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Weightage to score of  content
MATHEMATICS (ScienceGroup)

Std: XII

Sl. CO�s Unit No. of Score %
No. Questions

1. 1 - 2 Matrices and Determinants 2 8 10

2. 3 - 5 Boolean Algebra 1 5 6

3. 6 - 7 Probability 1 4 5

4. 8 - 13 Functions, limits and continuity 1 3 4

5. 14 - 17 Differentiation 1 10 13

6. 18 - 23 Application of differentiation 1 7 9

7. 24 - 28 Indefinite Integral 2 9 11

8. 29 - 31* Definite Integral 1 7 9

9. 32* Differential Equation 1 5 6

10. 33 - 35 Vector I 1 4 5

11. 36 Vector II 1 7 9

12. 37 3D I 1 5 6

13. 38 - 41 3D II 1 6 7

15 80 100
* Internal choices were given to this questions



www.S
tu

dy
Guid

eI
nd

ia.
co

m

3

Weightage to type of  questions

MATHAMATICS
Std: XII

Type of Questions Scores %

Objective 18 22.5

Short answer 36 45

Essay 26 32.5

             Total 80 100

Weightage to level of  questions

MATHEMATICS
Std: XII

Type of Questions Scores %

Essay 15 19

Average 42 52

Difficulty 23 29

                             Total 80 100
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Blue Print
MATHEMATICS - Paper I (Science Group)

Std: XII

Sl. CO�s Unit             Types of Questions Total
No. Objective Short answer Essay Score

1. 1 - 2 Matrices and Determinants 2 2 4 8

2. 3 - 5 Boolean Algebra 1 1 3 5

3. 6 - 7 Probability 2 2 - 4

4. 8 - 13 Functions, limits and continuity 3 - - 3

5. 14 - 17 Differentiation - 8 2 10

6. 18 - 23 Applications of differentiation 2 2 3 7

7. 24 - 28 Indefinite Integral 1 - 8 9

8. 29 - 31 Definite Integral - 5 2 7

9. 32 Differential Equation 1 2 2 5

10. 33 - 35 Vector I 2 2 - 4

11. 36 Vector II 1 4 2 7

12. 37 3D I 1 4 - 5

13. 38 - 41 3D II 2 4 - 6

                     Total 18 36 26 80
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Std - XII Time : 2 1
2  hrs.

Maximum Score: 80 Cool off time: 15 mts.

Instructions
! Read the question carefully before answering.
! Maximum time allowed is 2 hours 45 minuts

inclding cool off time.
! First 15 minutes is coll-off time, during which the

candidate should neither write answers nor have
discussion with others.

! All questions are compulsory and only internal
choices are allowed.

! In the case of question having internal choice only
the sub-questions of the same questions should
be answered.

! Calculations, figures and graphs should be shown
in the answer sheet itself.

Part III - MATHEMATICS
(Science Group)

1. (i) Find the graph of the function f (x) = x + 1
from the graphs given below. [1]

0

(1, 0)

X

Y

X

Y

3π
2

− 3π
2

−π  π

-1

1

X

Y

-1      1
-1

0

1

Y

X-1 -2 1 2
-1

2

X

Y

-1 1
45o45o

figure (1)

figure (2)

figure (3)
figure (4)

figure (5)

1. (i) NphsS sImSpX-Øn-cn-°p∂ {Km^p-I-fn¬

\n∂v f (x) = x + 1 F∂ ^wKvjs‚ {Km^v

Is≠-Øp-I. [1]
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Y
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Nn{Xw (1)

Nn{Xw (2)

Nn{Xw (3)
Nn{Xw (4)

Nn{Xw (5)

\n¿t±-i-ßƒ:

$ DØcw FgpXn XpS-ßp-∂-Xn\p apºv {i≤m-]q¿hw

tNmZy-ßƒ hmbn-°p-I.

$ ‘Iqƒ Hm v̂’ kabw Dƒs∏sS tNmZy-ßƒ°v A\p-h-Zn-

°-s∏´ kabw 2 aWn-°q¿ 45 an\n-‰m-Wv.

$ BZysØ 15 an\n´v ‘Iqƒ Hm^v’ ka-b-am-Wv. Cu ka-

bØv a‰p-≈-h-cp-ambn N¿® sNøp-Itbm DØ-c-sa-gp-

Xmt\m ]mSn-√.

$ tNmbvkv \evImØ tNmZy-ßƒs°√mw DØcw Fgp-

tX-≠-Xm-Wv.

$ tNmbn-kp≈ tNmZy-ßƒ°v DØ-c-sa-gp-Xp-tºmƒ B

tNmZy--Øns‚ D]-tNm-Zy-ßƒ°v am{Xw DØcw Fgp-XpI.

$ {Inb-Iƒ Nn{X-ßƒ {Km^p-Iƒ DØ-c-°-S-em-kn¬

Xs∂ Fgp-tX-≠-Xm-Wv.
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π
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(ii) Match the following using the graph given
above. [2]

A - functions B - Graph

f (x) = cos x figure (1)

f (x) = | x | figure (2)

f (x) = ex figure (3)

f (x) = x2 +1 figure (4)

figure (5)

(iii) One of the above graphs represents a func-
tion which is not differentiable at x = 0. Iden-
tify that graph. Justify your answer. [2]

2. (i) Match the following

           A    B

(sin )d x
dx -cos x

cos( )xd e
dx 2

2
1 x+

1
2

2sin
1

d x
dx x

−  
 + 

-sin x . ecosx

1sin ( )d x
dx

− cos x

2

1
1 x−

[4]

ii) Differentiate sin x with respect to x using first
principle. [2]

iii) If y = sin-1 x, prove that

(1 - x2) y2 - xy1 = 0. [2]

(ii) apI-fn¬ ]d-™n--cn-°p∂ {Km^p-Iƒ D]-

tbm-Kn®v tNcpw-]Sn tN¿°p-I. [2]

A - ^wKvj≥kv B - {Km^v

f (x) = cos x Nn{Xw (1)

f (x) = | x | Nn{Xw (2)

f (x) = ex Nn{Xw (3)

f (x) = x2 +1 Nn{Xw (4)

Nn{Xw (5)

(iii) apI-fn¬ sImSp-Øn-cn-°p∂ ^wKvj-\p-I-

fpsS {Km^p-I-fn¬ H∂v x = 0 ¬ Un^-

d≥jn-b-_nƒ A√. B {Km v̂ GXv? F¥p-

sIm≠v? [2]

2. (i) tNcpw-]Sn tN¿°p-I.

           A    B

(sin )d x
dx -cos x

cos( )xd e
dx 2

2
1 x+

1
2

2sin
1

d x
dx x

−  
 + 

-sin x . ecosx

1sin ( )d x
dx

− cos x

2

1
1 x−

[4]

ii) ^Ãv {]n≥kn-∏nƒ D]-tbm-Kn®v  sin x s\

x Bkv]-Z-am°n Un^d≥tjy‰v sNøp-I.

[2]

iii) y = sin-1 x  Bbm¬

(1 - x2) y2 - xy1 = 0 F∂p sXfn-bn-°p-I.

[2]
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3. An open box of maximum volume is to be
made from a square piece of tin sheet 24 cm
on a side by cutting equal squares from the
corners and turning of the sides?

i) Complete the following table

Height of the Width of Volume of
 box (x cm) the box the box (v cm3)

1 24 - 2 × 1 1 × (24 - 2 × 1)2 = 484

2 24 - 2 × 2 2 × (24 - 2 × 2)2 = 800

3 _______ ________________

4 _______ ________________

5 _______ ________________

6 _______ ________________

[2]

ii) Using the above table, express v as a func-
tion of x and determine its domian. [2]

iii) Find height (x cm) of the box when volume
(v) is maximum by using differentiation. [3]

4. i) Choose the correct answer from the bracket.

xe dx∫  = ..........

(e2x + c, ex + c, e-x + c, e-2x + c) [1]

ii) Evaluate: sinxe x dx∫ [3]

iii) Evaluate 
2

0

xe dx∫  as the limit of sum. [2]

3. 24 sk.ao hi-ap≈ ka-N-Xp-cm-Ir-Xn-bn-ep≈

Hcp Sn≥jo-‰n≥sc aqe-I-fn¬ \n∂v ka-N-

Xp-cm-Ir-Xn-bn¬ Hcp `mKw apdn-®p-am-‰nb

tijw hi-ßƒ apI-fn-te°v aS°n ]c-am-

h[n hym]vX-ap≈ Hcp Xpd∂ s]´n \n¿an-

®n-cn-°p-∂p.

i) NphsS sImSp-Øn-cn-°p∂ ]´nI ]qcn-∏n-

°p-I.

s]´n-bpsS s]´n-bpsS s]´n-bpsS

 Dbcw (x cm) hoXn hym]vXw (v cm3)

1 24 - 2 × 1 1 × (24 - 2 × 1)2 = 484

2 24 - 2 × 2 2 × (24 - 2 × 2)2 = 800

3 _______ ________________

4 _______ ________________

5 _______ ________________

6 _______ ________________

[2]

ii) apI-fn¬ sImSp-Øn-cn-°p∂ ]´nI D]-tbm-

Kn®v s]´n-bpsS hym]vXw v sb x ¬ D≈

Hcp ^wKvj≥ Bbn Fgp-Xp-I. [2]

iii) s]´n-bpsS hym]vXw ]c-am-h[n BIp-

tºmƒ AXns‚ Dbcw F{X-sb∂v Un^-

d≥kn-tb-j≥ D]-tbm-Kn®v Is≠-Øp-I.

[3]

4. i) {_m°-‰n¬ \n∂v icn-bmb DØcw sXc-

s™-Sp-sØ-gp-Xp-I.

xe dx∫  = ..........

(e2x + c, ex + c, e-x + c, e-2x + c) [1]

ii) sinxe x dx∫  s‚ hne ImWp-I. [3]

iii)
2

0

xe dx∫  s‚ hne XpI-bpsS enan‰v D]-tbm-

Kn®v ImWp-I. [2]
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5. Direction: Answer  any one 5 or 6.

Consider the following figure

i) Find the point of intersection (P) of the
paraboloa and the line. [2]

ii) Find the area of the shaded region. [3]

OR

6. i) Ealuate 
2 2

0

r

r x−∫  dx, where r is a fixed

positive number. Hence prove the area of the
circle of radius r is πr2. [3]

ii) Find the area of the circle: x2 + y2 = 16, which
is exterior to paraboloa y2 = 6x. [2]

7. Let (B, +, .) be a Boolean algebra. State the
following statements are true or false. Justify
your answer.

i) x + y = y + x [1]

ii) x + 1 = 1, where 1 is the unit element in
(B, +, .) [1]

iii) (x + y) + ( x′ . y′ ) = 1, where x′ and y′  are
complements of x and y respectively. [3]

5. \n¿t±iw: tNmZyw 5, 6 Ch-bn¬ H∂n\p am{Xw

DØcw Fgp-Xp-I.

NphsS sImSp-Øn-cn-°p∂ Nn{Xw ]cn-K-Wn-°p-I.

i) ]c-t_m-fbpw tcJbpw kwK-an-°p∂ _nµp-

hns‚ �tIm˛-Hm¿Un-t\‰vk�v ImWpI?[2]

ii) sjbnUp sNbvXn-cn-°p∂ `mK-Øns‚

hnkvXo¿Ww ImWp-I. [3]

As√-¶n¬

6. i) r Hcp ÿnc-amb t]mkn-‰ohv kwJy

Bbm¬ 
2 2

0

r

r x−∫  dx ImWpI? CXns\

ASn-ÿm-\-am°n Bcw r bqWn-‰mb Hcp

hrØ-Øns‚ hnkvXo¿Ww πr2 Bbn--

cn°pw F∂v sXfn-bn-°p-I. [3]

ii) y2 = 6x F∂ ]cm-t_m-f-bpsS ]pdØv

x2 + y2 = 16 F∂ hrØ-`m-K-Øns‚

hnkvXo¿Ww F{X Bbn-cn°pw? [2]

7. (B, +, .) Hcp _qfn-b≥ Bƒ_n{_ Bbm¬

NphsS sImSp-Øn-cn -°p-∂h icntbm

sXt‰m F∂p ]d-bpI? F¥p-sIm≠v?

i) x + y = y + x [1]

ii) x + 1 = 1, (B, +, .) se bqWn‰v Fe-sa‚ v

1 BWv. [1]

iii) x′ , y′  Ch bYm-{Iaw x,  y Ch-bpsS

tImºvfn-sa‚ vkv Bbm¬ (x + y) + ( x′ . y′ )
= 1. [3]

Y

XO

P

y = x
y = x2

Y

XO

P

y = x
y = x2



www.S
tu

dy
Guid

eI
nd

ia.
co

m

9

8. Consider a random experiment - two dice are
thrown simultaneously.

i) Write the sample space of the experiment.

[1]

ii) What ist he probability of �getting a sum 12�
from the above experiment. [1]

iii) Write any two event which are mutually
exclussive and exhaustive from the above
experiment. [2]

9. Given that A + B = 
2 5
7 8

 
 
 

 and

A - B = 
6 8
4 3

 
 
 

.

i) Find 2A [1]

ii) Find A2 - B2. Is it equal to (A + B) (A - B).
Given reason. [2]

10. Consider a square matrix of order 3 A = [aij],
where aij = 2i + j.

i) a21 = ......... [1]

ii) Construct A and thus find A + AT. [2]

iii) Express A as sum of a symmetric and a skew-
symmetric matrices. [2]

11. Consider the point (-1, -2, -3).

i) In which octant, the above point lies. [1]

ii) Find the diretion cosines of the line joining
(-1, -2, -3) and (3, 4, 5). [2]

iii) If P is any point such that OP = 50  and

direction cosine of OP are 
3
50 , 

4
50  and

5
50 , then find the co-ordinate of P. [2]

8. c≠p �ssU� Iƒ H∂n®v Fdn-bp∂p F∂

�dm≥Uw FIvkv]n-cn-sa‚ v� ]cn-K-Wn-°p-I.

i) �dm≥Uw FIvkv]n-cn-sa‚ns‚� �kmºnƒ

kvt]kv� GXv? [1]

ii) Cu �dm≥Uw FIvkv]n-cn-sa‚ns‚� XpI

12 hcp-∂-Xn-\p≈ �t{]m_-_n-en‰n� F{X?

[1]

ii) apI-fn¬ sImSp-Øn-cn-°p∂ tNmZyw D]-

tbm-Kn®v �ayq®eo FIvkv¢qkn�hpw

�FIvtkm-Ãohpw� Bb c≠p Ch‚p-Iƒ

Fgp-Xp-I. [2]

9. A + B = 
2 5
7 8

 
 
 

,  A - B = 
6 8
4 3

 
 
 

 Bbm¬

i) 2A ImWp-I. [1]

ii) A2 - B2  F{X? CXv (A + B) (A - B) °p

Xpey-amtWm? ImcWw F¥v? [2]

10. aij = 2i + j BI-Ø-°-hn[w  A = [aij] F∂

Hm¿U¿ 3 Bb sa{SnIvkv ]cn-K-Wn-°p-I.

i) a21 = ......... [1]

ii) sa{SnIvkv A \n¿an®v A + AT ImWp-I. [2]

iii) A F∂ sa{Sn-Ivkns\ Hcp knan-{SnIv sa{Sn-

Ivkn-s‚bpw Hcp kvIyqkn-a-{Sn-Ikv sa{Sn-

Ivkn-s‚bpw XpI-bmbn Fgp-Xp-I. [2]

11. (-1, -2, -3) F∂ _nµp ]cn-K-Wn-°p-I.

i) apI-fn¬ ]d-™n-cn-°p∂ _nµp GXv

HIv‰‚n¬ ÿnXn sNøp-∂p. [1]

ii) (-1, -2, -3), (3, 4, 5) F∂o _nµp-°ƒ

tbmPn-∏n-®p-≠m-Ip∂ tcJ-bpsS �Ub-d-

Ivj≥ sImssk≥kv� ImWp-I. [2]

iii) OP = 50  BI-Ø-°-hn-[-ap≈ Hcp _nµp-

hmWv  P. OP bpsS �Ub-d -I vj≥

tdtjymkv�
3
50 , 

4
50 , 

5
50 , F∂nh

Bbm¬ P F∂ _nµp-hns‚ tIm˛-Hm¿Un-

t\‰vkv ImWp-I. [2]
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Direction: Answer 12 or 13.

12. Consider the following spheres

S1 = x2 + y2 +  z2 - 2x - 2y - 6z + 7 = 0

S2 = x2 + y2 +  z2 + 2x - 2z - 7 = 0

i) Find the centre and radius of circles S1 and
S2. [2]

ii) Find the distance between the cetnres of S1
and S2.

If C1 and C2 are
centres of  S1
and S2 and A is
the point which S1 cuts the line C1 C2. Find
the co-ordinate of A. [2]

iii) Find the equation of the smallest sphere which
contains spheres S1 and S2. [2]

13. Consider the sphere

S : x2 + y2 +  z2 - 2x - 4y + 2z - 3 = 0.

i) Find ccentre and radius of S. [1]

ii) Find the pependicular distance from the cen-
tre of the sphere S to the plane
2x - 2y + z + 12 = 0.

Show that this plane touches the sphere S.

[2]

iii) Find the point of contact of sphere S and the
plane. [3]

14. Consider a  = i + 2 j  - 3 k

b  = 3i - j  + 2 k , c  = 11i + j

i) Find a +b  and a .b . [1]
ii) Find the unit vector in the direction of a +b .

[1]
iii) Show that a +b  and a -b  are orthogonal.

[2]
iv) Find the value of λ and µ such that

c  = λ a + µb . [2]

C1
C2A

\n¿t±iw: tNmZyw 12, 13 Ch-bn¬ H∂n\p am{Xw

DØcw Fgp-Xp-I.

Xmsg sImSp-Øn-cn-°p∂ tKmf-ßƒ ]cn-

K-Wn-°p-I.

S1 = x2 + y2 +  z2 - 2x - 2y - 6z + 7 = 0
S2 = x2 + y2 +  z2 + 2x - 2z - 7 = 0

i) S1, S2 F∂o tKmf-ß-fpsS tI{µw, Bcw

F∂nh ImWp-I. [2]

ii) S1, S2 F∂o tKmf-ß-fpsS tI{µ-ßƒ XΩn-

ep≈ AIew ImWpI?

S1, S2 F∂o

tKmf -ß-fpsS

tI{µ-ßƒ XΩn-

ep≈ AIew ImWpI? C1, C2 F∂nh

bYm-{Iaw  S1, S2 F∂o tKmf-ß-fpsS tI{µ-

ßfpw A F∂ _nµp C1 C2  F∂ tcJsb

S1 Jfin-°p∂ _nµp-hp-am-bm¬ A F∂

_nµphns‚ tIm˛-Hm¿Un-t\‰vkv ImWp-I.

[2]

iii) S1, S2 F∂o tKmf-ßsf Dƒs°m-≈m≥ Ign-

bp∂ G‰hpw sNdnb tKmf-Øns‚ ka-

hmIyw Fgp-Xp-I. [2]

13. S : x2 + y2 +  z2 - 2x - 4y + 2z - 3 = 0.

F∂ tKmfw ]cn-K-Wn-°p-I.

i) S s‚ tI{µhpw Bchpw ImWp-I. [1]

ii) tKmf-Øns‚ tI{µhpw 2x-2y + z + 12 = 0
F∂ �sπbn\pw� XΩn-ep≈ ew_ AIew

F{X? Cu sπbn≥ tKmf-hp-ambn kv]¿in-

°p-∂-sh∂v sXfn-bn-°p-I. [2]

iii) sπbn≥ tKmf-hp-ambn kv]¿in-°p∂

kv]¿i-_nµp ImWp-I. [3]

4. a  = i + 2 j  - 3 k ,  b  = 3i - j  + 2 k ,

c  = 11i + j  F∂o shIvS-dp-Iƒ ]cn-K-Wn-

°p-I.

i) a +b , a .b  Ch ImWp-I. [1]
ii) a +b bpsS Zni-bn-ep≈ bqWn‰v shIvS¿

ImWp-I. [1]

iii) a +b , a -b  Ch Hm¿tØm-K-W¬ F∂p

sXfn-bn-°p-I. [2]
iv) c  = λ a + µb  Bbm¬ λ, µ Ch-bpsS hne-

Iƒ ImWp-I.. [2]

C1
C2A
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15. Let a  = 2i + 3 j  - 5 k

b  = 6i - 4 j  + 2 k  and

c  = 8i + 2 j + 3 k

Consider the product ( a .b ) × c ,

a . (b × c ) and a × ( b × c )

i) Out of the above three products, which is not
possible to find out. [1]

ii) Find the volume of the parallelopiped whose
co-terminal edges are a , b and c . [2]

iii) Show that

a × (b × c ) = ( a . c ) b  - ( a .b ) c
by using above vectors. [2]

Direction: Answer any one of 16 or 17.

16. A horizontal beam of length 21 m carrying a
uniform load of wkg/m of length, is freely sup-

ported at the both ends satisfying the differ-

ential equation. E.I = 
2

2

d y
dx

 - 
1
2  wx2 - wlx, y

being the diflection at the distance x from one

end.

i) What is the order and degree of the above
differential equation. [1]

ii) Find 
dy
dx . [2]

iii) If y = 0, x = 0 and 
dy
dx  = 0 at x = 1. Find the

deflection at any point. [2]

15. a  = 2i + 3 j  - 5 k
b  = 6i - 4 j  + 2 k
c  = 8i + 2 j + 3 k  F∂o shIvS-dp-Iƒ

]cn-K-Wn-°p-I.

IqSmsX ( a .b ) × c , a . ( b × c ),
a × (b × c ) F∂o t{]mU-IvSp-Ifpw ]cn-

K-Wn-°p-I.

i) apI-fn¬ ]d™ t{]mU-IvSp-I-fn¬ Is≠-

Øm≥ Ign-bm-Ø-tX-Xv. [1]

ii) a , b , c Ch Hcp �]mc-e-tem-]n-∏n-Un�s‚

Hcp aqe-bn-ep≈ hi-ß-fm-bm¬ hym]vXw

F{X? [2]

iii) a × ( b × c ) = ( a . c ) b  - ( a . b ) c
F∂v apI-fn¬ ]d™ shIvS-dp-I-fpsS

klm-b-Øm¬ sXfn-bn-°p-I. [2]

\n¿t±iw: tNmZyw 16, 17 Ch-bn¬ H∂n\p am{Xw

DØcw Fgp-Xp-I.

16. 21 ao‰¿ \of-ap≈Xpw Xnc-›o-\-hp-amb Hcp

_ow wkg/m temUp Xmßp-∂Xpw CXns‚

Hc-{K-Øn¬ \n∂pw x bqWn‰v AI-se-bp≈

_nµp-hnse hfhv  y bpw Bbm¬ CXv

E.I = 
2

2

d y
dx

 = 
1
2  wx2 - wlx  F∂ Un^-

d≥jy¬ CtIz-j\v A\p-kr-X-am-Wv.

i) apI-fn¬ ]d™ Un^-d≥jy¬ CtIz-

js‚ Hm¿U¿, Un{Kn F∂nh ImWp-I.

[1]

ii)
dy
dx  ImWp-I. [2]

iii) If y = 0 bn¬ y = 0 bpw x = 1 ¬ 
dy
dx  = 0 Dw

Bbm¬ GsXmcp _nµp-hn-s‚bpw Un^vf-

Ivj≥ ImWp-I. [2]
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17. Consider the differential equation.

(x2 - 1) 
dy
dx  + 2 (x + 2) y = 2 (x + 1)

i) Find 
dy
dx  degree and order of the differential

equation. [2]

ii) Find the integrating factor of the above dif-
ferential equaiton. [1]

iii) Solve the differential equation. [2]

18. Find tan x dx∫ . [5]

17. (x2 - 1) 
dy
dx + 2 (x + 2) y = 2 (x + 1) F∂

Un^-d≥jy¬ CtIz-j≥ ]cn-K-Wn-°p-I.

i)
dy
dx , Un{Kn, Hm¿U¿ F∂nh ImWp-I.

[2]

ii) apI-fn¬ ]d™ Un^-d≥jy¬ CtIz-

js‚ C‚-t{K-‰nwKv ^mIvS¿ ImWp-I. [1]

iii) apI-fn¬ ]d™ Un^-d≥jy¬ CtIz-

js‚ aqeyw ImWp-I. [2]

18. tan x dx∫  I≠p-]n-Sn-°p-I. [5]
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Q. CO M.P Content Type Level Score Time in
No. Min

1.i) 8 4, 5 Limit & Continuity O E 1 2
ii) 8 4, 5, 7 Limit & Continuity O A 2 4
iii) 14 2, 4, 7, 10 Differentiation SA D 2 4

2. i) 14, 16 2, 5, 7 Differentiation SA A 4 7
ii) 14 3, 5, 7 Differentiation SA A 2 4
iii) 17 2, 3, 5, 7, 10 Differentiation Essay D 2 4

3. i) 20 2, 5 Application of differentiation O A 2 4
ii) 20 2, 5, 7 Application of differentiation SA A 2 4
iii) 20 2, 5, 7, 10 Application of differentiation Essay D 3 5

4. i) 24, 25 2, 5 Indefinite integral O E 1 2
ii) 24, 25 2, 5, 7 Indefinite integral Essay A 3 5
iii) 24, 25 2, 5, 7, 10 Definite integral Essay D 2 4

5. i) 31 2, 5, 7 Definite integral SA A 2 4
ii) 31 2, 5, 7, 10 Definite integral SA A 3 5

6* i) 31 2, 5, 7, 10 Definite integral Essay A 3 5
ii) 31 2, 5, 7, 10 Definite integral Essay D 2 4

7. i) 3 2, 5 Boolean Algebra O E 1 2
ii) 3 2, 5, 7 Boolean Algebra SA A 1 2
iii) 3 2, 5, 7, 10 Boolean Algebra Essay D 3 5

8. i) 6 2, 5 Probability O E 1 2
ii) 6 2, 5, 7 Probability O A 1 2
iii) 6 2, 5, 7 Probability SA A 2 4

9. i) 1 2, 5 Matrices and determinants O E 1 2
ii) 1 2, 5, 7 Matrices and determinants Essay A 2 4

10. i) 1 2 Matrices and determinants O E 1 2
ii) 1 2, 5 Matrices and determinants SA A 2 4
iii) 1 2, 5, 7 Matrices and determinants Essay A 2 4

11. i) 37 2, 5 3D - I O E 1 2
ii) 37 2, 5 3D - I SA A 2 4
iii) 37 2, 5, 7 3D - I SA A 2 4

Questionwise Analysis
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Q. CO M.P Content Type Level Score Time in
No. Min

12.i) 41 2, 5 3D - II O E 2 3
ii) 41 2, 5, 7 3D - II SA D 2 4
iii) 41 2, 5, 7 3D - II SA D 2 4

13* i) 41 2, 5, 6 3D - II O E 1 2
ii) 41 2, 5, 6, 7 3D - II SA A 2 4
iii) 41 2, 5, 6, 7, 10 3D - II Essay D 3 5

14. i) 34 2, 5 Vector I O E 1 2
ii) 33 2, 5 Vector I P E 1 2
iii) 36 2, 5, 6 Vector II SA A 2 4
iv) 35 2, 5, 6, 7 Vector I SA A 2 4

15. i) 36 2, 5, 6 Vector II O E 1 2
ii) 36 2, 5, 6, 7 Vector II SA A 2 4
iii) 36 2, 5, 6, 7, 10 Vector II Essay D 2 4

16. i) 32 2, 5 Differential equaiton O E 1 1
ii) 32 2, 5, 6, 7 Differential equaiton SA A 2 4
iii) 32 2, 5, 6, 7, 10 Differential equaiton Essay D 2 4

17*. i) 32 2, 5 Differential equaiton SA E 2 4
ii) 32 2, 5, 6 Differential equaiton SA A 1 2
iii) 32 2, 5, 6, 7, 10 Differential equaiton Essay D 2 4

18. 25 2, 5, 6, 7, 10 Indefinite integral Essay D 5 8

O - Objective, SA - Short Answer, A - Average, D - Difficult, E - Easy
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To
tal

Score

1. i) Figure 5 1
ii) f (x) = cos x - figure 2 1

f (x) = | x | - figure 4
f (x) = ex - figure 1
f (x) = x2 + 2 - figure 3 1

iii) Figure 4. 1
In the figure, there is a shap edge at x = 0. So it is not differentiable at x = 01 1 5

2. i)
d
dx  (sin x) →  cos x. 1

d
dx  (ecos x) →  -sin x ecosx 1

d
dx  sin-1 2

2
1

x
x

 
 + 

→  2

2
1

x
x+

1

d
dx  sin-1 (x) → 2

1
1 x−

1

ii) f ′ (x) =
0

( ) ( )lim
h

f x h f x
h→

+ −

=
0

sin ( ) sin( )lim
h

x h x
h→

+ −
1

= 2 2

0

2cos ( ) sin ( )lim
2

h h

h

x
→

+ −
1

= cos x.

iii) y1 = 2

1
1 x−

1

21 x−  y1 = 1
Differentiate again with respect to x.
(1 - x2) y2 - xy1 = 0 1 8

Qn.No. Scoring indicators

St
ag

e
sc

or
e

MATHEMATICS
(Science Group)

Scoring Key

Sample Question Paper
Std - XII Total Score: 80

Time : 2 1
2  hours

Cool off Time: 15 mts.
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3. i) 24 - 2 × 3 3 × 182 = 972 1

24 - 2 × 4 4 × 162 = 1024

24 - 2 × 5 5 × 142 = 980

24 - 2 × 6 6 × 122 = 864 1

ii) V = x (24 - 2x)2 1
Domain 0 < x < 12

iii)
dv
dx = -4x (24 - 2x) + (24 - 2x)2 = 0 1

⇒ x = 12, 4 1
2

2

d v
dx

= -4x × -2 + -4 (24 - 2x) + -2 (24 - 2x) 1

⇒ x = 4, 
2

2

d v
dx

 < 0.

Volume is maximum when x = 4 cm. 1 7

4. i) ex + c 1

ii) I = sinxe x dx∫ 1

= sin x . ex - cos . xx e dx∫
= sin x . ex - ( )cos . sinx xxe xe dx− −∫ 1

2I = ex (sin x - cos x) 1

I =
1
2  ex (sin x - cos x)

iii)
2

0

xe dx∫ = 2 lim
n→∞

1
n  

2 40 2 2
n n

ne e e e
n
− + + +  

1

= 2 lim
n→∞

1
n

2

2

1
1

n
n

n

e
e

 −
 

−  

=   
22( 1)
2

e −
1

= e2 - 1 1 6
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12345678
12345678
12345678
12345678
12345678
12345678
12345678
12345678
12345678

5. i) x = x 2 1
x2 - x = 0

x (x - 1) = 0
x = 0, 1 1

When x = 0, y = 0
When x = 0, y = 1
Points of intersection (0, 0) and (1, 1)

ii)
1 1

2

0 0

x dx x dx−∫ ∫ =

1 12 3

0 02 3
x x   

−   
   

1 + 1

=
1
2  - 

1
3  = 

1
6  sq.units. 1 5

6. i)
2 2

0

( )
r

r x dx−∫ =
2

2 2 1

0

sin
2 2

r
x r xr x

r
− 

− + 
 

=
2

1sin
2
r −  1 1

=
2π

4
r

y = 2 2r x− 1

Area = 4 
0

r

y dx∫

= 4 . 
2 2

0

r

r x dx−∫ 1

= 4 . 
2π

4
r

 = πr2

ii) Area = Area of the circle -Interior area of the parabola 1+1*

= 16π - 2 
2 4

0 2

2y dx y dx−∫ ∫

= 16π - 2.
1

2

2 4
2

0 2

6 2 16x dx x dx− −∫ ∫

= 16π - 2 6  
3

2

2

0

2
3

x 
  

 - 2 
4

2 1

2

1616 sin
2 2 4
x xx − − +  

1

=  16π - 
16

3  - 16 . 
π
2  + 4 3  + 

8π
3

=
4
3

−
 + 

32π
3

=
4
3  (8π - 3 ) 1 7

O

(0, r)

(r, 0)

y2 = 6x

P (2, 2 3 )

(4, 0)O

*Picture
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7. i) True, operation + is commutative in Boolean Algebra. 1

ii) True 1 = x + x′

= x + ( x′  . 1) 1

= (x + x′ ) . (x + 1)

= 1 . (x + 1)

= (x + 1) . 1 = x + 1

iii) True

(x + y) + ( x′ . y′ ) = (y + x) + ( x′ . y′ ) 1

= y + [x + ( x′ . y′ )]

= y + [(x + x′ ) . ( x′ + y′ )] 1

= y + [1 . (x + y′ )]

= y + [(x + y′ ) . 1]

= y + (x + y′ )

= (y + x) + y′

= (x + y) + y′

= x + (y + y′ ) 1 5

8. i) S = { (1, 1), (1, 2) ............................. (1, 6)

(2, 1), (2, 2) ............................. (2, 6)

(3, 1), (2, 2) ............................. (3, 6)

(4, 1) ....................................... (4, 6) 1

(5, 1) ....................................... (5, 6)

(6, 1) ....................................... (6, 6)}

ii) 1
36 1

iii) A = Getting of a number whose sum is less than 6. 1

B = Getting a number whose sum is greater than or equal to 6.

(Hint: Two events whose union is sample space and their intersection is null set) 1 4

9. i) 2A =
8 13
11 11

 
 
 

1

*Picture
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ii) A = 
13

2

11 11
2 2

4 
 
 

,  B = 
3

2

3 5
2 2

2 −− 
 
 

1

A2- B2 =
207 247

4 4
209 264
4 4

 
 
 

 - 
7 9
4 2
3
4 4

− 
 
 

=
200 265
4 2

206 248
4 4

 
 
 

(A + B) (A - B) =
32 31
74 80

 
 
 

A2 B2 ≠ (A + B) (A - B) 1
This is because AB ≠  BA. 3

10. i) a 21 = 5 1

ii) A =

3 4 5
5 6 7
7 8 9

 
 
 
  

A + AT =

3 4 5
5 6 7
7 8 9

 
 
 
  

 + 

3 5 7
4 6 8
5 7 9

 
 
 
  

1

=

6 9 12
9 12 15

12 15 18

 
 
 
  

1

iii)

9
2

9 15
2 2

15
2

3 6
6

6 9

 
 
 
  

 + 

1
2

1 1
2 2

1
2

0 1
0

1 0

−

−

− 
 
 
  

1 + 1 5

11 i) 7th octant 1

ii) Direction ratio 2, 6, 8 1

Direction csines are 
1
26 , 

3
26 , 

4
26 1
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iii) Let P (x, y, z) be the point
Direction ratios of OP = x, y, z 1

Direction cosines of OP are 2 2 2

x
x y z+ + , 2 2 2

y
x y z+ + , 2 2 2

z
x y z+ +

=
3 4 5, ,
50 50 50 1

⇒ x, 3, y = 4, z = 5

Since 2 2 2x y z+ +  = 50
Therefore the point is (3, 4, 5) 5

12. i) S1: centre (1, 1, 3);      Radius = 2 1
S2: centre (-1, 0, 1);     Radius = 3 1

ii) C1 C2 = 4 1 4+ +  = 3
Centre of the smallest sphere which contiains the S1 and S2 is A. (From fig.) 1

1

A divides C1 C2 in the ratio 2 : 1

Co-ordinate of A = 
1 1 5, ,

3 3 3
− 

 
 

iii) Radius 4 units. 1
Equation of the sphere is

21
3

x + 
 

 + 
21

3
y − 

 
 + 

25
3

z − 
 

 = 0 1 6

C1 C2

2 2 3
A

1
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13* i) Centre (1, 2, -1),  Radius 3 1

ii) Perpendicular distance = 
2 1 2 2 1 12

4 4 1
× − × − +

+ +  = 3 1

Since radius and perpendicular distance are equal, the plane touches the sphere. 1

iii) Equation to the line from the centre (1, 2, -1) perpendicular to plane is 1

1
2

x −
 = 

2
2

y −
−

 = 
1

1
z +

 = k.

Any point on the line is (2k + 1, -2k + 2, k - 1) 1

Point of contact is (-1, 4, -2) 1 6

14. i) a  + b = 4i + j  - k 1

a  . b = -5

ii) a  + b =
4

3 2
i j k+ −

1

iii) a  - b = -2 j  + 3 j  - 5 k 1

( a  + b ) . ( a  - b ) = -8 + 3 + 5
= 0

a  + b  and a  - b  are orthogonal. 1 4
iv) λ = 2, µ = 3.

15. i) ( a  . b ) × c 1

ii) a  . ( b  × c ) = 

2 3 5
6 4 2
8 2 3

− 
 − 
  

 = 258 cub units. 1 + 1

ii) b  × c  = 6 4 2
8 2 3

i j k 
 − 
  

 = 16 i  - 2 j  - 44 k 1 + 1

a  × (b  × c ) = 2 3 5
16 2 44

i j k 
 − 
 − − − 

 122 i  - 2 j  - 44 k 1

( a  . c ) b  - ( a  . b )  c  = 122 i  - 2 j  - 44 k  . 1 7
Thus the results follows.
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16 i) order 2, degree 1 1

ii)
2

2

d y
dx

 = 
1
EI  

21
2

wx wlx − 
 

dy
dx  = 

3 2

.
2EI 3 EI 2
w x wl x c− + 1 + 1

iii)
dy
dx  = 0, when x = 1

Then c = 
3

3EI
wl

1

y = 
1
EI  

3
41

24 6
wlxwx

 
− + 

 
 + 

3

3EI
wl

 + c

y = 0 where x = 0 ⇒  c1 = 0 1 5
Therefore deflection at any point is

y =  24EI
w

 (x4 - 41x3 + 813x)

17. i)
dy
dx  = 2

2( 2)
1

x
x

− +
−

y + 2

2( 1)
1

x
x

+
−

1

degree 1, order 1. 1

ii) pdx∫ = 2

2( 2)
1

x dx
x

− +
−∫ 1

=
3 1
1 1

dx
x x
− + − + ∫ = log 3

1
( 1)

x
x

+
−∫

pdxe∫ = 3

1
( 1)

x
x

+
−

I.F = 3

1
( 1)

x
x

+
− 1

iii) Solution is

y . 3

1
( 1)

x
x

+
−   = c + 2 3

2( 1) 1.
1 ( 1)

x x dx
x x

+ +
− −∫ 1 5
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18 i) I = tan x dx∫ 1

put tan x = t, sec2 x dx = 2t dt

dx = 4

2
1

t dt
t+

I =
2

4

2
1
t dt

t+∫  = 
2

4

1
1

t dt
t
+
+∫  + 

2

4

1
1

t dt
t

−
+∫  = I1 + I2

I1 =
2

4

1
1

t dt
t

+
+∫  = 

2
1

2 21

(1 )

( ) ( 2 )
t

tt
+

+ +∫ 1

=
1
2  tan-1 2

u 
 
 

 + c1 1

=
1
2  tan-1 1

tan 1
2 tan

x c
x

 −
+  

 

I2 =
2

4

1
1

t dt
t

−
+∫  = 

( )
( )

2
1

2 21

1

( 2)
t

t

dt

t

−

+ −∫ 1

= 2 2( 2)
du

u −∫  where u = t + 
1
t

=
1

2 2  log 
2
2

u
u

−
+  + c2 1

=
1

2 2  log 
2

2

2 1
2 1

t t
t t

− +
+ + + c2 5

tan x dx∫ = I1 + I2
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APPENDIX

Curriculum Objectives
Unit - 1- Matrices and Determinants
1. Understand the concept of matrices, familiarise different types of matrices, matrix operations and the

algebra of matrices by discussion, assignment, project etc.

2. Develop the concept of determinant of a square matrix and its properties, inverse of a square matrix,
consistency of linear equations and their solutions by discussion, assignment, seminar etc.

Unit - 2 - Boolean Algebra
3. Develop the concepts of  Boolean algebra as an algebraic structure, understand the principle of duality

and prove the related basic theorems through discussion, seminar, project etc.

4. Develop the concepts of Boolean function, basic gates, combinatorial circuits and their applications in
switching circuits through discussion, lab work, project, assignment etc.

5. Develop the concepts of conditional statements, biconditional statements, arguments and validity of
arguments through discussion, assignment etc.

Unit - 3 - Probabiltiy
6. Understand the concepts of random experiment, sample space, events, types of events, equally-likely

outcomes, mutually exclusive events, exhaustive events, algebra of events, probability of an event,
addition rule, conditional probability, independent events, independent experiments and multiplication
rule through discussion, lab work, seminar, assignment etc.

7. Develop the concept of random variables and probability distribution through discussion, seminar etc.

Unit - 4 - Functions, Limit and Continuity
8. Develop the concepts of real functions, domain and range, composite functions, inverse of a function,

familiarize the functions - modulus function, greatest integer function, signum function, trigonometric
function, inverse trigonometric function and draw the graphs of above functions by discussion, assign-
ment, seminar etc.

9. Develop the concept of limit of a function, left hand limit, right hand limit, familiarize the related nota-
tions and the fundamental theorems on limits by drawing graphs, assignment, discussion etc.

10. Derive the standard results i) Lt
x a→

 
n nx a
x a

−
−

 = nan-1, n is a positive integer.

ii) 
0

sinLt
x

x
x→

 = 1 and familiarize the results (i)
0

1Lt
x

x

e
x→

−
= 1 and (ii) 0

Lt
x→

 
log (1 )x

x
+

 = 1

by seminar, assignment etc.

11. Develop the concepts of limit at infinity, infinite limits and familiarise theorems on limits by drawing
graphs, assignment, discussion etc.

12. Develop the concept of continuity of a function (i)at a point,  (ii) over an open/closed interval, famil-
iarize the concept of continuity of sum, difference, product and quotient of continuous functions by
drawing graphs, assignments, discussion etc.
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13. Develop the concept of continuity of special functions - trigonometric functions, logarithmic functions,
exponential functions, inverse trigonometric functions and polynomial functions by drawing graphs,
discussion, assignment etc.

Unit -5- Differntiation
14. Develop the concept of derivative of a function, understand its physical and geometrical significance,

derive the derivatives of algebraic, trigonometric, exponential and logarithmic functions using first
principle through discussion, assignment, seminar etc.

15. Develop the ideas of derivative of sum, difference, product, quotient of functions and chain rule through
discussion.

16. Familiarize the methods of logarithmic differentiation, derivative of a function expressed in parametric
forms, implicit functions and differentiation by substitution through discussion,  seminar etc.

17. Develop the concept of second order derivative by discussion, assignment etc.

Unit - 6- Application of Derivatives
18. Develop the concepts of rate of change of quantities, applying in different situations by discussion,

assignment etc.

19. Deriving the equations of tangents and normals using derivatives by discussion, lab work etc.

20. Application of the derivatives in increasing and decreasing functions, maxima and minima, greatest and
least values of functions by discussion, drawing graphs, assignments etc.

21. Familiarize and apply the ideas of Rolle�s theorem and Mean Value theorem, by model preparations,
seminars etc.

22. Applies differentiation to find approximate values of certain quantities by discussion, assignment etc.

23. Applies differentiation to sketch simple curves by lab work, assignment etc.

Unit - 7 - Indefinite Integrals
24. Develop the concept of indefinite integrals as antiderviatives and comprehence the properties of in-

definite integrals through discussion, seminar etc.

25. Develop the idea of integration of functions involving algebraic, trigonometric, exponential and loga-
rithmic functions using suitable substitutions and trigonometric identities through discussion, seminar,
etc.

26. Derive the integrals of the form 2 2

dx
x a±∫ , 2 2

dx
a x−∫ , 2 2

dx
x a±

∫ , 2 2

dx
a x−

∫  and apply them

in integrating function such as 2

1
ax bx c+ +

,  2

1
ax bx c+ +

, 2

px q
ax bx c

+
+ +

, 2

px q
ax bx c

+

+ +
,

1
sina b x+ , 

1
cosa b x+  through discussion, assignment etc.

27. Familiarize the methods of partial fractions and their use in integration of rational expressions through
discussion, seminar etc.
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28. Familiarize the method of integration by parts and apply it in the evaluation of integrals of the type
2 2x a±∫ dx, 2 2a x−∫  dx, 2ax bx c+ +∫  dx, 2( )px q ax bx c+ + +∫ dx through discus-

sion, assignment etc.

Unit -8 - Definite Integral

29. Develop the concept of definite integral as the limit of a sum and familiarise the fundamental theorems
of integral calculus through discussion, project etc.

30. Familiarise the methods of evaluating definite integral by the method of subtitution and using properties
of definite integrals through discussion, seminar etc.

31. Develop the method to  find the area bounded by a curve and the co-ordinate axes, by a curve,  a
straight line and between two curves by discussion, seminar, project etc.

Unit - 9- Differential Equations

32. Familiarize the concept of differential equations, its order, degree, the general and particular solutions
and formation of a differential equation whose general solution is given and finding the solutions of
different types of differential equations by discussion, assignment, seminar etc.

Unit - 10- Vectors - I (Part - B)

33. Develop the concept of vectors and differentiate different types of vectors such as equal vectors, unit
vectors, zero vector, localised vector, collinear vectors, coplanar vectors, negative of a vector by
group work, assignment etc.

34. Develop the idea of addition of vectors, multiplication of vectors by a scalar and its algebra through
assignment, discussion etc.

35. Familiarize the concept of position vector and finding the position vector of a point dividing the line
segment in the given ratio by discussion, assignment etc.

Unit -11 - Vectors - II

36. Develop and familiarize the concept of product of two vectors, dot product, cross product,  area of
triangle and parallelogram, solving problem in geometry and trigonometry using
vector, scalar and vector tripple product of three vectors by lab work, seminar, discussion, assign-
ment, model preparation etc.

Unit - I2 - Three Dimensional Geometry - I

37. Develop the concept of co-ordinate planes in three dimensional space, co-ordinate of a point in  a
space, derive the formula of distance between two points and section formulae and also develop the
concept of direction cosines and direction ratios of a line joining two points, projection of the join of
two points on a given line, angle between two lines whose direction ratios are given through discus-
sion, seminar, assignment, model preparation etc.

Unit - I3 - Three Dimensional Geometry - II

38. Familiarize the concepts of cartesian and vector equation of a line through (i) a point and parallel to a
given vector (ii) two points and collinearity of three points by discussion, assignment, seminar etc.
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39. Develop the idea of coplanar, skew lines, derive the method to find the shortest distance between two
lines and find the condition for intersection of two lines through discussion, assignment etc.

40. Comprehence the vector and Cartesian equation of a plane and derives the formulae for the angle
between (i) two lines (ii) two planes (iii) a line and a plane,  the condition of coplanarity of two lines in
vector and cartesian form, perpendicular distance of a point from a plane by both vectors and cartesian
methods using discussion, seminar, assignment etc.

41. Derive the vector and Cartesian equation of a sphere using its centre and radius, diameter form of
equation of the sphere using discussion, assignment, seminar etc.
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Mental Process

1 Retrieves/ Recalls/ Retells information

2 Readily makes connection to new information based on past experience and formulate initial

ideas.

3 Detects similarities and differences

4 Classifies/ Categorises/ Organises information appropriately

5 Translates/ Transfers knowledge or understanding and apply them in new situations

6 Establishes cause and effect relationship

7 Makes connection/ relates prior knowledge to new information. Apply reasoning and draw

inferences

8 Communicates knowledge/ understands different media

9 Imagines/ Fantasises/ designs/ predicts based on received information

10 Judges/ appraises/ evaluates the merits or demerits of idea, develops own solution to

problems.


