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Question 1
(@)Find y" from the following: 6
(i) y=2x*— 3%+ 3x (i) y=eX +x73 @ii) y=Inx + In(x + 3)
. 1 COS X . . .
(iv) y =2+ (V) ¥ = cosx.tanx (vi) y = sin*x + sinx
(b) Determine the maximum and minimum points of : f(x) = 4x3 — 12x + 1 3
(c) Write the Maclurin’s expansion of : f(x) = x.e* 2
Question 2
Find the integrals: 9
(@) [(x? —2¥ 4+ 2x) dx (b)[(1 —x*)%?dx ) f(B+x+e¥)dx
(d) [(3* —2%)% dx e) [(Vx+ X%) dx (f) [ (3 cos x + sin 3x) dx
Question 3
~n 3 0 _3 0 1 _[2 1
(a)'fA‘LL —2 1]’8_[2 1 3]andc_[4 3 7
Find, if possible, A+ B, A+C, AB, AB', C.B, |A| and [C|
(b) Find the eigenvalues and the eigenvectors of the matrix A = [(1) g : 4
Question 4
(@) Solve the linear system: x+2y+z=2, —x+y+3z=0, 3y+4z=5. 3
(b)Using the binomial theorem, expand —= 3
©If zg =3-2i, z,=—=14+3i.Find z; + 2, 2z1.2; , 21/ 2, . 3
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Model Answer

Question 1

(@)(@i) vy =8x3—-3%1In3+3 (i) y =¥ —3x74

L1, 1 N Ay o _
(i) y —x+x+3lnx (iv) y =0+ cosx.(—3x"*) —sinx.x
(V) ¥° = cosx.sec’x — sinx.tanx (vi) y° = 4sin®x. cosx + cos x
——————————————————————————————————————————————————————————————————————————————————————————————— 6 Marks

(b) Since f(x) = 12x%2 —12=0.Then x=1, x=—-1.
From f(x) = 24x. We see that /(1) = 24, then x =1 is minimum.

We see that " (—1) = —24, then x =-1is maximum.

——————————————————————————————————————————————————————————————————————————————————————————————— 3 Marks
(c) Since f'(x) =x.e* +e*, thenf(0)=1

f(x) =x.e* + 2e*, then f°(0) =2

f(x) =x.e* + 3e*, then f°(0) =3
Then f(x) =1+ 2x+=x2+ -
----------------------------------------------------------------------------------------------- 2 Marks

Question 2

(a)f(X2—2X+2X)dX=§X3—ﬁ2X+X2+C
(b)f(l—xz)zdx=f(1—2xz+x4)dx:x—§x3+%xs+c
(C)f(3+x+ex)dx=3x+%x+ex+c

1 1 2
(d)f(BX—ZX)de=f(9x+4x—2.6X)dx=m9x+m4"—ﬁ6x+c

(e) f(\/i+xi3)dx =§X3/2 —%X_Z +c

(f)/ (3 cosx + sin3x) dx = 33inx—§cosx+c

3



Question 3
(@ A+C, AB, |A| are impossible.

4 3 1 \ 5
A+B_[6 M 4] and  A.B _2 1][ ] o
1]3 0 1 - ]
2 1 317 lig 3 13
IC|=6-4=2
——————————————————————————————————————————————————————————————————————————————————————————————— 7 Marks
0—-A 3 |_ . _ _ _
(b) |=-22-0-3=22-21-3=0.Thend; = -1, A, =3

1 2—A

From the equation, [_1)‘ 5 i )\] [i] =0

_ _ 1 311X _ _ _ -3 371X _
For: A, =—1, [1 3][y]_0 For: A, =3, [1 _1][y]_o
Then x+3y=0, x+3y=0 Then -3x+3y=0, x-y=0
Then x=- 3y =any number except 0 Then x =y =any number except 0
Put y=1, we get x=-3 and the Put y=1,weget x=1 and the
corresponding eigenvector is: X; = [_13] corresponding eigenvector is: X, = [ﬂ

----------------------------------------------------------------------------------------------- 4 Marks
Question 4

1 2 1:2 1 2 1:2 1 2 1:2
(a)G=[—1 1 350]=[0 3 42 =[0 3 452]

0 3 41:5 0 3 45 0 0 0:!3
We see that rank Ais 2 butrank G is 3. Then, there is no solution.
----------------------------------------------------------------------------------------------- 3 Marks

1 2
(b)m—(l 2x) 2—1+x+ x + - |12x]| < 1
----------------------------------------------------------------------------------------------- 3 Marks
. 9 7

€ z1+2z,=2+1, z1.z,=3+11 = Th 1
----------------------------------------------------------------------------------------------- 3 Marks
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