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CBSE QUESTION PAPER

MATHEMATICS 

�,(1)1d 

Class-XII

Maximum Marks: 100  
� '3icFi: 100 

Ti me allowed : 3 hours 

f.:mfftrr-'ff1fll:3�



Ge,ieral Instructions :

(i) All questions are co�tpulsory.

(ii) The question paper consists of 29 questions divided info three
sections A1 Band C. Section A compriseA of 10 qu.estions of one

mark each, Section B comprises of 12 questions of four marks
ea_ch and Section C comprises of 7 questions of six marks each.

(iii) All questions in Section A are to be answered in one word, one
sen.tence or as per the exact requirement of the question.

(iu) There is no overall choice. Howet1er, internal choice has been 
provided iri 4 questions of four marks each and 2 questions· of �i� 
marks each. You haue .to attempt only one of fhe alternatiues irJ, all 
such questions. 

(u) Use of calculators is not permitted.

'171J14 f.rl1r: 

(i) '«'ff JfR �f¥n4 f I

{ii) ffl � w ii 29 m t it 1fR" 'lff'1'if -if � I : JT, if rm 'fl' 1 7ffUs 

af ;; 10 Jf.Ff I � it m � � qjf t , "isTls � 11 12 m f f;FrTf 
'fr ffl � Jkn cfif' ! I � tT ff 7 'Jl'R f fiRif � ffl m- 3Ttt; 'ffiT 

I I 

(iii) <fJu:s JT if wit m �OTT(��. fl:qi q{c/<{ � m tt 6{Jq�2/qjd}

���mt·.,

(iv) "[Uf Jfr.f f/;f # fq#ifv � i I fi1if ,ff rfT{ 3/cti cm? 4 rrr:ff # 'ffPIT � 

3/rtff qr& 2 m "# 31/rt/R<h t¥�it-9 , , � � m # * 31TfTq;f � 'ifl' 
{qq) C'1{ qiRT � f 
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SECTION A
WQat 

Questions number 1 to 10 carry 1 mark each. 

m m 1 � 10 'fFfi m m 1 atq; 'cfir I ,

1. Write the principal value of cos-1 (� 7:)­

cos-1 ( cos 1;) � � lfR fffi<!ll{ I

2. Evaluate :

3. 

I sin£ dx
Jx 

m;{ � � 

I sin.Ji dx
.Ji 

Evaluate:
1//2

1 dx
�I-x2 

m;r ll1?f �

1/.J2 1 

! p
dx

4: Let * �e a binary operation on N given by a * b = HCF (a, b), a, b e N.
Write the value of 22 * 4. 
lff,fT •

1 
N "ti"{� ft� �'9ti41 e ':ill' a* b = HCF (a, b) IDU -sreyr �. �

a, b e N � I 22 * 4 qi!' 'rfR fct1RilQ, I 

3 · 



6. rr P is a umt vector ana <i
> 

- p) . (� + P > = so, then find I ;t 1-

� P � � � ! o'llT ct - P) . <� + P > = so#, ar 1t I tlir 1IR
W<f � I

7. Write U1e direction cosines of a line equally inclined to the three
coordinate axes.

a't!" fflT � � � f<-trt!Q, \ifT cfRT R��licfi � 1R lfltR cfrr11T 'aRfflt if ,I

8. -�'ind the value of p if
A /\ A h h I\ -t 

(2 i + 6 j + 27 k) X ( i + 3 j + pk) = 0 .

p ili1 11R � iliiMQ. �
A JI I\ I\ A A � 

(2 i + 6 j + 27 k) X ( i + 3 j + pk) = 0 . 

9. Find the value of x from the following :
X 4; 

;=0 

2 2x I 
F{i., � X 'fir � mo ·cQ�(t : 

X 4 

2 2x 
=0 

10. Write the value of the following determinant :
a-b b-c c-a

b-c c-a a-b

c-a a-b b-c

� fflfti!cfi qi!" J:{'R klruJQ, : 

a-b b-c c-a

b-e c-a a-b

c-a a-b b-c

4 



SECTION D 

�q 

Questions number 11 to 22 carry 4 matks each. 

I/fif WNr 11 # 22 ncfi m m it 4 afrl; t 1

11. If y = 3 e2x + 2 e3\ prove thai

d2y dy . 
dx·z: 

- 5 ·� + 6y = 0

� y � 3 e2X + 2 e3x t al W-[ - fcii

d2y dy. - - 5 dx t 6y = 0 
dx2 

12. Evaluate :

J ./s-4:-2x
2

OR 
Evaluate 

_ J x sin-1 x dx 

� 

TTR � '1 MQ_ 

J x sin-1 x dx 

13. Let f: N ·-> N be defined by

n+l if n is odd 
fCn) =. for an n E N.

if n i� even 

1' ... ind whether the function f is bijective. 
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ftn) =. 

n+l 

2 

rn qf<11IPhf � � f : N � N f I 

� � � cpfJ' � f � 3ll'i01� (bijective) i I 

14. If sin y = x sin (a + y), prove that � ::: sin
2 

(a'!" Y(
dx sin a 

OR 

If (cos x'l = (sin yt', find dy .
dx. 

dy sin2 (a+ y) 
� Sin y ::: X sin (a + y) t. <ff m � ft dx = 

sin a
. 

* (cos x� = (sin y'f i, il
dy � ctlf-i!Q. I
dx 

15. The length x of a rectangle is decreasing at the rate o( 5 cm/minute
and the width y is increasing at the rate. of 4 cm/minute. When
x = 8 cm and y - 6 cm, find the rate of change of (a) the perimeter,
(b) the area of the reclangle.

OR 

.Find the intervals in which the function f given by 
�x) = sin x + cos x, 0 S x s 21t

1

is strictly increasing or strictly decreasing. 
�W@�Mx,5��-.it��tll�,am:� y, 1Mft<1i1 
� "ij � � � I � X = 8 -gm 3lR y = 6 tift' �. <fat 3fTlRl t (at) qflq1q,
(lf) � � 4l¾d1 � � � � 

3ltrcn 

a.t'RRi mt i:f?l-.iiQ. � f(x) = sin x + cos x1 0 5 x.s 2n: � �tr� f, R{o'{
q � ............-or ., 4 qi.:i 1.IT 1"1\m �IQqFf � I 
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I' h A 

16., The scalar product of the vector i + j + k with the unit vector along 
. A A I\ A A I\ 

the sum of vectors 2 i + 4 j - 5 k and 1 i + 2j + 3 k is equal to one. 
Find the value of 11.. 

. A A A A A A 

mm 2i + 4j -5k � 11,i + 2j + 3k iii cii11q;c:'t � � -ij � t!fu:w 

17. Prove llie follov.i.ng :

cot-1(_J1 + �inx + J� � sinx.l = x:, x E (o, 7t4)
,/1+ sin x - �l - sin x 2 

OR 

Solve for x 
2 t:;in-

1 
(cos x) = tan-

1 (2 cosec x)

� qj]' � �f-it� 

cot-1 ( �1 + _sin � + _ .Jl � sin _X ) = X ' X E (o ' 7t) 
'l -.J 1 + sin x - J1 - sin x 2 4 

�

xt���: 

2 tan-1 (cos x)" = tan-1 (2 cosec x) 

18. Find the shortest distance between the following two lines :

� . A A A 

r =(1+2;\.)i +(1-1)j +A-k; 
� I\ f\ h. A A A 

r = 2 i + j - k + µ (3 i - 5j + 2 k ). 

� I\ I\ I\ 

r = (I + 2:>..)i + Cl - ?-..)j + 1k; 
� f\ I\ I\ I\ I\ ,. 
l' = 2 i + j - k + ,LL (3 i - 5 j .+ 2 k ).
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19. Form the differential equation of the family of circles touching the
y-axis at origin.

20. Solve the following differential equation :

x? = y-xtan(:J 

dy
. (y) 

X d
x 

= y - X tan 
X 

21. Usi:ng properties of determinants, prove the following :
X + y X X 

5x + 4y 

lOx + 8y 

X + y 

5x + 4y 

10x + Sy 

.4x 

8x 

X 

4x 

8x 

3x 

X 

2x ::; x3

3x 

22. On a multiple choice examination with three possible answers (out of
which only one is correct) for each of the five questions, what is the
probability that a candidate would get four or more correct answers

just by guessing ?

1lcfi �-fctif.{-qlq • if � w. � f>11•iti ffl t nR � � � (� 'R
m � � t) '.� cf<JT snf4q;a1 � fcli � .2fl � � {ii•jjqi� m{ <l'l
an� m t � � �
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SECTION C 

�lt 

Questions number 23 to 29 carry sb: marks each. 

m m 23 -u 29 QCfi mm iii 6 � 1, 

23. Using- matrices, solve the following system of equations :

x.+y+z=6 

X + 2z = 7

3x + y + z = 12 

OR 

Obtain the inverse of the following matrix using 
operations 

3 0 -1

A= 2 3 0

0 4 1

� qij m �. f.ft::t Q4\q;<ur R<blli c1rr � c!ilf<ilit : 

X + y + Z = 6 -·

x· + 2z = 7 

3x + y + z = 12 

"5ITTM tjfs621,-m � m .rm f,p;J � qjJ 6lj$Jt lJlGf � 

3 0 -1

A= 2 

0 

3 

4 

0 

1 

elementary 
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24. Evaluate :
1' 

X ch: J a2 cos2 x + b2 sin2

0 

1U'I" "i1n cafaiQ. : 

71 

X dx 

J a2 cos2 x + b2 sin2

o. 

25. Find the area of the region included between the parabola 4y = 3x2

and the line 3x - 2y + 12 = 0.
4<qt14 4y = ar "611T TIM 3)( - 2y + 12 = o t qtiqctdf � <tir � �

�I 

26. Find the equation of the plane determined by the poi.nts A (3, -1, 2),
B (5, 2, 4) and C (-1, -1, 6). Also find the distance of the point

P (6, 5, 9) from the plane .
� A (3, -1, 2), B (5, 2, 4) ll'IT C (-1, -1, 6) m AtoR<i tt'lda cliT Uailcii\GI

ti@ ctlfail( I � P (6, 5, 9) ell �- t4qt,d 'ff � � � <fi�C{ I
27. If the sum ·ot the lengths of the hypotenuse and a side of a right�angledtriangle is given, show that the area of the triangle is maximum when

lhe angle between them is �.
3 

OR 

A manufacturer can sell :x items at a price of Rs. (s - �) each. 
100 

The cost price of x items is Rs. ( i + 500). Find the number of 
items he should sell to earn maximum profit. 
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'-IR: M B�cilu, � ii; � ff2fT '(% � <1i1 t1Gll�41 qjf 4llllhcl � 1Fll' m, cir

m� � �·qjf � � � � � � qjJ cJ;ttTf 1t t 1
3 

at� 

� RAfctl (5 - �) �. 1!fu � tfil � � x �<til�<-li � � � I x ��1�4i �
100 

� � (X + 500 I Q, � I �c!il�4'i '*l' � ml" � '1f->ll!. � � 3WlC!rntf �
�· 5 ) ' 

amrcr�t�ffl.�I 

28, A dealer wit1hes to purchase a number pf fans and sewing machines.
He has only Rs. 5,760 to invest and has a space for at most 20 items.
A fan costs him Rs. 360 and a sewing machine Rs. 240. His expectation
is that he can sell a fan at a profit of Rs. 22 and a sewing machine at
a profit of Rs. 18. Assuming that he can sell all the items that he can
buy, how should he invest his money in order to maximise the profit ?
Formulate this as a Linear programming problem and solve it
graphically.

� o1.11q1fl � -er@' 'ffm � � {!i-OtHI � � I � 'trm � � � �

5,760 �- t � m t � 3U'� 20 � � � � t I � � 360 �­
-q � � - ffi 240 {i, if 34�&i! � I � aTim � fc!i � � <@ �
22 Q. � tR � � mm m qi1' 1s �. � 1(\ � � 1 � 4lrtcfi{ 1% �

fur-fr � @a�111, � wn, � � � rcrn wm � � fc6 � �

� W ? � � :.ibllli.-f �Rfall a{;rr � 'lll1li aRT � qilf-'IQ. I 

19, Coloured balls are distributnd in three hags as shown in the following
table : 

Colour of the ball
Bag

Black White Red
I 2 1 3

II 4 2 1
III 5 4 3

A bag is selected at random and then two balls are rando1nly drawn
fron) the selected bag. They happen to be white and red. V.'hot is Lhe
probability that they cmnc from bag II'? 
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------------...... _ 

i 

II 

m 

2 1 3 

4 2 1 

5 4 '.{ 
L..__ •• • ------'-------''------'-------' 

� � 41�,:;slj! � 1f{!1 om m -« � � 'il�f f.!<!ira1 11{ a:ih: � � � 

� � � I suf4q,di 2PIT t fc!i � � GI) � -q -a f.fcfilctl � ?
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