0} % fo7u fiaw gmomme 2 |
X
%

gfest a =(? +33 —21,\{)><(—/i\ +31A<)awrtr&rrm3maﬁﬁm
fgeres s1&i < fogati (2, 0, 0), (0, 4, 0) AT (0, 0, 7) T FTeA AT FHAA Pl FHHT ARG |

31 THIHR GHAA 3x + 5y + 7Tz=3 o 9x + 15y + 21z = 12 % = 3! g T1@ HIT |

a&AaﬁxBﬁwﬁamﬁ%aﬁrP(A):%amP(B):%gﬁ,zﬁp(ﬁ | B) 3 $ifdre |

T ek I Tk TR IS AT 2 | AfG o AT ], A Teh UTET ekl WAl 7, U=g Al TS AT
3, A1 3T Toaeh 1 G IDTAT AT 2 | ToId I 6 <l T AT &1 1 STkl T4 HITY |

(wusg -11)

g1 faaror 37eg7 o7 (17 18) 37Hard & | 397 &1 17 3 18 7 9% 7 1305 3997 7 & Hi5 4 57
HH & | I 39T 1 3HF FT 8 |

17.

T Feaedl, el hl §HM 6 [T, ST ¥ GAT T HT Teh (o871 s 6 T 18 cm 1 % T %
TR The U Tcieh i T Teh &1 <hIC H{, $H Yeh & Tl o HeTshi ol A1 &dl § |

F———a [N —

b ———a _———
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3T AT o MER R, T4 gig w1 § § fbeg? o & W <IN, A BT & e T o

(i)

(i1)

(ii)

(iv)

(v)

Fh UEd (Gor) feeal o1 3RIeH 2
(A) 4x (x2 - 18x + 81)

(B) 2x (2x2 + 36x + 162)

(C) 2x (2x2 + 36x — 162)

(D) 4x (x2 + 18x + 81)

1S S aTel a1 <hl YT fehat a1 =Tfee, 9@ e siferenan &1 ?

A (V) o TTehdHiehor &l 91d @ :
2
a& Yo_oam 4V
dx dx?
2
(B) NV _oam Y o
dx dx?
2
(®) AV _oem Y g
dx dx?
2
(D) Vo s Y g
dx dx?
(A) 6 cm
(B) 9 cm
(C) 3 cm
(D) 4 em
ol fesal o1 oifershay o1maH @
(A) 423 cm3
(B) 432 cm3
(C) 400 cm3
(D) 216 cm3
ST T ST HT el ATHA 8 ¢
(A) 324 ¢m?2
(B) 144 cm?2
(C) 36 cm?
(D) 64 cm?

4x1=4

18. EﬁmXIIEﬁwﬁwﬁmﬁwagﬁwﬁqﬁmﬁwéﬁﬁwﬁmﬁmﬁwwww
%m%a@mw%aﬁimwwé |maﬁﬁqw%a3nﬂmﬁaﬁqﬁw = o

Tehed e shl ATRIehd gélwﬁaﬁwéﬁﬁmﬁw %I

HHET "¢ Eq, Ey, Eg, A 7 7R 2

E;:

E2:
Es:

A
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s
3T AT W NGA 9 wrwr Tl § ¥ fFegT @i o IO GNT ¢ 4x1=4
6) foraneff % 3T I < TR @ ® ?

(A) 1
1
(B) 3
2
©) 3
(D) %
Gi)  fean man 2 fop formneff sor Sman 8, 99 IR & @@t 81 <l ifeRar e g ?
(A) 1
(B) 0
1
©) 1
(D) %
i) T w3 T faenefl orqum omar B, a9 off IR % wE B9 o wiliekan s gt ?
1
(A) 1
(B) 0
©) 1
1
(D) 3

(iv) W T8l 8 R, faeneff % ye @1 3 S fob wfrehan @ gt ?

(A) Z—g
(B) %
(©) %
D) 239

3
) Z PE, |A) ®:
k=1

(A) 0
1
B l
(B) 3
(@) 1
11
D ke
(D) 3
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=%
0 @
(g - I11)
J97 GEIT 19 T 28 T I o7 2 3FH 3 | 10x2=20
19. T I1gesdl I X 1 TTRehdT e FH 2 -
X: 0 1 2 3 4
P(X) : 0 K 4K 3K 2K
K %1 94 T P(X < 2) I IS | 2
20. sec! + ,0<x<iaﬁwdﬂﬁm 2
2x2 _1 J2
0 6-5x
21. ﬂﬁ?ﬂ'la’{éA:{z +3}E‘H’&Iﬁ%,?ﬁxé§ﬂﬂﬁﬁﬁﬁ?l 2
X X
22. (a) Ife & £, S e =9 0 uftfyd R, x = 3 W Had B, a1 a 991 b & <= @€Y S I@
Hhifsu
flx) = ax+1 m% x<3 9
bx+3 A x>3
sreran
(b)  x=3WHeH f(x) = |x— 3| % ATHALI g I ST HIRT | 2
23. ¥ HINT :
2
J’x2+2 dx P
x“+1
24. (a) T J1d I
1
J-mdx 2
X
-1
SAera
(b) T T ShIfTT
/2 4+3si
j log(w) dx 2
4 + 3 cos X
0
25. x%+(l+xcotx)y=xmw-ﬂwwzﬁﬁﬁl 2
X

- > - . . - - -
26. A a, b A’ ¢ IH TR Foaq IHH AW &, A | a +2 b +3 ¢ | MATF@ IO | 2
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. . - A A A
27. At T TR =wgYS ABCD &I Y9¢ AB @1 BC, dfcst AB = 2i + 4j — 5k @

BC =} +25 + 3k g Frefua & w3, & st AC % srgfiw W whw T AR | 2
28. (a) W%%Wﬁ,ﬂ%y2=4x, y-ﬂ%ﬁ@y:3%ﬁ?ﬁi%ﬁaﬁ[w
1 HINT | 2
AYAT
(b) TR fafs & TN W, W 2y = —x + 8, x4, x=2 W x=4 ¥R &F W
%A 14 HINT | 2
(@ve -1V)
97 GEI129 G 85 0% Jd% Y97 F 3 3HH 8 | 7x3=21
29, fog FifSw fop = aRwifid we™ £: R — {— 1) - R — {1}, Tehehl TTB1EHh Hed @ -
X
f(X)=x+1 3

30. (a) Ifd x =a cos 0 + b sin 0, yzasin@—bcos@%,

Fravigafes W _o_X
dx y’
31q: ewisy Tk
2
o d%y _dy
—2 _x—2 4+y=0. 3
Y 2 x oty
e

(b) A e¥-x=yx B, a1 fag HT

d_y:y(1+logy)

3
dx xlogy
81.  e%SX & HUY, sin2 x T Hdhed HIT | 3
32. (a) a%y2=4ax%ﬁ?g(iz,2—ajmwﬁmaaﬂwﬂwaﬁﬁﬁql 3
m m
JroEr
b) Tk y(1+x) =2 - x 8 forg W x-3781 I Fed! ], 30 W wqi-3@n 1 Tl
HifT | 3
33. ¥ I
2
j X dx 3
(x-1) (x+1)>2
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EgRE

=%
o2
34. ﬁwwyzﬁ—zyaﬂﬁa—x=b10g|x|+C%,?ﬁa3ﬁ'{bé€qﬂW
X X y
i | 3
35.  GuTher faft % YO @, g x% + y% = 9 & R &7 1 &het T FINC | 3
(@ -V)
J97 G&IT 36 T 38 T Y d4%b Jo7 &5 AHFH 5 / 3x5=15
3 4 2
36. (a IRA=|0 2 -3|% @ Al 3@ hifu |
1 -2 6

31q: T gt e <t ga hifsw
3x+4y +2z =8

2y —3z=3
X—2y+6z=-2 5
3AYAT
3 -1 1 1 2 -2
b) = feAl=|-15 6 -5|dMB=|-1 3 O0|® @@AB yaHRTw|I 5
5 -2 2] {o —2 1

37. (a) T @i & e s Jgman gt 9 hif

T x—3:y—5:z—7 5
7 -6 1 1 -2 1

gt

—3 +2k +k(3/i\ +43 +2f<)Q‘ofF|TI?IFI
+ k) =5 % Shreda famg 3 farg (- 1, - 5, — 10) 3 = 1 gt 7
i | 5
38. (a) T e dme awen @i o fafa @ g« Hifvw
R
x + 3y <60

(b) @
-
r

x+y=>10
X<y
X,y20 5
o AN z = 3x + 9y 1 JfereraieRtor HITT |
AT
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(b) e s@ferst & e @ fgiia gea &7 o HHE fag = Tl § femm g

=1 1w 1 I i

(i) T z=13x — 15y T 3¢90 el 8 | 2 1 SA(Iehdd U9 =Hdq HH 10 HITC
HR o HHE foreg i T I ™ T Afershan 3R =~dad 7 feord @ |

(i) HMIz=kx +y Uh 3228 Bod 2 | k 1 A F1d HINT, I z 1 74 4 A
Td B W U G0 7 |
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