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KBPE Class 12th Maths Question Paper With
Solution 2016

QUESTION PAPER CODE 1018

Question 1[a]: The function £:N — N, given by f (x) = 2x is

(a) one-one but onto (b) one-one but not onto
(c) not one-one not onto (d) onto but not one-one
Answer: [b]

[b]: Find g o f (x), if f (x) = 8x3 and g (x) = x'4.

Solution:
gof(x)=g(f(x)
=g (8x)

= (8x3%)”

= 2X

[c]: Let * be an operation such that a * b = LCM of a and b defined on the set
A={1, 2, 3,4,5} Is*abinary operation? Justify your answer.

Solution:

a*b=LCMofaandb

a,be{l,2,3, 4,5}

Leta=2,b=3

a*b=2*3=LCMof2and3is6

Since the element 6 doesn’t exist in the set {1, 2, 3,4, 5}, * is not a binary
operation.

Question 2[a]: If xy < 1,tanlx + tanty is
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Solution:
tan™ [(x +y) / (1 - xy)]

[b] Prove that 2 tan? (1/2) + tan? (1/7) =tan (31/17)

Solution:

2tant(1/2)+tant (1/7)

=tant [(2* (1/2))/ (L1-(1/2)2] +tant (1/7)
=tant (4/3) +tant (1/7)

=tan [((4/3)+ L/ 7))/ (L-(4/3)(1/7)]

= tan [(31 * 21) / (21 * 17)]

=tan (31/17)

(o opelo ol
A= - ’
Question 3[a]: If 00 o= then BA =

: 01
I il
@ [0 1] @) [1 0]

00
ULl Rk (iv) [ }
() | 5 o . 00
Solution: [iii]
il
A= I
[b] Write as the sum of a symmetric and a skew-symmetric
matrix.
Solution:
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41 AT = E _C'l] + E _lJ _ [g _52}
il 1 G
A= é[ﬂ + AT+ é[q — AT
=5 @[]
2 -6
i [ 1 =2 ]

[c] Find the inverse of

Solution:
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Find the pivot in the

Make the pivot in the 2nd column by dividing the Znd row by -2
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x x-1

Question 4[a]: The value of x+l . x IS
(i) 1 (i) x (iii) x (iv) 0

Answer: [i]

[b] Using the properties of determinants, show that

1 x x?
2 1 x| =(1-x3?
x x 1
Solution:
1 o 2° ].-|—;i’!-|—;i!’!2 ].-|—;i’!-|—;i!’!2 ].-|—;i’!-|—;i!’!2
& - 2 .
a 1 T = o 1 T
H & ;i‘!z 1 H & ;112 1
1 1 1
Rl—}Rl—i—Rg—i—R;j:f:l-l—;ﬂ-l—;ﬂzjl 2 1
o2t 1
1 ( 0
=(l+x+2%) |22 1 -2 z—2a?
v at—x 1—u=x
0 0
Ggﬁ“CQ—CTHC;;—?G;j—cl=(1+;ﬂ+;ﬂzjf1—;ﬂj[l—;ﬂ] 2 l+ax =z
H H —.r 1

=(l+z+2°)1—2)1—2)(1 +2+2%) =(1—2")?
Question 5[a]: Find all the points of discontinuity of f, where f is defined by
2x+3, x<2

fix):{b:-?:, x>2

Solution:
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LHL=Ilim , f(X)=lim, ., 2x+3=7
RHL =lim,.,, f(X)=lim ., 2x-3=1
lim,., f(x)# lim ., f (X)

LHL # RHL

2 1s a point of discontinuity.

[b] If €Y =xY, then prove that dy / dx = log x / (log ex)>.

Solution:

(x-y) loge=ylog x

X -y =Yy logx

Xx=ylogx+y

x=y (logx+1)

y=x/(logx+1)
dy/dx=(1+logx-1)/(1+logx)?>=logx/(1+ logx)?
= log x / (log ex)?

Question 6[a]: The slope of the tangent to the curve givenby x =1 -cos 0,y =
0-sinfat@=m/2is
(i0 (i) -1 (iii) 1 (iv) Not defined

Solution: (ii)

[b] Find the intervals in which the function f (xX) = x? - 4x + 6 is strictly
decreasing.

Solution:

f*(x)=2x-4

£ (x)=0

2x-4=0

X=2

The intervals are (-0, 2) and (2, ).
f (x) is decreasing at (—oo, 2).
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[c] Find the minimum and maximum value, if any, of the function f (x) = (2x -
1)% + 3.

Solution:

f(x)=(2x-1)>+3

f x)=42x-1)

fx)=8

f x)=0

2x-1=0

x=1/2

f (xX) has minimum valueatx =1/ 2.

OR

[a] Which of the following functions has neither local maxima nor local

minima?

(i) f (X) =x%+X (ii) f (xX) = log x
(i) f(x)=x3-3x+3 (iv) f (x) =3 + ||
Solution: [ii]

[b] Find the equation of the tangent to the curve y = 3x? at (1, 1).

Solution:

y = 3x?

dy / dx = 6x

Slopeat(1,1)=6

Equation of the tangent isy - y1 = (dy / dX)(, 1) (X - X1)
y-yi1=6(x-1)

y=6x+5

[c] Use differential to approximate +/36.6.

Solution:
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Y = VX

X =36

Ax=0.6

dy = (dy /dx) Ax=1/2"Vx
=1/2*(0.6)

=0.05

V36.6 = 6 + 0.05 = 6.05

Question 7[a]: The angle between the vectors a and b such
that |lal = |bl =y2anda.b=1is
() /2 (iiym/3 (iii) 7 / 4 (iv) 0

Solution: [ii]

[b] Find the vector alonga - bwherea=i+3j-kand b =3i +2j + k.
Solution:

Unit vector alonga-b=(a-b)/|a-b|

a-b=-2i+j-2k

la — bl =49=3

Unit vector = (1 / 3) (-2i + ] - 2k)

Question 8[a]: If the points A and B are (1, 2, -1) and (2, 1, -1) respectively,
then AB is

(D)i+] (i)i-]j (i) 2i +j -k (iV)i+j+k
Solution: [ii]

[b] Find the value of Z for which the vectors 2i - 4] + 5k, i - 4j + k and 3i + 2j -
5k are coplanar.

Solution:
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2 —4 5
1 - 1
3 2 —5| _

2(5K-2)+4(-5-3)+5@2+3%)=0
A=126/25

[c] Find the angle between the vectorsa=i+j-kandb=i-j+Kk.

Solution:
cosO=(a.b)/la||b]
(@a.b)=-1

lal =3

bl =3
cosO=-1/3
0=cos?(-1/3)

Question 9[a]: Prove that fcos?x dx = (x/2) + (sin 2x/ 4) + c.

Solution:

cos? x = (1 + cos 2x) / 2

Jcos?x dx =(1/2) [(1 + cos 2x) dx
= (1/2) [x + (sin 2x / 2)] dx

[b] Find fdx / \2x — x2.

Solution:

2X - X2 = - (X2 - 2X)

=-(x2-2x+1-1)

=-[(x-1)*-17]

=1-(x-1)2

Jdx /\Rx — x*=[fdx /1 — (x — 1)?
=sint (x-1)+c
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[c] Find [x cos x dx.

Solution:

/X cos x dx

=x sin x — [ sin x dx
=XSINX+COSX+C

Question 10[al: Evaluate fo" log (1 + cos x) dXx.

Solution:

I = fo™log (1 + cos X) dx

= [o™log (1 + cos [ - X] dx)

= o™ log (1 - cos x) dx

= [o™ log 2 sin? [x / 2] dx

= [o™ (log 2 + 2 log sin (x / 2)) dx

= [o™" log 2 dx + 2 [o™ log sin (x/ 2) dx
Putx/2=t

dx =2 dt
Whenx=0,t=0andx=m,t=m/2
I =log 2 (X)o™ + 2 fo™? log sint * 2 dt
=log2 (m-0)+4 (-1 /2log2)
=-mlog?2

OR
[b] Find [¢® (x + 1) dx as limit of sum.

Solution:
JPFX)dx=lim_oh[f(a)+f(a+h)+....+f(a+(n-1)h]
Joo(x+1)dx=lim,och[1+(1+h)+1+2h)+.....1+(n-1h]
=lim_ohn+h(I1+2+3....+(1n-1))
=lim_oh[n+h*n(n-1)/2]
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=lim_, [nh + (n?h? - h?n) / 2]
= 1im o [nh + nh (nh - h) / 2]
= 1im o (5 + [5 - h]5/ 2]
=35/2

Question 11[a]: The area bounded by the curve y = f (x), above the x-axis,
betweenx =aand x=b is

(i) Jiw® v dy (ii) [./® x dx (iii) [ x dy (iv)
Sy dx

Solution: [iv]
[b] Find the area of the circle x? + y? = 4 using integration.

Solution:

Area of the shaded region = [?y dx
= [¢? V4 — %% dx

=[(x/2) V& — x2+ (4/2)sin" (x/ 2) dx
=(4/2)sin? (1)

=2*(m/2)

=4m

Question 12[a]: y = cos x + b sin x is the solution of the differential equation.
()d?y/dx?+y=0 (i) d?y /dx?-y=0
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(ii)dy/dx+y=0 (iv)dy/dx+x (dy/dx)=0
Solution: [i]

[b] Find the solution of the differential equation x (dy / dx) + 2y = x? (x # 0)
given that y = 0 when x = 1.

Solution:

(dy /dx) + (2y / x) = x

P=(2/x),Q=x

IF = efP dx

= g2 10gx)

The solutionisy =x? = [x * x2 dx = [x3dx
yx2=x*/4+¢c

Whenx =1,y =0,

0=(1/4)+c

c=(-1/4)

The particular solution is yx? = (x*/ 4) + (- 1/ 4)

Question 13[a]: Find the shortest distance between the linesr=i+j+ % (2i - j
+K)and r=2i+j-k+pu(3i-5+ 2k).

Solution:

Shortest distance = |[(az - a1) . (b1 - b2)] / |[b1 X b2]||
ar=i+]

a=2i+j-k

b;=2i-j+k

b, =3i-5]+2k

(az-a;)=i-k

[br1 xby] =3i-j+7k

I[b: x b1 = +/59

Shortest distance =10 /59
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Question 14[a]: Equation of the plane with intercepts 2, 3, 4 on the x, y and z-
axis respectively is

(i) 2x+3y+4z=1 (i)2x+3y+4z=12
(ii)6x+4y+3z=1 (iv) 6x +4y + 32 =12
Solution: [iv]

[b] Find the cartesian equation of the plane passing through the points A (2, 5,
-3),B(-2,-3,5)and C (5, 3, - 3).

Solution:

The equation is
xr— y—1iy oz — 2
T2 —T1 Y2 — Y1 22— 2
Ty —adp Yy~ =3
r—2 y—>5 z4+3
—2-2 —3—5 5+3
J—2 3—5 —-3+3

(x-2)16+(y-524+(z+3)32=0
2X+3y+4z=7

=10

=0

Question 15[a]: Consider the following LPP:
Maximise Z = 3x + 2y

Subject to constraints

x+2y =10

3x+y <15

x,vyz20

[a] Draw the feasible region.

[b] Find the corner points of the feasible region.
[c] Find the maximum value of Z.

Solution:

[a]
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[b] The corner points are (0, 0), (4, 3), (0, 5).
[c] Z is maximum at (4, 3) = 18

Question 16[a]: If P (A) = 0.3, P (B) = 0.4, then the value of P
(A U B) where A and B are independent events is
(i) 0.48 (i) 0.51 (iii) 0.52 (iv) 0.58

Solution: [iv]



https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

O [AERE
[b] A card from a pack of 52 cards is lost. From the remaining cards of the

pack, 2 cards are drawn and are found to be diamonds. Find the probability
of the lost card being a diamond.

Solution:

E1: The lost card is a diamond.

E,: The lost card is not a diamond.

A: Selecting 2 diamonds from the remaining cards

P(E)=13/52=1/4

P(E;) =39/52=3/4

P(A/E)=%C,/%Cy;=12*11/51*50
P(A/Ey)=2C,/%C;=13*12/51*50

P(Ei/A) =[P (E)) *P(A/E)]/[P (E1) *P (A/E)] + [P (E) * P (A/E)]
=[(1/4)*[12*11/51*50]]/[(1/4)*(12*11/51*50)+(3/4)*(13* 12/
51 * 50)]

=132 /600

=11/50

OR

A pair of dice is thrown 4 times. If getting a doublet is considered as a success,
[i] Find the probability of getting a doublet.
[ii] Find the probability of two successes.

Solution:

[(]1/6

[iijn=4

q=1-p

=1-(1/6)

=5/6
P(X=2)=%C,(5/6)*(1/6)?
=25/216

https:/byjus.com



https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

	Button1: 
	Button2: 


