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CBSE QUESTION PAPER

MATHEMATICS 

�,(1)1d 

Class-XII

Maximum Marks: 100  
� '3icFi: 100 

Ti me allowed : 3 hours 
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(v) iiid:j>dc:< * ffl ct1" 31jl1frr �- I I

General Instructions : 

(i) AU questions are compulsory.

(ii) The question paper consists of 29 questions divickd into three
sectwns A, Band C. Section A comprises of 10 questions of one
mark each, Section B comprises of 12 question.<: of' four marks
each and Section C comprises of' 7 questivns of six ,narks each.

(iii) All questi<ins in Section A are to be answered in. one word, one
se1itence or as per the exact requirement of the quesl.io11,.

(iv) There is no overall choice. However, i"ternal choice has been
prouided in 4 questio1is of four marks each and 2 que.'ltions of six
marks each. Yort have to attempt only one of the alternatives in all
such questions.

(u) Use of calculators is not -permitted.
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SECTION A 

m mr 1 # 10 nc;; m m 1 * iliT � ,

Question numbers 1 to 10 carry 1 mark each. 

J;, 1lRT A, 3 X 3 q;yg 'iii � 'qJf � � I I 2A I qjf ltR f1:1f&l{, � I A I = 4 � I

Let A be a square matrix of order 3 x 3. Write the value of I 2A I,
where I A I = 4. 

2.

!; 
·R'ltl lflIT t � J ex (tan x + 1) sec x dx = e

x f{x) + c t I

a) � f(x) fctfl9l{ � � <@" � � � I

Given f ex (ta� x + 1) sec x dx = e"' 
ftx) + c. 

Write f(x) satisfying the above. 

4. · tan-1 Ja - sec-1(-2) en! � lfR � -� I

Find the principal value of tan-1.Ja - sec-1
(-2).

�3lNTU � * : R x R -+ R, a * b = 2a + b ffi qfl"lt�ct � I (2 * 3) * 4 1@
ffi� I

The binary operation �, : R x R � R is defined as a * b = 2a + b. 
Find (2 :!: 3) i, 4. 
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6. 1lFf � it *11-1Hct 3x - 4y + 12z = 3 '1tt � ma � I

Find the distance of the plane 3x - 4y + 12z = 3 from the origin.

Find the scalar components of the vector AB with initial point A(2, 1) and 
terminal point B(- 5, 7).. 

8. llT-l"mrf�:

f �4 - x
2 dx

0 

Evaluate : 

J r 2 
\/4 - X dx 

0 

9. R9fctf@ct ij4Jcfr(UI � y - x � � � �

2(: 
y:3)+(: -:) = (:5 1:) 

Find the value of y - x from the following equation 

2[: s ) [o 
y-3 + 1 -4) (7 2 -. 15 

I\ " " I\ " 

10. ( k X j ) . i + J , k C1il "!!R fl:lf@Q. 1

1\ /\ A /\ A 

1:) 

\.Vrite the value of ( k x j ) . i + j . k.
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SECTION B 

J/Ff' m§tff 11 -«22 ncfi $ 'J/"Ff 4 � q;r f I

Question numbers 11 to 22 carry 4 marks each. 

OR 

. . _ vl + x2 
- 1 . 

[�· ] 
Differentiate tan 1 

x _ 
with respect to x. 

12. om � 52 t@l" � � 'llBl-'!Ufcf � 11{ � � -ii' ('J" lRI' a-aoiH (mi srfi1�1q-11
�;)f.lcfiTR-ilffi! IWB"ti"J ��"c€tm§!TI clir�cf?.fl���� l
Two cards a1·e drawn simultaneously (without replacement) from a
well-shuffled pack of 52 cards. Find the mean and variance of the number
of red cards.

� A /\ /\ ·-) A A A -, /\ fl I\ < 

13, llRr a = i + 4 j + 2 k , b = 3 i - 2 j + 7 k om c = 2 i - j + 4 k i 1 

. � q,1 ....>,-, -,� � -, -) ,:, � � p -moRIQ. �1 a � b �1'11 in � � <'lm p • c = 18 � I

-, A A /\ -, /\ .A A -, /\ /\ /\ 

Let a = i + 4j + 2 k, b = 3 i - 2j + 7 k and c ::: 2 i - j + 4 k. 

Find a vector 
� -, p . C = 18. 

-, p which is perpundiicular to both i and b and
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14. m T1ti21r�, ii � � � � � � tflfl� � � � r-1�1iq; mu qi)
mf � i I

a:fercfl 

� �tj\cl,{01 X (X� - 1) dy = ] qi\" f<lRII! � � � \lfGI X = 2 t, ill 
. dx 

y = 0 t I 

Form the differential equation of the family or circles in the second 
quadrant and touching the coordinate axes. 

Ok 

Find the particular solution of the differential equation 

x (x
2

- 1) �Y = l; y = 0 when x = 2.
dx 

15. ��1foQ, fifi r: N -> N, if f.Jq ml � t

I
x + 1, � x fci� � 

f(x) = 
· x-1, *xWT�·

� 0� .jjliuli!.<fl � � 

.afl!lcfl 

tk� tjf s:nlll.:W * : R x R -? R <'!� o : R x R -> R, � a * b = I a - b I cf� 
aob = a, ri a, b e R � fffi!;, � q�-q1ftla �. � � ctilNIQ, I ��,,�o_ fqi 
'�' st111ilf.:ii)4 � -qq �lt:il4 � t 'o' �1�=ci4 � � s64P.�f.:ii)ll � � 1 

Show that f : N � N, given by 

(
x + 1 , if x is odd

f(x) = 
x -1, if x is even 

is both one-one and onto. 
OR 

Consider the binary operations * : R x R � R and o : R x R � R 
defined as a "'· b = j a - b I and a ob = a for all a, b E R. Show that
',/ is commutative but not associat.i ve, 'o' is associative but not 
commutative. 
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16. lfR �@ �:
2 

J lx3 - x I dx 
-1

J xsinx dx
l+cos2 x 

Evaluate 

2 

J lxs - x I dx
-1

OR 
F.voluate 

J _x�x dx
l+ cos2 x 

17. � 51ft. � � $ITT � � w€r � I � qif � oil fire, � � oi�i,

<ffi -« � 2 ��- � � � ffl qraf j I zym tR � � � � -� lR:

ffi f � � � � � fim zym � 1 1ft. � f ?

18. 

A ladder 5 m long is leaning agoinst a wall. The bottom of the
ladder is pulled along the ground, away from the wall, at the rate of
2 ·cmf s. How fast is its height on the wall decreasing when the foot
of the ladder is 4 m away from the wall ?

�Rfutchl � "T1)� q;r ffl � � �
b+c a a 

b c+a I, = 4 abc 

I C C £\·I b 
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Using properties of determinants, show that 
b+c 

b 

C 

a 

c+ a 

C 

a 

b = 4 nbc 

a+b 

19. f.,qt!if � � :.

-1(4) ·-1 (12) -1 (33)
cos -

5
- + cos 

13 
= cos 

65 
Prove the following : 

cos-1 (:) � cos-1 (�!) = cos-1 (!!) 

d2y d 20. � y = (tan-1 
x.)

2 t m e:�,f�I( fell (:x.2 
+ 1)2 

-· + 2x (x2 
+ 1) Y = 2. 

dx2 dx 

!I. 
lf ( -1 )2 h' h ( 2 2 d 'y 2 ( 2 ) dy 2 y = tan x , s ow t at x + 1) --2 + x x + 1 - = .. 

dx <lx 

21. � �(UT dy + y cot x = 4x cosec x, (x '* 0) c!il fcum' � mn- ifi1�, R.<lf
dx

rrnt�� x= n of y ;:ot,
. 2

Find th� particular solution of the differential equation

dy + y cot x = 4x cosec x, (x � 0), given that y = 0 when x = 1t •
dx 2 

22. � � � r��1i&i Wo qil� � �an ca, - 4, - s> n211 <2, - 3, 1) if �
� UID, fl+Mc1 2x.+ y + z = 7 qi! � � l

Find the coordino.tes of the point where the line through the points
(3, -- 4, - 5) and (2, - 3, 1) crosses the plane 2x +· y + z = 7.
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SECTION C 

JfFf ffll 23 # 29 ffcFi 'JTfiRi JfR 6 � qi( ! I
Question numbers 23 to 29 carry 6 marks each. 

23. � � � � � 'lllt � t oRf1ffl � � � � � �-� �
it �. � 'bl � it .� mm t 1

al� 

f-'1! � c'l, q,f � � ci@ � l@ � 'ij �, ij � � ·� fomcfil � 
�= 

. . 3 

ql�qii( t cf.flt!T � � I � f<f> � qi[ afi� � c rn � � � I
6v3 

Prove that the radius of the right circular· cylinder of greatest cur".ed 
surface area which can be inscribed in a given cone is half of that of the 
cone. 

OR 

An open box with a square base is to be made out of a given
quantity of cardboard of area c2 square units. Show that the

3 
maximum volume of the box is c r;; cubic units. 

6v3 

24. llH��:
J X sin-IX dx

�1-x2

-31tm 

l!R��: 
J x2 + 1 dx

(x - 1)2 (x. + 3) 

Evaluate : 

J xsin-1 x dxJ1-x2 

OR 

F.valuate 

J x2 + 1 ----e------dx
(x - 1)2 (x + 3) 
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25. {(x, y) : x2 + y2 
� 4, x + y � 2} s:r« � $f c6f �tQi� ffl � I

Find the area of the_ region {(x, y) : x2 + y2 
� 4, x + y � 2}.

26. � l(qi �- � ttmT a0k1ffi � 1 � � 5 � 6 cli't � >llG'J � t m �

� fuq:% ��<:JR -:!�kkfl � 3l� �I � � -;:nz � � I � � l, 2, 3
'lT 4 � ffl � m t (If � � � q;r � clR 30((-1?(] t � � �

��fri:�fim��m1<'fsan, *ou- "3lcf, �f;ra�_�t mm;

s:m oma Till: qra 'R 1, 2, 3 'ZIT 4 mG'I � <tr S11Pic1,ai � � ?

Suppose a girl throws a die. If she gets a 5 or 6, she tosses a coin

3 times and notes the number of heads. If she gets 1, 2, � or 4 she

Losses a coin once and notes whether a head or tail is obtained. If

she obtained ex:acUy one head, what is the probability that she threw

1, 2, 3 or 4 with the die ?

27. � �-mr,fr � W1iR � M cfiT � "5lcliR f'lttHI � t fqi fitWTJ -q fq2.iM1

A c6T � <Pt-�-qiq 8 1lmi am: M21Ph C <fir � <P,-�-cfili 10 � if I.

�I� 2 � �2.1fi11 A � fc1im aih 11ITT<li fctarfq-i C ,;rm���

� IT 'G' 1 ilf3;qi �21fit--1 A >!fif fq;m m 2 � fq21fi:i1 C >I@ mT � I '5IRf

� � I Cfil' @-0<4 � � 5 � "SfRf mT � II q,1 @-OG� -ij "f 7 � � I

� q:;) � ffl >11m111 «11<41 � � sRT � � mer fcrnr 1il� qi{

1_.:tdl-l � � Cbll¼l{ l

A dietician wishes to mix two types of foods in such a way that the
vitamin contents of the mixture contains at least 8 units of vitamin

A and 10 units of vitamin C. Food I contains 2 units/kg of vita.min A
and 1 unit/kg of vitamin C while Food II contains 1 unit/kg of

vitamin A and 2 units/kg of vitamin C. It costs ? 5 per kg to

purchase Food I and , 7 per kg to purchase Food II. Dctcrrnine the

minimu1n cost of such a mixture. Formulate the above as a LPP and
solve it graphically.
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28. 3� <6f ffl �, R'-if�forn �'Ilcfi{UI RcF.FI � � � :

x + y - z = 3; 2x + 3y + z = 10; 3x - y - 7z = 1 

Using matrices, solve the following system of equntions ·: 

x + y - z =- 3; 2x + 3_y + z = 10; 3x - y - 7z = 1 

29. � P(7, 14, 5) "it B'ldcl 2x + 4y - z = 2 -en: �@ � � cbl" � om �

� � I � P cfJJ � 1m: �� -q sifaMkl 'IU .Wff � I

Find the length and the foot of the perpendicular from the point
P(7, 11, 5) to the plane 2x + 4y - z = 2. Also find the image of point
P in the plane.
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