MATHEMATICS (Commerce)
Scoring Indicators

Maximum Score: 80

(Qn. Answer Key /Value Points Sub | Total |
No. score | score
- @ _ ba_
1. ) axb= 1 2 bxa 1
_ be _ abc
a*(b*c)—a*T— 16
_ab _ abc
(a*b)*c—T*c— T3 1
i) axe=a exa=a
ae _ ea _
T —a , —a
e=4 e=4 1 3
2. 1) Tx—1=5x+3
2x =4 1
x =2
3 4 13
i) | 4] = 13 5 1
=20-169=-149 1 3
. dy
3. 1) E=2x+2;slope=2(1)+2=4 1
i) y=(1p+2(1)+3=6
pointis (1, 6) 1
equation of tangent is
y—6 = 4(x-1)
4x—-y+2 =0 1 3
v
4 D= & !
J 1
= e ) 1
= log|(x+ 1)+ Jyx’+2x+2 |+c 1 3
b
5.0 i) [fxax 1
ii) Area = 2J\/y7dy 1
4 Ak
= 310]
_ 4
= S 8-1]
28
§ =3 1 3 )




Answer Key /Value Points Sub | Total
score | score
Equation of family of lines passing through the origin is y = mx 1
Y = MX e, (n
b _
R R 2) 1
Eliminating 'm' using (1) and (2)
d
i)  Vector perpendicularto g and p is @ x b %
i j ok
D ixp =2 -3
1 -1 4
=5i-7j -3k %
. ) axb 5 4 -3k
ii)  Unit vector = |le1;’ =5 1
Vector of magniture 5 units =5 NS 1 3
. T
) 705> e 1
- T
f[7’§:| - (L1 1
.. . . (2 .. (37—
ii) sin” sin (Tﬂ) = sin’! sm( n3 ”) 1
= sin’ sin (ﬂ—z)
3
—sm‘sm(3)—3 1 4
3 -1 2 3 40
A= 4 3 2 AT = -1 3 1 1
0o 1 5] 2 25
(6 3 2
—(A+4H = 113 6 3 symmetric matrix 1
212310
[0 -5 2
1 _ 115 o 1 . .
—(Ad-4" =< skew symmetric matrix 1
2 212 10
3 -1 2
Lavany + L u—an =4 3 2|=y4 | 4
2 0 1 5




Qn. Answer Key /Value Points Sub | Total
No. score | score
10. i) 57;since|A|=]A"| 1
I+x+x* x x%
ii) I+x+x> 1 x 1
l+x+x* x* 4
1 x x
=(l+x+) |t D7 1
1 x* 4
1 X x?
=(1 +x+x2) 0 1-x x(I-x) 1 4
0 x(x—-1) (1-x%)
1 x
= 2y (1 — ) |-
(IT+x+x>)(1-x) N
=(1-xP (Q+x+x>)(Q+x+x?
=(1 —x)* = RHS
Tl G GEED
11. lim 1 - lim ) 1
= lim (x+1)=2 1
Sy =2 1
. ox—
= lm = = f()=2
.. continuous at x = 1 1 4
12. 1) f(x) is strictly decreasing in the intervals [a, ¢ ) and (c,, b] 1
J' (x) is strictly increasing in the intervals (c,, ¢,) 1
i) f'(x)=4x-4=0
=>x=1
In(-0, )= " (0)=-4<0 1
... strictly decreasing
In (1, 0) = f"(2)=4>0 1| o4
.". strictly increasing
. x2
13. i) Y +c 1
z sin(z—x)
j 2
ii) I=0\/(n)\/(n)dx 1
sm|——x|+,/COS| ——X
2 2
_ j JJsin x dx 1
0 4/COSX +~/sinx
f .
2l = !dx:(x)g=5 /s
1= 7 Y% 4




Qn. Answer Key /Value Points Sub | Total |
No. score | score
14. i) Area = jsinxdx 1
= -(cosx); 1
= -(cos%—cosO)=1 1
ii) The area bounded by y = sin x between x = 0 and x = Z is same as the
area bounded by the curve y = sin x between y = 0 and y=§
Therefore area = 1 1 4
5 [2dy=""2 |
: y+2 b
y+2 1 _ 2
jy+2dy 2j—y+2dy _J'(1+x)dx 1
y=2log|y+2|=x+2log|x|+c
xl
y—x—c=log g (D) 1
“1-1l-c=logl =>c=-2 %
x2
(1) =>y-xt+t2=log (—(y+2)2] % 4
I{OB)+m(04
6. | o = |(08)+m(of) 1
[+m
_ 2(—i+j+k)+1(@+2j-k)
2+1
_ 3 4.1
= Sct3itik 1
. 1. 4
ii) 1P = (?z+31+ k) (i+2j-k) 1
4. 2
= Sk i
17. i) Unitvect0r=%i+ ?j 1
i) a) cos? 45 + cos? 60 + cos? 0 =1 1
2+4 cos?® =1
cos@=%:>9=60° 1
1
b) unit vector —Tl toits Ly, 1 4




Qn. Answer Key /Value Points Sub | Total
No. score | score
3 -2 3 X 8
18. a=> 1 N x=|r,B=|! 1
4 -3 2 z 4
X = A'B 1
| 4| -17#0 1
-1 =5 -1
, 118 6 9
4 = —— 2
7 =10 1 7]
[-1 -5 1] [8 1
1
7 0-10 1 7] |4 |3
x=1y=2;z=3
19. i) A = ar?
dA
o 2nr 1
dA
where r = 10 = o =2n(10)=20xm 1
.. P
ii) Letp=2x+2y:>y=5 x 1
P
Area=xy => A = x(z—x)
=>4 = £x—x2 1
2
dA P
E = E—2x 1
For turing points
P
5—2)(? =0
- r
* 4
—y = g 1 6
*. rectangle is a square
, x 4 B
204D G-D(x-2)  x1 x-2 !
=>x = Ax-2)+Bx-1)
=>A=-1;B=2 1
] = j—dx+

(x=2)’
(x=1)

+c

log

—log |x — 1| +2 log Ix —2|




On. Answer Key /Value Points Sub | Total |
y
No. score | score
8 5 8
ii) J.|x—5|dx=J.-x+5dx+Jx—5dx 1
2 2 5
2 5 2 8
= (1+5x) +(+—x—5x) 1
2 2 .
= _—52+5x5+z—5x2+g—5x8—i+5x5
2 2 2 5
=9 1 6
21| ) ¥+32 = 16
4x* = 16 x=+2 1
S Ais(2,243); Bis (4, 0) 1
if) Area = jydx+ j\/16—x2dx 1
2 4
0 2
2y’ 16 '
= \/g(%) +[§ 16—x2+?sin‘l ﬂ 1
T T
=23+ (85—2\5—85) 1
8
= ?" 1 6
22. i) y = ae* + be* )
L
o = aet Tt 2be* 2
dl
3 = aer+ dbe 3) 1
B)-3x(2)+2(1)
d’y dy _
= 7 3dx +2y=0 1
ii) order: 2; degree: 1 1
iy P=1 Q=sinx
I,F=eJPd”= ejdx=e" 1
Solution is
y.e' = jsinx.e* dx (N
I= jsinxe*dx=e"sinx-cosxe"—l
21=ex(sinx—cosx):>l=%(sinx—cosx) 1
(1) = yer = %(sinx—cosx)+c 1| 6




Qn. Answer Key /Value Points Sub | Total |
No. score | score
23.| ) [a=Lfp|=1]a+b|=1
‘a_+b_2 = (a+b).(a+b) |
‘Zl+52 = a*>+ b* + 2ab cos 0
1 =1+1+2.cosB 1
_ _
cose——a =0= 3 1
ii) 2m+3+3 =0
2m = -6 =>m=-3 1
iii) a =2i+j-3k b=-3i+3j—k
i J ok
axb = |* 1 3 =sit11j+9% 1
-3 3 -1
Area = |c_1><l;‘ = /266 1 6
24, i) F=itj+AQRi—jtk) 2
ii) bxb, =3i-j—Tk 1
bxb| = [59; a-a =i-k !
(hxb,) . (@-a) =10 1
|bixk).(@-@) 10
d = |l7l><172| = 759 1 6




